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I titutific jlUtricaa. 
SINKING OF THE BBITISH WAR SHIP VICTORIA. 

On .June 23, the British firstwclass battle ship Vic­
toria, flagship of the Mediterranean Squadron, and car­
rying Vice-Admiral Sir George Tryon, K.C.B., was 
maneuvering off Tripoli. In thp course of the man­
euvers she came into ('ollision with the British war 
ship Camperdown. The ram of the Camperdown 
struck the Victoria forward of the turret on the star-
board side. In fifteen minutes the Victoria sank in 
eighteen fathoms of water. In sinking she turned 
bottom upward, and now lies in that position on the 
bottom. Announcing the disaster in the House of 
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which are now settled in a satisfactory manner, and 
even the photographic nuisance has been abated. 
After the Fair has been in operation over six weeks, 
or one quarter of the allotted period of exhibition, it 
really seems time to call a halt. It is now time to sit 
down and enjoy the rare treat which has been pre· 
parpd at such cost of labor and money. Good naturee 
banter or just criticism will not injure the Fair, but 
when every altercation at the gates is magnified into 
the proportions of an international episode it ceaseS 
to be a joke and tends materially to injure the Fair. 
The stories of extortion, quarrels among officers and 
the incomplete state of the Exposition have kept 
many thousands away during one of the most cbarmw 
ing months in which the gates will stand open. Take 
the ad vice of the circus manager, who at the close of 
the afternoon performance said (in reference to the 
evening), H Come yourself and bring your children.)) 
Let it be said to the credit of the American people 
that the great Exposition, which has cost in round 
numbers $34,000, 000, is the grandest affair and the 
grandest success of our day and generation. 
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PROPOSED SUBMARINE WAR BOATS. 

described by us, and on page 11 is a picture of the 
great ship. at one time the pride of the British navy. 
She was one of the most powerful battle ships in 
the world. Her length was 340 feet, beam 70, mean 
draught 26 feet 9 inches. The tonnage displacement 
was 10,470, the indicated horse power 14,244, speed The Fifty-second Congress appropriated the sum of 
developed in trial 17 3·10 knots. She was protected $200,000 to build and experiment with a submarine 
by a belt of compound armor, 18 inches thick, for torpedo boat. Nine bids for a submarine boat have 
about half the length of her hull, rising 2 feet 6 inches been opened and referred to the Naval Ordnance 
above the water. On the forwatd deck is the great Bureau for examination. Secretary Whitney asked 
turret, 17 inches thick, and inclosing the breeches of twice fOT similar bids, so that this is really the third 
two 110 ton guns, mounted in parallel These imw call which has been made for such a boat, and it is 
mense pieces of artillery carried 1,800 pound projecw noteworthy that this call has brought out a larger 
tiles, the full charge of gunpowder being 960 pounds number of bids than bE'fore. Only three out of the 
for each discharge. Aft of the turret came a strongly bids submittE'd contemplate the actual construction of 
protected battery of 5 ton guns of 6 inch caliber the boat, for the advertisements for proposals were so 
six projecting 

·
on each side through protected ports: worded that a poor inventor might submit his design, 

Back of this structure came the stern gun-a 29 ton which, if accepted, the government would buy and 
breech loader of 10 inch caliber. Triple expansion 

I 
contract for th� construction of the vessel :where they 

engines drove twin screws. She could carry a coal chose. There IS no doubt a good submarllle torpedo 
supply for 1,600

' 
nautical miles, full speed, and at boat would do much to revolutionize modern naval 

cruising speed for' 7,000 miles. She was hmnched on warfare. 
April 9, 1887, from the Elswick yards of Armstrong, on A surface torpedo boat, owing to the high speed reo 
the River Tyne; 150,000 persons witnessed the launch. quired, must of necessity be built very light, which 

The above account is far from complete_ Torpedo of course exposes it to the destructive fire of the ma­
tubes, rapidwfiring machine guns, a fighting mast, a chine guns, for the torpedo range is very short as comw 
most extensive system of hydraulic machinery, a pared with that of a naval gun. A submarine torpedo 
heavily armored conning tower, and many other boat should have the advantage of being able to sink 
features in the ship c�nnot be more than-mentioned when approaching a vessel, so that the fire of the rapidw 
within our limits. �h� was built to be the most pOWw fire guns can do no harm. A semi· submerged torpedo 
........ fully equipped British war ship afloat. rrhe Victoria boat can he easily constructed with an armored turret, 
was an example of the highest development of dew but the aim of inventors should be to produce a boal 
structive capacity in a ship, and at the same time she which can be instantly submerged, capable of main· 
i1lustrated the great weakness of these monuments of taining a good speed under water, the course to be 
modern naval science. By accidental collision with a directed accurately, and to .be able to fire the tor:pediJ 
sister ship, in a quarter of an hour this vessel, repre· ,in an effective manner without danger to the !boat 
senting £800,000 sterling of value, ignominiously turned I itself. 
turtle and sank, bottom upward, carrying over 400 

.. 1'1 • 
men with her. Not only was the weakness of an atw Early Steam Navigation. 

tacked ship shown, but the Victoria in being sunk The Liverpool Journal of Commerce has the fol-
with this dreadful loss of Hfe was an instrument in lowing article on early steam navigation: 
showing the weakness of the involuntarily attacking .. With the increase of trade and population there is 
vessel. It was only at the expen�e of damage to her a progressi-ve demand for steam navigation facilities. 
own structure that the Camperdown, striking her Without sufficiency of cargo and passengers to make 
sister ship below the armor, penetrated the iron hull a venture pay, ot' no help of a bounty or sub"lidy when 
with her ram. It is not long since the British ship traffic is sparse, financial success is out of the question. 
Howe, with her bottom pierced by a rock, sank in the Prejudice or ignorance may, -however, serve to stop 
harbor of Ferrol, Spain. progress. 

The British turret ship Captain went down at sea. "The Grand Treasurer of Spain did not believe 
To descend from greater to less calamities, numerous in the safety of vessels propelled .by steam, and 
instances can be cited of c011isions between war ships J he retarded the introduction of ships propelled by 
and the minor vessels of commerce, the war ships suf- that agency. On the 17th of .June, 1543, the La 
fering in the encounters. Even during the recent Santissima Trinadada, of 200 tons, was driven at the 
naval review on the Hudson, some damage was done rate of one league per hour in the roadstead of 
to the ships of war by these collisions. It is evident Barcelona, in the presence of the Emperor Charles V., 
that one point of construction is insufficiently proyided his son, Philip II., and several high dignitaries. The 
for by modern naval engineers in war vesseJs. This is I Treasurer, Ravage, beJieving that a boiler used for 
the rendering them unsinkable. They are necessarily such a purpose would burst, denounced the enterprise, 
topheavy, and their enormous weight and relatively but paid the inventor, Don Blasco de Garragher, his 
small freeboard in many cases makes them peculiarly expenses. (' The Ship,' by Francis Steinitz. W. H. 
liable to destruction by sinking and capsizing. The Allen & Co., Leadenhall Street, London, 1843.) 

efficacy of the ram as a weapon is also exemplified in �. From several official sources it is made evident 
this deplorable affair, the Camperdown giving a that the practical application of the steam engine to 
practical example of the use, or rather misuse. of the marine propulsion was an accomplished fact three cen­
ship as a quasiwprojectile. A very thorough system of turies and a half ago. Seagoing steamers date from 
bulk heading, both longitudinal and transverse, seems the building of the James Watt by John Wood & Co., 
to be the only suggestable way of disposing of the in 1818, for the Leith and London trade. The Soho 
points of weakness. and Monarch were subsequently constructed for the 

.. , • I • same company. All three ships were built at Green­

THE GREAT FAIR. 
ock, the birthplace of James Watt, and of William 
Laird, who settled in Liverpool and established a line 

Ont" of· our weekly New York papers, justly noted of steamers from the Mersey to Dublit;l in 1822. The 
for the excellence of its illustrations, prints the followw James Watt, Monarch, and Soho were purchased by 
ing as � caption to an editorial, "A Fair or a Fiasco?" the General Steam Navigation Company, and em­
Such articles have a tendency to do harm. l f the Fair ployed in their service for many years. Hull and ma­
is a failure, the press of America will have its full share chinery did their work admirably. They were built 
of blame to answer for. From the very first the papers of wood, and had paddle wheels. All three were in 
all over the country, not even excepting those of Cook existence a few years back as coal hulks. The James 
County, have poured forth their vials of wrath upon Watt was the first deepwwater steamship built in 
the devoted head, not of a H Chicago Fair," but<>n the Europe. The Savannah. Americanwbuilt boat, which 
World's Columbian Exposition. ca]1le to Eurppe, can scarcely be called a machine-pro-

During the first days of the Fair there were no pened vessel, but may be cla8sed as an auxiliarywdriven 
doubt many just causes for complaint, nearly all of! ship." .' 
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senting the several industries, are illuminated with 
miniature incandescent lamps. Another interesting 
exhibit in this department is that of the Ansonia Clock 

Every day brings more people to the World's Co· 
lumbian Exposition, but, even with the greatest atM 
tendance, the grounds do not seem to be overcrowded. 
Even on such a day as June 15, which was German 
day, and brought an attendance of 200,000 within the 
grounds, there was no uncomfortable crowding, except 
in the vicinity of the German building, where the 
formal exercises of the day were beld. The most dis� 
comfort from crowding is experienced by visitors who 
wait until the last minute before leaving -the grounds. 
This is always a time when the majority of people are 
seeking transportation home, and no facilities could 
be so ample as to handle in a few minutes crowds vary� 
ing from 50,000 to 150,000 or more. 

I 
Company, which exhibits an infinite variety of clocks 
of all sizes, from the cheap nickel clocks to most ex­
pensive clocks, reaching hundreds of dollars in value. 

Near this exhibit is the pavilion occupied by the 
Wm. Rogers Manufacturing Company. Here are 
shown knives, forks, and spoons in great variety, but 
the feature of most particular interest is that of the 
several operations required in making these. For in­
stance, there is shown the steel bar from which the 
knife is made, and the results of the several operations 
through which this bar passes to become the knife 
ready to be plated. The making of spoons and forks 
is illustrated in the same way. 

In the Manufactures and Liberal Arts building there 
are always people watching the interesting exhibits in 
the department of horology, which faces Columbia 
A venue just north of the clock tower. One of the 
most drawing exhibits in this department is that of 
the American Waltham Watch Company. The at­
tractive feature of this exhibit is the automatic ma­
chinery in operation for making different paris of the 
works of a watch. There are ten of these automatic 
machines, each of which is of most remarkable me· 
chanism., and which seems.to have as delicate a touch 
and to possess the intelligence of a skilled workman. 
These machines are in operation adjoining the aisle, so 
that many people can be accommodated to observe 
theni. Inside the pavilion is a large collection of his� 
toric and antique watches. Among the more famous 
of these watehes are those that belonged to King 
James I., Oliver Cromwell, John Milton, Sir Isaac 
Newton, Queen Elizabeth, John Calvin, John Bunyan, 
Lady Jane Grey, and Robert Burns. This collection 
contains over six hundred wat.ches. They represent 
all sizes and shapes, and are of great interest because 
of the variety of their mechanism. 

Another exhibit in this department, which attracts 
a great deal of attention, is that of the Waterbury 
Watch Company. In tws pavilion several bundred 
Waterbury watches are shown, both in cases and the 
movements. But what draws the crowd to this exhibit 
is the Century Clock. which has required years of work 
in construction and which has cost the company $80,-
000 to complete. This clock records the hour, minute, 
and second, gives the day of the week, the day of the 
month, the month of the year; records the movements 
of the tides in New York harbor, gives the changesof 
the moon, etc. Immediately under the dial is a large 
picture of the factory of this company, and under this 
picture is a reproduction of the train room in the fac­
tory. Here are represented twenty-six girls at work at 
lathes, pinion cutters, and other machines, reproduc­
ing in close detail every movement that would be seen 
in actual life. The figures are ten inches tall, finely 
carved from wood. On the right are four more rooms 
with figures in miniature, which are reproductions of 
historical or other scenes. These represent miners at 
work in a mine, digging rock; the development of the 
sewing machine, with a man and woman sewing by 
hand in the back of the room, while a mechanic-Bup­
posed to be Elias Howe-stands at a bench making a 
model of a sewing machine, and two women are ope­
rating modern sewing machines in the foreground. 
Underneath this is a telegraph and telephone room, 
with a man in the foreground in the act of telephon� 
ingj several operators at work at telegraph instru­
ments, people coming and going with dispatches, mes� 
senger boys running in and out, etc. The other scene 
is an electrical one, with a Corliss engine operating a 
dynamo, and an electrician-representing Leo Daft­
experimenting and watching the result.s of his experi­
ments. On the left side of the clock is a saw mill 

The Norway exhibit, in the Manufactures and Libe­
ral Arts building, is remarkably instructive, and a 
study of it is like traveling in the . country itself. The 
main structure is constructed of Norway pine, the de� 
sign being representative of Norwegian architectural 
effects. An interesting feature of this exhibit is the 
large display of spoons, ornaments, and gold and silver 
trinkets manufactured of these metals and enamel. In 
much of this ware the enamel is transparent, and the 
filigree work is so fine and so beautifully done and the 
coloring in the enamel so rich in variety and effect that 
the exhibit is well worth close inspection. Many typical 
Norwegian things are, of course, shown. These in� 
elude furs, mount'ed birds, traveling vehicles, native 
co�tumes, etc. On a raised platform in the pavilion i s a  
stuffed reindeer harnessed t o  a sledge which i s  covered 
with skin from the hair seal, giving a truly Arctic ef� 
fect. The ski, or snowshoe, so much used in winter in 
Norway, is shown in all stages of elaborateness. Not 
the least attractive part of this exhibit is a collection 
of photographs of mountains, fjords, villages, etc., 
which are beautiful specimens of photography, as 
well as of landscape scenery. Many richly colored 
photograph portraits are also exhibited. 

In the gallery of the Electricity building are three 
exhibits which always have an interested audience 
about them. One of these is the exhibit .f the Ameri� 
can Electric Heating Company. Here are shown elec­
tric heaters in great variety Cor all purposes. Cooking 
is carried on the greater part of the time, showing the 
convenience and utility of this method of cooking. 
There aJe electrical water heaters, flatirons, ovens, etc. 
The exhibit of the Commercial Cable Company repro� 
duces the writing and the method of cabling on ocean 
cables. The delicate devices used for this purpose and 
the difference in this method of transcribing messages 
from ordinary telegraphy cause much comment by 
people who had never snspected but what the two 
methods were the same. The exhibit of the Gray 
Telautograph Company adjoins that of the Commer� 
cial Cable Company. This remarkable invention was 
fully described and illustrated in the SCIENTIFIC 
AMERICAN of April 1. It can be seen in full operation. 
reproducing the writing sent by the transmitter. 

In studying the exhibits made by Mongolian coun­
tries in the Manufactures and Liberal Arts building it 
is well to begin with Siam., and after studying this ex­
hibit, take the Chinese next, and then the Japanese. 
The exhibit made by Siam is small and in its way is in� 
teresting. The pagoda it occupies is decidedly Oriental 
and is more fantastic and gaudy than other pavilions 
in the building. The exterior finish is composed of 
small diamond-shaped pieces of glass studded· in gilt 
woodwork. The most attrac�ive features of this ex­
hibit are carved ivory and ornamental brasswork. In 
front of the pagoda are four huge tusks of ivory. So 
far as the art work of this exhibit is concerned, it is 
quite crude as compared with that shown in the Chi­
nese exhibit. China, however, makes a comparatively 
small display, as the space it occupies is only about 
four times that occupied by Siam. This exhibit is 
rich in carved ebony furniture, much of it inlaid with 
pearl There are several rich tapestries in silk, and 
beautiful specimens of carved ebony screens, carved 
ivory, etc. This exhibit is not made by the Chinese 
government itself, but by private individuall:l, which 
may perhaps in a mE-MUre count for its not being more 
complete. In itself it would be regarded as an in­
structive and choice exhibit. but when compared to 
the displays made by Japan, it appears almost rudi­
mentary. 

3 
and is one of the most attractive and ornamental struc­
tures in the building. It is of true Oriental type and 
is not built of staff. This exhibit faces Columbia 
Avenue and is in the north end of the building. 

Last week reference was made in these columns to 
the exhibits made by the Canadian Pacific and the 
London and Northwestern Railway in the Trans­
portation building. In some respects the exhibit made 
by Germany in the railroad department 1s more 
complete, because of its variety, than �that made by 
Great Britain, although historically it is not of so 
much value. Two locomotives are shownj one is a 
compound freight locomotive, the other is an engine 
for local service. Both engines are excellent speci� 
mens of workmanship, and attract much attention 
from their difference in desig-n from the large display of 
American locomotives adjoining. 1. very elaborate 
passenger day coach is shown on the same track as 
the engines. This coach is constructed on the Amer­
ican plan, but is not over three�fifths the length of 
our usual type of coach. This coach is painted a 
rich blue on the exterior. It is constructed mostly of 
pressed steel and iron. Much of the interior finish 
is wood and bronze, while the draperies are silk. Two 
open cars are shown, such as are used for freight ser­
vice. Very little wood is used in the construction of 
these cars, the truck and f�mework being almost 
wholly of pressed steel. These cars have a single pair 
of wheels to a truck. The regular type of German 
compartment coach is also shown on this track. 

The statue of Columbus, designed by Bartholdi and 
made of silver, requiring thirty thousand ounces for 
the purpose, has been placed in position in the ex� 
hibit of the Gorham 1t:(anufacturing Company in the 
Manufactures and-Liberal Arts budding. The figure 
is fully life size, and stands immediately in front of the 
exhibit in this pavilion in the entrance way. In many 
respects this is the strongest statue of Columbus that 
has been shown in Chicago. It represents the dis­
coverer first seeing land. 

The inauguration of the great Ferris Wheel took 
place on the 21st June, and was a very happy affair. A 
large number of guests were invited. speeches were 
made by several distinguished persons, and many 
compliments were showered upon the engineer and 
projector of the wonderful machine, Mr. G. W. G. 
Ferris, of Pittsburg, Pa. Several illustrations of this 
remarkable piece of mechanism will be found else­
where. The charge for a ride in the nove] machine 
is 50 cents, for which the passengers enjoy two revo� 
lutions, occupying half an hour. If all the seats are 
full, the company take in $1,440 8Jl hour. It is truly 
a wbeel of fortune for its ownel'B. 

The loss of the British battle ship Victoria made a 
great sensation among the exhibitors and visitors at 
the Fair. When the news came, on the 23d instant, 
a! sad interest was at once created to examine the 
splendid model:of the vessel, which occupies a conspicu� 
ous position in the Transportation palace. Thousands 
of people flocked to see the model, which model is a 
large one and very perfect. There is a double stair­
way with brass railings around the model and plat� 
forms. 

A new feature was introduced at the Exposition on 
Massachusetts day, June 17, which was a decided 
novelty. This consisted of a parade, in which all the 
concessions on the Midway Plaisance were represented. 

scene; a scene representing a cotton plantation, with 
Eli Whitney testing his first model of the cotton gin, 
and bales of cotton lying about and colored men at 
work. Another scene represents the flax industry, 
with men and women Whipping the flax and otherwise 
preparing it. The fourth scene represents an old style 
German watch factory in a peasant house, with two 
men at work at a bench, 11. maid serving beer and 
lnnch at a table, etc. The figures in these scenes were 
all carved in this country, and reproduce movements 
of the human arm and hands with much accuracy. In 
addition to these scenes there are many carvings on the 
clock which represent important events in the history 
of the country during the past century, beginning with 
the signing of the Declaration of Independence. The 
machinery in this clock is operated by an electric mo­
tor one-half hone power, and the nine scenes, repre-

Too much praise cannot be given Japan for its ex­
hibit in this building, and adjectives would be quite 
useless in attempting to describe it, because of the ex­
quisite workmanship and touches of art that are seen 
in such abundance throughout the whole exhibit. The 
space occupied is very large, containing more area than 
tbe exhihits of other countries, with the exception of 
three or four of the larger nations of Europe. The 
collection and variety of bronzes of all kinds is superb 
and should not be neglected by visitors at the Expo� 
sition whose time is very limited for looking about. 
The display of silk goods, carved wood and ivory, 
porcelain, lacquered work, in shortall Japanese wares, 
is very complete. The pavilion was constructed by 
Japanese artisans who were brought over for the pur­
pose. It is .. line 8pecimen of J .. pan .... architecture 

The Laplanders led the procession, followed by the 
Amazons, whose color was superb. The Libby glass 
works sent a couple of hundred of their employes, 
each with his glass cane and badge of spun glass. 
The swarthy glass blowers from Murano followed. 
The M-ongolian orchestra gave their usual rendering of 
discords, while stately mandarins rode on horses. A 
huge dragon nearly one hundred feet long was sup' 
ported by twenty-flvp Chinamen, who caused tbe 
dragon to undulate in a becoming manner. Breton 
peasants in blouses and wooden shoes came from the 
French wine press. The Swiss guards attracted much 
attention. Amid a wailing of pan pipes and tom� 
toms came the Algerians, including the dancers. Then 
came the inhabitants of the most interesting part of 
the whole ., conglomera," the Cairo street. Priests, with 
all the pride of their heritage of thirty centuries, car­
ried aloft the sacred vessels and utensils of their 
heathen rites; the donkeys and camels followed with 
the veiled women, the wrestlers and the dancers. The 
Persians followed with their wrestlers, whose bodies 
were rubbed with oil, which brought the great 
knotted muscles into relief. A clatter 01 hoors 
announced the approach of the Bedouins of the 
desert, who were mounted on little horses of the pur­
est Arabian stook. They brandished long spears, and 
the noble. carriage of these wild people and their mag· 
nificent horsemanship charmed all beholders. The 
procession became wilder as the South Sea Islanders 
approached, danCIng their weird, awful war dance. 
The procession was an unqualified success, and was 
seen by thousands who occupied the line - of march. 
The frequent repetition of this parade will give life and 
color to the Exposition and will doubtless induce many 
to vi:sit the Plaisance who for lack of time might 

(Oontinued on page 7.) 
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Ali IJ(PROVED WATER WHEEL. 

The simple form ot wheel shown in the illustration 
is arranged to be operated 80 that the water pa.ssing 
though the Burne twice exerts its force on the wheel, 
each paddle being twice acied upon by the water at 
every revolution of the wheel. The improvement has 
been patented by Mr. ABa. B. Frame, of Boyden, Iowa. 
The wheel has circular end pieces carried by a shaft 
journaled in bearings in opposite sides of the flume, 
the sbaft havjng a pulley from which power is trans­
mitted. The blades .or paddles arranged around the 

FIIAKE'S W &TElL WHEEL. 

wheel are each pivoted at one edge at both ends in the 
-outer edge of the circular end pieces, and the center 
of the other edge of each blade is connected by means 
of a rod with a ring hung loosely on the central shaft. 
Any number of these rings may be used, according to 
the 8ize of the wheel, an independent rod connecting 
the ring with each blade. As the ring hangs by 
gravity on the �tt. the inclination of each blade re­
latively to the center shaft is constantly changing as 
thE." wheel Te'volves, each blade as it approaches the top 
being brought into a nearly horizontal position to re­
ceive the filll force of the water, the blade being then 
tilted to a nearly vertical position as it pafJses 'down 
through the wat'er. and again beiog shifted to a hori­
zontal pOsition at the bottom, where it receives the force 
of the wa.ter a second time, to be afterward thrown 
back into the vertical pOSition again, so that it passes 
easily up against the current of the 'Water. Tbe blades 
at the top and bottom of the wheel, upon which the 
wa.ter exerts its force, are each designed in their vary­
ing positions to afford an equal amounl of power in 
proportion to the a.mount of water used. 

• • 
IIlPILOVED BELF-I-OADIIIG VEHICLES AND DtrJ(l' 

WAGONS. 

In the improvements represented in the accompany­
ing illustrations, tor which two patents have been 

FISCHER'S BEL!'-LOADING VEHICLE. 

FIIICUR'S RAlU: 4TTACIUlPT roa WAGOn, 

[JULY I, 18<)3. 
issued to Mr. George F. Fischer, '01 No. 236 J&y Street,. tW601l any part of China, Rus.ia,Europe, and by ca�le 
Roehester, N. Y., it has been the design 01 the invent·, to Africa, North and SnuthAmerlca, and Aust�lia. 
or to furnish trucks which are light, simple, strong, The whole world is now wired and tel�graphlca.lly 

and which can be taken apart and put together connected, 
quickly and with great precision. ------o.� •• -._-----

FOOT RACE OF IlAIlXET PORTERS AT PARIS. The front portion of the body of the self-loading 
vehicle cODsists of a horizontal, skeleton, segmental 
trame, which supports the front board and serves as 
a guide for the clevis to which the pole is secured. 
Beneath this frame is a. shovel, whose bottom is in­
clined downward and dish-shaped, the shovel being 
mainly supported by a yoke whose upright' members 
are tbreaded at their upper ends and connected by a 
truss, centrally through which passes a vertical ad· 
jDsting screw connected at its lower end with the 
sbovel, and having' a. handle or CI'088 bar in easy reach 
of the driver. By turning this screw in one direc-­
tioD the ahovel is lowered, and the opposite turning 
of the screw raises the shovel. The adjusting screw 
is also adapted, by an adjustable connection, to raise 
and lower a' dumping block baving attached links 
adapted to engage the body of the wagon near its 
forward end The wagon body i8 made in two 
L-shaped sections, the sections being practically 
hinged at their angles upon truss rods. When the 
body is in position to carry a load, thA horizontal 
members of these sections closely approach each 
other, but they roay be readily opened and carried to 
a dumping position by operatin� the adjusting screw 
to move the dumping block and links connected with 
the horizontal or bottom portion of each section of 
the body. The wagon body is independent 01 the 
front board and of the tail board, and the latter has 
a hinge connection with the rear axle. To load the 
wagon. the turning of the adjusting serew lowers the 
front portion of the body and the sbovel until the 
latter strikes the ground, when, by driving the team 
forward. over or through a pile of coal, sand, grave., 
or other material to be loaded, the latter is forced up­
ward into the wagon body, and the body is then 
brought upward into its carrying position by turning 
the screw in the opposite direction. To dump the 
w&,gon. the dumping block is operated through a 
cbanged connection with. the adjusting screw. 80 that 
by turning the latter the bottom members 01 tbe 
body are forced downward and outward, the side 
members being (orced inward and downward. where­
by the load is dumped, the body being subsequently 
returned to its normal position by turning the screw 

Everybody knows those strong market porters who 
carry upon their backs bags of flour that sometimes 
weigh 100 pounds. They are lusty fellow", with square, 
ma.ssive shoulders, who are endowed with extraordi­
nary physical energy. 

