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THE AUSTIN DAM. 

BY H. H. CHILDERS. 

Long before the scientific mind, with the aid of capital, 
had determined to utilize the vast volume of water that 
is precipitated with such tremendous force at Niagara, 
the citizens of Austin, Texas, had begun the construc
tion of a great dam auross the Colorado River, two and 
a half miles above the city limits. Its purpose was to 
furnish light and water for the city and incidentally a 
considerable sUI'plus power for other uses. The idea 
was not a new one. Examples can be found in many 
places. 

J. '1'. Fanning. of Minneapolis, a well-known hy-

. 
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draulic engineer, who was consulted on the feasibility of 
the plan, said in his report: " On inspection of the new 
dam in progress, in company with the board, I was im
pressed with the magnitude of the engineering work, 
and especially with the exceeding great responsibility 
which the city has cOlllmitted to the Board. I find that 
the dam which you have projected will raise the water 
of the river GO feet above the former low water level, that 
it will have a maximum height to its crest of 70 feet and 
that its crest overfall 
will be about. 1, 125 
feet long, and that 
the dam will flow the 

[,3.00 A YEAR -
WEEKLY. 

water twenty-five or thirty miles up the valley, creat
ing an extensive lake. This dam is being constructed 
of solid masonry and is faced on each side with large 
blocks of excellent granite. Not for its length alone or 
its great area of flowage is the dam remarkable, for in 
France we observe three longer masonry dams-at 
Bouzey, Chazilla and Gros Bais, 1,545, 1,759 and 1,805 
feet long respectively, and in Wales the Vymwy dam, 

(Continued on page 137.) 

AUSTIN WATER WORKS-PUMPS 4000000 GALLONS CAPACITY DAILY. ELECTRIO PLANT FOR POWER AND ELECTRIC LIG11TIBG. 

Height, 60 feet; length, 1,150 feet ; width at base, titi feet; at the top, 18 feet; maximum power, 14,637 horse power. 

GREAT DAM ACROSS THE COLORADO RIVER AT AUSTIN, TEXAS. 
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J titutifit �mttitau. 
THE IMPORTANCE OF INDUSTRIAL AND TRADE 

SCHOOLS. 

There is matter for congratulation in the fact that 
the technical press is taking up the question of industrial 
schools and the training of the apprentice in earnest; 
and there seems to be a consensus of opinion that our 
methods need reforming, and that our present trade 
schools, excellent as they are, are inadequate for our 
needs and should be greatly multiplied. At the same 
time there have appeared articles, of greater or less 
length, deploring the increasing scarcity of the skilled 
mechanic; from which it appears that lllallY of the 
higher industrial trades, or those trades which call for 
the exercise of special intelligence and skill, are unable 
to secure the services of competent workmen. As a 
consequence we are confronted with the curious specta
cle of employers with vacancies which they cannot fill, 
and an army of unemployed clamoring for work which 
they cannot get. Our progress in the appliances of the 
mechanical acts has outstripped our present methods 
of turning out workmen competent to handle those ap
pliances. This growing scarcity of the skilled mechanic 
is undoubtedly due to the decadence of the appren
ticeship system and the illadequacy of our present in
dustrial and trade schools, excellent as they are, to 
meet the growing necessities of the case. 

It is a marked feature of the progress of civilization, 
that while it provide!> for existing needs, it creates 
others. Especially is this true of industrial develop
ment; and there is no country where theRe self-created 
needs have been so quickly seen and provided for as in 
America. An exception, however, is to be made in re
gard to the question under discusRion, for while our in
genuity has called into existence a system of shops, fac
tories, tools and general appliances which are unrivaled 
in the world, we have in our haste or oversight neglected 
to provide for that all-important factor the" human 
element." In our endeavor to provide tools for the 
workmen, we have here been in danger of forgetting to 
provide workmen for the tools. 

There is a lesson to be learned in this matter which we 
shall do well to lay to heart.. The rapid advances 
which the world has made of late years in science and 
art has tended to remove the dividing line between the 
two. The brief definition of our school-boy days, based 
upon the root-meaning of the two terms, which told us 
that science meant the "knowing" and art the" do
ing " of a thing, is only half true in these later days, for 
while the scientist may" know" without being capable 
of "doing," the artist (artisan) cannot always .. do " 
without "knowing." 

The march of modern industrial progress has set a 
discount upon the man who is merely a " handy," " all 
around," workman, and a premium upon the man who, 
to a thorough mastery of his particular craft, has added 
an intelligent grasp of its scientific principles, and who 
can interpret a complicated drawing, or make his own 
sketches with chalk and draughting board. 

There i<; no doubt that the reluctance of the average 
American in the past to bind himself in an apprentice
ship was largely due to his natural intelligence, and 
the rapidity with which he could, to use an expressive 
term, "catch on," by observation and practice, in the 
shops. The farmer's son, for instance, who, under the 
stress of necessity, had learned to repair a plow, replace 
a broken bolt or pin in a reaper, or even forge a link in 
a chain, when he entered the shop was quick to pick 
up such knowledge ·and skill as were necessary to ad
vance him to a. (ull jouraeyman's wage. But though it 
is true that a natural ingenuity and adaptiveness are 
valuable to '1. workman to-day, they do not count for 
nearly as much as they formerly did; and the industri
ous boy of average ability, who goes through the double 
instruction of a trade school and a course of apprentice
ship, will have a greater value when he applies for elll
ment than the boy who, with perhaps a greater natural 
talent, has picked up his knowledge in a knockabout 
experience of half a dozen various shops. 

It is simply the systematic training of the German 
artisan that enables him to secure work, almost at the 
first application, and the past record of the American 
artisan is proof that were he subjected to the same train
ing, he would invariably capture the best positions, 
and be intrusted with the highest skilled work, in his 
own country. 

. We have been favored by Mr. L. R. Klemm, of the 
United States Bureau of Education, with very full de
scription and statistics of the Industrial and Trade 
Schools of Berlin. They are too lengthy for insertion 
in these columns, and will be found in the next issues 
of the SCIENTIFIC AMERICAN SUPPLEMENT. 

MIscellaneou. Notes ........................ ......................... 17181 

It is well known that the Germans have worked out 
the Trade School problem in their usual scientific and 
practical manner ; but our readers will many of them 
be surprised to learn that in the various Trade Schools 
of Berlin there were in 1894-95 336 teachers, 8,992 stu
dents, and that this city alone spent in this good work 
a Rnm of $209,102. 
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• •••• 
AN umbrella covered with a transparent material 

has been invented in England, enabling the holder 
to see where he is going when he holds it before his 
face. 