We have thought it of interest to record the feat 
that has just been executed by one of tbe most � 
markabJe of them, Jean Labasse, the victor in a race 
of a new kind, got up by a Parisian journal. It was 
a question of starting from Feydeau Street with a bag 
weighing 220 pounds and proceeding to the octroi of 
Corbeil, a dtstance of 19 miles. There were ten com-

in the opposite <lirection. 
The rake attachment is especially designed for 

dump wagonR, and it provides means whereby the 
dirt. gravel, or other material dumped may be read� 
ily lifted and distributed over a Jarge area. Its con­
struction is such that it acts automatically with the 
dropping of the material from the vehicle, and when 
the lathor is returned to a carrying position the rake Is 
restored to its normal place at the rear of 
the wagon body. Upon the rear axle are 
two vertical guides in 'Which the tail boaf(! 
is adapwd to have a pivotal movement, and 
on each rear wheel, near the hub, is an 
eccentric Hauge. The body 01 the vehicle is 
in two longitudinal L·shaped sections, as in 

Fig. B,-PORTRAIT OF nAJl L&BI88B 

petltors. The start took place at 8 o'cloek in the mom­
ing 01 tbe 6th of Marcb. Eaeh porter carried upon 
his shoulder a. baJjt' containing a mixture of sand and 
sawdust weighlng 220 pounds. Jean Labasse w8.s the 
first to arrive, at 10 o'cloek at night, having tmveled 
the distance of 19 miles in 14 hours. 

Labasse was bom at Saint-Andre-d'Appel. in 
Dordogne, March 19, 1869, and is consequently twenty· 
tour years of age. Be is 6 teet 9 inch ... in height, 

the self-loading wagon above described, the 
sections turning upon truss rods passed 
through blocks on the axle and through the 
lower eads of the guides and the tail board. 
'fhe lower portion of the tail board extends 
beyond the sides of the body, and on ita 
lower edge are teeth adapted tor raking pur­
poses. From eacb side of the npper portion 
of the tail board extends a bracket in which 
turns the upper end of a vertical shaft upon 
which is a spiral thread having a long out­
side pitch, and the lower end of each shaft 
carries a rake--head provided with teeth. 
E&eh shalt passes through a keyhole slot 
01 a reciprocatillg block, a jaw 01 each of 
the blocks receiving the eccentric flange 
near the hub of each rear wheel When the 

Fig, 1.-Foor RACE OFIlARXI!lT PORTERS AT PARIS. 

tail board is in its upper posit·ion the rakes are folded 
inward beneath the axle, but when the load Is dumped 
the downward movement of the body of the wagon 
forces the tail board downward until the teeth on 
its lower edge engage the material dumped. As the 
tail board drops, the threads 01 the vertical shalts are 
dn>.wn through the reciprocating blocks, and tbe 
rake heads carried by these shafts are thrown out­
ward back of tQe rear wheels and diagonally oor088 
them. Wben the wagon D now drawn forward over 
the material dumped, the sha.fts are rocked by means 
of t.he reciprocating blocks, so that the rake heads 
are <;arried from their outer position to the center of 
the tail board and then back again, quickly spread­
ing the dumped material ('tver a large 8reAt the work 
being done by the vehicle and the team. 

., II. 
The Teleerap.h In (lhl ••• 

The United States miniBter at Peking, China, re­
ports to the State Departuient that tbe Chinese tele­
grapb 8ystem has been connected with the Russian 
system; eo that m_ may now be eent overland b&-

and of herculean strength. At the time of the race. 
he rested but twice on the way, first at Juvisy, after 
making 14 miles. and n:ext at Evry-Petit·Bourg, at 
about. 3 miles from the goal. He distanced all his 
competito1'8 by several bours. He was not much 
fatigued at the finish. 

Received at Corbeil bytbe municipality and a flourish 
of trumpets, he was the object of the ovations of the 
population, which had been awaiting him since six 
o'clock in the evening. 
Although Labasse is remarkable by the development 

of his muscles. we must add that he does not shine by 
the qualities of instruction. He can neither read nOl' 
write. 

We shall complete this note by recalling that a ten­
tative similar to that of which Labasse is the hero once 
found a victim among the market porters. One of them 
had wagered that he could carry a 3liO pound bag i>l 
flour to Corbeil. Having got as far as Evry, the Hm 
cuJes drank a glass of cold water and dropped stone 
dead. Such useless excesses of muscular fatigue: 81'8 
not nnaooompauJed with dauger.-La Nuture. 

© 1893 SCIENTIFIC AMERICAN, INC



JULY I ,  1893.] 
AN INEXPENSIVE WINDOW LARDER. 

The illustration represents a box or larder which 
may be easily fastened ill position in windows of vary­
ing widths, so that provisions or other contents of 
the box may be better protected by being kept in a 
receptacle exposed to the outside temperature. The 
improvement has been patented by Mr. James Ponisi, 
of No. 1014 Third Avenue, New York City. The box 
has a slanting, overhanging cover, and beneath its 
bottom is a longitudinal slide way, the slides in which 
have considerable movement outward from the ends 
of the box, and have at their outer ends curved braces 
adapted to be secured to the frame of the window. 
The box is designed to rest on the window sill, and 
when the slides are adjusted they may be fastened to 

PONISI'S WINDOW LARDER. 

the sill by screws or other means. On the inner side 
of the box is a swinging lid with a suitable catcb or 
lock. The box is preferably made with a false bottom 
beneath the slides, and, if desired, the top may be of 
non-conducting material to prevent the heating of the 
box and its contents by the sun. 

• I. I • 
A THRASHING Jl(ACHINE ATTACHJI(ENT. 

The engraving shows a device which receives straw 
from-the thrashing cylinder of a machine, and loosens 
and fans it in such manner that the chaff will be sepa­
rated from the straw, permitting the grain to fall down 

KEELING'S THRASHING Jl(ACHINE ATTACHIlENT. 

through the straw and rattle rake. It is a patented 
improvement , of Mr. Richard Keeling, of Walhalla, 
North Dakota. At the rear of the apron or carrier 
belt of the thrashing cylinder of the machine is a 
three-cornered picker, back of which is a combined 
blower and beater driven by a shaft journaled in the 
casing. Still further back is the rattle rake, above 
which IS a divide board secured to the deck of the 
casing, and pointing to the central portion of the 
beater, two deflecting platel:l, some distauce apart, and 
baving a rearward inclination, being placed back of 
the divide board. As the grain passes up the endless 
belt from the thrashing cylinder, the straw is loosened 
and tossed by the picker . to the blower and beater, 
being thrown up by the blades of the latter, while the 
current of air created by the revolving of the blower 
blows the chaff from the straw. The divide board 
separates the air current, and the chaff is carried rear­
ward at each side through the rear outer end of the 
machine, the straw falling -upon the rattle rake being 
comparatively free from chaff, and the grain being 
more readily separated therefrom. The current of air 
is designed to be at all times sufficiently strong to pre­
vent the straw from winding about the beater. The 
attachment may be applied to any form of thrashing 
machine. 

• I • I • 
THE AERMOTOR COMPANY, whose fine representa· 

tion in the windmill exhibit at the Uolumbian Expo­
sition waS mentioned in the SCIENTIFIC AMERICAN of 
.June S, is located at Twelfth and Rockwell Streets, 
Chicago, and not at Batavia, Ill, as was inadvertently 
stated. 

J dentin, �mni,a •• 
Recrea"tlon for Middle A.&"e. 

Mere walking exercise, although it is invaluable, 
hardly fulfills the idea of perfect recreation. Sir 
James Paget says " good active recreations " ought to 
include " uncertainties, wonders and opportunities for 
the exercise of skill in something different from the 
regular work.." The present writer is always longing 
for cricket in the summer and football or hockey in 
the winter and spring. But he cannot find a man 
anywhere above forty years of age who will agree 
with him. Why should the literary man, the doctor, 
and the stockbroker or the merchant not play cricket 
after forty-five 1 What is to become of his dinner 
hour, is it asked ? If a better luncheon w�.re taken at 
midday, and a lighter dinner at six in the evening, 
there is no reason whatever why a man of forty-five, 
and up to sixty-five or seventy, should not be in the 
cricket field at half-past seven and play briskly until 
nine or balf-past. An hour a.nd a balf at cricket after 
a light dinner would make middle-aged men so young 
that they would not know themselves. Writers would 
write twice as brilliantly, and business men would be 
cleverer and keener by balf. As it is the average mid-

I 
dIe-aged Englishman of the professional and business 
classes grows fatter, wheezier, more pompous, and 
more dull and uninteresting every year of his life. 
To get a laugh out of him is impossible ; to crack a 
joke at his expense is to commit the unpardonable sin. 
., Poor old porpoise," as somebody has called him. 
His innocent pleasures have vanished with his youth, 
and "he has nothing now left to live for but his 
respectability :  his solemn respectability, and his 
money bags." The contrast between the youthful 
Englishman and his middle-aged parent is sometimes 
startling. The former is aU life and fun : the latter is 
a moving mountain of ponderosity and fat. It is all 
for want of outdoor exercise and recreation. Twenty­
five years ago the solemn father of to-day was the fun­
loving son of a middle-aged father. If anybody bad 
then shown him in a prophetic mirror the figure he 
would cut at the end of a quarter of a century, he 
would have committed suicide in sheer vexation and 
disgust. But all this rotundity, wheeziness, irrita­
bility of temper, incapacity for work, and general dis­
gust with life and aU things in it can be cured, cured 
easily, and cured for ever ; and the cure for the vast 
majority of cases is one or two hours' daily exercise 
and recreation in the open air.-Hospital. 

AN IJI(PROVED LUBRICATOR. 

The engraving shows a lubricator adapted to prop­
erly feed. any grade or quality of oil in either an up or 
down direction_ The improvement· has been patented 
by Mr. Henry C. Roller, of .New Castle, Del. The 
oil tank is connected by a pipe with the boiler, ISO 
that the oil will be in contact with the steam, and 
under the influence to some extent of the boiler pres­
sure. The supply pipe from the tank is passed 
through the steam pipe into which the lubricant is to 
be diseharged, so that the oil may be heated. The 
supply pipe connects with a casing supported from 
the steam pipe, as shown in sectional plan view in 
Fig. 2, and in side elevation in Fig. 1, the casing hav­
ing a valve controlling the quantity of lubricant en­
tering. The casing also connects with a sight feed 
tube, and the latter is connected with a second casing 
d.iacharging into the steam pipe to be lubricated, the 
quantity of oil aud steam to be passed through being 
regulated by·a valve . .  On the top of the second casing 
is a steam condensing chamber, the water of conden­
sation from which fills the sight feed tube, while a drip 
cock at the bottom facilitates cleaning the tube. 
To feed the oil downwardly the positions of the cas­
ings are reversed and the conde-nsing chamber is 
omitted. As shown in the illustration, the oil from 
the supply tank is forced into the first casing partly by 
the displacement due to the condensAtion of steam 
and partly by the boiler pressure, so that the oil rises 

2 

ROLLER'S SIGHT FRl!D LUBRICATOR. 

5 
in drops in the sight feed tube, passing through the 
second· easing into the steam pipe. In feeding down­
ward the oil enters the first casing under boiler pres­
sure, and is forced downward through the sight feed 
tube, to be finally passed through the second _1ing 
into the steam pipe. As the lubricant is under the 
boiler pressure, any grade of oil �n be readily fed, 
and the casings may be placed sufficient distance 
apart to provide for any desired length of sight feed 
tube. • • I • 

A STAJI(P Jl(ILL GUIDE. 

By means of this guide, which has been patented by 
Mr. Edmund Major, of Terraville. South Dakota, the 
bearing b10cks are securely held'in place and can be 
readily adjusted whenever desired on account of wear 
or other causes. Fig. 1 shows the application of the 
improvement, Fig. 2 being a plan view, with parts in 
section. On the front of the girt or rail, secured by 
bolts or other means to the battery posts, are formed 
vprtical recesses, into which fit ribs projecting from the 
baeks of keepers secured in place on the girt by bolts. 
Each keeper is in the shape of an open casing, its 
back being engaged by the bolts, whose heads extebd 
into the casing. On the rear of each keeper are side 
flanges with front beveled faces to receive the corre­
spondingly shaped rear side of the bearing block, and 
on the front of each side of the keeper are short flanges, 
there being a recess near the middle to be engaged by 
a flange plate, held in place by a bolt, by screwing up 
which the bearing blocks are firmly held in. position. 
The sides of the blocks are beveled to correspond to 
the inclination of the sides of the keepers, so that the 
blocks are free to slide upward and out of contact 
with the keeper, or they may be- held in fixed position 
by meaDS of the flange bolt, and when the blocks be-

)lAlOR'S GUIDE FOR STAJI(P Jl(ILLS. 

come worn by the vertical movement of the stamp stem 
they may be adj usted by placing a thin piece of wood 
between the keeper and guide block. 

• • 
Plug Whea"t. 

A gentleman who has been down in the Red River 
Valley tells of a new way the honest farmer has of get­
ting even with the elevator companies. There is con­
si9*a.ble of last year's damaged wheat in the locality 
referred to, which is not salable at the elevators. So the 
ingenuity of the sons of toil was brought to bear to 
contrive some way to make them take it. Finally the 
following plan was devised : 

The bottom of a grain sack is filled with good 
wheat. A length of stove pipe is inserted in the cen­
ter of the sack and filled with the rejected wheat. The 
sack is then filled around the stove pipe with good. 
wheat and the pipe withdrawn, and on top of this is 
put good wheat. In this manner a neat U plug " of re­
jected wheat seven inches in diameter and two feet in 
length is inserted in the center of each sack, and is so 
surrounded by good wheat that it1s\almost impossible 
to detect it when dumped intQ-� the hopper, especially 

I 
if the contents of a sack .. pich'bas not been " plugged " 
are immediately dumped on top of the contraband 
wheat. It is said to be a scheme which will circum­

. vent the most eagle-eyed elevator maD.- Valley City 
(N. D.) Times-Record. 

• • I • I • 
An Early Plan for an Eledrlc Hallwa,., 

The following item is given on page 37 of the Pictorial 
Times, London, of January 17, 1846 : 

MAGNETIC RAILWAYS. 
Experiments of a highly satisfactory nature are be­

ing made with regard to the appJication of electro­
magnetism to railway propulsion. ThegrEmt d�ftlculty 
to be surmounted is the weight and size ottbe,galT,anic 
batteries requisite for sufficient energy. To obviate 
this difficulty, it has been proposed to have stationary 
batteries at _ated distances and to make the rails 
themselves the'cl:)uducting lines of the batteriN. 
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. POSITION OJ' THE PLAl'IETS Il'I llILY. 

roPITER 
is morning star. He has attained once more the suprem­
acy that belongs to him as leader of the planetary broth­
erhood, and outshines every other star in the heavens 
in the small hours of the morning. He is a marked 
feature in the sky"on beautiful midsummer mornings, 
as he pursues his path toward opposition. Jupiter's 
opposition occurs 34days later every year. It took place 
last year on October 12. It will take place this year 
on November 18. The reason is that his synodic pe­
riod, or the time it takes him to move from opposition 
to opposition again, is 3J9 days, an easy number to re­
member. Meantime, the earth has made one revolu­
tion, and advanced 34 days on another, berore the SIlIL, 
the earth, and Jupiter come into line with the earth 
in the middle. The oppositions of the great planet, 
therefore, are retarded 34 days each year. 

Jupiter rises at. the close of the month about mid­
night, and observers will find him aa interesting object 
from the time he comes looming above the eastern 
horizon until he is seen no more in the glow of the 
mhrning dawn. He is specially attractive as a tele­
scopic study in his present position, a small glass 
bringing out his brilliant belts and shining moons. 

Jupiter's satellites are again in good position for ob­
serv.ation. A favorable time to look for them in July 
is at 2 o'clock in the morning. We give a few of the 
configurations for an inverting telescope at this hour. 

On the 1st, the four satellites are visible, III, II. and 
I being on the left or west of the planet, and IV being 
on the right or east. 

On the 4th, I is making a t.ransit on the planet's 
disk, II is on the left, and IV and III are close together 
on the right, probably looking like a single satellite. 

On the 11th, III is occulted by the planet, IV and II 
are on the left, and 1 is on the right. 

On the 20th, I is making a transit, II, IV, III are on 
the right. 

On the 21st, the four satellites are on the right. IV, 
III and I closely clustered near the planet and III 
farther away. 

On the 30th, II is occulted, III is on the left, and IV 
and I near together on the right. 

As we watch the manifold changes in these bright 
orbs, we cannot fail to recall the fifth satellite, the 

• great astronomical discovery of 1892, and the third 
greatest discovery in the nineteenth century, ' and to 
hope that when Jupiter rolls round to his most favor­
able poSition again, Barnard with his bright eyes and 
the aid of the Lick telescope may find a companion 
for his tiny satellite. 

The moon, four days before new moon, is in conjunc­
tion with Jupiter on the 9th, at 0 h. 54 m. P. M., being 
3° 35' norta 

The right ascension of Jupiter on the 1st is S h. 21 m., 
his declination is 17" 28' north, his diameter is s:r.4, 
and he is in the constellation Taurus. 

Jupiter rises on the 1st at 1 h. SO m. A. M. On the 
31st he rises at 11 h. 54 m. P. M. 

VENUS 
is evening star. She has reached a position where she 
may easily be seen, setting during the month a little 
more t.han an hour after the sun. Observers must 
look for her a half hour after sunset a little south of 
the sunset point during the first part of the month, 
and still further south as the month progresses, until 
at its close she will be found 6° south of the sunSet 
point. Few directions are necessary for flnding the 
peerless star, excepting to learn her position in the 
sky. She herself reveals the secret of her presence­
as she glows in the evening twilight, and is beauti­
ful to behold, even when smallest in size and just free 
from the eclipsing sunbeams. 

Venus has an incident to diversify her July course. 
She makes a close conjunction with Mars on the 9th, 
at 9 h. 2 In. A. 14., being 18' north. The event would 
be more interesting if it did not occur in daylight. 

Tlte moon is in conjunction with Venus, the day 
after new moon, on the 14th, at 4 h. 42 m. P. M., being 
3° 24' north. 

The right ascension of Venus on the 1st is 7 h. 
54 m., her declination is 22° lS' north, her diameter is 
10�.4, and she is in the constellation Gemini. 

Venus sets on the 1st at 8 h, 32 m. p, M. On the 
31st she sets at 8 a 20 m. P_ M_ 

MERCURY 
is evening star. He reaches his greatest eastern elonga­
tion on the 11th at 8 h. A. M., when he is 26° SO' east of 
the sun. He is then visible to the naked eye in the 
west as evening star, but is too far south of the sun to 
be easily picked up. Southern observers will see him 
to better advantage. 

. 

The moon, two days after her change, is in conjunc­
tion with Mercury on the 15th, at 2 h. 15 m. A. M., 
being 6° 10' north. 

The right ascension of Mereury on the 1st is 8 h. 
28 In., his declination is 20° 18' north, his diameter is 
6-.8, and he is in the constellation Cancer. 

Mercury sets on the 1st at 8 h. liS Ill- P. IlL On the 
31st he sets at 7 a 22 Ill- P. M. 

SATURN 
is evening star. He ceases to occupy the mOBt promi­
nent place on the records of the month, but there are 
interesting points in his COurBfi. The telescopic view of 
his rings, belts, and moons is superb, and calls forth 
much admiration from many observers. 

A correspondent of the English Mechanic describes 
the conjunction of Saturn and Gamma Virginis on 
April 8 as an extremely beautiful sight. The actors in 
the celestial scene were but 6' of arc apart, almost 
touching each other, and visible in the same telescopic 
field. The contrast between the yellow planet and 
the brilliaBt white double star was exquisite. Ob­
SE>rvers should improve the present opportunity for a 
telescopic study of the marvelous planet, for his best 
period of visibility is passing away. It extends from 
February to July. 

The moon, two days before the first quarter, is in 
conjunction �ith Saturn on the 18th at 8 h. 36 m. 
P. M., being 1° 5' south. .The conjunction will be 
visible, but tne resulting occultation will be seen only 
in the southern hemisphere. 

The right ascension of Saturn on the 1st is 12 h. 28 
m., his declination is 0" 19' south, his diameter is 16·.8, 
and he is in the constellation Virgo. 

Saturn sets on the 1st at 11 h. 42 m. P. M. On the 
31st he sets at 9 a 48 IlL P. M_ 

URANUS 
is evening star. He is in quadrature with the sun on 
the 29th at 11 a 49 m. A, M., being 90° east of the sun. 
This planet, after retrograding or moving westward. 
since February 18th, becomes stationary on the 14th, 
and changes his course to direct or eastward motion, 
continuing to move in this direction until the end of 
the year. The Ioar giant planets, Jupiter, Saturn. 
Uranus, and Neptune, are now all moving eastward or 
in direct motion. 

The moon, the day after the first quarter, is in con­
junction with Uranus, on the 21st, at 6 h. 4 m. A. M., 
being 1° 12' north. 

The right ascension of Uranus on the 1st is 14 h. 18 
m., his declination is 13° 21' south! his diameter is S·.7, 
and he is in the constellation Virgo. 

Uranus sets on the 1st at 0 h, 50 Ill- A. M, On the 
31st he sets at 10 a 46 m. P. M. 

NEPTUNE 
is morning star. He is of little importance on the ce­
lestial record, for he is very near the sun., and very far 
from the earth. Several months must elapse before he 
is in good position for observation. 

The moon is in conjunction with· Neptune, three 
days before her change, on the 10th, at 6h, Il3 m. P. M" 
being 5° 16' north. 

The right ascension of Neptune on the lst is 4 h. 43 
In., his declination is 20° 46' north, his diameter is 2".5, 
and he is in the constellation Taurus. 

Neptune rises on the 1st at 2 h. sa m. A.. M. On the 
31st he rises at 0 h. 49 m. A. M. 

MARS 
is evening star. He will be found low down in the 
west, and during the first part of the month in the 
vicinity of Venus and Mercury. The close conjunction 
of Mars and Venus on the morning of the 9th has been 
described. The planets will be near each other on the 
evening of that day, and on the evening preceding, 
and may be seen together in the field of a sma1l tele­
scope, giving an opportunity for comparing their size, 
color, and brilliancy. 

The moon, when ODe day old, is in conjunction with 
Mars, on the 14th, at 11 h. 19 m. A. M., being So 49' 
nortIL 

The right ascension of Mars on the 1st is 8 h. 14 m., 
his declination is 21" 7' north, his diameter is 4".0, 
and he is in the constellation Cancer. 

Mars sets on the 1st at 8 h. 48 Jl1- P. M. On the 
31st he sets at 7 h. 46 w_ p, M, 

THE OCCULTATION OF ANTARES. 
The moon occults the star Antares or Alpha Scorpii 

on the 2M. The immersion takes place at 8 h. 28 m. 
P. M. The emersion takes place at 9 h. 19 m. P. M., 
the occultation continuing 51 In. The data are given 
in Washington mean time. and will vary in other 
localities on account of the moon's parallax. The 
moon i. then three days past the first quarter and 
moves with her dark edge foremost. The star will 
disappear at the dark edge with a startling efreet, as if 
it were snddenly blotted from the sky. Antares is a 
double star, of the 1.4 magnitude, of a fiery red color. 
It has a companion of the 7 magnitude of a bright 
green color, so near the p:riL.cipal as to be nearly in­
volved in its flaming rays. It was not known for a 
long time if the smaller component shone with com­
plementary or inherent light. The problem was solved 
in 1856 during an occultation of Antares, when the tiny 
companion emerged from behind the dark limb of the 
moon before its overpowering neighbor and gave a 
curious proof of its independent and not contrasted 
green color. 

The occultation commences more than an hour after 
sunset. It will be visible and very interesting. The 
ob6erver as soon 88 it is dark enough will see the moon 
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approaching the star, and can wateh the phenomenon 
through its wh01e progress, for when the occultation 
is over the moon is three hours above the horizon. A 
small telescope or an opera. glass will greatly aid in the 
observation. 

Mercury, Venus, Mars, Saturn and Uranus are even� 
ing stars at the close of the month. Jupiter and Nep­
tune are morning stars. 

(FoB TBB 8cIBNTD'Io AxBB:r:0Ali.] 

Ethan S. Chapin. 

America is the home of self-made men. Thenumber 
of those who rise from the poorest homes and from 
most unfavorable surroundings to wealth and emi­
nence is large. Comparatively few, however, become 
distinguished as scholars, unless while young they 1"& 
ceive the advantages of a fairly good education. 

Four years ago last March there died at Springfield, 
Mass., a man whose name should be widely known, 
Ethan S. Chapin, Esq. While a boy he went to school 
barely long enough to learn how to read and write. 
He began to support himself when he was but twelve 
years of age, and was a hard-working man all his life. 
Many will remember him as one of the proprietors of 
the wel1 known Massasoit HoUSIJ in its palmiest days. 
Notwithstanding the disadvantages under which he 
labored, Mr. Chapin became a distinguished scientific 
scholar. He published several books ; the latest, 
H Gravitation the Determinirig Force," is the one on 
which his reputation as a scientist must chiefly depend. 
As early as 1867, he advanced the theory of H The In­
stability of the Earth's Axis," a theory which no 
scholar of importance had ever taught, and which, 
when proposed by Mr. Chapin, was treated with con­
tempt. Latterly, however, it has received increasing 
attention, and is now generally accepted by students 
of physical science. It has long been noticed that the 
geographical position of the observatories on the con­
tinent of Europe changed each year. They have been 
slowly receding from the North Pole. V &rious sugges­
tions have been made to account for this phenomenon. 
There seems to be no alternative but to admit that this 
variation of latitude is caused by a movement of the 
poles. In other words, the geographical axis of the 
earth is not identical with its axis of rotation. The 
pole of the former is about fifteen miles distant from 
that of the latter. The geographical pole actually 
moves about four feet every year. 

In conseQ.uence of this unsteadiness of its axis, the 
earth, as it moves along its orbit, has an eccentric, 
wabbling motion. 

It is anticipated that further study in the line of this 
discovery will throw important light upon three facts 
of great interest to students, viz., the glaciation of the 
earth, the presence in the Arctic regions of flora which 
at present is characteristic of Southern Europe, and 
the tides. 

Is it not possible that the variation of latitudes, 
which now is known to exist, and the changes in the 
level of the earth's crust, which have been going on in 
all ages, sufficiently account for all the evidences of 
glaciation found in various parts of the world., without 
supposing an extensive H glacial epoch " ?  This was 
Mr. Chapin's belief. 

The presence in the regions around the North Pole 
of flowers and fruits which require an amount of light 
and heat now found in the southern part of the north 
temperate zone leads us to suppose either that the 
earth formerly received far more heat from the sun 
than it now does or that the position of those northern 
latitudes has very perceptibly changed. This latter 
hypothesis has been made more probable by the dis­
covery of the instability of the earth's axis. 

The eccentric motion of the earth caused by this in­
stability of its axis is of great importance in explain­
ing the phenomenon of the tides. In no other way 
can we so easily account for the accumulation of the 
tidal waves on opposite sides of the earth, and for their 
tardy movement following the track of the moon. It 
is very interesting to know that it was the study of 
this subject that led Mr. Chapin in the first place to 
discover the now generally accepted and important 
phenomenon of the instability of the earth's axis. 

• • • 
Fast Travello,,_ 

The train which tbe Pennsylvania Railroad furnished 
for carrying the naval officia1s to Chicago on their re­
cent visit to the World's Fair. the Railway Master 
Mechanic says, astonish� most of those Europeans 
who participated. in the journey, by its elegance and 
many conveniences. The train consisted of eight Pull­
man cars, which, with the engine, weighed. over 500 
tons. But notwithstanding the heavy train, the time 
from Chicago to Jersey City was made in less time 
than the " Limited.." The distance from West Phila­
delphia to Jersey City, 92 miles, was covered in 102 
minutes, and 18 miles between New Brunswick and 
Elizabeth were covered in 14 minutes, which is believed 
to be the fastest ever run with such a heavy train. From 
Pittsburg to Altoona two engines were employed to 
haul the train, but all the rest of the trip WaB made 
with the class u P "  engine. 
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World'. PaIr Note •• 

(Continued from page 3.) 
think it advisahle to skip this thoroughly delightful 
part of the Exposition. There is more real harmless 
amusement and instruction for the average person to 
be had in the Plaisance for $5 than can be obtained 
for three times the money elsewhere. It i� something 
to hear the orchestras of all nations, which run in:a di­
rect line from the German band down to the Chinese 
artists, who will certainly be lynched when the cow­
boys come. 

The Russian pavilion was opened with all the pomp 
and ceremony incident to the practice of the rites of 
the Greek Church. His Eminence the Most Reverend 
Nicholas, Bishop of the Russian Greek Church of 
America, was the celebrant of high mass, and after an 
address the bishop dipped the gold crucifix in holy 
water and sprinkled the temporary sanctuary, and 
then, amid the eager gaze of thousands of spectators 
and the chiming of bells, he sprinkled each of the ex­
hibits with holy water. The party then returned to 
the temporary church, and all present were sprinkled 
with the water and allowed to kiss the crucifix. 

One of the engineering successes of the Fair is the 
transmission of power by compressed air. From the 
huge compressors in Machinery Hall the air is carried 
to the Transportation building, in a nine-inch pipe, at 
a pressure of eighty pounds to the inch. The stately 
Baldwin locomotives and other exhibits are run by the 
air thus delivered. In the Mines building live steam 
is provided, which runs a compressor, which in turn 
furnishes the power for nearly all the machinery in 
the building. One peculiarity which was noticed par­
ticularly when the locomotives were started was that 
all the stuffing boxes leaked, until repacked. The gain 
in comfort is remarkable, as the Transportation build­
ing would be insufferably hot, if the machinery were 
to be run by steam. As it is, the exhaust air assists 
ventilation. Compressed air is also used in the sew­
age system of the grounds. 

The legislature of Illinois has passed. a bill enabling 
the Park Commissioners to purchase the Art Gallery 
building at the close of the Exposition. It is noted 
as being one of the purest and most beautiful archi­
tectural designs in the world. 

Gione9ponllence. 

J citutifit jlUttitllU. 7 
"Minneapolis could exist the largest mill in the world. freezing, the practical application would not, in many 
If the SCIENTIFIC AMERICAN had qualified its assertion cases, work to a successful end. If the men who use 
by adding " winter wheat," no objection to the state- these explosives cannot thaw them out properly, it 
ment could possibly be sustained, for the Litchfield cannot be expected that they will exercise anymore in­
mill was, so far as we know, the largest winter wheat telligence in keeping them unfrozen. But it is already 
flour mill in the world, having a capacity of 2,000 bar- an incontrovertible faet that it is extremely dangerous 
rels of flour a day. The product of this mm was aU to transport nitro-glycerine in an unfrozen state. 
sold in Europe, not a pound being put upon the mar- Therefore, the proper point to aim at is to insist that, 
ket in this hemisphere. if frozen, it must be thawed out properly. Upon this 

A scientific explanation of this most disastrous, and point, the laws should be most stringent, and the re­
at the same time most wonderful, explosion wouJd not sponsibility for non-compliance should be placed, not 
only interest Litchfield people, but your readers in upon the ignorant workman, who is only a machine, 
general throughout the country. but upon those who have the work in charge. 

HARRY E. KELLY, Apropos of the subject under discussion, I will quote 
Bditor Herald, Litchfield, Ill. below from an able series of lectures by Prof. Charles 

• • • E. Munroe, of the Columbian University, Washington, 
The WhUe Pine Aphis. D. C., formerly chemist to the Torpedo Corps, United. 

To the Bditor of the Scientific American : States Navy, whose practical experience and experi-
I send you by to�day'8 mail some specimens of a bug mentation with and analysis of every known form of 

or beetle that is destroying the pine trees in this coun- explosive for a period of over twenty years make him 
ty, and any information that you may give, either by the best authoritv in matters of this kind : 
mail or through your valuable paper, will be appre- " When frozen,' nitro-glycerine lllay be conveniently 
ciated by this community. You will perceive two and safely thawed by placing the vessel containing it 
small horns or teats on their backs that the common inside another containing water not hotter than 100° 
red ants nurse from. This I watched for an hour this Fah., but these precautions should be strictly observed, 
morning. Would like a remedy for destroying them as most of the accidents which have occurred with 
without injury to trees. By reque�t of several citizens. nitro�glycerine and explosives of which it forms a part 

GEORGE A. MILES. have resulwd from foolish and criminally careless at-
Ainsworth, Neb., June 6, 1893. tempts to thaw the frozen material by other means. 
Reply by Professor C. V. Riley.-The specimens re- Frozen explosives should never be put into the vessel 

containing the water, or hrought into contact with any ferred to by Mr. Miles were in extremely bad condition heated surface, except as directed abOVE>. Nitro-glyce­when received, but from the partially decayed rem- rine and its dynamites are extremely tricky when pure nants it is evident that they were a large species of and when fresh, and if kept at normal temperatures plant louse belonging to the genus Lachnus and closely they are not liable to undergo decomposition. but when related to, if not identical with, L. strobi, Fitch, the 
d·t· f th . t ·tt· ·t· subjected to the extreme heat of summer, followed by con 1 Ion 0 e speCImens no perml mg POSI lve th . I . 

specific determination. This insect is known as the e exceSSIVe co d of wmter, for a number of years, 
h·t · h·  d ·  h t ·  f ·t they are very apt to become unstable, hence danger-w I e 'PIlle ap IS, an 18 t e commones speCIes 0 1 S I ' f ·I that t . th Atl t· 8t t Th Ii OU8, un ess handled and used WIth extreme care. amI y upon ree ln e an IC a es. e ce H M  f Ii h th t ·  ·t · t ·  1 ·  th d f th . t ·  any 00 8 persons suppoEe a smce 1 IS congrega e ill co Ollies on e en s 0 e pIne WIgS, bI . .  . 

th h k f h· h th t Th 1 t 

I 
reasona y safe to Igmte a cartndge of unfrozen dvna-e ar 0 w IC ey punc ure. ey are a mos ·te ·t . 11 f . • . 

al ·ed b t h· h tt t d b rnI , 1  IS equa y sa e to warm It upon a shovel, or m ways aecompam y an s, w IC are a rae e y . .  . , 
the honey dew which the plant lice secrete from the an oven, �r In a tm vessel over a fire, o.r lD varlOu.s other 
I·tt· l  h t h f d t b M Mil Th ways, WhICh usually lead to a verdict of acC'tdental I e oney u es re erre 0 y r. es. e d th b . . . h l b d '  th t t b t l ea , ut would be more properly deSIgnated as su�­sP
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l
x rerne. y cide or manslaughter. It cannot be too stron�ly im-a un an III ce aIn years an com para ve y rare In d .  . 

th Th· lte t· . th 1 t· h f presse upon the mlDds of those handlmg them that o ers. 18a rna IOn ill e re a "lve num era 0 'f d '  . , , 
th La h h b • d t b d t th ·d . 1 ynamIt.e or other mtro-glycenne preparatIOns are e c nus as een Loun 0 e ue 0 e rapl In- ad all . . . , . gr u y warmed up to a temperature approachmg 

Square Shafting Made oC Sheet Steel. crease of Its natural ellemles when.:'ver the condItIOns th . lod· . t th b xt 1 ·t· f d to th ' d' eIr exp mg pom s, ey ecome e rome y senSI lve 
To the Bditor of the Scientific American: avor an . e succee .mg necessary decrease Q.f th.e to the least shock or blow and once that point is 

Your illustration of the broken shaft of steamship Lachnus Itself. Later III the season a great many, If h d h . ' , . " 
t th 1 · ·t f th 1 t Ii ·11 b f d reac e t ey do not sunply 19mte, but they explode 

Hecla in your issue of June 3 shows clearly the incon- no e arge maJorI y, 0 e p an ce WI e oun ·th t ·  1 d f·-�h th t . to th d d th d '  d . . .  WI grea VIO ence ; an un., er, ' a owmg e 
sistency of one solid shaft forging. Had the same con- ea , e rIe remams .chngm� to the leaves a?d poor conductivity of the mass, a portion of it which is 
sistency of iron been secured together in sheets of b�anches, and upon close .IDspectlOn these de� bodIes in contact with the 80urce of heat may become raised 
steel say one-half to one inch thick, the shaft made WIll be found to ha.ve a �nute hole, fro� which a ?y- to this temperature while the rest of the mass is much 
square, bolted or clamped. together to prevent either menopterous paraSIte has ISsued, LadybIrds, lace-wmg b I 't " ' 

11" d h 11" II t· · ·  e ow 1 • 
twisting or buckling, with the bearings collared on the 

t
�es, an syrp us les are a ac Ive ill preYJng upon The proper way to prevent the loss of life occasioned 

square, I will venture to assert the practical engineer ��� difficult to deal with any insect trouble of this by this. careless way o� thawing out nitro glycerine and 
will agree with me in saying the steel plates composing . . •  _ dynamIte would be, It seems to me, to embody the 
a shaft as suggested will be naturally stronger than a k�nd upon large trees over exte�slve f�rests, but mdl- subject matter above in a set of formulated rules re-
single forged body of iron. I claim also a square shaft VIdual trees may be sprayed WIth ordmary kerosene . .  " th t· d f th 1 . h . .  . Cel VIng e sanc IOn an pressure 0 e a w m eae 
�hen broken is more readily mended by clamps and soap emulslOn diluted �Ith f�m fi\�e to ten parts of and every State, whereby the verdicts- of accidental 
bolts than the round shaft now in common use. My water, and .such spra�m'k WIll undoubtedly hav� a death would be changed to their proper !1Iigniflcation, 
reasoning for this is the same in building a timber of good eff:ct. I? destroymg the bulk of the plant hce. suicide or man.slaughter-suicide where an individual 
several boards from different lumber when secured OtherWise It IS pretty safe to trust to the natural ene- . ed sl hte h . . . h· h I  h t· ed d h· h ·11 · th IS concern " '  man aug r w ere a corporatIon IS re-
properly together is mu�h stronger than one solid tim- mles w IC ave men Ion , an w IC. WI . m e sponsible. SAMUEL RODMAN, JR., 
ber G W K. course of the summer, effectually do theIr work. An T -Ie 1 t "  t u. s • . . .  . te t· t h bee hIi h d . � 8 �,eu ., . . �rmll· 

New York., June 8, 1893. III �es mg no e as n pu s e m one of the Chiea 0 m. June 1, 1893. 
• • • earlier numbers of insect Life (Vol. II., No. 10, p. 314) " g ,  , 

A. Simple Method Cor Determ.lnlng the Velocity upon the subject of the honey secreted by one of these ====================== 
of Projectile". pine-inhabiting species of Laehnus. I have sent Mr. The Am.erlcan AnoclaUon Cor t1,e Advancement 

To the Bditor of the Scientific American: Miles a marked copy of this bulletin for his informa- oC Science. 

It may be of interest to amateur riflemen to know tion. The forty-second annual meeting of the American 
the following simple method for ascertaining the effect It is quite possible that some other agent is at work Association for the Advancement of Seienee is to be 
of gravity on a bullet shot horizontally from a rifle to in the destruction of the pine timber referred to by held in Madison, Wis., from August 16 to August 23, 
any distance : Mr. Miles and that the Lachnus is only an incident. inclusive. By the courtesy of the Regents the sessions 

Sight the rifle upon the target, keeping the sights It would be well for him to have the trunks thor- will be held in the buildings of the UniverSity of Wis­
plumb above the center line of the bore of the rifle. oughly examined for" bark borers. Their presence consin and in the assembly chamber of the capitol 
Mark where the ball strikes. Then reverse the rifle, so may be known by the exuding pitch and by their exit 

I 
Lanterns for projecting views and slides are provided. 

as to have the sights exactly beneath the line of bore. holes, like shot holes, in the bark. Just now, also, an- in several rooms, and one room is kept for general 
In this reversed position sight it on the target as be- other plant louse, Chermes pinicoriicis, is proving I lantern use. To it any section may adjonrn when 
fore, and lllark where the bullet strikes. One-half the very destructive to pines,especially white pines,in parts I lantem facilities are re�uired, T�e �utline of the pro­
dift'erence in the elevation of the two bullet marks Will i of Nebraska, and this is really more disastrous than I gramme has been,publIshed and .1lldlcateS a fulL em­
represent the effect of gravity in drawing the bullet the Lachnus. It is a smaller insect and attaches itself ploym�nt of the tIme of the meetmg. F. W. Putnam, 
away from a straight line. I in more sheltered portions of the twigs and branches, Cambndge (office Salem), Mass., is the permanent 

Divide the difference in elevation of the two bullet I covering itself with a flocculent material. Tl16re has secretary. 
markd by 32 and extract the square root. This will give ! been no experience on a large scale as to the best -----...... � •• �.�-----
the time in seconds that it took the ball to travel the " methods of ridding trees of either of these insects, so Palnt for Iron and Steel. 

distance_ that the recommendation to use kerosene emulsion is 
The distance divided by this time will give the speed from analogy as to its action on allied forms. 

of the bullet per second. J. A. G. • ' .  1 • 

The invention refers to a new material, called 
"siderosthen," for the coating of iron and steel surfaces, 
with a view to prevent the formation of rust upon 

Grand Rapids, Mich. Nitro-glycerine Precautions. them. The compounds used for the manufacture of 
• • I • To the Editor of the Scientific American : this paint are the tM' obtained from works producing 

The Litchfield Mill I ·  f F b 4, 893 1 . 
. . .  . • n your Issue 0 e ruary 1 , note a commUDl- fat gas, " gou,lron," which is a mixture of about 85 

To th8 Bd��r of Jhe Smentific Ame�can: catiJn from Mr. J. T. Pettee, of Meriden, Conn., on part of refined Trinidad asphalt and 15 paris of refined 
. In your ISsue of Jun� 10, I n.otlCe a .corumunica- : the subject of keeping nitro-glycerine and dynamite 

I 
asphalt oil, or, instead of the '"goudron," sulpburmay 

bon from M.r. E. L, OtIS, of MlDne�pobs, who good 

I 
from �r_eezing, thereby avoiding some of the terrible be used. If " goudron " be employed, this is dissolved 

n�ture�y bnngs you. to t�sk .for referrmg to the great calamItIes frequently reported, where workmen are I in the gas tar, in suitable quantities, and this mixture 
mIll whIch exploded III thIS CIty, March 21, as probabJy killed by an explosion which ensues consequent upon can 1Yhen fort.hwith be employed for the purpose in 
the largest flour mill in the world. Mr. Otis exhibits I their thawing these substances out. I view. If sulphur be used 8 per cent of itis mixec. with 
true loyalty to his own city, and grows indignant at the While, theoretically. Mr. Pettee is right in saying the gas tar and this mixture is then heated to about 
thought that outside of his famed .tlour-milling city of that nitro-glycerine and dynamite. should be kept from 1 1000 C. 

t 
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8 
THE GREAT WHEEL AT CHICAGO. 

The wonderful " merry-go-round " designed by En­
gineer George W. G. Ferris, of Pittsburg, Pa., is now 
completed and forms a most remarkable and attrac­
tive object. This curious piece of mechanism carries 
thirty-six pendulum cars, each seating forty passen­
gers ; thus one revolution of the wheel carries 1,440 
people to a height of 250 feet in the air, giving to each 
passenger a magnificent view and a sensation of eleva­
tion akin to that of a balloon ascent. The practical 
working of the great machine is attended with perfect 
succe� and its construction and operation refieCt the 
highest credit on the author. 

The description of the construction of the great 
wheel given in the 
Chicago Tribune 
will be of interest, 
and we make the 
f o ll o w i n g  ab­
stract : 

The w h e e l is 
composed of two 
w h e e l s  o f  t h e  
same s i z e , con­
nected and held 
together with rods 
and struts, which, 
however, do not 
approach c l o s e r  
than twenty feet 
to the periphery. 
Each wheel has 
for its outline a 
c u r v e d, hollow, 
square iron beam, 
25� X 19 inches. 
At a distance of 
40 feet within this 
circie is another 
circle of a lighter 
b e a m .  T h e s e  
beams are called 
crowns, a n d  are 
connected a n d  
held together by 
a n  e l a b o r a t e  
trusswork.. With� 
in this smaller cir­
cle there are no 
beams, and at a 
distance there ap­
pearS to be noth­
ing. But_ at the 
c e n t e r  of the 
great wheel is an 
i m m e n s e  i r o n  
axle, 32 i n c h e s  
thick and 411 feet 
in length. Each 
o f  t h e  t w i n  
wheels, where the 
a x l e  p a s s e s  
through it, is pro­
vided. with a large 
iron hub, 16 feet 
in diameter. Be­
tween these hubs 
and t h e  inner 
" crowns" t h ere 
a r e  n o�·eonnec­
tiona exCept spoke 
rods, 2� inches in 
diameter, arrang­
ed in pairs, 13 feet 
apart at the crown 
connection. At a 
distance they look 
like mere spider 
webs, a n d  t' h e  
wheel seems to he 
dangerously de­
void of· ebstan· 
tia.! O1lJ>port. 

forty revolving chairs, made of wire and screwed to 
the floor. It weighs thirteen tons, and with its 
forty passengers will weigh three tons more. It is 
suspended from the periphery of the wheel by an 
iron axle six and one-ha.lf inches in diameter, which 
runs through the roof. It is provided. with a con­
ductor to open the doors, preserve order, and give in­
formation. To avoid accidents from panics and to 
prevent insane people from jumping out, the win­
dows will be covered with an iron grating. 

It is being considered whether each car shall not 
have a telephone connection with the office on the 
ground. It is thought that this would be an attrac­
tion. both as a sort of amusement for people who 

DULY I, 11393. 
great feoet, and each foot rests on an underground COD­
crete foundation 2OX20X20 feet. Cross bars of steel 
are laid at the bottom of the ,concrete, and the feet 
of the tower are connected with and bolted to them 
with iron rods. 

One would naturally suppose that there would be 
great danger of making such a huge wheel as this 
lopsided or untrue. so that it would not revolve uni­
formly. Even if the wheel itself were perfectly true, 
it would seem that the unequal distribution of pas­
sengers migh� make it eccentric in its speed. But ac­
cording to L. V. Rice, the superintendent of con­
struction, there is absolutely no danger of this kind. 
Not only did the wheel alone turn uniformly, but 

when t h e  c a r s  
were hung, one 
after another, no 
inequality w a s  
observed. As to 
passengers, .M r . 
Rice says that the 
1,400 passengers 
will have no more 
e ff e c t  0 n t h e 
movements of the 
speed than if they 
were so many flies. 

The wheel, how­
ever, is never left 
to itself, but is al­
ways directly and 
const antly con� 
trolled by a steam 
e n g i n e. T h e  
wheel points east 
and west, and the 
O D e  t h o u s a n d  
horse power rever­
sible engine which 
mns it is located 
under the e a s t  
half of it and sunk 
f o u r  feet in the 
ground. The ma­
chinery i s  v e r y  
similar t o  t h a t  
uBed in "the power 
houses of the ca­
b l e c a r  compa­
nies, and r u n s  
with t h e  s a m e  
hoarse roar that 
they do. It oper­
ates a north-and­
south iron shaft 
12 inches in dia­
meter, with great 
cog wheels at each 
end, by means of 
which the power 
is applied at each 
side of the wheel 

Tbe�lanation 
of this is that · the THE WORLD'S COLUXBIAN EXPOSITION-SCAFFOLDING EXPLOYED IN THE ERECTION OF THE GREAT FERRIS WHEEL. 

The periphery 
of both o f  t h e  
g r e a t  o u t e r  
c r o w n  s o f  t h e  
g r e a t  wheel i s  
cogged. the cogs 
being about six 
inches deep and 
a b o  u t eighteen 
inches apart; and 
the power of the 
engine is applied 
at the bottom of 
the wheel. Un­
d e r n e a t h  t h e  
wheel, in line with 
tbecrown on each 
s i d e, a r e  t w o  
sprocket wheels 
nine feet in dia­
meter, with their 
centers si x t e e n  
feet apart. They 

Ferris wheel - at are connected by 
leasti lnside the smaller crowns-is constituted on the - wished to converse· with their friends below or in an- I an immense endless driving chain. which plays on 
pril1C1phi ·of a bicycJe wheel The lower half is sus- other car and as a sort of reassurance to timid people. their OWp. cogs and on the cogs of the great wheel 
pended hom the axle by the spoke rods runningdgWD- The thought of being detained up in the clouds, as it I as well. These sDrocket wheels are operated by the 
ward,.-.the:.npper half of the wheel is s

.
upported: by were, by accident, and not being able to learn what it engine at the will of the engineer. who can tum 

the l��alf. All the spoke rods running from tha is or when it will be remedied, might frighten some I the wheel either way, and fast or slowly, as he may 
pIe � -,when· it is in any given poSition, might be timid people out of making the trip. It is not very wish. The wheel is � feet in diameter, 825 feet in 
l.em� and the wheel would be as solid as it would difficult, however, to climb by the wheel itself to any circumference, and 30 feet wide, and is· elevated 15 feet 
be �ll·them. The only difference is that the Ferris car, and there will always be men on the ground who above the ground. 
�h� ba.ngs by its axle, while a bicycle wheel rests on can do this. The great wheel is also provided with brakes. Near 
the �d, and the weight is · applied downward on The wheel, with its cars and passE"ngers, weighs the north and south ends of the maiu shaft , are  two 
the � about 1,200 tons. and therefore needs something _ub- ten-feet wheels, with smooth faces, and girdled with The.�-si:x carriag .. of the g.-...t wheel are hung stantial to hold it . up. Ito axis .is supported. there_ steel bands. These bands· terminate " little to one 
on itl. periphery at equal intervals. ·Each car is fore._on two skeleton iron towers, _pyramidal. in form, side in a la.rge Westinghouse air brake. It therefore 
twent,.,severi feet long, thirteen feet wid�· and nine one at . .... h end of It. They are 4OXOO feet at the anything should break, and the engine fail to work, 
feet high. .UlJu_ a heavy frame of iron, but is cov:- bottom and 6 feet /!Quare at -top, and about 140 feet the air can be turned into the air brake, and the steel 
ered eIteI'BllidlY With wood. It has " door and· five high, the Bide next to the wheel being perpendiotilar, band tightened until not a wheel In the whole maohlne 
hroad plate tPaBs· windows on eaoh side. It oontains and the other Bid... lliantina'_ Ea.oh tower has four oa.n turn. In the ooDStruotion of this great wheel every 
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JULY I .  18<)3.) 
conceivable danger has been calculated and provided 
for. Windage was a matter of the greatest importance, 
for, although the wheel itself is all open work, the cars 
present an immense resisting surface. But Mr. Rice 
points to the two towers, with their bases fifty feet 
north and south of the wheel, and bolted into twenty 
feet of concrete, and says that a gale of 100 miles an 
hour would have no effect. He says 
that all the frost and snow that 
could adhere to the wheel in win­
ter would not affect it ; and that if 
struck by lightning it would absorb 
and dissipate the thunderbolt so 
that it would not be felt. 

lt is arranged to empty and refill 
six cars with passengers at a time, 
so that there will be six stops in 
every revolution. Accordingly six 
railed platforms, of varying heights, 
have been provided on the north 
side of the wheel, and six Illore, 
corresponding with these, on the 
south side of it. When the wheel 
stops, each of the six lowest cars 
will have a platform at each of its 
doors. The passengers will step 
out of the south doors and other 
passengers will step in at the north 
doors. Then the next six cars will 
be served the same way, and the 
next and the next all day, and per­
haps all night. It is expected that 
the whee] will revolve only once in 
every twenty minutes. Passengers 
will remain on board during two 
revolutions and pay fifty cents for 
their fun. 