[AUGUST 8, 1&)6. 
RECENT PATENT AND TRADE MARK DECISIONS. 

.T. & P. Baltz Brewing Company vs. Kaiserbrauerei, 
Beck & Company (U. S. C. C. A., 3d Cir.), 74 Fed., 
222. 

"Kaiser" as a Trade Mark.-The word " Kaiser " 
used in connection with a brand of beer does not indi
cate the class, grade, style or quality of the beer or 
locality of its manufacture, and hence is not descrip
tive, and is a proper trade mark. 

Effect of Foreign Trade Mark Law.-Under the pro
visions of the treaty with Germany, that citizens of 
Germany shall enjoy in the United States the same 
protection as native citizens in trade marks, etc., a citi
z�n of Germany is not prevented from acquiring, by 
prior use as a trade mark in the United States, a trade 
lllark in a particular word, although such word could 
not be used as a trade mark in Germany. N or do 
the provisions in the treaty with Austria, that if a 
trade mark has become public property in the country 
of its own origin, it shall be equally free in the territory 
of the other contracting party have any effect on trade 
marks in the United States. 
Scheuer vs. Muller (U. S. C. C. A., 2d Cir.), 74 Fed., 

225. 
Misleading Statements on Labels.-A statement on a 

label used in connection with the preparation of chiccory 
that the content.s is " Chicorien Kaffee aus del' Fabrik 
von E. B. Muller & Company, in Roulers (Belgian)," is 
misleading and unfair when the only thing done in 
Belgium is to harvest the chiccory root, while the roast
ing, grinding and further manufacturing is done in this 
country. 

Estoppel.-The fact that the firm to which a foreign 
manufacturer consigns his product in this country it
self puts up a similar American preparation with labels 
somewhat similar, although not deceiving, will not de
prive the foreign maker of his right to stop the sale by 
third parties of an American preparation dressed up to 
imitate his own. 

Preliminary Injunction.-In a trade mark case a pre
liminary injunction will be granted when the court is 
satisfied from the affidavits and the exhibits that the 
defendant's labels were devised with the intent to de
ceive pllrchasers into the belief that they were buying 
complainant's goods, and where such label is, in fact, 
well calculated to accomplish that purpose. 
Beadleston & W oerz vs. Cooke Brewing Company (U. 

S. C. C. A., 7th Cir.), 74 Fed., 229. 
Descriptive Word not a Trade Mark.-The word 

" Imperial " designates quality, and is, therefore, not a 
trade mark for beer. 

Adoption of a Trade Mark.-The plaintiffs made for 
several years beer named "Kulmbacher," and after
ward two other kinds of beer, to one of which they gave 
the name ·'Imperial." All packages bore their own 
name, the coat of arms of the State of New York, and 
the name" Empire Brewery " with the special name of 
the beer added. On the bottles of the Imperial beer, 
designed for export, this name was placed on the label 
with the plaintiff's name, and the coat of arms and 

" Empire Brewery " were printed in the corners of the 
label with the words" Trade Mark." It was held that 
the plaintiffs had not adopted the word" Imperial" to 
indicate origin or ownership, and, therefore, were not 
entitled to its use as a trade mark. 
Hostetter Company vs. Bower (U. S. C. C., N. y" Coxe, 

.T.), 74 Fed., 235. 
Hiring Witnesses to Procure Evidence.-In a trade 

mark suit witnesses hired by the manufacturer of a 
"patent " medicine to procure evidence against suppos
ed infringers are not entitled to much weight, and 
where they state that they purchased of defendant 
imitation bitters put up in genuine bottles procured for 
the purpose, it appearing that they relied wholly upon 
the opinion formed by tasting the liquor, it is insuffi
cient to establish infringement where such witnesses 
were opposed by the testimony of defendant and his 
employes and others that the bitters were genuine and 
not an imitation of complainant's. 
National Harrow Company vs. Quick (U. S. C. C. A., 7th 

Cir.), 74 Fed., 236. 
Spring Tooth Harrow Patent.-The Reed patent, No. 

201,946, for improvements in spring tooth harrows, ha:s 
been declared void for want of novelty. 

Anticipation of a Patent.-To constitute an anticipa
tion of an invention it is enough that a like structure 
had been in well established use whether all features of 
it originated by design or by accident. 
Dodge Manufacturing Company vs. Atkins (U. S. C. C. 

A., 7th Cir.), 74 Fed., 241. 
Lin).itation of Split Pulley Patent.-The Sanborn 

patent, No, 275, 947, for a split pulley, is limited as to the 
first claim by the language of the patent and the prior 
state of the art to a solid wooden pulley divided into 
two sections in a serpentine or irregular course so that 
the parts will interlock when adjusted together on the 
shaft. 
Thomasson vs. Bumpass (U. S. C. C. A., Va., Hughes, 

.T.), 74 Fed., 243. 
Patent for Chicken Coops.-The Thomasson patent. 

No. 444,561, for chicken coops for shipping purposes, 
shows no patentable novelty except in the form of the 
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woven slatted mat forming the bottom of the coop, and, 
iherefore, is not infringed by a coop with a different 
kind of bottom. 

Milton vs. Kingsley (Court of Appeals, D. C.), 75 O. G., 
2193. 

Assignment of Future Inventions.-An inventor 
agreed to assign a three-fifths interest in his present and 
future inventions relating to a particular subject, and 
the assignee thereof agreed to furnish funds necessary 
for patenting such inventions and exploiting them, the 
two becoming partners in such business. Afterward 
they each claimed to have made a certain invention 
relating to the subject matter which was reduced to 
practice by them jointly. In an interference arising 
afterward between them, the only question is, which 
procured from the other the idea of the invention. In 
such a case it would be wrong to permit the assignee to 
procure patents in his own name only on improvements 
that grow out of the development of the business. It 
is against the theory of law of partnership that one 
partner should, without the consent of the other, carry 
on, for his own exclusive use, any business within the 
scope of the partnership business. 

Inventions by Partners.-Where inventions are made 
by partners, and one has applied for a patent, it might 
be proper, in case of a quarrel, to have the patent issue, 
and then by process in equity compel an immediate as
signment to the proper parties. 

Croskey vs. Atterbury (Court of Appeals, D. C.), 76 O. 
G., 162. 