J cit.tifit �l1ltdta •• 
whom were given a ride on the great wheeL The 
motion of the machinery is said to have been almost 
imperceptible. 

• I II • 
Tar and "",,pha1&: for Tanks. 

A mixture of coal tar and Californian rock asphaltum 
has been successfully employed by Mr. R. C. Gemmell 

9 
face was thoroughly rammed with iron punners 
weighing twenty-five pounds each. The bricks were 
then laid, and rammed solidly into place ; the joints 
and cracks being brushed full of clean sand. Coal tar 
was used as a flux for the asphalt, in the proportion 
of from ten to twelve per cent by weight of the latter ; 
the mixture being U cooked" by boiling for five or six 

hours with constant stirring. A 
large bucketful at a time was taken 
out of the kettle by two men, and 
spread in a thin layer over · the 
bricks by means of shovel and 
broom. It required two layers put 
on in this way to make the requi­
site thickness of three-eighths ine,h. 
As much sand as would adhere to 
it was sprinkled over the last layer 
while hot. The reservoir has never 
leaked. It is suggested that this 
way of rendering tanks water tight 
at small expense might be exten­
siveJy used for sewage works, etc. 

I • I 
A.. Unlqne MOllica. Bedstead. 

A Bombay man has constru�ted 
a bedstead priced at 10,000 rupees, 
and The Ironmonger appends the 
description as follows : II It has at 
its four corners four full-sized gau­
dily·dressed Grecian damsels, 'those 
at the head holding banjos, whHe 
those on the right and left foot 
hold fans. 

The Ferris Wheel Co. was capital­
ized at *600,000, and $300,000 worth 

THE GREAT FERRIS WHEEL AT CHICAGO-ATTACHING THE CARS. 

Beneath the cot is a musical box. 
which extends the whole length of 
the cot, and is capable of playing 
twelve different charming airs. 
The music begins the moment the 

, of bonds were issued and sold. The final concession for 
the erection of the wheel was not granted until Decem­
ber, and all the work has been contracted for and 
done since then, the iron having been in the pig in 
January, while the scaffolding was not begun until 
March 20. By the terms of the concession, the com­
pany pays to the Exposition one-half of all its receipts 
after they have amounted to the cost of the wheel On 
the day the wheel was first started, June 21, 5,000 
gue�ts were present at the inaugural ceremonies, aU of 

for lining a reservoir for the city water works of La. 
Grande, Oregon. The reservoir is of oval shape, part 
in excavation in heavy clayey soil and part in em­
bankment made from the excavated material, with 
inner slopes of three to one. The depth of water is 
ten feet ; the area ofsurface, 20,880 square feet • and the 
capacity, 1,000,000 gallons. The lining consists of one 
layer of brick on edge, covered by three-eighths inch of 
the bitumen mixture. After the earth had been ex­
cavated. and the embankment made, the wbole Bur-

least pressure has been brought to bear from the top. 
which is created by one sleeping or sitting, and ceases 
the moment the individual rises. While the music 
is in progress the lady banjoists at the l).ead manipu­
late the strings with their fingers and move their 
heads, while the two Grecian damsels at the bottom 
fan the sleeper to sleep. There is a button,at the foot 
of the cot which, after a little pressure, brings about 
a cessation of the music, if such be the desire of the 
occupant." 

THE WORLD'S COLUJI{]IIAN EXPOSITION-RAISING THE )[AIN SHAFT OF THE GREAT FERRIS WHEEL. 
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Natural HI.tory Note.. ! solicited correspondence with regard to local names for The Smallest Insect Known.-The editor of insect 

Fecundity of Some of the Sea Fiskes.-In the our commoner insects, and a Dumber of our correspond- Life, in answer to a correspondent, says that, so far as 
" Annual Report of the Fishery Board of Scotland, II ents have responded. known, the smallest true insect that has ever been de­
Mr. Wemyss Fulton states that more than a hundred The most interesting information on this head has scribed is .illaptus excisus, Westw., a minute parasitic 
examples have been observed that go to show the great lately come to us from Mr. Alvah A. Eaton, who sends Hymenopteron, which occurs in England. Its length 
fecundity ofsea fishes. ThenuIIlber of the eggs of thirty- quite a list of names current between Newburyport, is seventeen-hundredths of a millimeter, or from six to 
nine species has already been estimated. This number Mass., and Portsmouth, N. H. Some of them are en- seven thousandths of an inch, and it is of slender form. 
varies consiuerably, according to the size and age of tirely new, and are probably quite local The walking ThiS little species is probably parasitic in the eggs of 
the individual. Of all the fishes, the ling (Molva vul- stick (Diapheromera) is there known as " scorpion.)) some bark louse. It is quite likely that there exist 
garis) produces the greatest number of eggs, say from The term " huckleberry bug" is used indiscriminately other species still smaller, but if so they have escaped 
twenty to thirty million. for a species of red mite and for soldier bugs, just as the eye of the entomologist up to the present time_ 

The gurnard (Trigla lyra) produces but a few hun- "red bug" is applied in the South to mites and the The Edible Qualities of Ants.-It has long been 
dred, that are taken care of by the male, which places cotton 8tainer. May beetles and the like are called dor known that the formic acid present in ants in such 
them in a pocket situated near his abdomen. bug:;, an old English name for this class of Scarabreids. quantity is normally of such strength that it is not dis-

The cod (Morrhua vulgaris) produces all the way " Crackamire " and H needle ichneumon" are the names agreeable to the palate. As a boy, Mr. Howard, the 
from two to eight million eggs; the haddock (Gadus given the long, slender. ichneumon flies. The large entomologist, tried the experiment of crushing ants 
reglejinus) about two or three hundred thousand, and Locustidre, or long-horn gra8shoppers, are very appro- with sugar and water as a substitute for lemonade, and 
even a million; and the coal fish (Gadus virens) from priately called " cradlers,}! from theresemblauce of the recollects that it was drunk with relish by his com­
four to eight million. In the herring (Clupea haren- ovipositor of the feloale to a grain cradle ; but most panions. A correspondent of Insect Life has written 
gus) the number amounts to from twenty to fifty singular of all is the application of the name of locust recently that one of her hired men is in the habit of 
thousand. Out of sixteen specimens examined, the to the large Bombycid moths, such as the fJecropia, eating large black ants found in rotten wood. She. also 
mean exceeded thirty thousand. Hitherto such fecun- Luna, and Polyphemus, and of lady-bird for the states that her father, after eating a large section of 
dity as this has not been admitted for this fish. Sesiid or humming bird moths. railroad restaurant pie in the dark, and noticing an 

The turbot (Rhombus maximus) also is very fecund. A New York . correspondent writes that the carpet agreeable acid flavor, found that the remainder was 
It produces from three to ten million eggs. beetle, Anthrenu8 8C1'ophula1'ire, universally but incor- swarming with specimens of the Jittle red ant (Mono-

Less productive is the dab (Pleuronectes limanda), rectly called H buffalo moth," is known i n  certain mONum pharaonis), and that he must have eaten some 
which produces from thirty to sixty thousand eggs. town� along the Hudson as " Russian months." hundreds of individuals. He was satisfied with his ex-

Proportionally to its size, the plaice (Pleuronectes The different names that have been proposed for the perience, which he did not repeat voluntarily, but he 
!le8'Us) produces more than aU others, the number of its Acanthia lectularia, the insect which "has no wings vouches for the edibility of this species. What the 
eggs being five hundred thousand or a million and a at all," but which makes its presence felt notwithstand- original ingredients of the pie were is not stated, but 
half. ing, will fill several pages. Around Boston these tor- the effect of the combination was to make it about as 

The sole (Solea 'lYUlgaris) is very productive, but, as ments are caUed "chintzes " and " chinches," and from sour as rhubarb. 
with a large number of other speCIes, the quantity of Baltimo:cefwe get the name U mahogany flats," but in • • • 
its eggs bas not yet been estimated. New "¥ork they speak of them as "' red coats." .K.yphosla Bfcycllstarl1m.. 

The Silk of Spiders.-In the Revue des Sciences Mt Communities.-Sir .John Lubbock, in a recent One evil traceable to bicycling is the confirmed stoop 
Naturelles AppUqufes for March, 1892, there is a paper lPAure on the " Habits of Ants," said that the question which has already declared itself in lllany wheelrnen, 
by Rev. P. Camboue on the silk of spiders. After giv- aturally arose whether ants were moral and account- a result so common in the less strongly built bicyclists 
ing a history of the attempts to obtain and use the siUt able beings. They had their desires, their passions- of the Continent as to have found its way into classifi­
of spiders, he gives some interesting experiments of his even their caprices. The young were absolutely help- cation as the ., kyphosis bicyclistarum." 
own, made on a large orb-weaving spidpr of Madagas- less. The.ir communities were sometimes so numerous The dorsal curvature posteriorly, which used to be 
car (Nephila madagascariensis, Vinson). He finds that, perhaps, London and Pekin were almost the only rare in boys under 14 years of age, is, now that the 
that the spider furnishes the most silk after she has cities which could compare with them. Moreover, bicycle is so largely UHed, very frequently met with, 
laid her eggs. From one spider there was obtained in their nests were no mere collections of independent in- particularly among those young bicyclists wh08e spinal 
twenty-seven days nearly four thousand meters of silk. dividuals, nor even temporary associations, like the column is developing more rapidly than the ligaments 
The silk was of a golden yellow color. He gives the flocks of migratory birds, but organized communities, and muscles, and in whose case, therefore, the equi­
plan of an apparatus for winding the silk, which, how- laboring with the utmost harmony for the common librium between those parts is more or less disturbed. 
ever, as he says, is imperfect. Nothing, however, was good. The remarkable analogies which to our human Were it merely an unsightly deformity, the stoop in 
done as to the raising and keeping of the spiders in societies they presented in so many ways rendered question ought to be combated in every way ; but con­
large numbers, undoubtedly the most serious question. them peculiarly interesting to us, and one could not firmed dorsal · curvature posteriorly has consequences 
-Insect Life. but long to know more of their character, ·how the of its own quite mischievous enough to call for im-

A Fish-Eating Rodent.-A very interesting new world appeared to them, and to what extent they were mediate cou,nteraction. The displacement, embar­
mammal has recently been received at the British conscious and reasonable beings. Various observers rassed functional activity, and arrested or diseased 
Museum in the form of a fish-eating rat from the had recorded, in the case of ants, instances of attach- development of these organs, which kyphosis inevita­
mountain streams of Central Peru. The animal is of ment and affection. He had never, in the whole course bly induces, are all too serious to warrant the sJightest 
about the size of a common house rat, but has a flat- of his observations, noticed a quarrel between two ants neglect in remedying them.. 
tened head, strong and numerous whisker bristles, and belonging to the same nest. Within the limits of the Exercise of a kind to accustom the spinal column to 
very small eyes and ears, characters which give it a community all was harmony. On the other hand, it an action directly antagonistic to the inclination for­
striking resemblance in its physiognomy to some of the must be confessed that ants not belonging to the same ward of the bicyclist·s attitude is what is needed. The 

.aquatic genera of the Insectivora and Carnivora, such nest were al ways enemies, even if belonging to the same use of the Indian clubs or such similar means of in­
as Potamogale, Myogale, Lutra, or Cynogale. Its swim- species. Sir John went on to give details of a num- curvating the spine anteriorly, throwing out the chest 
ming powers are evidently very great, as is shown, ber of interest.ing experiments and observations;which, and maintaining the head erect, should be practiced 
among' other things, by its broad, webbed and strongly he contended, might be held to prove the possession by with that object. All the undoubted advantages of 
ciliated hipd feet, far better developed for this pur- the ant of an almost human intelligence. One result bicycling may thus be retained, without that cultiva­
pose than are those of the ordinary swimming Muridm, which he deduced was, that ev:en in the largest nests tion of the stoop which tends to take a cubit from the 
such as the English water vole, whose simple vege- the ants aU recognized their companions. He had in- stature of its inveterate exponents and to impose a 
tarian diet does not necessitate the development of any variably found that if a strange ant, even of the same hunchbacked development on what it would then be a 
exceptional swimming powers. In color, like the com- species, was introduced into a nest, sr�.� was sure to be figure of speech to call the rising generation.-Lancet. 
mon water shrew, it has a dark upper side with a attacked and driven out. He had ai.;:,-' ' .• !lde some ex- • 
whitish belly, and has a markedly bicolor b�k and periments on the power possessed by ::: :l"t·� of remem- The Great Seal contl"oveny. 
white tail. bering their friends, and lie found that a:��l' a year's Sir Charles Russell finished his long argument in 

The chief interest of the new form centers in the fact separation they did so. the Behring Sea case · recently. In concluding he 
of its being wholly a fish-eater, and in its having in con- The Natural Enemy of the Spider.-The ichn,'�lmon said that this was the first occasion upon which a 
nection therewith its incisor teeth modified for catch- fly of Geylon is the natural enemy of tee spider. The nation had claimed property in a free-swimming ani­
ing a slippery, active prey by the development of their insect is green in color, and in form resembles a wasp mal. The contention, he declared, was untenable, its 
outer corners into long sharp points, and its intestines with a marvelously thin waist. It makes its .;.�est of advancement was derogatory tb the principle of free­
altered by the reduction almost to nil of its creculli, an well-worked clay, and then goes out on a hunting 0X- dom of the seas, and it was extravagant and unfound-� 
organ in vegetarian Muridre always of great size and pedition. Its victims are invariably spiders of various ad pretension that international law sanctioned the 
capacity. The stomach of the single specimen ob- kinds, but all are subject to the same mode of treat- seizure and condemnation of the vessels of a friendly 
tained contains fish scales, recognized by Mr. Boulenger ment. A scientific sting injects some poison which ef- power. In his peroration he dwelt upon the import­
as those of Tetra.qonopterus alosa, a fish whose average fectually paralyzes the luckless spider, which is then anee of the arbitration submitted to by the two great 
length is about six incues. carried off to the nest and there fastened with a dab of powers, one representing Old World civilization, great 

This animal represents quite a new departure in ro- moist clay. in extent of dominion and greater in long-enduring 
dent life history, for although it is now perfectly well Another and another victim is brought totbis cham- traditions of Jiberty ; the other a young but stalwart 
known that the North American musquash (Fiber ber of horrors. Then the prescient mother ichneumon member of the family of nations, great also in territory 
zibethicus) occasionally feeds on fish caught by itself, fly proceeds to deposit her eggs, one in the body of and almost boundless in the resources, genius and en­
yet there is no other rodent which, as in the case of each spider, which can just move its legs in a vague, terprise of its people, and possessing enormous powers 
Ichthyomys stolzmanni, as it is proposed to term the aimless manner, but can offer no resistanC'..e. This done, for good in the future of the human race. Their pre­
new fonn, wholly Jives on fish, to the exclusion of a thA fly returns to her work as a mason. She prepares sence as friendly litigants, he said, was a fact of great 
vegetable diet. more clay and builds up the entrance to this ghastly moral Significance, and their submission to arbitration 

Variation in Species of Plants.-Dr. E. Sicken- cell. Then she commences a new cel1, which she fur- was a victory for peace, as the award would be if it 
berger, professor of chemistry, botany, and materia Dishes in like manner, and closes ; then she adds yet left the prillciples of illternational law untouched. Sir 
medica at Cairo, in a letter to a correspondent, states another cell, and so proceeds until her store of eggs are Charles was followed by ex-A ttorlley-General Web­
that he has several times had the opportunity of sub- all provided for, and her task in life being accomplished ster, who insisted that the questions of rights and re­
:;tantiating the facts that., in Egypt, seeds of Gignut (?), she dies, leaving her evil brood to hatch at leisure. In gUlations were distinctly demarkated by treaty.-Brad­
a variety of Cannabis sativa from Europe, produce the due time these horrid little maggots come to life and street's. 
true C. satiJm1, yarn by the third generation ; the black find themselves cradled in a larder of fresh meat. Each • • •  • 
mustard, Brassica nigra, is transformed in tlie second poor spider is still alive, and his juices afford nutriment THE tide tables for the Atlantic coast of the United 
generatio:';' into the endemic B. bracteolata, Fisch. et for the ichneumon grub, until it is ready to pass into States, together with 207 stations on the Atlantic coast 
Mey ; and the thick-rooted celery assumes in the first its chrysalis stage, thence to emerge as a winged fly. of British America, for the year 1894, published by the 
year the much foliated form with a thin root stock, fully prepared to carry out the traditions of its ances- United States Coast and Geodetic Survey, are now 
like the summer spontaneous form in Egypt. torS with regard to spiders and fulfill the pu-.:'pose for 

I 
ready for issue, and copies can be obtained at the 

Local Names of Common Insects.-Several times in which they have been created. according to ichneumon agencies of the survey in this city, or by addressing the 
the columns of this journal, says Insect Life, we have belief. - office at Washington. PriCE'} 25 cents. 
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JULY I, 1&)3.] 
To Europe In Pour Day •• 

Mr. J. H. Biles. the designer of the steamers Paris 
a.nd New York, expresses in the North American Remew 
the belief that within ten years a vessel can H leave 
New York at noon and arrive at Southampton at noon 
on the fourth day out." To do this, however, will 
require the enormous speed of thirty knots an hour. 

For the attainment of this speed, Mr. Biles relies 
on no factors wholly untried, but on the adoption for 
ocean voyages of SOIDe that are now familiar but cost­
ly. The first is the further increase of mechanism in 
proportion to the total tonnage, by carrying a smaller 
weight of cargo and a larger weight of machinery. 
Could our fastest ships replace their cargo by motive 
power, they could add, says this accredited but highly 
sanguine critic, from one and a half to two knots an 
bour to their speed. Or if. instead of carrying 1,000 to 
1,500 tons of cargo, 3.H now, their capability was made 
less by 500 tons, replacing this by additional motive 
power, they would add a knot an hour to their speed. 
But it has not hitherto been deemed commercially 
wise so to sacrifice cargo to passengers and speed. 

$titutifi, �nuri,au. I I  

ment, which is especially looked for in America, will double felt covering, and toO 108 kilos. in the case of a 
certainly bring higher speed. cork covering. For an average daily consumption of 

Then there is fuel Improved combustion by forced 1,164 ldlos., the cooling of the boiler represented about 
draught and other devices may be counted upon, but 24 per cent and S"l per cent of the consumption of 
should oil be substituted for coal, the weight carried coal. 
will be reduced ODe half, and this saving alone will • I • I .. 
give " a knot and a half more speed." The oil costs The Mo.' eo.n, L1Ch1 K.nown. 

more, and this cost would increase when the supply Perhaps the most costly artificial light ever pro­
diminished with the enormous quantities used by duced as an incident of scientific research, the Journal 
steamships ; and it would also be necessary to accus- of ,(Jas Lighting says, is that of the diamond burning 
tom passengers to the idea that the oil is safe as a fuel in oxygen, as exhibited by M. Moissan in the COUI"ie of 

Bigger ships will also be faster. Length is most im- his investigations into the different peculiarities of 
portant for this purpose, and some forms of vessels can the diamondiferous forms of carbon. The action of 
actually be made to go faster with the same engine oxygen upon the diamond has long beep. known ; but 
power by adding to their length, though this is not hitherto no precise data concerning the temperature of 
true of our best Atlantic liners. Yet · even with the combustion has been obtained. In order to ascertain 
latter an addition of fifty feet would require only four the missing information, M. Moissan has employed a 
per cent more engine power to attain the same speed, modification of the Le Chatelier pyrometer, placed 
and would yield ten per cent more money-earning along with the diamond in a wide porcelain tube closed 
capability. As to draught, an increas� from the usual 

I 
at the end by glass plates througb which the combus­

twenty-six. feet to thirty feet would add one and a tion in oxygen could be observed It was first found 
quarter knots more, with a gain of eight hours on the in this way that, when the temperature is slowly raised. 

H. M. FIRST CLASS BATTLE SHIP VICTORIA, RECENTLY LOST OFF TRIPOLL-{See page 2.] 
We shall not stop to consider the reduction of the voy- ' run acl'OB8. But, of course, in this matter, harbor and 
age by running to Halifax instead of to New York. dock facilities must be considered. 

A second and a great source of gain, then, is in In fine, should nickel steel be cheap enough for use 
the lightening of the engines and other paraphernalia in engines and should a light boiler be secured for 
of power through the use of a lighter metal, such, for long voyages, the speed may be increased by two 
example. as nickel steel. This now costs much more knots, while oil as fuel would carry the gain to three 
than mild steel, but is 40 to 50 per cent stronger ; it also and a balf, which would reduce the time record be­
costs no more now than that steel did in 1875. If this tween Sandy Hook and Queenstown from five days 
m.etal can replace steel in our best vessels, it will fifteen hours to four days Bixteen hours. In­
add, according to Mr. Biles, a knot an hoUl". crease the length of the vessel to 1,000 feet, its width 

The process of getting more work out of the same to 100, and its draught to 80, and it will make 30 knots 
weight of machinery also goes on gradually, while as an hour, and " be capable of crossing the Atlantic in a 
to boilers there is hope of a far more important 00- little over four days."-N. Y. Sun. 

vance. Even now some types do three times as much 
work per ton as others, but could a light boiler be 
found that would do as good work, this problem of 
gain would be solved. If the locomotive type of boil­
er, which is one of the lightest of tu bnla.r boilers, or 
th� having the fire inside the tubes and the water 
outside. give on long voyages two-thirds of their rela­
tive superiority on trial or as used in torpedo boats, an­
other gain of over a knot an hour will result. There 
are also the tubulous boilers, with the water inside 
the tubes and the fire outside, whose performance, 
says Mr. Biles, H in relation to weight is much better 
than ani of the tubular type ." and their develop-

• • I • 
Boller Coverln.: and the COD.ulDptlon of Coal. 

Some · experiments on the influence of boiler cov­
erings on the consumption of fuel have just been con­
cluded on the railways of southwest Russia. It was 
found that cooJing was more rapid while working than 
when stationary, save when a double covering of felt 
was used. The heat lost in twenty-four hours by a 
boiler with 00 square meters of surface containing 
water at a temperature, of 1«°, and exposed to an ex­
terior temperature of 8·5·, oorl .. ,'!ponded to 188 IqIoe. of 
coal if the boller were uqcovered, to 158 kilos. if there 
were a thin metal coverinat to 180 kilOL if there were a 

under these conditions, the combustion of the diamond 
proceeds slowly, without the production of light . .  But 
it the temperature is raised to forty degrees or fifty 
degrees above the point at which this slow combustion 
commences, a sudden incandescence occurs, and the 
diamond appears surrounded by a brilliant flame. 
V &rious deeply colored specimens of diamonds burnt 
with production of incandescence and flame at temper_ 
atures offrom 690 degrees to 720 degrees C.; but trans­
parent Brazilian diamonds did not attain the stage of 
slow combustion without incandescence until the tern· 
perature of 760 degrees to 770 degrees C. was reached. 
Specimens of exceedingly hard bort commenced to 
combine with oxygen at 790 degrees C., and burnt 
brilliantly at from 840 degrees to 875 degree. C. When 
Cape diamonds were heated to a temperature of 1,200 
degrees C. in a cunent of hydrogen, they remained 
unchanged ; but it the stones had previously been cut, 
they frequently lost their brilliancy and transparency. 
It is a curious fact that metallic iron at its melting 
point combines with the diamond in a most ener,getJc 
manner, and crystals of graphite are deposited in the 
mixture as it cools. Hence the experiment forms a. 
striking mode of converting the allotropic form of 
carbon, which crystallizes in the cubic system, into that 
which eryotallizes In the hexagonal system. 
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RECENTLY PATENTED IlIIVENTIONS. 

Hallway Appllances. 

CAR BRAKE.-Albert H. Kirker, A va­
lon, Pa. This brake is provided with two differential. 
brake levers adapted to be connected with It. pair of 
brake beams, a bar pivotally connecting the levers with 
c_tch other near the beams, and 1:1. link connecting the 
free ends of the levers with each other. TWa Improved 
ur .. ke is of simple and durable construction and appli­
cable to all kinds of cars, the connected differential brake 
levers affording means for applying the brake shoes on 
heavy cars with great power. 

CAR COUPLING.-William B. Yates, 
Bucoda, Washington. In this coupling the drawbar has 
a main section and a side section bolted together and 
a.rnwged at their front ends to form jaws, between which 
the drawhead. is horizontally pivoted and provided with 
a depending integral link. The construction is simple, 
and Is designed to obviate all danger of injuring the fin­
gers or banda of trainmen, and to facilitate the coupling 
together of cars of different height, while it permits of 
convenient coupling with an ordinary drawhead as well 
as with another or the same kind. 

Ml.cc)Janeous. 

PIPE J OINT.-Charles C. Merrill, Riv­
emide, Cal. The pipe sections are made with a screw­
threaded socketed connection and annular internal re­
cesses where the enda of the sections abut, a split ring 
being embedded with a suitable cement in the recess 
formed by the two recesses, with ibl inner face .duw with 
the inner surfaces of the pipes. The joint is especiaUy 
designed to use with vitrified clay pipes and similar 
pipes and tubes, employed for conveying liquids under 
high pressure. 