Reduction of a Process to Practice.-The actual reduc
tion to practice of a process consists in the active per
formance of the process. Making a device by which the 
process may be carried out is not a performance of the 
process, and is, therefore, not a reduction to practice. 

Constructive Reduction to Practice.-The filing of a 
complete allowable application for a patent for an in
vention is a constructive reduction to practice, and is as 
effectual in contests of priority as actual reduction to 
practice, and filing is reduction to practice, although 
supsequent amendments are necessary to make it al
lowable. 

Diligence in Reducing to Practice.-There is no gen
eral rule for what constitutes "due diligence." It is 
reasonable diligence, and that must be determined by 
all the facts in each case. However, inactivity for 
eighteen months in the absence of cOntrolling adverse 
conditions is not reasonable diligence in the case of an 
invention which would not require more than a month 
for actual development. 

International Pavement Company VB. Richardson 
m. S. C. C., Acheson, J., Pa.), 76 O. G., 166. 

Transfer of a Licensed Plant. -The transfer of " plan t 
and goodwill, including the contract of license," is a 
contract for macnines forming a part of the plant, which 
machines are transferred subject to the restrictions of 
the license, and therefore such machines cannot be used 
or sold except in accordance with the terms of the 
license. 

Notice of Defect in Title.-Where machines are 
bought by a contract which refers to a license, the pur
chaser is held to have notice of the limitations set out 
in the license, whether he had actual knowledge thereof 
or not. Hence, when machines are brought under a 
license that prohibits the disposal of the maChines ex
cept to other licensees and permits a purchaser to use 
the machine on certain conditions, he is bound by the 
terms of the license. 

• 1., • 
Boston'. New lInlon IiItatloll. 

The Boston and Albany, the Boston and Providence, 
the Old Colony and the New England Railroads are 
now about to follow the lead of the northern lines, and 
take advantage of the a.ct passed by the last legislature 
to build a new union passenger station on the south 
side of Bostoll. The new station will front Oil the ex
tensioll of Summer Street, Federal Street, the main 
line of communication between Bosoon and South Bos
ton being closed. Uptown stations on the various roads 
will be provided for the convenience of those who 
visit the museum, library, or the Back Bay residential 
section. The freight business of the Boston and Albany 
will be kElpt upon the site of the present passenger sta
tion and of the Old Colony station. The freight busi
ness of the New England, of the Boston and Provi
dence, and of the consolidated (Old Colony division), 
will all be transferred to the land of the New England 
road, on the east side of Fort Point Channel. The new 
station will bring visitors nearer to the retail and busi
ness district than before, and will tend, when taken in 
conjunction with the north union station, to make the 
business part of the city more stable. 

The preliminary plans for the station are as follows : 
The fac;ade on SUmIner Street will be four stories in 
height for a portion of the width, and there will be a 
tower 120 feet high. The general waiting room will be 
300 feet long, 76 feet wide, and 30 feet high. The train 
shed will be 825 feet long, 610 feet wide, and will con
tain 33 tracks. The station and terminal will cO.rer 
about 23 acres. The estimated cost of the undertaking 
is about t6.000,OOO. 

The Saccessful Essays of tbe Late Prize 
COlDpetltloll. 

The publicatiou of the winning essay in the late 
prize competition has brought to this office a large 
number of requests from our contemporaries for per
mission to republish the essay-requests with which we 
gladly comply. Those who have not as yet read the 
second essay, by Mr. Edmund Becker, published in the 
last issue of the SCIENTIFIC AMERICAN SUPPLEMENT, 
should hasten to do so. The writer has an acquaintance 
with the subject of invention, which is at once broad 
and detailed; and, while he has condensed the essential 
facts into a small compass, he has done so in such 
original fashion as to make the article exceedingly good 
reading. 

The third essay, which is published in the current 
number of the SUPPLEMENT, was written by a gentle
man whose name and versatile pen have been long 
familiar to the readers of the SCIENTIFIC AMERICAN

Mr. George M. Hopkins. For a period of twenty years 
Mr. Hopkins has been an important contributor to 
our columus; and his elaborate work, Experimental 
Science, is one of the best known works of its kind in 
existence to-day. The essay is just what we should ex
pect from the author: pointed, comprehensive, well 
balanced. and characterized by that directness lind 
lucidity of style with which our readers are so well 
familiar. 

. . .  ' . 
Nas.an'" Phosphore.cent Lake. 

Having in remembrance old Sampson Stamp, of Key 
West, the discoverer of the sea gardens at Nassau, we 
took a pilot and sailboat the following morning and 
sailed some four miles up the channel. There we em
barked in a rowboat with a glass bottom, made by in
serting therein plates of thick glass, through which the 
bottom of the sea spread out before us like dry land. 
A strange feeling crept over me and in imagination I 
fancied myself with, Jules Verne on the voyage of 
Twenty Thousand Leagues Under the Sea. We could 
see all the little fishes, minnows one inch long and 
larger kinds one foot, two feet and three feet in length, 
some white and black and blue, besides many angel 
fish, all yellow like a canary, with bright blue fins and 
tail, swam by beneath us. As the ripe wheat fields in 
summer sway to the breeze, so there in the submarine 
currents waved great bunches of fan leaf coral, purple, 
yellow and white. The water was clear as air, and, 
pointing to some especially beautiful specimens of rock 
and fans, our little darky dived over, and. like the 
fish, we could see him swimming down until at last, 
clutching the growth with two hands and feet firmly 
braced against the coral, he gave a tug and away he 
came to the top, fan in hand. Indeed, God hath 
wrought marvelous things in this world of His, but 
nothing of greater bewitching fancy than the sea 
gardens of Nassau. 

When night came and before the moon was up a 
drive of two miles back on New Providence Island 
brought us to a most interesting work of nature. A 
lake some 1,000 feet long and 300 feet wide lay quiet 
and black as any other sheet of water at night might 
do. But once in a rowboat and shoved off from 
shore what a mighty change was wrought! Two small 
out-swimmers, the hue of the surrounding darkness, ac
companied our boat of fire, for such it seemed. Like 
two human torches our darkies swam by our side as in 
a cloud of phosphorescent fire. At the slightest dis
turbance the whole surrounding water lit up like 
molten silver. Each boy's toes and fingers were as 
though the sun shone on them. and fish darted through 
the quiet water like skyrockets, leaving a glittering 
trail behind. The light was so vivid I could see the 
time by my watch, and when a wave was sent upward 
with the oar the falling drops were like blue tinted 
pearls. The movements of our boat made enough light 
to plainly show the bottom, for the water is from the 
ocean and as clear as all that which nature makes to 
flow about those lovely Bahamas. Enticed by the 
water's warmth and the hot night my friend and I went 
in swimming, but only for a few minutes. From this 
swim comes a story hard to believe, but as true as 
Gospel. That night, as was my custom before turning 
in, I went to the bathroom, which I could easily darken, 
to change some photo plates in my holders. When 
about to pull the slides I noticed the phosphorescence, 
which I had brought from the lake, shining from my 
bare feet and giving so much white light I had to cover 
them with a towel before I dared expose the plates to 
what a moment before had been intense darkness.
Forest and Stream. 