C A L I P E R S. - Johann C. Reimann, 
Union, N. J. The body of this device, to which the 
anns .are pivotally connected, has scales arranged upon 
the arc of a circle, and reading in opposite directions, 
indicators connected with the arms traveling one along 
each scale. The device is simple and durable and is more 
especially adapted for use in measuring a horse for a 
collar. The calipers are so made that they may be folded 
wlien not in nse and readily carried in the pocket. 

COIN DETECTOR.-Edgar H. Cook, 
Brooklyn, N. Y. This is an improvement adapted for 
application to coin-operated or nickel·in-the·slot ma­
chines, for guarding the mouth of the coin chute, and 
detecting and rejecting all coins of the wrong size, and 
all rubbish, such as washers, buttons, etc. The invention 
covers various novel features and combinations of parts 
whereby the appropriate coin may be conveniently de­
posited in the chute, but designed to make it practically 
impossible to deposL any other article. 

HOSE COUPLING.-Philip H. Dencer, 
Sprague, Washington. This is a coupling that will not 
leak, for quickly and conveniently uniting sections of 
1Ire and otber hose. It consists of two ring-shaped sec­
tions H8.Ying npon one side a loose hinge joint and on the 
other Bide means for drawing together and locking the 
two sections. There is a lip or shonlder on one section, 
and a lever hinged to the other section has an elbow 
adapted to bear against this lip to draw the sections to­
gether, there being also means for lOCking the lever in 
its closed position. 

HAND PUNCH.-Wilson Carey, Forest 
Hill, Csl. In this punch one arm terminates in a sleeve 
to which is fitted a boss .. :receive tubular punches, a 
bolt in the sleeve eXtending over the inner enda of the 
punches to force out small pieces of leather or other ma­
terial removed by the punches. The tool is especially 
adapted for making holes in leather, cloth, rubber, etc., 
and lts construction insures equal pressure on all por­
tions of the end of the punch, avoiding the lateral strain 
common to pnnches in which both jaws have a swinging 
m.otion. 

CIGAR BOL-Oscar Kunzel1, Dussel­
dorf, Germany. This box is divided into a series of 
parallel compartments open at both ends, fabric mem­
branes adapted to be punctured closing both enda of the 
series of compartments, so that the finger may be pllilhed 
through one membrane to force the desired article from 
its compartment and through the opposite membrane. 
The membrane is preferably of soft paper, the latter 
for protection covered with thin boards" to be removed 
befo:re any articles are taken out. 

GAME ApPARATUS.-Edgar L. Will­
iams, Peoria, Ill. This apparatllil comprises a board held 
upon a. suitable supporting frame and provided with a 
group of hQles near the center and holes near the enda, 
open·arch wickets secured to the board extending over 
the holes. 'l'raru!verse lines [divide the board into com-

(JULY I, 18c)3. 
liable to occur when the current Is snddenly increased I cro.saed and pivoted handle members, a depending THE MANUFACTURE OF LIQUORS AND 
beyond a calcnlated limit. The invention provides for curved rack being formed near the end of one of the PRESERVES. By J. De Brevans, 
two fonna of a device in which a drum carrying the members, while near the end of the other member and Chief Chemist of the Municipal La-
fusible wirefI may be revolved or the fusible wires may between the jaws is pivoted a curved toe having teeth to boratory of Paris. New York : Munn 
be held in a stationary position and the contact brush for engage tbe rack. By inserting the sharp end of the toe & Co. 16mo. Pp. vi, 200. 65 illUB-
engaging them may be revolved. between the end of a plug or slab and the side of the trations and 18 tables. Cloth. 1893. 

RECORDER OR TELEMETER.-John T. box, a powerful purchase is obtained when the handles Price $3. 
Todd, Newman, TIl. This is a machine for automatically are gripped tightly together. A practical work on the manufacture of liqnors which 
recording for any stated time the state or variatioDl; of GRAIN PURIFIER. _ Frank M. Schel1, by its price would be within the reach of all has long 
any force, whether of temperature, pressure, or other Perry Kansas To facilitate the cleaning and polishing been wanted. The present work is by an eminent French 
changing agent, in any locality, machine, or apparatllil. of wh'eat, con:, rye, oats, barley, and other grain, is the I chemist who ha:' devoted much time and study to the 
The recording receiver has a. series of type wheels, the object of this invention, the puritler having a casing preparation of.liqU?rs and preserves. The great value of 
force-recording wheel being actuated by electro.mag- with upper and lower snction chambers between which the work conslSts tn the formulas, which number over 
nets actuated from a transmitter according to the rise or is a fan box arranged in a cylinder, the� being a lower 3OO,.and are so arra�ged that, it the �ufacturer has no 
fall of the temperature, or height of water, or pounda finishing chamber provided with a screen or sieve and a distilling plant of his own, he can still make many of the 
of pressure, etc., additional type wheels being used for reVOlving brush, while a pipe connects the screenings l�quors from the essen�s. The manufacture of Frenc� 
two or more agents or forces, and the arrangement is box of the finishing chamber with one of the fan suction ltqWlur8 from essenceB IS very proiltable and does no 
snch that 8 complete record may be made for any desired tubes. A yielding surface concave and head are oper- require large capital. The raw materials, the plant of 
length of time of tile changes which take place in the ated in the cyllnder above the fan box to thoroughly the distiller, ete., are described according to the best 
agents under observation. separate the grain hulling white caps, mashing soft modern pract.ice. The book is well illnstrated and is ac-

grains., etc., and p�t the grain in condition to be ef- companied by valuable tables and a very full index. 
MUSIC LEAF SUPPORT.-Adolph J. ficiently acted on by the suction. Table of contents sent free on application. 

Lehmann, Liverpool, England. This device comprises J P R an arm formed of a bowed strip or loop whose conveying HOISTING ApPARATUS.-Noble H. Gil- AHRBUCH FUR HOTOGRAPHIE UND E-
PRODUCTIONSTECHNIK. By Dr. Josef enda are connected by a solid portion with a pivot aper- more, Greenville, Mich. An arrangement of draught Maria Eder. Halle'an der Saale, Ger-ture, and from which 8 wcight depends, fonning a cuun- equallzing pulleys below and as an attachment of the many : Wilhelm Knapp. 1893. 145 terbalanced support to be engaged. by the leaves while upper pulley block of a. compound pulley system is pro- woodcuts, zinc plates and 34: artistic being turned. The device is very simple, and may be vided by this invention. It comprises equalizing pul- tables. 586 pages. readily carried in the pocket, or the counterbalanced loop leys journaled in a frame permanently attached to the 

may be attached pivotally as a fixture to a music rack. frame of the upper pulley block, in connectlon with a 
EYEGLASSES. _ Adolphus J. Landry, chain which runs on the several sheaves of the system, 

Boston, Mass. This invention provides a novel con- the improvement being designed to obviate the greater 
strnction of eyeglass frames of the sliding bar type, sub- friction, draught and wcar incidcnt to the ordinary com­
ject to the control of a spring, whereby the lenses are pound pulley system. 
made readily or automatically adjustable toward or from WINDOW CORNICE AND CURTAIN Sup­
each other in a straight line. The construction affords pORT.---Jeremiah M. Hoffman, Cressona, Pa. This im­
great facility of adjustment, the frames being strong and provement provides for ,adjnstable fastening devices at 
durable, and holding the glasses very steaduy. each end of thc cornice body on the inside of a window, 

PEN OR PENCIL HOLDER. - Charles the devices to be operated in unison, and the cornice body 
Kertell, San Francisco, Cal. This is a holder and pro_ being readily connected to windows of different widths. 
tector for various ldnds of pencils, and for stylographic Combined with the cornice suppom there are also ad­
or fountain pens, being adapted to be secured in a pocket justable curtain-holding brackets and lambrequin sup­
to hold the pen safely when not in use and protect its ports, the construction being such that the devices can 
point from injury. It consists of a tubular elastic sheath, be produced at small cost, and placed in po!lition and 
tapered and closed at the lower end and open at the up- adjusted by anyone, without the employment of screws., 
per end, in connection with a device for attaching the nalls, or tools of any ldud. 
sheath to a garment. COKE OVEN.-George W. Nixon, Chat-

PIPE HANGER.-John H. Hunter and tanooga, Tenn. This is a traveling oven, arranged to 
receive its charge from the chute of a coal bin, and, after 
the coking has progressed to a certain degree, the oven 
is hauled on its own wheels over a suitably arranged 
track to the top of afurnace, where the still burning con­
tents are dlscharged, the same general construction being 
followed where the contents ate to be dumped into a 
stock pile. The oven has a dome·shaped top, lined with 
fire brick, a layer of which material is also applied to the 
base, the dome being hinged to the rear edge of the base, 
so that the two may be opened to discharge the coked 

Friedrich Cajar, New York City. A single rod or wire is 
bent to form end clasps and an intermediate loop or coil 
adapted to receive a pipe, the materisJ forming the end 
clasps being bent outward from the coil and returned on 
itseli', and having eyes at its terminals to afford a broad 
bearing. The device is more especially designed to 
facilitate the suspension of metal or other pipes from 
beams, the hanger being inexpensive and elastically ad­
justable in its lImbs that engage the parts of the beams 
from which the pipe is to be hung, 

LAMp CHIMNEY ATTACHMENT.-Kin-
ner N. Hollister, Delavan, Wis. A piece of wire is bent 
to form a series of horizontal arms or stretchers, coiled 
at their enda and crossing under or over and bracing one 
another, and terminating at their center in a downwardly 
projecting hollow and open screw. The device forms a 
convenient rest or support and guide for heating differ­
ent bodies or vessels by the lamp llame, especially for 
heating curling irons. 

WATCH CASE SPRING.-Victor Nivois! 
Brooklyn, N. Y. This improvement combines in one 
piece a dust band, lift spring, and reIe88e spring, the 
parts being so united that they may be produced from a 
single piece of metal, and when foimed may be quickly, 
conveniently, and accurately fitted in the center of the 
case, aVOiding the use of a number of springs, and the 
expense and time of attaching a lift spring to an encir­
cling band or spring for a center. 

S E W  A G E  TREATING ApPARATUS. -
James J. Powers, Brooklyn, N. Y. A tank is made in 
duplicate, each half provided with labyrinthic sluice­
ways for the passage of sewage, and in combination 
with the sluices are wires and screens for holding back 
the solid matter, and dip boards for retaining oily matter 
and other ft08ting substances. Apparatus is also pro­
vided for introducing chemicals to purify the sewage be­
fore it is discharged, there being a receptacle for the 
treated sewage, and an automatic discharge siphon. 

GLASS CARRYING VEHICLE. - Robert 

contents. 
GAS STOVE.-Anton Weiskittel, Balti· 

more, Md. This invention provides a cock or fitting 
consisting of a pipe section having a controlling valve 
with a handle projecting to OBe side and a laterally pro­
jecting section on the opposite side, a vertical section 
carrying a burner tube valve being jointed on and turning 
in the latter section, whereby a single fitting furnishes 
the controlling valve and ignitor tube and valve, the 
manipulatlon of neither the controlling valve nor the ig­
nitor or its valve interfering with the mampulations of 
the other part. 

BOOT OR SHOE.-William Wass, Phila­
delphia, Pa. This h! an improvement in boot or shoe 
heelg provided with detachable wear plates, one plate se­
cured to the leather, having a recess with nnder-eut walls 
and lugs on its lower surface, while the other and outer 
plate bas a locking button adapted to enter the recess, a 
binding Bcrew connecting the two plateS. This protect­
ing plate may be cheaply manufactured, and the plates 
are quickly and easily applied. 

Designs. 

PENHOLDER.-Dent L. Lydick, Quaker 
City, Ohio. This holder simulates an oar bearing on one 
side of the blade an illlliltration of the three ships of Co­
lumbus on the sea. 

FLOWER BED SUPPORT FOR GRAVES. 
--C'-.-eorge W. Burns, Troy, N. Y. This dcsign represents 
a bed, at the head of which appears an angel with an 
open book, while at the foot is a smaller figure of an 
angel blowing a hom, there being also crosses on the side 
pieces. 

The seventh yearly volume of the aoove entitled work 
has recently been issued, and it contains 84 original con­
tributions from the best writers and covering all subjects 
relating to photogra.phy. A retrospect of the progress of 
photography during the years 1891 and 1892 by tb.e-well 
known author, Dr. Erler, together with a list of the sev' 
eral patents which have been granted on photography in 
Austria and Germany during the year 1892, concludes 
the volume. The publisher has done great credit to him­
self by the addition of the beautiful plates covering the 
various processes of reproduction known in photography. 
DIE BEKAMPFUNG DER STURZWELLEN 

DURCR OEL. By Joseph Grossman, 
Engineer. Vienna : Carl Gerold's 
Solm. 1892. 140 pages. 

The book gives a short history of the use of 011 on the 
tronbled waters .of the sea, and cites in the beginning 
Aristotle, Plutarch, and PJinius, to whom this property 
of oil was, apparently, known. The author treats, in a 
very intelligent manner, the value of the use of oil on 
board of marine vessels to quiet the sea, alsothe oilsmost 
serviceable for the purpose. 
;::if" lUJy of the above books may be purchased through 
this office. Send for new book r:atalogue jllilt pub­
lished. Mmm & Co., 861 Broadway, New York. 
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1. Elegant plate in colom, showing the residence of 
Joseph P. Beach at Pine Orchard, Conn., erected 
at a cost of $1,200 complete. Floor plans and two 
perspective elevations. Messrs. Munn & Co., 
architects, New York. 

2. Plate in colors showing the handsome residence of 
Seward W. Jones, at Newton Highland!, Mass., 
erected at a cost 01 $9,000 complete. Pempective 
view and ftoor plans. Messrs. Rand & Taylor, 
architects, Boston, Mass. An attractive design. 

8. A handsome colonlal dwellin� on Beacon Hill, Bos­
ton, Mass. Two pempective views and ftoor plans. 
A model design. Messrs. Shepley, Rutan &. 
Coolidge, architects, Boston, Mass. 

4. A Colonial residence dwelling at Montclair, N. J.t 
erected at a cost of $5,500 complete. Floor plans, 
two perspective view, etc. Messrs. Munn & Co., 
architects, New York. lUJ excellent design. 

5. Engravings and .door plans of a dwelling at Elm Sta­
tion, Pa., erected at a cost of $5,200. 

6. A dwelling erected near Longwood, Mass. A modem 
design. Mr. Austin W. Pease, architect, Boston, 
Mass. Floor plans and perspective elevation. 
Cost about $2,200. 

7. The First Congregational Church at Plainfield, N. J., 
erected and fumh!hed complete at a cost of $15,000. 
Mr. Oscar S. Teale, architect, New York City. Per­
spective and fioor plans. 

B. A residencc at Beardsley Park, Bridgeport, Conn. A 
very picturesque design, perspective elevation and 
floor plans. Cost $5,500 complete. Mr. A. H. 
Beers, architect, Bridgeport, Conn. 

M. Roberts, Anderson, Ind. This is an improved ap­
paratllil for conveying glass cylinders from the point 
where they are blown to the place where they are 
to be further operated upon. The main wheel is pro­
vided with a cushion which will not be cut by gllU!s, and 
the cylinder-earrying belts are so arranged nnd sup­
ported that the cylinders cannot be jarred and broken. pllrtments, and counters or chuckers are snapped from The main frame is also so suspended as to be springy 

one end of the board, the player endeavoring to snap the and easy, to avoid any sndden shock to the glass cylin­
counter through one of the wickets and into one of the ders carried. 

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. 

9. Views showing the exterior of the twelve story Boyce 
Building, at Chicago, put up in thirty-nine days. 
The cost of the structure was $300,000. 

10. 1'he :Fifth Avenue Theater, New York.-VieWl'! of the 
auditorium, the Broadway lobby, the Twenty-holes, the counting varying for different holes. TREE SUPPORT. _ William H. Cook, 

B O W L I N G  ALLEY ATTACHMENT.- Riverside, Csl. This support comprises a J)('le, adapted 
James B. Winn, Winchester, M8.f!..S. This is a device for to be fastened by straps to the trunk: or branches of a 
checking the speed of balls returned through the trough tree, or to be set in the ground, a frame and sliding 
of the alley, thllil preventing injurious percussion of the sleeve being held adjustably on the pole, a ftange of the 
balls on each other. It consists of 8 pivoted, weighted sleeve being adapted to be engaged by a cable, wire or 
tilting bar, longitudins.lly inclined above the trough in rod. The device is simple and easily applied, and is de­
position to receive the impact of a ball at one end, and signed to securely prop up and support heavily laden 
haviug Its other end connected by a llnk with a shock· branches of fruit trees, etc., and for training shrub-
absorbing device. bery. , 

ANIMAL TRAP. - James Alexander, FIRE ESCAPE. - Charles DobbS, Ne-
Lakeview, Id;ilio. This is a simple, cheap, and very vada, Texas. The folding ladder type of escape has 
strong trap, in which the npper sides of the jaws are en- been improved by this inventor, who has designed a 
tirely free when the trap is set, and the trip plate lies construction comprising a series of like sections, each 
very low in the trap, being pivoted in such a way that composed of two side bars laterally bossed on like edges 
It cannot be readily broken. The trap is adapted to at their ends., the sections having transverse rungs and 
catch animals of almost any kind, the size of the open- being loosely connected at the-ir ends by pivoted link 
mg through the trip plate being adjlliltable to expose plates. The parts fold together compactly, and the 
more or less of the bait, as desired. ladder is designed to be kept in an upper room, and IU! 

ELECTRIC CUT-OUT.-Patrick J. Bar- it is dropped the parts unfold by gravity and fall into po­
rett, Bo8ton, Mass. This is a fnse box of simple con- I mtion for use. The construction is gUC� that the ladder 
trnctfo �"11 H bl to in d t 1 is held away from the wall, and a duplicate ladder may 8 n, .,., I""' ..... y app ca e can escen amp be attached when necessary. clrcnits, bnt also ",nitable for other uses, and deBigned to 

carry a number of fusible conductors in snch way that TOBACCO PLIERs.-Milton B. Hatcher, 
ODe wiD be brought into position to close the circuit after Augusta, Ga. This is an implement to facilitate the re­
one or more of the others have been burnt ont. &8 is moval of plug or Blab tobacco from the box. It baa two 

HICKS' BUILDERS' GUIDE. Comprising eigh�h Street foyer. Mr. Francis H. KImball, 
an easy, practical system of estimat- .architect, New York. . 
ing material and labor for carpenters, ; 11. Miscell�eous con

. 
tents : New Hen law in Califorrua. 

contractors and builders. By I. P. I -�n Impro;ed spring door hinge, illustrated.-To 
Hicks. New York : David Williams. I estimate bnck work.-Foul water main.-lUJ im-
1893. Pp. 160. Price $1. r proved woodworking machine, iUustrated.-An 

The subject of house building, framing especially, is 
the subject of this work, with special view to the estima­
tion of material and labor used in structures. The sys­
temseems excellent and simple and the book may be con­
fidently recommended to the trade. 
HISTORY OF THE MASTER BUILDERS' Ex­

CHANGE OF THE CITY OF PHILADEIr 
PHIA. By Clem. H. Con@on. Illus­
trations by William W. Morgan. 
Philadelphia : Sunshine Publishing 
Company. 1893. Pp. ix, 493. 

While the subject of thlfI work would seem to be a 
very local one, and while its text is certa1nly of rather re­
stricted interest, the fact that the work is lllustrated by 
very beautiful half tones of the different habItations of 
men, as shown at the Paris exposition of 1889, gives it an 
interest of its own. The subject of trade schools receives 
considerable space, which snbject, of course, is one of 
DDivertW intere8t. 

improved scaffold truss, illlliltrated.-Sawdust 
bnildlng bricks.-Some beautiful arch work, illus­
trated.-Mineral wool in buildlngs.-Wood mantels, 
illustrated.-Sound titles for real estate.-Durabil­
ity of cedar.-Tinfrom tin scrap.-Improved steam 
heater, illustrated. 

The Scientific American Archit.ecl.l'! and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to abont 
two hundred ordinary book pages ;  forming, practi­
cally, 8 large and splendid MAGAZINE OJ!' ABcHlTEC­
TlTRE. richly adorned with elegant plates in colors and 
with .dne engravings, illustrating -the most interesting 
examples of Modem Architectural Construction and 
allied subjects. 

The Fullness, Richness., Cheapness, and ()onveuien� 
of this work have won for it the LARGEST CmCULATION 
of any ArchItectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., PuBLISHERS, 

861 Broadway, New York, 

© 1893 SCIENTIFIC AMERICAN, INC
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The chaf'lJ61or lmmion 1MIdeT this head is Orw DoI1.ar a line 

1M meh immion ; a/;lQut �ht 'WO'rds to a line.. Ad�'eT_ 

tu.mumts mUllt be ruei'tJea at pUbliCation office as earlv U8 
Thurllliall mornln<1 to appearin the joUo'Wina week'8 f.88t1C 

Order pattern letters &: flgureB from the l!U'gest varie-
ty. H. W. Knight &: Son. Seneca Falls, N.Y., drawer 1U5. 

·'U. S." metal poUsh. Indianapolis. Samples free. 
BeBt drying machines. S. E. Worrell, Hannibal, Mo. 
BlWkrupt Machinery Sales. Am. Tool W'ks, Clev., O. 

Chain Belting &: Grain Dryers, F. H. C. Mey. Buffalo, N.Y. 
Portable and Stationary Cylinder Boring machines. 

Pedrick &: Ayer. Philadelphia, Plio. 
Wm. Jessop &: Sons have a. handsome dIsplay of steel 

in Mining bnll{Ung at the World's Fair. 
The Improved Hydraulic Jacks. Punches., and Tube 

Expanders. R. Dudgeon. 24. Columbia St., New York. 
e5 gauge shows speed and all changes of eUlPnes, ma­

chlnery, etc. G. T. MeL. &: Co., 120 Fulton St., Hoston. 
Hydraulfe Wheel Presses a specialty. The J. T. 

Scha1l'er Mfg. Co., Rochester, N. Y. See ad.v. page 399. 
Stow flexlble shaft. Invented and manufactured by 

Stow Mfg. Co., Binghamton. N. Y. See ad.v., page 270. 
Screw machines. mllllng machtne8. and drill presses. 

'l'he Garvin Mach. Co .. LaIQ"ht and Canal Sts., New York. 
Centrifugal Pumps for paper and pulp mills. Irrigating 

and sand pumplngplanf,s. Irvin Van Wle, Syracuse, N. Y. 
Guild & Garrison. Brooklyn N. Y., manufacture steam 

pUmps. vacuum pumps. vacuum apparatus. air pumps. 
acid blowers, filter press pumps. etc. 

Split Pulleys at Low prtce&, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Perforated Metals of all kinds and for aU purposes. 
genera.! 01' special. Address, stating requirements, The 
Harrington & King Perforating Co., Chicago. 

To Let-A suite of desirable offices, adjaoont to the 
8cl.entific American offices, to let at moderate terms. 
Apply to Munn & Co., 361 Broad.way. New York. 

The best book for electricians and beginners In elec­
trIolty Is "Experlmenta.! Science,"by Geo. M. Hopkins. 
By maiL, Uj Munn & Co., publisbers. 361Broadwny, N. Y. 

Canning machinery outfits complete, oil burners for 
soldering, air pumps, can wipers. can testers. label1ug 
machines. PreBBes and dies. Burt Mill'. Co., Rochester, 
N.Y. 

Competent persons who deSIre agencies for a new 
popular book. of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office. 361 
Broadway, New York. 

F'""Send for new and complete catalogue of Sclenti1l.c 
and other Books for sale by Munn & Co .. 361 Broadway, 
New York. Free on appli(lll.tion. 

ruNTS TO CORRESPONDENTS. 
Names and Jlddre88 must accompany all letfers. 

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

References to fonner articles or answers should 
give dare of paper and page or number of question. 

Inqulrle. not answered in reasonable time should be repeated ; correspondentB will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either hy letter 
or in this department, each must take his turn. 

Special \VrlUen Information on matters of 
personal rather than general inrerest cannot be 
expected without remlmeration. 

Scientific A.Hlcrican SupplcHlcnts referred 
to may be bad at the office. PrIce 10 cents each. 

Books referred to promptly supplied on receipt of price. 
minerals sent for examination should be distinctly 

marked or labeled. 

(5151) C. W. S.-The care of a gravity 
cell is very simple. Two things are necessary; one is to 
keep the zincs clean, the ot�er is to keep the line of de­
markation of the copper solution and the zinc sulphate 
abont half way between the zinc and copper solutions of 
the battery. This you can do hyregulating the resistance 
of the circuit. If yon find your cells running down too 
rapidly, connect them up in series of two or three in 
parallel; if on the other hand, level of the blue liquid rises 
into close proximity with the zinc, it indicates too much 
resistance in the circuit, the remedy for which is obvious 
-to decrease the resistance of the external circuit. 

(5152) J. J. M. says : Some time ago I 
saw 1.1. man who made it his bnsiness writing names and 
designs on glassware. I am acquainted with the process 
OIring the vapors of fiuoric acid, but this man used a ftuld 
with pen and brush. Would you kindly let me know 
under queries of your valuable paper what kind of a solu­
tion he probably used? A. 1. The pleparation may be 
made by mixing sulphate of barium and duoride of am­
monium in the proportion of three parte of the former 
to one part of the latter, with sufficient sulphuric acid to 
decompose the ammoninm and bring the mixture to the 
consistency of rich milk. The mixture should be made 
in a receptacle of lead, and kept in a bottle of the same 
material, or of gutta percha. 2. Since duoric prepara­
tions have been produced at reasonable prices the decors­
tioniof glass by their means has steadily made its way. 
Etched glass is now to be found everywhere, and glass 
etching rulU! glass cutting very hard. It is very easy to 
understand that well etched objects appear actually more 
beautiful than those which have been cut, The cost of 
production is cheaper. and since M. Hock, a Viennese 
chemist, has given us an elaborate work upon the technics 
of glass etching, the difficulties attending tWs kind of 
work have been reduced to 1.1. minimum. As is well 
known, fiuoric acid usually etches smooth, while other 
duoric preparations yield a matt surface. The most 
beautiful ornamentation is obtained when certain parts 
of the glass surface are rendered matt by means of 
Ilouride of ammonium which has been slightly acidified 
hy means 01' acetic acid. The matt appearance is not 
always the same with different kinds of glass, but varies 
much in beauty. This effect is governed by the composl-

J dtntine �tUttita •• 
tion of the gla.se, lead glasses being easily acted upon and 
furnishing a very dne matt surface. 3. Where it is de­
sired to have the surface of the gliUls not altogether matt, 
but shining like ice, as in the case of window gliUlS, this 
may be attained in a simple manner by placing the glass 
plate in a perfectly horizontal position and covering it 
with fine groats. Then very dilute fluoric acid is poured 
upon it. The groats act as a shield and produce upon the 
glass raised points.-"Cyclopedia of Receiptl:!, Notes 
and Queries." 

(515)3) J. M. says : Will you please ad­
vise a subscriber how to tlnish an oak: front to a dwell­
ing that is exposed to the weather, where the finish will 
stand any reasonable length of time and not come off, 
bleach out and fade? AlUrontl:! to dwellings and stores 
in this part of the State that I have noticed do not stand 
the weather. .Also please advise how tomake a glue that 
will hold a joint that is exposed to the weather. A. An 
oak front should be thoroughly oiled with raw linseed oil 
as soon as tlnished, and rubbed down with woolen cloths. 
In a few days, or as soon a8 the raw oil has struck in 
and dry enough, apply 1.1. coat of boiled linseed oil, and 
when dry a second coat. A good weather glue is made 
by boiling the glue with skimmed mil.k., in the propor­
tion of half a pound of dry �lue to 1.1. quart of skimmed 
milk. Swell the glue in the milk before boiling. 

(5154) P. MeL. writes : I am about to 
erect two batteries of boilers. four boilers ineach battery. 
Size of first battery 26 feet long by 88 inches diameter, 
two 15 inch dues in each boiler. Size of second battery 
32 feet long by 42 inches diameter, two 15 inch flues in 
each boiler. Will you please through your Notes and 
Queries inform me the distance grate bars should be 
below shell of boiler, also distance from bridge wall to 
shell of boilers, depth of combustion chamber, and style 
of back wan; whether staight wall oI' should it be racked 
off in front ? Boilers to bum Pittahnrg coal and can use 
all steam they can make. Also please give me beight and 
diameter for iron BIDoke stack for each battery ? A. 
The grate for soft coal should be 3 feet below boilers in 
both batteries. Bridge wall, one foot below the boUers. 
Size 01' grate for each boiler of the first battery should be 
40 inches wide,4J.i feet long. Size of grate for each boiler 
of second battery should be 44 inches wide, 5 feet long. 
Bridge wall should be vertical for 9 inches above the 
grate, then racked off or beveled to the top at about 450• 
Iron smoke stack of first battery 88 inches diameter by 60 
feet in height. For second battery 44 inches diameter 
by 60 feet bigh. 

(5155) F. W. M. asks : Is there any need 
of a flux in casting bl'88B ? If there is, what is the best 
to nse ? A. No fiux is used in casting brass. A 
little powdered charcoal is put on the surface in the cru­
cible to prevent oxidizing. 

(5156) J. J. P.-We do not think a fan 
blower is adapted to organ blowing, I)n account of the vi· 
bration of the column of air, which would affect the 
sounds produced by the pipes. 

(5157) C. H. asks : 1. I have just made 
two storage batteries, 4 plates, each 4x5 inches, coated 
with red lead mixed with suJphtq:ic acid and water. 
I want to charge them from a 50 volt, 16 candle power 
socket. Is the voltage too high ? A. By introdUCing 
your battery, together with some resistance, into your 50 
volt Circuit, you can charge it. 2. How can I rednce the 
voltage from the socket low enough to charge the cells 
to the best advantage ? A. Use 1.1. wire rheostat ora bank 
of lampe for resistance. 8. How many gravity batteries 
will it take to charge the storage batteries so as to bum 1.1. 
1 candle power lamp 15.toID mlnntes each evening, using 
the gravity cells during the day time to charge them? 
A. Four gravity batteries to each cell of storage battery. 
'j'he proposed lamp is rather small; you might use 2 or 8 
cells with 1.1. larger lamp and run it for 1.1. much longer 
time. 

(5.158) W. M. writes : I have constructed 
a pair of receivers of the Bell telephone pattern, merely 
as an experiment. When I tried them I found that the 
sounds were very low and indistinct. Can yon tell me 
what the cause of tWs is? A. Possibly you may 
have placed tbe diaphragm. at too great a distance from 
the pole of the magnet, or you may have used 1.1. weak 
magnet. Possihly you have not sufficient length of wire 
on yonr spools, or the wire may be short-circuited. 

(5159) B. M. C. V. asks : 1. What is the 
rule to know the charging time of a given accumulator ? 
Has the number of plates anything to do with it, or the 
surface of the plates 1.1.8 represented by square inches ? 
A. Charge your batteries until the positive plates look 
likfl wet slate nearly black; when partly discharged they 
become dark red, chocolate or plum color. It requires 
about 7 or 8 hours to charge a battery. 2. I have an ac­
cumulator for medical use, composed of four separate 
accumulators to be charged, connected in parallel with 2 
Bnnsens 20 cells for 8 hours. I want to know how many 
hours it will take to cbarge them with 4 telegraph cells ? 
A. Four gravity cells to each cell of storage battery will 
charge storage cells in about the SOme time, 7 to 8 hours. 
3. I have two large Bunsens (2 gallons) with two zinc 
plates each ; one of the plates in each cell is nearly de. 
stroyed by llttle use. The connections are properly made, 
the 2 zincs in each cell and one of them with the carbon 
of the neighboring cell; the plates are thoroughlyamalga­
mated,the screws firmly attached, nevertheless the brows­
ing is very strong in both the mentioned plates. Can 
:you help rme with your advice in preventing such a 
:trouble? I use for charging 1 part strong sulphuric acid 
'to 12 of water by volume. A. The only way to prevent 
tbe destruction of the zincs is to remove them from the 
cell when the battery is not in use. 4. Row can I know 
the amperage and· ampere hours of a given accumulator ? 
A. You can determine this only by trial, or addressing 
the maker, if it is one which is on the market. 

RepUel!!! to Enquiries. 

The following replies relare to enquiries published in 
the SCIENTIFIC A.Jni:RICAN, and to the numbers therein 
given. 

BORING GLAss.-In the May 6. 1893. 
number of the SCIENTIFIC A.Jni:ruCAN". a correspondent, 
M., tells of a very good way to drill glass plate. Ris 
methodiB a good. one, but if 1.1. saturated soluti.on of cam· 
phor in turpentine be used 88 a lubricant, the drill wtn 
cut more rapidly.-C. R. JOHNS, M.D. 

INDEX OF INVENTIONS 
Por which Leiter. Palen' 01 'be 

fTnllcd Slale" ""ere Granled 

June 20, 1893, 
"-ND BA.CH DEARING '''HAT DJlTB. 

[See note at end of list about copies of these patents. I 

:t������g �lrg�kc\..Gl�Te�s������I.�.:::::.�,���: !�:i:1 
Agitator, Collins &: Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . .  499.712 
Alarm. See Grave ala.rm. Alum leaf. photojlrapblc, S. PoseD . . . . . . . . . . . . . . . . .  -i99.006 
All���b:����� ��������?.'. ��������?: ��'. � .. � 4�7W 
Animal shears, A. D. Re�llOldS ... . . . . . . . . . . . . . . . . . . .  4 . •  938 
1ri�J:�trc

n
!::::����1I. M�::��'i:'.e;y::::::::::::: �:� 

Ax: making die, C. W. Hubbard ....... . . . . . . . . . . . . . . .  499.998 
Ax:es, manufacture of. J. Taylor . . . . . . . . . . . . . . . . . . . .  500.1114 Bale tie. H. C. Tuily . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  499,8(9 
Ballot box:, registerinll:. W. S. BlaCk . . . . . . . . . . . .. . . .  499,869 
Ballot r6llistertng device. U. G. Hes . . . . . . . . . . . . . . . .  500;001 Barrels or casks, macbtneforsetting upand wtnd� 
Bas\::��fict'e��l�'g: ii.· T: BiRks:: : : : : : : : : : : : :  !i:;Ws 
Battery. See Secondary battery. 
Bearing, sbaft, A. H. Reid . . . . . . . . . . . . . . . . . . . . . . . . . .  499,752 
�:���i:���J::�.

e
{v �scliin1i'r�.I::.'.':.'.'.'.'::.'.'.'.':: t::tI 

Bed cbalr. J. C. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.091 
1:�����:.SJ:I���gOd�:.���:�.���·::::::::.::::::: t:.'� 
Beli, electric. W. J. Murdock . . . . . . . . . . . . . . . . . . . . . . . .  500,007 
Belt, J. A. Ferguson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 499.1rn1 
Belt fastening, C. D. Fuller . . . . . . . . . . . . . . . . . . . . . . . . .  499.8!{J 
Bicycle frame. etc .. F. H. Bolte . . . . . . . . . . . . . . . . . . . . .  499,707 
Bicycle lock and support combined, J. I!:. Davis ... 499,876 
Binder. R. R. Vernon..... . . .  400.899 Boiler. See Steam boUer. 
Boot tree, M. Spuhr . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  499�61 
Bottle st,�per, F. S. Towle . . . . . . . . . . . . . . . . . . . . . . . . . .  499.1:198 
Bot

��rl�g O�:I.r l¥j.J����I?�. :.�� . .  ����.����.� 500.057 
Bolt. See Ballot box:. Brake. See Car brake. Brake support, J. A. Brill .... . . . . . . . . . . . . . . . . . . . . . . . .  499,709 Brick machines, method of and machinery for 

operating the pressing plungers of, J. C. An� 
derson.. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,047 

X�s'L� �:I:ii. d['�1v.l£o':g.:������::::::::::::.'.' ::� 
Buckle, suspender, A. E. Jones . . . . . . . . . . . . . . . . . . . . .  499.836 
����1:: �:�::�

r
W�k�r ���.�������:: : : : : : . : : : : : :  �� Burner. See Gas burner. Hydrocarbon burner. 

Vapor burner. Burninll' fuel, E. B. Coxe.. . . . . . . . . . . . . . . . . . . .. . . . . . .  499.715 
�:��::,d ����hcg=�gl.;���.&; Deurlam .... 499.932 
Can. See Preserving can. Can heading macbine. M. A. Wheaton . . . . . . . . . . . . .  499,1M9 
Cane and Umbrella. combined, W. B. Blake ....... . 500.061 
2:���fl�;�:��r����:: : : : : : : : : : : : : : : : : : : : : : : : : : :  �� 
Oar coupling, Goff & .Tolner . . . . . . . . . . . . . . . . . . . . . . . . . .  499.827 
Car coupling, R. NaBh. . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  5OO.lJTt 
�:� ��KI��w.. IfeIR�!�.��:: : : : : : : : : : : : . : : : : : : : . : : :  :i::� 
Car fender, J. N. Wieczorek . . . . . . . . . . . . . . . . . . . . . . . . .  499.812 Car fender, railway, F. Groshaus . . . . . . . . . . . . . . . . . . . .  499.882 Car roof. non..conductor compound, P. H. 
car�:l.·ii.'F:Br(;wn:: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
2: ::!!\5e:t�����!y ����. �1)�ii��3}�::::: : : �:� 
Car seats, device for turning the backs of. J. E. Groves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5OC,063 
ear, street. J. A. Mehling (r) . . . . . . . . . . . . . . . . . . . . . . . .  11.3«1 
Car wheel, H. E. Butts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  499,718 
Cars, tl'W:lsed trolley board for electric. H. Cocbran. 499,811 
Carpet beater. F. L. Goodenough ...... . . . . . .  499.98'1. 499.res 

�f�;:r!��:!�:�:::::::::::::::::::::::::::: ::! 
�=.to�e::E:gu�le�jn· ·  ooae: . . . . . . . . . . . . .. . . . . . . .. . 499.

963 CaBh register. E. � Hefler . . . . . . . . . . . . . . . . . . . . . . . . . . .  499,885 
Cuh registering and account checking, method 

of and means for • .T. T. Hicks . . . . . . . . . . . . . . . . . . . .  500,0'11 
��\�·lri.:::l�.n�i-;;wn::::::: : : :: : :::: : : : : : .  : : : : : : !i::� Chain links. macbine for separating, F. L. White. 400,901 
2�:1i. 0��b�:r'::b�i?�e��8i' ·cbalr: · ·  .Kiiocii� 499,

'lH down chair. 
2::�s�elfn�in��ftf!!s·�'reDcb·& Meyer:':::::.'.'.'::.' tl::� 
Chart displayer .... W. S. Temple . . . . . . . . . . . . . . . . . . . . . .  499.764; Chopper. See Meat cbopper. Churn, T. J. Missildine. . .  . . . . . .  . . . . . . .  . .  . . . .  500,021 
Cigar bunching machine. F. C. MUler . . . . . . . . . . . . . .  500.020 
Cigar bunching machine, F. C. Smalstig . . . . . . . . . . . .  500,083 
Clamp. See Bedclothes clamp. Hose clamp. 
2lr:.

ne
�e � c:rc�r:. cleaner. 

Clock, secon� electric. R. S. Howland . . . . . . . . . .  499,737 
Cloth cuttinll' machine, O. Froemert . . . . . . . . . . . . . . . .  499,917 
Cloth stretchlD.lt and drying machines, chaln� 

guiding bolt for, D. R. Kinyon . . . . . . . . . . . . . . . . . .  499.839 
Coffin signal, A. KwlstkowlJkl . . . . . . . . . . . . . . . . . . . . . . .  500,013 
Comns, trimmin� table for. S. S. HotchkIBB . . . . . . . .  499,997 
Coln-controlled OCk

l. 
W. S. Rogers ... . . . . . . . . . . . . . . .  499,803 

8g1iai��!:�:��0�elnWZ.JA:'iI�l���i.�:::::::::: �:� 
CompaBB. beam. J. H. 'Hurley . . . . . . . . . . . . . . . . . . . . . . . .  400.999 
Confectionery kettles. apparatus for operating, 
coo:e��1::G:Go1i'. . . .  : : : :::::::::::: : : : : :  �:r:l 
Cooler. See Milk cooler. Copy bolder, E. H. Carr. . . . . . . . . .  . .  . . . .  . .. . . .  400,966 
Copy holder. Potter & Fortney . . . . . . . . . . . . . . . ...... dlll.8Ol 
COU?�gfcle rs:a�h Cc'gu;l�;;:.

lIng· Thill coupling. 
Cultivator, D. F. Lawrence . . . . . . . . . . . . . . . . .. . . . . . . . .  499.74.5 
Cultivator, disk, Rrown & Knaub .. . . . . . . . . . . . . . . . . .  499,711 CUltivator. disk. E. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  499,8U 
CUltivator tootb. F. B. Harvey • . . . . . . . . . . . . . . . . . . . . .  499.991 Curling Iron bolder, H. Story ..... . . . . . . . . . . . . . . . . . . .  500.106 
8!!h��.t. ���rt��(}'i!:����i&:" " " " " " " ' " 499,

000 Cycle. carrIer.J. Warrick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -i99,810 
B::f:�t-:i-e:· J!�oo' for' (ivai-coming: c: 'A:: Van 499,747 

Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.044 
Dental chair, D. A. Nash . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  500,103 Desk switch. n. J. Willis . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  499,770 
Die. See A;![ making die. 
Bt::: �taJi&��J�in�:&::rG�F� ���E:;:"::.:: :  :i::� 
Dies, makIng, G. F. Champney . . . . . . . . . . . . . . . . . . . . . .  499,820 Digger. See Post hole dlglter. 
Rl�r:}g����:;;�.aJ.
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o
J: t: Eo�g��::.'.::: �� 

Disk sharpener. H. Casey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _907 Display rack, D. Goldstein .... . . . . . . . . . . . . . . . . . . . . . . .  41,19,881 
mg�,�W�i�:, 1f:1�L�'�n����:::::: ::::::::::: �:� 
Door, fllidInjl, T. J. Vander Bent . . . . . . . . . . . . . . . . . . . .  499.766 
DraIner. dlsb, C. S. Baird . . . . . . . . . . . . . . . . . . . . . . . . . . . .  499.951 
Drill. See Grain drill. 
Dust collector, T. & G. M. Parkinson . . . . . . . .. . . . . . .  499,799 FJgg beater, H. F. Juergens . . . . . . . . . . . . . . . . . . . . .  " . . .  499.'/'41 EirII' shipping case, J. H. Bowley . . . . . . . . . . . . . . . . . . . .  499,703 
Efectric converter. G. &; A. Plannkuche .. . . . . . . . . . .  499.862 ·.Electric Iightlnll' system, C. L. Morey . . . . . . . . . . . . . .  500.026 
Electric motor regulator, G. H. Whittingham ..... 499,769 F,Iectrlcsilmal. G. W. Swartz . . . . . . . . . . . . . . . . . . . . . . .  500.00 Ele���1�� ��rf�p�&I�:w.

a
�.

f
g���i:��� . .  :�� 4R9.780 

Fnevator. N. Beckwitb . . . . . . . . . . . . . . . . . . . . . . . . ...... 499,700 End jlate. wagon, N. Shell . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,038 
ERlI'ine. See Gas enKlne. Steam eugine. 
E;![cavatlllll shafts. D. N. Lorur .. . . . . . . . . . . ... . . . . . . . 500.01'1' Eye former, W. E. L. Rod,ll."ers . . . .. . . . . . . . . . . . . . . . . .  499,802 
Eyeglasses. F. G. Scbmidt . . . . . . . . . . . . . . . . . . . . . . . . . . .  499,756 

i��!ii:��!�r.�i:fo:!:�: .. ·.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.::: !! 
���'\t:p.

h
6:�����. cond����� •. �:. :. •. ��.���.: ....... ffi,� 

Fence, J. T. Patton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,033 
Fence bulldiIUt" macbine, B. O. Jobnson . . . . . . . . . . . .  000;004, Fender. See Car fender. 
Fertillzer. M. A Goloseie1l' . . . . . . . .. . . . . . . . . . . . . . . . . .  500.100 
Fifth wheel, F. W. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  499,M Filter, A. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 499,815 
Filten� apparatus for beer or wine • .T. Hornung 499.883 R�::� ti�' :!ViEce °fJ:���i'ifg' distOrted,· F: s: 4111,928 
R:=f::�:kO:�i'=�::::::::::::::::::::::�::� m 
lire escape. portable foldiDi", W. H, Millett ....... .oo,M 

'3 
�l:gl���?1:��I�!�.�: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  =r� 
�{�i'Xt:art����t!'e'I'I:�'t�er::: :: : : : : : : : : : : : : : : : : =:� 
Flush tank and manbole. combined, E. S. Hyde . .  5ro,{Xl) 
Fly trap. 1. J. Edge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4W,1!2 
��l���I���k����I:1 ��:!eio'r, ·X: ID:' J800r):: 499,

rn 
sl)n. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . ... 500.002 Furnace. See Hot all' furnace. 

Furnace, E. B. Coxe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  499,n6 
X=e�t�::�o�:r,�:�.' r2a�s�::: : : · : : : : : : : : : : :: =:� 
Gas burner, Hartmann & McKee .. . . . . . . . . . ......... 499,731 
a�e�

ng
�
n
e� cBJV�r�t:.y·· End ' gate:" iiiillway 499,935 

gate. 
a:�:: �.

J
D�&���ii::::::: :::::::::::::::::::::::: ::: r::� 

Generator. See Steam generator. 
Gl

ftT�g C!��:iN� 3w�
e
:��: �e.:� �r G�:e��� f99,918 

Glove, bO:J:inll'. J. Bennett . . . . . . . . . . . . . . . . . . . . . . . .... flOO.Od 
Gore marker. elastiC. J. Kent . . . . . . . . . . . . . . . . . . . . .... 600,007 Governor, engine, W. T. DavIs .. . . . . . .. . . . . ... .. . .. . 499,8'1'5 
Governor. en�lnekR. H. Matber . . . . . . . . . . . . . . . . . . . .  mOlD 
a�:l� ��lll,e�:ient&

e
Giibei-i::::: :::::::::::::: ::::: :::= 

g:i�,
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,
.�·.�:.�.��::::::::::::::::�·�: ::m 

Grate basket, E. J. Jahnson . . . . . . . . . . . . . . . . . . . . . . .... 500;00'1 
Grave a.!arm, A. Llndqnlst . . . . . . . . . . . . . . . . . . . . ....... 500.al2 
Grinding machine for metals. W. Bright .. . . . . . . . .  499.706 
Grinding riug, A. M.Corning.. . . . . . . . . . . . . . . . . . . . .  499,714 
«���i!e:i:'°:ll�)i��r:e��.��· . . . . . . . . . . . . . . . . . •  499.881 Barness fastening, S. H. Haas ... . . . . . ... . . . . . . . . . . . 499.883 
��':t:�

d
b����

r
p.

FF .
B
W����·. ':::::.' .. :::.�,� �:= Harvester, beet, G. A. FarraH .. . . . . . . . . . . . . . . . . . .... 499,782 

Harvester, corn, G. N. Cleveland .. . . . . .... . . . . . ..... 500,055 
Harvester cutter, W. E. Ball . . . . . . . . . . . . . . . . . . . . . . . .  499,963 
Harvester platform adjustment, M. Kane . . . . . . . . .  499,837 Heater. See Feedwater heater. Fluid heater. 
HID�e, String, C. S. Van w�

oner .. . . . . . . . . . . . . . . . . 500.086 
�g�<i�a�e:

t���
mbe�Jk:vehlc e, F. O. Frasher ..... . 499,000 

�g�:::�J:���F:c?n'!,���·:.·.·.·.·::.·:::::.·:.·::.·:·::::::: �:� 
Hose band. I. S. Gvldman . . . . . . ..... ....... . . ...... . 499..� Hose clamp. H. B. Sherman . . . . . . . . . ................ 499,700 
�g�ElJ:f�!:sc!

e
c�'A�i�so��.�.�����:::::::::::.::: �= 

Hot air pipe, J. P. Scha1l'er .. . . . . . . . . . . . . . . . . . . . . . . . .  499;aM 
Hub boring macbine, J. Zimmermann ... . . . . . . . . . . . 499.m 
Hydrocarbon burner, W. H. Clarke .. . . . . . . . . ....... GI9.1l88 
Hydrocarbon burner. J. Darby ...... . .. .... . . . ...... 499,m 
Incubator. J. B. Haltln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 499,1lI!9 
Index, rotating, R. N. Brooks . . . . . . . . . . . . . . . . . . . .  ..; •• 499,900 Indicator. See �tation indicator. 
Kitcben cabinet. T. R. Cbambers . . . . . . . . . . . . . . . . . . .  5OO,OM 
cml� ���ti

s
���e�bf:; � �t:���;i ma:: 499,884 

chine for, H. J. GriswoIN • . . . . . . . . . . . . . . . . . . . . . . . .  499,729 
Knitting machine electric stop mechanism. F. 

Hammond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  499,921 
l�g�:a����k\;.�.��:�rr.:::::.'::::.'.'::::: �:� 
Knockdown chair. F. D. O'Keefe . . . . . . . .. . . . . . . . . . . . 499.7ll8 Ladder. Messer &; Colt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  499,887 
ta���rl:��g:!���t:f;crrt� J: �. ���� 

.
. :.:.::: �� 

Lamp. incandescent electriC. W. E. Nickerson, 
500.075. 600,0'1'6., 500;0'/'8, 5OO,1J79-

Lamp. Incandescent electlic, Nickerson & Cary • • .  500.01"7 Lamp stand. elecvic, J. Cathreln . . . . . . . . . . . . . . . . . . .  400,908 
Lamps, mode of and means for renewing the fila� 

ments of electric Incandescent, U. A. Frei ..... 499.916 Lathe, engine, O. E. PerriQ"O . . . . . . . . . . . . . . . . . . . . . . . . •  499,929 
�:;�tf�ft����s��:���t\:.�·.�·.��?:r;:::::::: �:� 
Lock. See Bicycle lOCK. Coin .controlled lock. 

Trunk lock. Whip lock. 
Lock, J. Witt . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . ...... 499,'1'11 
Locomotive ash pan, J. Williams . . . . . . . . . . . . . . . . . . .  499.866 
tg�

m
s
o
�!Wie;

l
rG�8fe�·e��::.·.·.·.·:.·.·::.·.�·� �:� Loom shuttle, self·threadin�. J. A. Gendron . . . . . .  499..784 

Looms, reed supporting device for, J. W. Cheney. 499,870 Match making machine, C. M. Bowman . . . . . . . . . . . .  499.77'7 
Matcbes. makln�, C. M. Bowman . . . . . . . . . . . . . . . ..... 499,776 Measuring Instrumen� distance, J. L. Baillie . . . . .  499.950 
�:lg�?Srr:rF?c�S��le'f�g!ri::::::::::::::::: ::::: ;� Metal bending and twisting machIne, J. C. Het-man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49D,733 Me

\i'�tb�
e
�t:rl�n al���f . .  �� . . ����. �.l���� 49\l,oo. 