• f ••• 
& Blu: Shipyard Fire. 

The famous shipyard of Harland & Wolff, on Queen's 
Island, near Belfast, Ireland, was visited by fire on 
July 27. The fire began in the engine fitting depart
ment, and as a high wind was blowing, the flames 
spread rapidly. An immense quantity of valuable 
machinery belonging to vessels in course of construc
tion at the yards was ruin�d, as were also the tools and 
machinery in the various shops. A conservative esti
mate of the loss is $1,250,000. The yards occupy an 

a.rea of eighty acres. 

I3S 
elye)e Note •. 

Cycling was strictly prohibited during the recent 
coronation fetes at Moscow. 

In attempting to tighten up a worn nut, put a little 
resin on the jaws of the wrench; this will enable it to get 
a better hold. 

Prof. Virchow was recently thrown down by a bicycle 
on one of the Berlin streets; fortunately he was not 
much injured. 

It is now a misdemeanor in New York State to throw 
upon a public road tacks, glass or any sharp substance 
likely to injure the tires of bicycles. 

The soldiers of the United States Army can thank 
General Miles for the arrangements he has made by 
which they can obtain wheels at low prices on easy 
terms of payment. 

The French bicycle manufactur�s propose to test 
each wheel and mark upon it the weight of the rider 
which it will bear without injury. This is an excellent 
suggestiQn, and could be adopted with profit in the 
United States. 

The city of Copenhagen, where the world's champion
ships are to be held in August, has probably the largest 
proportion of cyclists to the population of any large 
city in the world. In a total population of 450,000 there -
are 30,000 riders. 

The whale back steamer Christopher Columbus, now 
running from Chicago to Milwaukee, has been provided 
with a bicycle track (eight laps to the mile) on the low
er deck. This track is so arranged that it does not inter
fere with the other passengers. 

The lot of the small number of Roumanian cyclists is 
a hard one, for not only must they have their names 
and addresses fastened on their machines, but they 
must also have it on their lamps, and cyclists in the 
streets of Bucharest must ride in single file. 

One bicycle has been supplied to every police station 
in the suburbs of Paris for the use of the force. If the 
training of policemen proves successful, more machines 
will be supplied. Meanwhile, every policeman who 
uses his own bicycle while on duty will receive fifty 
francs. 

The sextuplette team ci. Syracuse has been practicing 
for some time with their large machine. It is said that 
they recently beat the Empire State Express of the New 
York Central Railroad. It does not appear that the train 
was under full headway, however. The machine ran in 
a specially prepared track four feet wide, and is said to 
have finished four lengths ahead of the engine No. 
999. 

To clean a muddy bicycle proceed as follows: Let 
the mud dry, then take a cloth with a little oil on it, 
pass it around each tube of the frame, and holding the 
ends, one in each hand, pull them alternately, drag
ging the cloth backward and forward. By this means, 
and with the aid of a spoke brush for some of the parts, 
the mud is quickly rubbed off and the enamel left un
scratched. 

A newspaper in the City of Mexico keeps the follow
ing standing matter at the head of its cycling column : 
.. Pedestrians should not stop short or run ahead when 
crossing the path of a wheelman, but should pursue 
their course unmindful of him, as the cyclist has all the 
advantage in dodging front or rear. All accidents are 
caused by the indicision of pedestrians. This rule 
should become universally known." 

The ball bearings ordinarily used on bicycles should 
be so adjusted that no side" play " is perceptible, but 
not tight enough to "bind." This is in reply to a num
ber of readers who have asked whether the bearing 
should not be loose enough to allow the shaft to move 
sligl,1tly sidewise. In the language of a prominent bi
cycle manufacturer, "bearings should be absolutely 
tight and yet perfectly loose." Although seemingly 
paradoxical, there is a point, and not a very narrow 
one either, where the bearing may run perfectly free, 
and yet be tight enough so that no .. lost motion " is 
apparent. 

In repairing a single tube tire, 'it is well to exercise a 
little care in estimating the size of the plug patch. The 
tire is often condemned when the plug does not hold, 
while, in :reality, the fault lies in the inefficient material 
used. A plug with a blunt edge patch should in all 
cases be of as aruple area as the aperture in the tire 
will permit of inserting. A common mistake is the 
application of a thick plug with no patch base, which 
common sense should tell the user will not answer the 
purpose. A single tube tire can be repaired both easily 
and permanently, provided proper care is used in the 
selection of the material. 

A bicycle chain should not be tight, says the L .. A. W. 
Bulletin. No chain and wheels can be made which 
will run well unless there is a little" slack" to the 
chain. In fact, there is no danger of the chain being 
too loose so long as it cannot possibly get off the 
teeth of the sprocket wheels. If you have any doubt 
as to whether a chain is loose enough, roll the ma
chine forward a few steps, and while it is still mov
ing forward, slightly take hold of the lower part of the 
chain, and unless it has the feeling of being perfectly 
loose, the adjustment is too tight. A chain should be 
kept well oiled in its bearings. But very little oil, how
ever, should be allowed to remain on the outside. 
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AUTOMATIC LOCOMOTIVE SIGNALING. 

Appliances for automatically ringing the 
�
bell and 

sounding the whistle of a locoml)tive, as the train ap
proaches a crossing or other point where it is desired to 
give warning, are shown in the accompanying illustra
tion, and form the subject of a patent issued to Horace 
M. Baker, of Carthage, Mo. On the under side of the 
locomotive is a downwardly-extending bracket carrying 
a rigidly secured short transverse shaft, on the right 
hand end of which is fulcrumed a lever with a wheel 
on its rear end, while the forward end of the lever is 

BAKER'S LOCOMOTIVE SIGNALING DEVICE. 

tion weighs 44,000 pounds and has the following dimen
sions: 

Diameter of driving wheels •••• . • . . . • •• • . • • •••• . .  33 inches. 
Wheel base (total) ........ ... . ...... .. . . ...... . . . . . 6 feet. 
Width . .... . ....... ........................... 6 feet 2 inches. 
Length (total).... . .............................. 18 feet. 
Height (total) ........ . . .. . .. . . . .. ... . . . ..... : ..... 5 feet 6 inches. 