Metal. machine for folatng and cutting sheets of, T. L. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  499,807 
�rli

al
c'!;J:i.

i
� L?¥re�e����'.�: .�: .���: :::: : :  �::t 

Mill. See Fanning mill. Wire rollln,ll." mill. Mt���tu���r����.i�. �.��.I�
i
.��.' . .  ���:'. ���

l
� .��:: 500,0£2 

Mouldin,ll." compound. J. Rowbotbam . . . . . . . . . . . . . . .  499.753 Money drawer. electric a.!arm, Walker & Bedford 49{1,8SI 
�g������Ja��::�c'h���U�I:g :pp!�:r�;

l
�: f99,1l66 

Case. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  499.96'1 
:�:l��d

i
�rtfl�

t
p�en'!���·::::::::::::::::::::: tm;m Nutlock,J. W. B.Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  499,8'i2 

Nut lock for vehicle axles, N. E. Bradford . . . . . . . .  51)).096 
Oar lock for self�featbering oars, W. J. Gessart . .  499,727 Organ bellows, means for operating, Klock & 

Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iiOO,OO9 
Organs or pianos, pedal action for. Klock & Stev� eDs . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 5IXl.010 
Organs, swell pedal action for pipe, E. M. Skin· 

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  ' "  . . ..• 500.040 
Pad. See Stall' pad. Truss pad.. 
�!W,°�fik�c�J1��ett·:::::::.':: ::::::: :::::::. :::::'.: �:�l 
�:��tss:r���gri�����'�· ������anpiii:· ·  

.. 5OO,(flS 
Paper clip, J. M. Keep . . . . . . . .. . . . . . . . . . . . . . . .. . ...... 4!l9,1l21 Paper. drawing. C. Scbaeull'elen . . . . . . . . . . . . . . . . . . .  600.081 
�:N:����g =�1�:B,

T
p��:�n

s
8iftnd 'for; 'X: 49'.1,818 

Aldrich . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... 4911,696 
Peucil, lead. B. B. GOldsmith ... . . .... . . . . . . . . . . ..... 600,(161 
��grgC:C:'h�id�r,

E
r1.

I
'F�Elm·er:::::::::: :::::::::: =� 

Pbotographic camera. B. G. P. Moller ......... . .... 600.023 
Pbotographlc plate holder. R. B. Taffer . . . . . . . . . . . .  499,763 
Pillow sham holder, N. W. Stearns .. . . . . . . . . . . . . . . .  499.858 
�re·w!ee:c�

o
l�}fi. ��n .. . . . . . . . . . . . . . . . .  ; ......... -i99,7M Planter and distributer. combined, J. A. 81m· mons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  499,856 

Planter, cbeck row, A. G. Anderson .. . ... . . . . . . . . . . 49!l,69i Planter. corn. R. Boyd .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  499,1158 
Planter, corn. Upp &; YOUDII' . . . . . . . . . . . . . . . . . . . . . .... 499,862 Plants, receptacle for growing. C. Horrman . . • • • • . .  499.996 
Plastering finish, Fl. A. Bronson ...... . .............. 499,'110 
Pliers. A. L. Schollhorn . . . . . . . . . . . . . . . . . . . . .. . . . . .... 500.1(11) 
Plow. reversible, A. Plrch . . . . . . . . . .. . . . . . . . . ......... 499.853 
Plow subsoil attachment, G. Moore . ... . . . .... . . . . . . 499,888 
Plow, sulky, V. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . .  499,868 
���icilfJ�t: �.'t='t

n
i:i::::::::::.'::::::.':::.'.'.:::: �:= 

�g���f�; ��ff,i: It �:�eiL·jj.:::: : : : : ::: : ::: : : : :: : �:� 
Power transmittlnll' mechanism,.T. C. Henry ...... 500,009 
Preserving can. G. P. Ht'rndon . . . . . . . . . ..... . . .... .. 499,734 
Press. See Printing press. 
Pressure devices, apparatus for operating ftnld. . 
prh;te�;s����··D: ·it: 'Enrlgiii:: : : : : :  :::: ::: :::::::: ::fua; 
Printing press. J. R. McDonald ... . . . . . . .. . . . . .. . . ... 00.749 Propeller or blower, C. E. A. Rateau . . . . . . . . . . . . . . .  500,080 
��i!����.

e
:�it�· &'·J��Wy·.·.·::.·.·.·.·.·::.:·.·:::: =;� 

Rack. Bee Display rack. Stock. rack. 
Railway construction, R. W. King . . . . . . . . . • . . . . . . . .  -i99.925 Railway lI'ate. R. C. Douglass . . . . . . . . . . . . . . . . . . . . . . . .  499,878 Railway lZl'ade crossing devICe. electric, J. B. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . ...... 49!l,806 
f:n::� :�:t�; :l���:�: s: =:::::::::::::.:: �:� 
�H::��

r
gl�:�d ���ri to�el::c'i�� 'j: C:Henr; �� Recorder. See Time recorder 

�g:;�:i��g :rfa��U:�t�' �
n
:�Ej�' ·�,Of: soo.107 Kokernot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,012 

Refrigerator, beer barrel, A. B. Kokernot .. . . . . . . . .  5(iO,m..t 
��'l:�

t�e�,.:���1!i:r�ack, G. L. Lobsitz ... 400.841 
Regulator. See Electric motor regulator. Wind. 

mill regulator. 
t.�'{·et �:J�w.

r 
:.

n
lie:a��g��!��.�: . . . . ....... 499,190 Rod. See FlshlnQ" rod. 

Rooting componnd, A. Monroe . . . . . . . . . . . . . . . . . . . . . .  500,024 
�������\', � f.·p�1�::::.:·.:::::·.:::::·:.::�

,
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::S��as�re�e:"� B���·.:: 
.: .... ::. :::: .... '::.: .: ..... :':. '.: �� 

Sash fastener, J. N. Enwer . . . .. . . . .. . . . . . . . . . . . . . . . . 499,913 

�:: ::lt� ':"a�c:
y
c:·M:·iardeIi:::::·.::·:::::::::: =:� 

Saw tootb, ourve�·<Kenda.!1 & Cassady . . . . . . . . . . . . .  499,886 
�':I:u=t��e:reCt��:giiing:C:F:WOOd::: == 
Bcale, WetgblIlB. J. J. Htckey . . . . . .... . . . . . . . . . ... . . . 499,JlIl3 
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Rehool aeat and desk. G. W. Peek . . . . . . . . . . . . . . . .. . 
Sconrer. See Knife or fork scourer. 
Screw cutting machine, J. A. Field . • • . . . • . . . • • . . . . .  4\19,979 
r�t� ���t��'C��t w. W. Tucker . . . . . . . .. . . . .  500;001 
Secondary battery, F. O. Norton . . . • . . • . . • . . . . • . . . • .  499,848 

�:ae.
m
iri��m�!O�o'ie���tt;l;:i Fti-o'!i �:n; 499.873 

M. Moran . . . •• . . . • . • • • . . •. • . . . • . . • • • • • • . . . • . . . • • .•• tiOO.l02 
Separator. See Grain separator. Separator, J. M. Fincb . . . . . . . . . . . • . . • • . . . . . . . . . . . . • . .  {99,9Ui 
Sewer pipe ventUatmg caP. Bradley. Jr., &; 

Adams . . • . . . . . . . • • • . • • • . • • • • • • . • • • • • • • • . . • . . . . . • . . •  4.99,90£ 
��:r�; ::g��: 8tuttft.

l
� ·W: 'ii8ker.' :::.':: :::::.: �� 

Sewing machine thread cutting attachment, G. W. Baker • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • . • •  5IXI.1lI2 
S-bears. See Animal shears. Shears, L. A. Blake . . . . . . • • • • • . . . • . • . . • • . . • • . . • • . • • • . .  400,700 
��l�:�: ::::.

e
j���\:'b:�:.�:���::::::::::::: i::f: 

Shirt, C. A. Hascall. . . . • • •  . .  • • • •  • • • •  • • . • • •  • • • •  • • • • ... . 41:19,788 
�tg: i:i::f��,('r.��e:i��·.: :

.
: ...... :: .

...... : ........ : ':.:: '.::: m= 
SlglIal. See Coffin signsJ. ElectriejsignaL 
�:�.

h
���h���I· :ni'a

S
�=tus 'for 'produCing Ml,!ij2 

naphtha, E. W. Stanton . . .  _ . . . . . . .. . . . . . . . . . . . ... -'99,762 
Sole and heel platell, maeblne for making, F. 

Davison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Speetacle or eY6J{lsss frame, N. La.za.rns . . . • • • • • • • •  

Spinning Dler, J. Good . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
�f�:g

e
g�I���t'3I�

I
�
e
alj·u���T::·A.·FariiUid: : 

Stair pad., mitered. I Goldman . . . . .  : . . . . . . . . . . . . 

Stalk or trallh entter. M. W. Lane . . . . . . . . . . . . . . . . .. . 
�:�l

. es�ra�u;ts:��? G. F. Skinner . . . .. . . ... . 
Stll.lld. Kadletz & Stocker . . . . . . . . . . . . . . . . . . . . . . . ... . . 
Station Indi�ator, Skelly & Neilson . . .  . 
Station indiCator. Stewart & Johnson . . . . . . . . . . . . . . 
Stave sawing machine. Hawkell & Heney . . . . . . . .  . 
Steam boller, J. J. Hahn . . . . . . . . .. . . . . . . . . . . . . . . . .  . . 
Steam hoUer. R. B, Vawrhn . . . . . . . . . . . . . . . . . . . . . . . .  .. 
�=� =r�g��*ffstn�:.������·::.·:::.: Stock rack, A. Seeberger . . . . . . . . . . . . . . . . . . . . . . . ...... . 
��� :ri!?�.mP����"n;y. ����:.��:::::::::: :::::: 
rt2�r.

r. 
Ja�I:.1�

I
G��'h�fdt . . . .. . . .. . . . . . . .. . . . .. 499,892 ����EJ01��atUA"ior'treaiiDg' <iis_i;iIl: 499;soJ 

-f.Godmlln . . . . . . . .. . . . . . . ...... .. ... .. . . . ... 499,785. 499.786 
Swltcb. See'-Desk IIwttch. 
Tank. See FIUflh tank. 
¥:\=-J!.:'l!:e�h=

i
� 'measUrtiii: J:F: BiUitii:: 499,8U 

lana, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
:}:tl=��r:r�l��':oJ8t��::::::: : : : : : : : 
Tblll conpllng, A. P. Dod ge  . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Thill conpllng, B. F. Lewis . . . . . . . . ... . . . . . . . . . ... .  .. 
Thlll llupport, W. H. MUllham .. . . . . . . . . . . . . . . . . . . . .  . 
Tie. See Bale tie. 
Tile, C. R. Lamb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Time recorder, wt'Jrkman's, G. F. Salle ... . . . . . . . . . .  . Tlres., cover for pneumatic, O. Toomay . . . . . . . . . . .  . 
�:h�id�i-.B8.1i:·GarripU8::: : : : : : : : : : : : : : : : : : : : : :  
Trackll, erossing device for street car, Sbay &; 
Tra!�!�';'oi: ii: 'Howart:ti:: :: .. :: :::::::::: :iOO,922: 
�Bey 

S
:fr!liai.r;Cr. L. Splllmau . . . . . . .. . . . . . . . .... . 499,9(3 

W��'.T.S�e�"':e:::::::::::::::::::::::::::::::::: �:� 
Trunk and ooucb, combined. M. F. W. 81alsdell . .  499,'1tU 
Trunk look, W. J. Davis . .... . . . . . . . . .. . . . . . . . . . . .. . .. 499,!rTl �II �.gi!b?u�n . .. , . . . . . . . . . . . . . . . . . . . . . . . . .  ",99,823 
Toblng, Dexib� G. COmmlcbau . . . . . . . . . . . . . . . . . . . .. 499,n3 
To���fo�� . . .  � . .  ���.�:. �����. ��� • . �' .. � 499.977 Type wbeel. Eckert & Scott ... . ... . . . . . ... . . . . . . . . . . . 499,911 
Typewrif.ing machine, F. L. Crass ... . . . . . . . . . . . . . . .  499.717 
TYpewriting machine. ErwIu & Winkler .. . . . .. . . . . 499.723 
Typewrltlnj;l" machine eratleT 1W8J"d. A. F. Stevens 499,894 
Umhrellas. canes,.etc., bolder for, H. Egherts . . . . . 400-,914 
Vacuum pan, J. H. Duncan . . . . . .. . . . . . . . . . . . . .. . . ... 499.'721 

;:I�d'!!��':.r
e
�wUt:·.::::·.::::·:.·.·::.:':::.�::: ::= 

Valve meChanism for gas eIllflnes, H. Warden ... . 499,86& 
Valve, safety, A. O. Meady . . . . . ... . . .. . . .. . . . .. . . . .. 499.8'3 
:;::�!:u:i:tJe��:·w.·MOikier:::::::::::::: �= 
l:t�:: =��:�

n
'a.cB:-Br.To1!:'-::::::: ::::::: :;: 

Vellicle wheeL C. L. Wiedrlcb . . ... . . . ... . . . . .. . . .... 499,813 
Vehicle wrencb. Walker &: Bedford . . . . . .. ... ... . . .  4!JM!!S 
Velocipede, T. . Estep . . . . . . . . . . . . . . . . . . . ... ... . . .. . 49Q.724 
Veloolpedel� carrier, S. M. Bates . .. . . . . . . . . . 499.lm 
Velocipede saddle, H. Cotler . . . . . . . .. . . . . . . . . . . . . . .  499.7t8 
Ve

JrJ�� . .  ���
I
�
, . .  �.� .��.����. ��::.�: .. �:.� 499,8U 

Velveteens or otber pUe fabrics, transit trame ��r.sH:�:����.���::.�:�.:.:�:.:.::.:.:.::.:.:.:.:::.::: § 
�=�: �:;;I:i'�:r�

e
rz·coo.;.e·r:::::::::::.'.:::: ft= 

Waist garment. 0. Uebel . . .. . . ... . . . . .. . . . ... . . . . .. .. 499,861 
W

Iljf��n�� .
I
��:���� ����.

I
�� .:?�: .�: 

Washing machine, J. Ranson . .. . . . ... . . . . . . . . . . .... . 
Washlnll macblne, F. Sweet . . . . . . . . . . ... , . . . . . . . . . .. 
Washtub. J. De Groft . . . . . . . . . . . . . . . . . . . . . . ... . ... . . .  . 
Watchease. G. Schles1cky . . . . . . . . . . . . . . . . . . . . . . . . ... . 
Watch stem-winding and settillj{ mechanll;lm, J. 

W. Rusbton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Water beatlllj{ apparatus. A. Schier . . . . . . . . . . . .. . . . 

��!!r.ng ���
e
�':e�y.

r. 'fut:ti ���L" TYPe 
wheel. Vehicle wheel. 

Whip, W. O. Daniels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 50),096 
;�lfl��;��i!rit�!lllP;· . manUi&Cii.U1ng� . . iL . c: 499,933 

Hlggtnsou . . . . . . . . . . . .. . . .. . . . . . . .. . . . . . . .. . ... . . ... �99& 
�n��II�=����e:rN?·l���::::::::: m:r:i 
Windmill regulator, H. J.' Bad . . . . . . . . . . . . . . . .. . . . 499,992 
Wire netting macblne, J. 0-. Bower. Jr . . . . . . . . . . ... 500,(1)2 
;g:��

m
m'f.t

l
fI��.

r
-Wftfl..�'s�·.�:.��::::::: m� 

Wire IItretcber, G, B. Steen . . . . . . . . . .  " . . . . . . . . . ..... �9Ui 
Wrencb. Bee AdjUlltable wrench. AutomatiC 

wreccll. Flange wrencb. Pipe wrench. 
Wrencb, M. Williams . . . . . . . . . . . .. . , . ,  . . . . . . . . . . . . . . .  499,8Ij 

DESIGNS. 

TRADE MARKS. 

OR()INAltY RATES. 

In.lde I-Rite. eRc" hUJerllon - _ 'Ii cent. R llne 
nncl, I'nlle. f'nch InNel'fioli _ - - - SI.00 a line 

..... ,..1)1' 811711e classes 1I/ Aal'l'7'ti8nnents, Special and Hwl!er rutf-O\! <Ire wquir,d. 
The above are ch&rlZes per �at.e line-about eight 

wordll per line. '.fbi" notice IIboWII the wldtb of the line. 
and IB set In agate type. �avlngs may head adver­
tisements at the l!!I.me rate per agate line. by measure-
=fv� !r

e 
P��fi�trOr:Stffi!

d
�

rt
�

e
r�ts T¥:�da� 

mornlDJl to appear In the following _week's IBsue. 

Patent Foot Power 
Complete Outfits. 

Wood or M.etal workers withont rrt.es.m. 

rg:ra::e
n 

s��CC68�ro
m

�: Wi: 
LABOlt sl'ttJriG ftBacbiller)'! 
latest and most Improved for practloaJ 
Shop Use, also for Industrial Schools, 
Home Tl'aInlng. etc. Catalogue free. 

Seneca FaHs Mfa. 69f) Water Street. Seneca Ji"'"alls 
'W I L S O N  O\fED I R O N  S S T A N D  A I M P R . P L A N £ R  . R D  S I Z E S t:� W A W I L S ON I\[PT I N  S T O C K  R I VE R ;:, �  ROCHE",TER N Y  

IMPROVED LATHES MODERN 
ENGINE DESIGNS 

Al80 Foot Latbes, Tools and Supplies. Catalogue Free 

Sebastian Lathe Co. 1�VrlJlN�"11'i:*o�at�' 

)UlIIlJYAarumtD BY 
WILLIAMS BROTHERS, 

ITHACA, N. Y., 
Mounted and on Sills, for 

deep or shallow wells, 
with or horse 

Brother. 

IGE - HOUS�� AND COLD ROOM.-BY !i.. G. HatDeld. Wltb directions -tor construction. Four 
engravings. Contained in SMENT1B'W AMERICAN SUP­
PLEMENT. NO' . .'S9. Price 10 cents. To be had at this Qmce and .from all newlldealer& 

OIL WELL SUPPLY CO. �1 '" 92 WATER STREEl' 
PITTSBURG, P A .  

ManUfacturers of everytblnj;l" needed for 
ARTESIAN WELLS 

for eltber Gas�:it Water, O'r Mineral Tests 
t'A� Tools�l:�

p
YlI��a� 

Catl:�o:t:t's1:1f: �t:e:�t�U-

Rubber Rolls and Wheels. 

The McCONNELL 

Gorm Proof Filtors 
REMOVE MICROBES 

-AND-
All Kinds of DIMease Germs. 

Is a Filta aflti Cooler Oom./Mud. 
The Ice 88 It melUi Is filtered. 

No otber gravity fitter does this. 

The McConnell FIller Co. 
BUFFALO, N. Y. 

After being on the Market Seven Years 
THE ACME AUTOMATIC ENGINE AND BOILER 

STILL LEADS ! 
Hal to Four Horse Power. Marine and Statlona..,-. 

For either Natural GaM or Petruleum as Fuel. g- Nc) :mX'TB....A. :El.'V".UEl..A.WO:m. 
ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. 

DRILL CHUCKS. ��I�tel��0�Olff)�:h�·I�.r1Pi�lN8· �; �il�� CHUCK�. shQwlnst:' tbe only perfect system ever deVIsed for 
boldlng and drlv-lng drills. 

Fo .. elltn Aa'enctell l Pb. Roux at Cie., 54 Boulevard dn Temple, ParIs, France. :m. Sonnentbal. Jr., Nneu Prom­
<nl8d.e NO'. 5. Berlin. Germany. 8el1S. 80nnenthal & Co .• 85 Queen VIctoria Street. London, JIl. c.. England. tIf'§:III: HARRISON CONVEYOR ! 

:I ....!'!lLn.-Grain, Coal, Sand, Clay, Tan Bark, Cinders, Or�Seeds,&c. 
�.I BOROEN, SELLECK &: CO., !...!::.�� IChicago, ilL 

THE COPYING PAD.-HOW TO MAKE 
ttDd how to 'use; with an engrav1ng. Practiea.l directiQl1II 
bow to prepare the gelatine pad, and alllO the anillne In1r: 
by whlcb the cople!! are madJi bow to :f:p1y tbe written 
���J�: �EN���A.M:Jur::�

co
�ue:l>���: 

438. PrIce W oent!!. For sale at thlll omee and by all 
newsdealers In all parts of tbe conntry. 

BAR NES' WATER EIERY 
TOOL ORINDER 

Bas no pumps, 
. no valves. No . 

piptng required 
to supply it with 
water. Always 
ready for use. 
Simplest J.n COD­

structlon. m o  st 
.... LcleD' In Opel'< 

Bend to� 
. Catalogue and 
PrIces. 

W. F. A JOHN BARNES CO. 
1999 Ruby Street. Rockford. III. 

FOR SA.LE. 

SMOKELESS POWDER AND MAGA-
zine RUies.-By L. G. Du:ll'Grant. An IDt.erestlD.jt paper 
��!�� �������,ri�

o
!':J��rwW!��D�O��;ll����

u
�re�: 

with. Contll.ined In SCIENTlJI'TC AMEHICAN SUPPLE­
MENT. No�. 89� and 893. Price lOcents eacb. To be 
had at this oIDce aDd from all newfldealers. 

New Full Mounted Llghtninu Screw Plate. 
Send f01' C&t:aJoaue. 

rrfflrrf2:1j7i:J;r{�T (���. �':.� !��·r _, :;; -�J'-: 
/5.' ' { L-1. \'< I lJ('L I'"1 � - -

� 
Wiley & Rnasell Mfa'. Co.? Green.fl.eld,MasI:l., U.S.A. 

:&.:&IE:P TliI[:JD �:mA.D ooax.. l.'be 'forah ... BraIded WI"e f!lprlo&" I'lll .. w beoolaudclelWly. bCOD_ dudve io refftab.. mgll""p. H.-1m 
�J�cJj; ladeltluetlble. r..rI&� hrl;�1aiend 

{Pillow with oue end ope" to aho ... oo"etmetiOll.) .a�:��h. ��:�: 
W::t!!·�W �bi �:-J:.�·�1i�lurif:b1�l3£:ep�p •. 

STEVENS PATENT 
WINO FIRM JOINT CALIPERS 

With Wlna' and Set !!!crew. OUTSLDB. No. 56 B. 
PrIce List, by mail. 

�
8tpaid. 

10 " 1.10 16 " 1.76 00 "  2..50 
8 Inch, $1.00 1 14 Inch. $1.50 18 IDCh, h.lO 

12 "  1.25 All hlJthly polished. 
Ideal and Leader Spring Dividers aDd 

��:ra::/���
ce

�?u���� ftu to au. J. Stevena Armll & Tool 
Cu •• P. O. Box 200, . Chicopee !<'allll, MUll 

pr- ESTA BI.ISHEI) UI4.'S. 
The Most Popular Scientific Paper in tho World 

Only 83.00 a Yenr, Includlha' Po.ta.-e. 
Weekly-:J,� NlllnbeTS n yen .... 

This widely eireulated and splendidly Illustrated 
paper Is published weekly. Every number contain a six­
teen � of UIIefnl Information and a large nomber or 
QrlJtlnal engJ"av1U1rs 01 new inventiOns and discoveries. 
representing 1CngIneerinJ;f WQrks, Steam. Maeblnery. 
New Inventions, Novelties In Mechanics, ManUfactlll"6lf" 
Chemistry, Electricity Teletn"apby, Pbotography, Archl� 
t.ecture. AgrIculwre. Horticulture, Natural Htatory. 
etc. Complete Itst of patents eacb week. 

Terms of SlIbllCl'lpllulI.-<>ne copy of the SCIBN­
TUI'I(l AMJmJCAN will be IIImt for mle llem-52 numbers----­
p(nItage prepaid. to any l:Iubscriber in the United State«.. 
Canada. QrMe:z:lco, on rli'celptof t111'ce dolln ... s by tbe 
publlsbers; six months, '1.00; tbree months, fl,oo.. 

CIII bfl.-8pecIaJ rates for several nam6l. and to Post 
Masten. Write for partiCulars. 

The safest way t(l remit ill by Postal Order, Draft, 01' 
Express Money Order. Honey carefnlly placed. Inside: 
Qf envelopes. securely sealed. and correctly addrells9IJ. 
seldom j;l"068 aakay. bnt Is at the sender's rtllk. AddreM 
all letten and make all Qrders. tlratts. etc., payable to 

Itt IJNN & CO., 3'H UI'ondwa,., Ne,,, Yo ... k. 

---0---
'r H E  

�titlltifit �lUtritau �UppltlUtUt 
This Is a separate and distinct pubHcation from 'l'HB 

SCIENTIFIC AMERICAN. but Is uniform therewltb in size. 

I every nomber containIng sixteen large pafl."es full 01 en­
gravi� many of wbleh are taken from fQrelgn papen 
II.lld aooompanied wltb transla.ted descriptions.. 'nUl: 
t!CTII:NTlJ'IC AMERICAN SUPPLEMENT ill publlllhed week­
ly, and Includes a very wide range of contenUi. It pre­
seoUl the most recent papers by eminent writera In all 
the principal de-partmenUi of Science II.lld the UsetnJ 
Art8, embraet.ng Biology. Geology. M.lneralogy. NaturaI 
History. GeoJ[l"8pby. Archreology. ABtronowy Chemta­
try. Electrtclty. Ligbt, Heat. Mecbll.llical Enjllneering. 
Steam and Railway EnIlineerlng, Mining, Sbip Building, 
MarIne Engineering. Pbotoj;l"rapby. Technology, Mann. 
fact� IndUlltries. Sanitary Engtneerlng, Agricnltnre. 
Hortlcnltnre. Domestic EconQmy, Biography, MedIctne • 
etc. A vast amQunt of fresh and valuable tnformation 
obtainable in no otber publicatlQn. 

TIle most unpo-rfuJlt El!QiJlterinll' IVorb. Meobantama, 
and Man1!factures at bome and abroad are illnstrated 
and deecrl.bed in tbe SUPPLEMl!:N'l'. 