The wheels are of cast iron, spoke type, keyed to 
axles, which are composed of best hammered iron and 
provided with journals 5� inches diameter and 6%. 
inches long. The brakes can be operated from both 
ends and are of sufficient power to slip drivers; sand 
boxes are also provided. 

The electrical equipment consists of two 100 horse 
power Westinghouse motors, one controller, one rheo
stat, two trolleys, two electric headlights, Wurts light
ning arrester, switches, etc. The two motors, which are 
mounted near the center of the locomotive, are of the 
consequent pole type, similar in construction to those 
used by the Pennsylvania Railroad on their Mount 
Holly, N. J., branch. They are series wound and may 
be operated either in series or parallel. The series 
arrangement is used for slow speeds and the parallel for 
higher speeds. 

connections of the motors from series to parallel and 

the carriage when it is moved into the machine. Above 
the carriage is a presser-plate and carrier for a sus
pended cam ring, tfie presser-plate having outwardly 
extended a�IllS having loose connection with the stand
ards of this machine, permitting the plate to move ver
tically. Above the presser-plate and also movable 
vertically on the standards, is a screw-plate through 
which extends the operating screw, the upper ends of 

HAUENSTEIN'S BARREL-FORMING MACHINE. 

The motors are connected to driving axles by double 
reduction gears. The controller shown near the front 
of the locomotive in the illustration is of the commu
tator type and can be operated from either end by 
means of a suitable shaft and gear. The change of 
direction of travel is accomplished by changing direc
tion of rotation of the controller handle, no reversing 
switch being used; The rheostat is mounted on the 
rear, as shown, and consists of coiled iron strips mount
ed in a suitable casing. One electric headlight is placed I at each end and two lamps are placed on each side of 
the locomotive. A switch is provided for· changing the I connected by a cord passing over pulleys to the lever of another switch cuts off all current excepting to the the standards being connected by a spider frame, 

the steam whistle. Pivotally mounted on the left hand lighting circuit, which is provided with a separate I through which, and through the top of the steaming 
end of the shaft is a sleeve in which slides a rod whose switch. The wires connecting the motors, controller box, the screw shank extends. The cam ring is pro
rear end is pivotally connected with the same wheel, and rheostat are inclosed in an iron pipe. thus provid- vided with a series of openings, in which cam levers are 
while its forward end is connected by a cord passing over I ing complete protection. pivoted, the cam ends extending within the ring to 
pulleys to a lever on the support of the locomotive bell. The average speed of the locomotive with the motors operate on the barrel staves, and the lever arms having 
The lever actuates a supplemental clapper arm to in parallel is 6 to 8 miles per hour. As the generating outer link connections with the screw plate. The cams 
sound the bell, a spring holding the clapper arm nor- capacity is limited, only 25 cars are at present in use. are arranged quite close together, to present a practi
mally away from the bell. Arranged along the track Mather generators wound for 500 volts furnish the power. cally continuous contractible bearing ring. In forming 
is a third rail, which may be a continuous rail or a They are actuated by a McEwen automatic engine, and a barrel, the carriage being outside of the steam box, 
series of broken rails, these rails having beveled ends, the generators also supply a smaller locomotive and the staves are assembled on it and loosely held together 
and being so placed that, in the passage of the loco- electric coal cutters. One trolley arm is provided for by the upper hoops, a bottom hoop lying in the bottom 
motive, the wheel supported from the bracket will ride each direction in which the locomotive is run. The of the carriage, and the lower ends of the staves ex
upon the third rail, the depression of the lever causing connecting rods are an interesting feature and doubtless tending in a larger circle on the incline above. The 
the whistle to be sounded, and the rotation of the wheel add to the· tractive effect. The results obtained are carriage is now moved into the machine within the 
sliding the rod in the sleeve and swinging the other highly satisfactory and this installation adds one more steam box, and after sufficient steaming the cams are 
lever to ring the bell. The third rails are placed along to the already long list of successful applications of lowered and the screw operated to rock them against 
the track near crossings, and at other places where it is electricity to mining work. the staves, whereby the lower ends of the staves are 
desired to give warning, a continuous rail causing a • I. I • bent to come within the inner diameter of the carriage 
continuous blast of the whistle and a series of broken AN IMPROVED BARREL·FORMING MACHINE. and hoop, as shown in the illustration, the operation of 
rails producing intermittent blasts. A machine designed to facilitate the forming or com- the screw also bringing the presser-plate against the 

• • I • pleting of barrels, casks, etc., is shown in the accom- upper end of the barrel and forcing it downward. 
A NEW ELECTRIC MINING LOCOMOTIVE. panying illustration, and has been patented by John When.�,h.is is finished the cams will be in a position to 

We present an engraving of a new type of mining Hauenstein, of New VIm., Minn. The working parts of leave the staves, and the parts being moved upward, 
1 0 c o m  0 t i v e the c a l' l' i a g e  
made by the with the barrel 
Baldwin Loco- may be drawn 
motive Works out of the ma-
and the West- chine. 
inghouse Elec
tric Manufac
tul'ing Compa
ny, by virtue 
of the arra.nge· 
ment w h i ch 
these two com
panies have en
tered into. The 
locomotive was 
built for the 
Crozer C o a l  
and Coke COIll
pany, at Elk
horn, W. Va., 
in the Poco
h 0 n t a s coal
field. By refer
ence to the il
Iu s t l' a t ion it 
will be s e e n  
that the loco
motive is very 
h e a v y  a n d  
p owe r f u l, as 
the gr ane is 
co n s  i derable 
and the loads 
are large. The 
specifications called for.8. six-wheel electric locomo
tive capable of drawing 40 loaded cars up a 2 per 
cent grade at a rate of 6 miles per hour, developing a 
draw bar pull of 10,000 pounds. The track gage is 44 
inches and the rails weigh 40 pounds per yard. The 
locomotive will pass through an opening 6 feet 11 inches 
high above the rails, 10 feet wide at bottom and 8 feet 
wide at top. 

The locomotive shown in the aecompanying illustra-

A NEW TYPE OF MINING LOCOMOTIVE. 