PrIce for the SUPPLEMENT for the United States, Ammonia carbonate, Mlcblr.;n Carbon Worb . . . . •  2B.233 ______ �� __ .:.....:.... _____ ..:... __ _ 
Bearu':flo'\sC'O!i:r��tol,=��aPf::re

e
=�acr:: MASON & HAM 

BIlN:.�.,cl:.'l:r.'::'YB;;;;';;Wic.;ii,,",;;..c;,iien;,.;· co;';: ...... LIN 
North 

ADn ...... 
!merital! Phonograpb Co. Canada. and Mexico. fb.OO a year; or one copyoftbe 

.... Y.. . . . . . . . . . . . . . ... . . ... . . ... .... . ... . . . . . . . ..... ...... SCREW STRINGER 
W�gai:

r
ha:�v:aN::,.

t
r
o
Ja�; i:£:, �?t�t:l� Z8,Zl6 On

e 
01 :r�W�!���'Wo�� in the 

Gat!!; ���.tf:w8.iie;·:::::::::::::�::�� fkII Keep. the PianO' In Time. 
Lamps and lanterns. tubular, Steam Gauge and Mlleh More Durable. 

Lantern Company . . . . . . .. .. . . . . .. . . . . . .... . . . . ..... � quality of Tone l'ul'er. 
Cior:g:::, :�ll=���rogl�· eiieMi&i 23;228 a�=� .lUU6trated Oataloglu unt on 

and Internal. C. I. Hood . . . . . . . . . . . . . . . . . . . . . .. ... . 23.2S1 Jlaaou & Bamlill. Organ & Plano 00, 
Re

��at!.: . . ��� .. �.���.�����.��.
I
.� .� 23,229 lli2 TRElIONT ST.. BoSTON, M.A88. 

Remedy for 002601&, "tetter, snnburn. freckles and 
otber blemlshell O'f the oomplexion, 8. A. Rlch� 
mond . . . . . . . . . . . . . . . ........ ...... . . . . . . . . . . . . . .... .. 

R
e
,� �������.�.����������.����: 

Salve, G. P. Benson . . . . . . . .. . . . .. . . . . _ . . . . . . . . . . . .... . 
SklDII, cal� kid, and �t, Burk Brothers . . . .. . . .... . 

VOLNEY W. lIIASON &; CO. 
rRICTION PULLEYS, CLUTCHES, ann ELEVATORS 

PROVIDENCE, B. I. 

WM. aRAYER 

EDISON BmLDING 
New York • 

Jria80ntc Temple Bldg .. 
Chlcalro. 

TANK WORKS, 
(INOOBPOR.A.TD>.) 

Iu!lfaetmn of Irol and !!teel 

STORAGE TANKS. 
0 .... .".. 

Floor, Rookery Bldg. 
CRICA-GO, I1 .. L. 

���
s
o.nr ��:l� o�eurVi�=

n
::�·PiCkie 

Company . . . . MECHANICAL DRAWINO TAUOHT BY IAIL 
Also, MECHANJC'>, Mining, Pr�cting, Arithmetic. dc. To bea1n. students Qnl1 need knQw how to read lind write. DIPLOMAS Awarded. Low Prices. Bend for FREE 
Circula.r to THECoRRE8PONDEHCE SCHOOL OF MECHANICS. SCRANTON, PA. 

A 

SCIENTIFIC AldBltlCAN and one copy of tbe SUPPL:E­
MENT, bot,b mailed for oneyea.r to' Qne addresll for '7.00. 
Sl.nglecopies, Wcent!!. Addre8l!l and I'6lDit by porrlaI order, 
�reM money order. Qr cheek. 

M1JNN &; CO • •  361 IIroadway, New YOl'k. 
---0---

�uildiu� aidititl'u. 
THE BCIJ;NTllrIC AldERICAN ARCHITECTS' ANIl 

BUILDBRS' EDITION 18 issued. montbly. h-6O a yea!'. 
SlIurle copies.. 26 cents. Thirty-two llUlle quarto pages, 
fQrmlng a large and splendid Mailazlne ot Arcbltecture. 
ricb1y adorned. wltb eltf/{mt vlates in ctlll)1'lI. and wltb 
Qtber One engrav-lnJ;(s; illustrating the moat Interestlna" 
example!! of modern architectural coDlltruetiun and 
allied snbjoots. 

A llpectal feature Is the presentation In ea.cb number 
of a variety of tbe late"t and best pl8tl8 for private:real� 
dences., city and country. Including those of very mod.­
erate COIIt 88 well as tbe more expensive. nra..,lnp In 
penpective and in color are given, togetber witH .'Plans, 
Descriptions, Loeations, Eatlm.ated Cost. etc. 

The ele,ranoo and obeapness of this ml¥OliDcent work 
have WDn for It the j,Rra-est Clrclilation of an,. 
.Arcbltectura1 publlcatlon In the world. Sold by all news­
deaJen. f2,.OO a ,.ear. RemIt to 

MUNN & CO., Publisher .. 
361 Hr.lUlwa)", New Y_rIl. 

© 1893 SCIENTIFIC AMERICAN, INC



JULY I, 1893.J 
F<mnded b1I Mathew Cart!1I. 1785. 

H E N R Y  CAREY B A I R D  &. CO. 
ludust.rlal PnbllHhers. BookReliera, and Importel'fl� 

S 1 0  Walnut !lilt., l'bUadelphla. l'a •• U. 8. A. 
rrOur new and Revised Catalo)!:Uitl of Practical and 

Scientific Book�. 88 pages. 8vo, _and our other CaUlolojl:Ue8 
and Clrcuhl.fS. the whole coverln.: every branch Of SCI­
enne applied t.o the Arts. sent free and tree of pos�e 
to any one in any part of the world who will furnish his 
8dQre�s. 

HOW TO KNOW THE WILD FLOWERS 
m�n GWrl� �,f�::� h��W�� ��

ts
If:�� 1ft;:;. 

tn.ted by Ma.rion ,..atterree. Containing descriptions of 
more thlUl � flowers. with 100 i111U!tratlons. 298 pages, 
square 12mo, 'i1g��i.I:b.5O,JtUlN�\t>��r.?-

Publishers of �CIENTIFIC AMERICAN, 361 Broadwny, New York. 

SCIENTIFIC EXPERIMENTS. - DE· 
Bcription of Borne simple and easily performed scientific 
e:J:pertments. FoucaUlt's pendulum., e:J:cbange at water 
and wine, the bird In the cage, tbe Ove-pointed star, the 
�rlt 01 WI�����g!. a&�':f!� S�Sag'E��J.�g l�

h
:� 

CAN SUPPLEMENT, No. �'ii. Price 10 cents. To be 
boo at tbis office and from all newsdealers. 

CARBUTT'S ;;r DRY PLATES 
• �o UCEllULOID" FILMS. 

Especially �&� w��k���O::��li�n �ach1nery and 
T H E  MECHANICAL TRADES. 

Descriptive Price List mailed free. For aaJ.e by all Dealers.. 
Manufactured hv J OH N CARBUTT. 

ItJltone DtJ flatu.d Film Worb, Wa,neJanc. Philadelphia, 
Shingle, Heading and Stave Mill Machinery 

and Veneer Cutting. &m.d for cat. A. 
Handle Macblnery 

for Turning Handles 
tor Brooms, baa. 
etc. Send. tor cat. B. 

Pulp ..... Send for 

The Best Meebanical .An inventor, investigator or eXp'''im<'pOOI' I 
can have is a great machine 
business is (first) to do regular 
(second) to help develop ideas. 
that shop, and have put what we have 
�y in a primer-will send it. 

JcitutiHt �mtdtatt. 
-* THE '1  MUNSON " TYPEWRITER. * 

This machine Is an "evolution," the 9Uf.grOwtb at years of experience and the 
best :r��f �:��� wO�l 18IttErt::;Pke:.:�r,at:t.0n':t� the 

K.ulily operated, with Unfveraal Key Boar:f. INTERCHANGEABLE STEEL TYPE WHEEL, 
Ill$[ �:bJe�.!::IJI��� �{i:::f� ���nf=es.W

e
,� ?���""r to 

* * THE ItHJNSON TYPEWRITER CO., * * 
162 S. La �ane StTae •• Chicnao, 111., U. S. A. 

!!���w�p�\n��!tI���IJJ:l.y! THOMPSON IMPROVED INDICATOR 
Electrical CI�I �ineertng and Chemistry. Extensive Manufactured solely by 
Mllebine Sbops. Laboratories. DrawingsROOm!J", Llbral'Y. A . SI G C Expon", low. Add",,, H. T. EDD,. """t. lDerIGall ealD ange O. 

ELEC�'RO MOTUR. SIMPLE. HOW TO 

:�t�; d��'?era:;g���r;�:it
c
�

t
�
o
� �e��is�\�� 

amateurs to make a motor wnleb mljrbt be driven WIth 
advantage by a CUlTPnt derived frum a battery, and 
wllicn w<'uid bave sutncten� power to operate a foot 
lathe or any machlnp requil'iDJl not over one man power. \\ Itb 11 figures Contained iu �CII':NTIII'JC AMEllH'AN 
SUPPLIGr.U.NT. No. t;41 .  I';ice 10 cents. To be bad at this olilce and from aLi newsdealers. 

SINTZ GAS ENGINE CO. 
GRAND RAPIDS, MICH., u. 

5.000 IN USE. 
Adopted by the U. S. Navy 

on all the government 
cruisers and gUll_ 

boats to be built. 

Also Manufacturers of 

POP SAFETY 
VALVES, 

STEA.M PRESSURE GA.UGE,S, ETC. 

34 Chardon Street, Boston, Mass. 
-=----;;;;-=�-=o:_;;_ 

PATTERN MAKER, 14'C!:,�. ,,;:\�'k�'y. 

1������������ lOVES � 30.000 SOLD. 
No Boiler, 

No Dancer, 
No Encineer. OTTO GAS ENGIIIll WOBXS, PHILADELPHIA. 

RAILWAY a. STEAM F!!ll!!§ SUPPLIES 

Rue's Little Gillot I njector • 
Sorew ..racks, Portable Foraell a. Blowera. 

�hain BELTING of Various Styles, ELEVATORS, CoNVEyoRS'A COA.L MINING and HANDLING MACHINERY. 
The JEFFREY MANUFACTURINC co., COLUMBUS, O. 

IF SMid j01' "SS" Oataklgtre "0." Branches: CHICAGO-NEW YORK. 

15 

PROPOSi\.).S. 
S

E
tb��ve=e���:q�!'ndPa�d ����Ht� 

Colonial Secretary on or before the lbth day of AUj!:ust 
next, fora lease of tbe St. John's First CI888 StmpZl(ln's 
��'th����th��i� �� o:f

t
��::re�n ����:t�:J!:it 

The Dry Dock Is 620 feet in e:J:treme J�ngtb, with a draft of 15 feet of water on the sUI at high tide. It Is 
built of concrete, pitcb tIne and oak, and is in fOOd 
��fi;:�t afib

�J����
y 
re��

ul
fC�g ��g�em'�

e ��:,� 
modation, In a brick: building 100 feet long, 30 feet wide 
and 16 feet heigbt of wa.JI. The Bhop Is prOvided with 
1 vertical drill, I punch and Ilbears. 1 Bet plate rolls, 
electric light plant, and engtne and boHer. with necessary 
Ilbaftlng. In separate briCk building on the same 
side of the dOCk) Is th�umtng installatIon. consIstl� 
�\!i 'ho���Uf

'
Sengl��) C::�ri�I!�hS ��!fii1_ 

fugal (engine, compound, double, vertical). all supplied by a pair of marine boilers. The gate is a floating-Iron 
O&1sson, provided with steam WarptngcaPBtan and steam 
ba11� �r�d ;:��n'�M: :et

;Ig��ce
o
�I��fkt 

=er particular8 may be bad on appUcation to me. R. BOND, ColonioJ Secretary, St. John's, Newfound­
land.-25th May, 1893_. �����_ 

TbenlltJIle to remember when buytng " BICYCLE Ie A·J!i.:t�:""otl*. (;0 .• 
83QtoB50 lI&ved on man,. Jl8'III" and II8C(Ind·band Bicyelea Lists free. Over 2000 in mock. O&!!.b. or tUne. Aa"ente wlQ1t.8d. 

lI'ltted with all improvements for band or tripod work. ,no'Ud"" " . Columbian Desk CetaJocue ,60-
sw1ng_ba.ci: and adjusting front, yet withal pages, �ge 7C. Desks from 

EXCEEDINGLY COMPACT. 
$6.00 to $600.00 . ..... .... 

It is the Ideal camera for Touribts, Bicyclist&, CanoeIsts., and all ... Amerioan Desk & Seating Co. 
others to whom a saving In space is an important consideration. 270·272 Wabash Av.j CHICAGO. U.S.A. 

FuU paTtic«lanr (n QUf' new cataWgue-maiUd ira. 
ROCHESTER OPTICAL CO. 

U you are tnterested tn 
E L EOT R I OITY 

8eIld for our apecl.al Price L1Bt Z. 
BELLS, BAT't'ERI ES, PUSHES, 

WIRE, MOTOUS, 
And B tull line of general 

ELECTRICAL SUPPLIES, STANLEY & PATTERSON, 
Electrical House FU1·nillhln"., l:I2 &M Frankfort St.. N. Y. City. 

Fou'l'teenth Edition 0/ 
I�!!��!I Experimental Science 

l�O Pa"es and 110 Superb Cuts added. 

The unprecedented sale of tbls work BboW'S oonclu_ 
- aively that It III the book of the age for teacber8, stu-

BIT Bores !"'MOOTH, ROVND, OVAL. and SQUA ItE HOI,KS. Murd_lnll Curt> Buxelh I dents.expertmeuter!l.andallotberswhodeslreageneraJ 
letc. Invaluable to Carpenters, CabInet and Pattern Maker!!. Hlgb_ Imowledge of PhysIcs or Natural Pbtlowphy, . 

if!!!! - est Award. Bend' ts,OO for set (iU to 11-8) in neat case or 500. lor In the nflW matter contaIned In the last edttlOn will be 
8lUDple "It. mailed tree wltb IlluStrated Liet. • found the Scientific Use of the Phcnograpb, the curious 

IIRIUGE1'ORT GUN IMPJ .. EMENT CO 316 "roadway Ne .... York optical illusion known e.a tbe Anortb08cope, together 
_________________________ ._. ______ • _______ 

• 
______ • with otber new and InterestIng- Optical IllU

S
iOns, the 

Optical Projection of Opaque Objects. new experiments 

CHAPMAN VALVE MANUFACTURINB COMPANY 
In Projection, Iridescent Glal!.8. some polnb;! In Photo-

I �f!t..it's ��c
���.!l

a
B�sRf��n. i��i�r�FT�! 

er, Electrical Rockel', Electrtc CbimeB, How tG....£?lor 
�e��:

I
:aerte�

t
�1!;c� !�� :r�'�f�n�to '81le� 

tlfic readers. � pages, 782 line cuts. 5ubstantlally and heauttfgliJ" 
bound. Price in cloth.., by mall. 84. Half morocco, 8;\. 

pr"Send trw iUustrafro circu14".. 
MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 
381 BJLO.&.DWAY. NEW YORK. 
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'}lfCi;)verfigemenf9. 

ORDINARY RATES. 

Inside Page, each iUl!lertion, • 1S cents It line 
Back Page, each insertion, _ • 1h.OO a line 

tr For SQme classfJ8 01 Adverti8ement8, Special and 
Hi{1/wr rates lire required. 

The above are cbarges per agate Hne-about eight 
words per line. This notice IIhoWII the width of the line, 
and is set in agate type. Engravings may bead adver. 
tisements at the lIame rate per agate \lne, by measure­
ment, as the Jetter press. Advertlsements must be 
riig��i� t�

t 
a�::���l�g� 9gN:Wi�"g ���k':is;:e�Sday 

OVERMAN WHEEL CO. 
SO.TO... WASHINGTON. IIIt:NVCI'!;. .A" ""ANC:,-. 

A. G. SPALDING " BROS., Special Agents, 
CH'Cl\eo. NEW YO .. K.. .. H'l.ADIU.".UAo 

COLD FORGED PRODUCT. 

Fluted Tire Bolt 
Patented Nov. 11, 1800 ; Oct. 20, 1891. 

� stllfer and stronger than a common bolt. The tluted. 
shank prevents the bolt from turning 

in the rim and tire. 

C O L D  { MACHINE SCREWS 
STOVE BOLT� 
LOCK ('AP �CREWS 

F O R  G E 0 SIDE KNOB SCREWS 
THREADED WIRES 

AMERICAN SCREW COMPANY, 
PROVIDENCE, R. I. 

�od A New inventioD. The 

�oo J. 

"0 how much more doth beauty beauteous seem By that fair ornament which truth doth give," 
The gold, filled, and coin·silver 

cases of the new 
Quick·Winding WATERBURY 

watch seem even more "beaute­
ous" because of its truthful time­
keeping. The owner may be 
twice proud : to show it and to rely 
upon it. There is a truthful ele­

. gance in the exquisite little chate­
laine that captivates the eye. No 
cheap Swiss watch made on the 
foreign labor system can compare 
with this perfected product of 
American machinery and brains. 

All jewelers sell I In many dif­
ferent styles: Ladies' gentle­men'sand boys' watches. There 
could be no more acceptable gift. 
$4 to $15. 

�ATENTS ! 
wt����'umR�fon& o'l{1!D scgl��1�� 

AMERICAN, cont.inue to examine improve­
ments, and to act a� Solicitors of Patent!' 
for Jnventors. 

In this line of business they have bad jorly-}h'e vears' �.rperUllCC, and now have lI1Im"" ie� facilities for the 
preparation of Patent Drawings. Specifications, and the 
,)fusecution of Applicatlons for Patents ill the United 
::;tates, CaEada, and Foreign Countries. J\.lessr�, Munn .\: Co. also attend to the preparation at Caveats, Copy­
ris:hts for Books, Labels, Reissues, AssiJl,'nments, and 
Reports on Infringements of Patents. All business in_ trusted to them Is done with special care and pr(lmpt­
ness. on very reasonable terms. 

A pampblet sent free of charge on application, con_ 
taining full information about Patents and how to pro­
cure tllem...i. directions concerning Labels, Copyrights, 
Oelfigns, ratents, Appeals, Reissues, InfriIl&'ements1 A9aignments. Rejected Cases. Hints on the sale 0 
Patents, etc. 

We also send, f,·u of e;,arry(, a Synopsis ot Forel,II.'D Pa­
tent Law�, shOwing tbe cost and method of �ecurlnJl,' 
Patents in all the principal countries ot the world. 

llI lJNN" & CO., Solicitors of Patents. 
361 Broadway. New York. 

BRANCH OFFICES.-Nos. 622 and 6U F Street, Pa_ 
Cific BUilding, near 7th Street, Wl&8hlugton, D. C. 

'tieutiftt jmtritau. 

.. hlPROVEMENT THE ORDER OJ!' TBB AGE," 

The Smith Premier Typewriter 
Embodies the most ProlITessive Mechanical Principles. � All the Essential Features Greatly Perfected. 

Perfect and pe
�:�li��� �������nd Nearly Silent. 2 

All type cleaned in Ten Seconds without SOilinJl,' the Hands. � 
The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A, ":3,: 

W e  bave 20 branch offices In the prinCipal cities throughout the United States. 

K O D A K S .  
Take one with You 

to the World's Fair. 
� 

Tbey're (he onb practical camera for the purpose. : 
No bulky glass plates-no troublesome hOlders-no ' 
need of bunting up a dark room, With our special i 
COlumbian spools of film, containing m exposures I you can have your Kodak loaded before leavinJl,' 
home Rnd CRn Luell "PU,IlS tile burton" ruJ often as 

I you like, while at the Fair without the necessity 
of reloading. 

Eastman Kodak Co., I { c-:�roi��. } Rochester, N. Y. 

lIooilflo' illdY N (ai'lf "IIII(d Ily,vhJ,Mh'd �,grArm'71. 
II IJm'o/t'au.rdJ/e;'Ildl,lm dnd COIl; dbout oReIJd/ldl/lJUrl!, 

Ad; Jren IRuse /orlhil'lylll'f yrdfS /Jymdny Hldl Knowll mdflU­
/a"""'I'J dna Idl'f,corpordl/()Ill.llmJug/uJllr lilt Unit", Jt<J"�· 

SAMPleS. PRICfS\l!f. fUItNI�HED ON ,l,PPllCATJON' 
.W I •• AI, ... ,.:. � N�W YOH'" JeRSey CITY ' CHICAGO' .M _01!_�_'WR'''' • ..  rfI!J .. ..,.. , lmll/fgeI-PliIA ' COSTON ', ATLANTA 

ELECTRO VAPOR ENGINE. 
GAS OR GASOLINE FOR FUEL. 

NO BOII.ER. 

-lrANUFACTmtED BY-
THOMAS KA N E  & CO., 

CH ICACO, ILL. 
qrSeoo slamp for cata/O/me .. V," 

AGE"15WAN� �.FINETOO�'YSHOP. 
Jt! ",rI!J,�1t (;�.BESLy,:& IIO. 

A,"""""", CHICAGO;I LL.ir:s:J..--

ELECTRICAL * MINING * MACH INERY 
Electric Mine Locomotives, Electric Drills, Electric Coal Cutters, 

Electric Hoists. Electric Pumps, 
WE ARE THE ONLY HOUSE IN TIDS OOUNTRY FURNISHING ELBOTRIOAL MINING lIIAOHINERY 

GENERAL ELECTRIC COMPANY, 
DISTRICT OFFICES, 

« Broad Street ' . . . . . . . . .  . . . . . . . . . . .  New York. I 620 Atlantic Avenue. . .  . . . . . . . . . . . .  Boston, Mass. 
L�3tt\

nd �7fj Adams Street . .  ChicagO, Ill, 500 Arch Street . .  . . .  , . .  . .  . . . . . . .  PblladeJp}lla, Pa.. a d Race Streets . . . . . . . . . . . . . . . . . .  Clncinnati, O. 0 401-4{l7 Sibley Street. . . .  . .  . . . . .  . . . . . .  St. Pam, Minn. Equitable Building., . . . . . . . . . . . . . . .  , . . . . . . .  ,Atlanta, Ga. I 1333 F Street, N. W . . . . . . . . . . . . . . . . . . . .  Washington, D. C. 16 Firet Street . . . .  _ . . . .  . . . . . . . . .  San Francisco. Cal. Masonic 'I'emple , . .  , . . . . .  , . . . . . . .  _ . . . . .  Denver, Colo, 
AU bustnCllfl outfllde the U. S. transacted by Tbomson,.Houston International Electrio Co. « Broad St. New York 

[JULY I ,  18<)3. 
ENGINES BOILERS & MAelJlN" TOOl.S. 

, Complete outfits furnished. Send j&rllt 
ce.'l und 3((l p. cataWgue. W.P. DAVIS, Rochester, • Y. 

Columbia 
Bicycles. 

It may be maintained that there would be 
Five=Sixths 
Less Illness 

in the community if Bicycles were more generally used. 

Keep outin the open air, but do 
not over-exert yourself in ex� 
ercismg. Use a Bicycle be­
cause Mechanicians 

estimate that it requires 

Five=Sixths 
less force for a person to 

propel himself on a Bicy­
cle one mile than would 
be needed to walk the 
same distance. 

Columbia catalogue free at our offices and at our agencies; by 
mail for two two-cent stamps. 

Pope 
Mfg. 
Co. 

Boston. 
Chicago. New York. 
Hartford. 

ASTR O N O M Y 
Poole Bros, Celestial Planisphere and 

Celestial Handbook just published. For destriptive circular address 
POOLE BROS., CHICAGO, ILL-

PATENT JACKET KETTLES 141 
Plain or Porcelain Lined. 

Tested to 100 lb. pressure, Send for Lists. 
BARROWS-SAVERY CO., 

S, Front & Reed Streets, Philadelphia, Pa, 

" to 50 H. P. " 'HE Motor of 19" Century I§ Can be used anv place, to d0 U11 U 
��r'N���� rn1N�nsie� !B�� 
�:�r

e
IS ! }i ge<;le�{r: �afe

o :;:�; 
for all pla-cesand purposes. ('ost 

" ,<" .-. of oj1fl'lItirm avow one cent aJl 
___ limIT to each illd!wte<t horse pow-

er. For circulars. etc" address 
Eoo"o;'" Rmmnm CH.\RTER GAS ENGINE. CO, S!!f1'Llc'rrr. s •• ,..... ' P. O. Box 148. �terlinli:'. Ill. 

For Certain Places and Purposes One Valve Answers 
Better Than Any Other. There is no Valve on the mar_ 

ket better adapted for Tractwn, Hois/inl) � and YrlCht E1tjJ�nes, Steam Shovels, Saw Mills, Pikl Dri1lers, Swam liammtT8, etc" than 
Lunkenheimer's Lever Throttle Valve 

::��r�:d:Jfui1d���hllh�������t blb�U¥j�W�d 
States. Fully warmnted and satisfaction 
guaranteed. For sale by leading dealers 

grade valvfs����w'!e�:tUb�i��?or;?mf�
t
:�O���f G�� IItC •• and mention ,":�.ientifi'· .11,tfrtcatl. Tbe Lunken_ 

helmer V.tlllpany, successor to 'I'HE LQNKENBEIH_ 
ER BRASS MFG. CO., Cincillunli. Ohio, U. !S. A. 

The Amlr!��n �III Tlle�h�nl ��m��ny 
1 25  MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
No. 186,787, granted to Alexander Graham 
Bel1, January 30, 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

" The patent itself is for the mechan­
ical structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in­
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest the 
plate; the sixth, of a sounding box as de­
scribed; the !'eventh, of a speaking or 
hearing tube as described for conveying 
the sounds: and the eighth, of a perma­
nent magnet and plate combined. The 
claim is not for these several thing'S in 
and of themselves, but for an electric tel­
ephone in the construction of which these 
things or any of them are used.)) 

This Company also owns Letters Pa­
tent No. 463, 569, granted to Emile Ber­
liner, November 17, 1891, for a Combined 
Telegraph and Telepbone; and controls 
Letters Patent No. 474,231, granted to 
Thomas A. Edison, May 3, 1892, for a 
Speaking Telegraph, which cover funda­
mental inventioJls and embrace a_forms 
of microphone transmitters and of car­
bon telephones. 

PRINTING INKS. 
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