To get rid of 
the o d o r  of 
iodoform Herr 
Ap o t h e k e r  
K 0 n t eschwel
leI', Roumania, 
advises (in the 
Pharm. Cen
tralh.) the use 
of an alcoholic 
hexamethylen -
tetramin solu
t i o n ,  w i t h  
w h i c h  h e  
claims it is ne
cessary merely 
to moisten the 
hands or the 
article affected. 
A "grundliche 
Enternung des 
Jastigen Iodo
formgeruches " 
is the result
which means 
that the odor 
disappears i n  
the presence of 

the machine are intended to be placed in a steaming I that of the solution named. What an odor of its 
box, in one side of which is a suitable door-closed open- own it must have! though the name is enough to scare 
ing, outside of which extends a portion of the bed or almost anything away. 
platform. The carriage and hoop holder comprise two 
semicircular sections hinged �gether, the upper sur
face of the ring-shaped carriage being inclined down
ward and inward, and the under surface of the carriage 
has T-shaped legs adapted to engage a guideway or slot 
in the bed or platform, to properly guide and center 

•. et., 
AN ELECTRIC COMBINATION. -A combine of the 

largest incandescent manufacturers in the United 
States has beeB. formed. This will virtually put an 

end to the war of prices which has practically done 
away with all the profits in this line of business. 
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THE AUSTIN DAII. 
(Continued from first page.) 

1,350 feet long, the latter being for the storage reservoir 
of the Liverpool water supply . Not in the height alone, 
for in France there are three dams, in Spain two, in 
Belgium one,  and in California one masonry dam ex
ceeding 150 feet in height. 'l'here are fourteen other 
notable masonry dams having 
heights exceeding 100 feet. But 
none of these dams are upon great 
rivers, and very few of them have 
the water passing over their crests. " 

There is one example of greater 
water power, but o btained under 
different conditions. '1'he following 
is a list of the other great water 
powers of the United States : 

Minneapolis . . . . . . • • 25,000 horse power. 
Holyoke . . . . . . . . . . .  12,000 " " 
Manchester. . . . . . . . •  12,000 . .  
Lowell •• . . . . . . • .  11,000 
Cohoes. . . . . • . . . . . . .. 6,500 " 
Watertown . . . . . . . . . . 4,675 
Oswego . . . . . . . . . . . . . 2,500 

The maximulll force of the Austin 
dam is 14, 639 horse power, or 224 
mill power, according t,o another 
unit of measurement. The meas
m'elllent of the Austin dam, 1, 150 
feet in length, 60 feet high above 
lo w water line, 66 feet in width at 
base, and 18 f eet in width at the top. 

As early as January 4, 1839, when 
Austin was mentioned in an act of 
Congress as the probable seat of 
government for the RepUblic of 
Texas, attention was called to the 
possibilities of a la rge supply of 
wate r power from the Colorado 
River. In 1871 and 1873, the ques
tion of erecting a dam across the 
Colorado River at 'Austin was seri
ousl y discussed awl the plans par
tially matured. 

The actual construction of this 
dam bega n in 1890, after the city of 
Austi n had voted a municipal tax 
that was expected to realize a sum 

Jtitufific �tutricau. 
wheels, pumps, sluice pipes, water pipes, electric tow
ers, etc. 

The turbine wheels in use are of the " Victor " pattern 
except o ne, the •• American, " that is used to operate the 
3,000,000 gallon Goulds pumps , made in Chicago. 
Another pump of a capacity of 4,000, 000 gallons daily is 
also in use. This part of the machinery was furnished 

GOULDS TRIPLEX WATERWORKS PUMP. 

137 
of the city are 189, and are suspended from 31 iron towers 
150 feet high.  Under the contract the light emanating 
from one of the towers with six arc lights was to be 
sufficiently bright to see the time of night by an ordi
nary watch, within a radius of 3,000 feet. The arc light 
machines are of the " Wood " make, three in number, 
with a total capacity of 240-2, 000 C. P. lights. The 

{lower for industrial purposes is pro
duced on a three-phase (Wood) 250 
H. P. generator. 

The four governors regulating the 
speed of the watelwheels, wh ich 
f urnish the c urrent of electricity for 
the street car service, were furn
ished by the Replogle Governor 
W'orks of Akron, Ohio. 

The cast-iron water pipes and 
special castings cost the city $107, -
582. 15, an d for laying the same $31,-
205. 07. 

When the subject of owning and 
operating its own water and light 
plant was first suggested to the 
people of Austin (which has about 
25,000 i nhabitants), they were con
fronted by strong opposition from 
the private corporation that was 
then f urnishin g li ght and water to 
the city . This corporation claimed 
to have vested rights and an un
expired contract. After a pro
tracted litiga tion, annoying and ex
pensive to both, a compromise was 
effected that has put an end to fur
ther contention. 

The argument that decided the 
city of Austin to adopt the publie 
p lan of waterin g  and lighting th e 
city was the g reat reduction in cost 
to individual consumers and the 
advantage to be derived from a. 
large surplus power for future com
merc ial use, and for this use it can 
lease at least 12,000 horse power. 

equal to $1,400,000. On the 24th of 
June, 1895, the city voted for an 

Two in use. Combined capacity, 3,000,000 gallons daily. 

A disposition upOn the part of 
municipalities to run a nd operate 
large plants has shown itself in 
many countries, particularly in 
Switzerland and in parts of Scot-

additional issue of bonds to the 
amount of $200,000 to complete the work already be
gun, and which was then i ncomplete as to reservoir, 
settling basin and water pipe. The dam proper was 
completed May 2, 1893. In 1895 every part of the struc
ture was finished except the reservoir a nd additional 
piping. The contract has already been let for the 
construction of the former. 

The Colora do R iver at Austin drains, approximately, 
an area of 40, 000 square miles, a nd at the highest floods 
furnishes, a flow of 200, 000 cubic feet per second a nd a 
mean flow of 1,000 feet per second. The river in this 
section flows between high hills without alluvial 
valleys and between bowlders and deposits of linIe 
rock, supplied largely by springs 
in dry seasons . 

The artificial lake that the erec· 
tion of the dam has created ex
ten ds up the Colorado R iver 30 
miles, has a water surface of 8 
square miles and a total volume of 
2,800,000, 000 cub ic feet of water. 
The widest point on the lake does 
not exceed a quarter of a mile and 
t he maximum depth is 60 f eet. It is  
ca lled Lake McDonald, i n  honor of 
John McDonald, who was Mayor of 
Austin d uring the perio d of the con
struction of the dam. 

Mr. E llison Saundet·s was presi
dent of the Board of Trade of A1lS
tin immediately prior to t.he inaugu
ration of the. movelDent that con
templated this great engineering 
feat, a nd it was largely through his 
untiring effort, assisted by a fe w 
other public spirited citizens, that 
the enterprise assumed a substanj;ial 
shape. 

The material used in the body of 
the dam is the best quality of red 
granite, obtained in Burnet County, 
Texas, 60 miles distant, the same 
out of which the Capitol is built, 
limestone, found in the immediate 
vicinity in inexhaustible q uantities, 
a nd hydraulic cement . The original 
contract for masonry, material, etc ., 
was $61 1, 313. 39. 

under contract by the Stillwell-Bierce & Smith-Vaile 
Company, of Dayton , Ohio, amounting to "$47, 954.00. 

The electrical distribution system was furnished by 
the Fort Wayne (Ind . )  Electric Corporation at a cost of 
$115, 678. 29, which included towers, poling, wiring, etc., 
and did not include dynamos f urnished by them at a 
cost of $7, 700. 55. 

The power for street car service is developed by two 
125 H. P. Multipolar Generators, Thomson-Houston 
type, manufactured by the General Electric Company, 
of Schenectady, N. Y. 

The incandescent lighting is from Wood alternators ; 
the totaI number of 16 C. P . lights is 15, 000. The arc lights 

land, and the city of Austin claims 
to have already realized the wisdom of its departure 
from the old plan. Anterior to the constructio n  of the 
Austin dam a private corporation, operated by aliens, 
furnished the water supply with the Holly system, 
and it had not only proven itself inadequate to supply 
the demands of the growing city, but the l<ervice was 
inferior, on account, in part, of the absence of a reser
voir and other essentials of more modern use. 

The city of Austin has not received benefits alone 
from the larger a nd cheaper supply of water, better 
a nd cheaper lights, and additional power for commer
cial use, by the construction of the dam, but it has at 
its door one of the most beautiful inland lakes i n  the 

world, the del ight of the angler and 
those fond of aquatic diversion. 

Steamers ply in these waters, and 
during the summer seasons give life 
and activity to the landscape and 
exhilarating amusement to the pleas
ure seekers by making delightful 
cruises up and down the lake for 
twenty miles. 

Two of the most celebrated inter
national regattas of the last decade 
have been held on these waters, 
and the cracks of the two hemi
spheres were there for the prizes 
that the management offered for 
the encouragement of the sport. 

John F. Pope, a local engineer, 
after a careful examination. report
ed favorably upon the practicability 
of the dam, but Joseph P. Frizille, 
of Boston, was the first civil engi
neer whose able report gave the first 
substantial impetus to the move
ment.  lIe was made chief engineer 
of construction, and after his retire
ment, some months later, a number 
of engineers successively occupied 
the same position, and a strange fa
tality beemed to attach to the office. 
Gorham P . Low, of Gloucester. 
Mass. , one of the engineers, was 

stricken With paralysis , and died 
January 8;< 1894. Joseph Kepferle, 

another, died suddenly December 
7, 1894. G. W. Sublette, of Minne

apolis, was the last in charge, and 
remained at his post u ntIl the ser
vices of an engineer were no longer 
required. 

The power house was eredted at a 
cost of $45, 917. 98. The remaining 
expenditure, that in the aggregate 
reached the sum of $1, 600,000, was 
or machinery, penstocks, turbine REPLOGLE'S ROTARY WATElt WHEEL GOVERNOR. A company, with a capital stock 
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of $100,000, has been organized, and are now taking the 
initiative in the erection of a cotton mill at the dam, 
COMPARATIVE STATEMENT OF COST PER LIGHT IN 

CITIES HAVING PUBLIC AND PRIVATE PLANTS. 

PUBLIC PLANTS. 

Cities. 

Ashtabula . . • . • • • . . . . • • • • . . • . . • • • • . • ••••• 

Little Rock. . . . . . . . . .  . . . . . . . . . . . . . . • . • • 

Elgin . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • •  

West 'froy . . . • . . . . . . . • . . . . ' "  . . • . • . . .  

Marquette . . . . . . . . . . • . • . . • .  

Frederick . . . . . . . . . . . • . . . . . . . . . . . • • • • • . .  

Aurora . . . . . . . . . . .  0 • • • • • • • • •  _ • • •• • • • • • • 

Madison . . . . . . . . . . . . . . . . . . . . . . . . . .  . Alexandria . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Lewiston . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  

����rJ�g��� : : : :  : : : : : : : : :  : : : : : : :  : : : :  : : : :  
Hannibal . . . . . . . . . . • . . . . •• • . . . • .• . . . . . 

Buy City . . . . . . . • . . . . • • • • • . . • . • • . • • • • • • •  

Jamestown . . . . . . . . . . . •• • • . . • ••• • ••• • 

Population. 

8,000 
25,000 
22,000 
13,000 

9,000 
8,000 

20,000 
9,000 14,000 

22,000 
20,000 
17.000 
13,000 
28,000 
18,000 

PRIVATE PLA.NTS. 

Cities. 

Kalamazoo . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Houston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Springfield, III . . . . . . . . . . . . . . .  . . . .  . . . .  

Peublo . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . 
Waterbury. . . . . .  . . . . . . . . . . . . . . . . . . . . .  . 
Springfield, Mo . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Wichita . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Joliet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Cleveland . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Anburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Population. 

24,000 
27,500 
25,000 
34,000 24,000 
22,000 
24,000 
23,000 

340,000 
26,000 

Cost per Light. 

$77.00 
70.00 62.00 
60.00 
60.00 
60.00 
58.00 
58.00 
55.00 
55.00 
51.00 
50.00 50.00 
49.00 
44.00 

Coat per Light. 

$170.52 
150.00 
1 37.00 
132.00 
121.00 
114.00 
108.00 
100.00 

88.00 
87.50 

and similar enterprises are likely to follow, until all 
the remaining surplus water power is utilized. 

The author of this article is largely indebted to Mr. 
John T. Smith, a civil engineer, of Austin, for facts, 
figures and pictures. 

• t . 1  • 
The P8yehology of C " oD'd Pa nics. 

The recent crowd panic on the Hodynsky Plain, in 
Russia, with its frightful loss of life, emphasizes the 
danger in all large gatherings of sudden explosions of 
fear and demonstrates the impossibility of controlling 
a thoroughly frightened multitude, says the Medical 
Record. I t is the history of every crowd under like cir
cumstances, although the damage done in the present 
instance outweighs that of any similar occurrence in 
history. The latest estimate of the number of the dead 
is three thousand six hundred, that of the wounded 
being over twelve hundred. It is also stated that over 
five hundred thousand peasants were gathered on the 
plain in question, with a very inadequate police force 
and with all the elements which might tend to make 
the mass of humanity irritable and excitable. The les
son of results is one which the world at large will not 
easily forget. The horror of the situation passes the 
power of description, even by the alert and graphic 
newspaper correspondents. It was a tidal wave of un
reasoning brutality forced against the comparatively 
weak barrier of human resistance. To such as look 
upon a crowd as an aggregation of human force, a mul
tiplication of personal energy, and an ever-present con
sciousness of individual weakness, it is surprising that 
such calamities are not of more frequent occurrence, 
and that the law of accidents does not swell its statistics 
to frightful proportions. 

If we study a crowd as we would an mdividual, there 
are many interesting phenomena to note which may 
serve to explain the reasons for panics and the most ra
tional means for their prevention. The very gathering 
of a large number of people implies a concentration of 
interest in a given and definite direction. There is an 
individual as well as a general aspect of the condi
tion. The individual is so small a part of the whole 
that he becomes overawed by the impression of the 
latent and implied power of accumulated mental and 
bodily interests. It means stage fright to the one who 
faces it on the one hand, and on the other hand becom
ing respect by the one who merely forms a part of it. 
There is always a something about a crowd which man
ifests a strained and tense degree of mental activity, a 
hyperexcitability to casual impressions and a corre
sponding lack of control of ordinary individual emo
tions. Thus the flattest joke oftentimes produces an 
applause which is proportionate to the size of the audi
ence rather than to its supposed intelligence. Con
trariwise, the most trivial mishap awakens the most 
foolish terror. Excitement;"irritability and then fear 
rapidly follow each other on the slightest provocation. 
What would be trivial to an individual is terrible to a 
crowd. It is a question of degree merely, and is pro
portionate to the power behind. The mental tension, 
stupendous and formidable at best, is apt to give way 
with a sudden and dreadful snap. It is the spark to 
the magazine. The slightest exciting cause may start 
the train of the most unreasonable apprehension, which 
become intensified in proportion to the demonstrated 
difficulty of escape. 

The insanity of fear is both individual and general. 
The instinct of self preservation becomes the one and 
only factor in the equation of desperate chances. It 
gathers strength from resistance, until its own exhaus
tion and despair strike the balance with death. 

All these factors were present in the recent lamenta.-

J t itutifit �mtritau. [AUGUST 8, 1 896. 
Science Note •• ble disaster. The crowd was worn out by excitement, 

irritated by strained expectation, ignorant of possible 
danger, hungry, tired and impatient ; every selfish in
terest was intensified by the promise of food and gifts, 
the struggle for preferment was pronounced�and threat
ening, the terrible combination of lower human in
terests was charged to the full and awaited the signal 
for the inevitable explosion. 

It is lamentable to think, in view of subsequent facts, 
that much might have been done to lessen the magni
tude of the disaster, if not to prevent it altogether. As 
a large crowd is always a dangerous one, the gathering 
should not have been allowed to attain a magnitude be
yond possible control. With sections properly guarded 
a general and widespread panic would hardly have been 
possible. There should have been no single point of in
terest, no distinct focal direction of effort, but rather a 
judicious distribution of attractions. From all accounts 
the plain was see!Ilingly large enough to allow space for 
tables, barbecue fashion, in properly separated places, 
with a well organized system of rotation feeding and 
gift distribution, and a consequent prevention of a 
closely packed and dangerously sensitive mass of strug
gling humanity. As it is, the deplorable experience in 
Russia may serve as a useful lesson for the more careful 
management of all crowds wherever assembled, and not 
only teach the authorities the urgent necessity for ex
traordinary alertness in properly preventing panics, but 
in promptly arresting them by the quickest possible 
methods of diversion and dispersion. 

Earthquake experts propose to establish a number of 
stations for seismological observationsj around the 
earth. Starting from Japan, where is the most complete 
system for studying earthquakes in the world, the sta
tions will be Shanghai, Hong-Kong, Calcutta, Sydney, 
Rome, Tacubaya, in Mexico, Port Natal, Cape of Good 
Hope, Santiago, in Chile, and Rio de Janeiro, all com
municating with a central station at Strassburg. 

A NEW NON-REFILLABLE BOTTLE. 

A cap designed to be readily placed upon a filled bot
tle, retaining the cork in such manner that the latter 
cannot be removed without breaking the cap, is shown 
in the accompanying illustration, the improvement en
abling the manufacturer of a liquor or beverage to pro
tect his bottle from being refilled by others and sold 

COLEMAN'S BOTTLE CAP, 

again in the original form. A patent has been granted 
for this invention to Dr. Francis W. Coleman, of Rod
ney, Miss. Fig. 1 is a view in section and Fig. 3 
is a side view of the cap applied to a bottle head, Fig. 2 
showing the two parts of the cap before it is applied. 
The cap is made in two similar parts, each having a flat 
circular top plate, a pend.ent semicircular body portion, 
and jaws or clasps formed on a narrow downward ex
tension of the body. The cap is made of some easily 
breakable but not readily melted material, and when 
applied to a bottle head the flat circular top plates 
overlap each other and lie above the cork, the jaws or 
clasps embracing the bottle . neck just below the 
head. In order to secure the parts together upon a 
bottle, one of the parts is made with a downwardly 
extending thin spring plate, or catch, on the under 
side of the top plate, adapted to engage a cut out 
portion of a bar on the unde.!; side of the other top 
plate, by which the parts are locked together auto
matically on a bottle. This lock is wholly inaccessible 
from the outside, making it impossible to remove the 
cork without breaking the cap, and rendering it unfit 
for further use. 

SPITZBERGEN will have a brilliant season this year. 
The Andree expedition will be followed by a German 
steamer from Hamburg, which will reach the islands in 
time to see the balloon start. A Norwegian steamship 
company will run steamers regularly while the season 
permits and will put up a temporary hotel on the Eis 
Fiord. Mr. J. Russell Jeaffreson, of the Geographical 
Society, will explore the interior of the western island, 
and if the ice will permit, will try to visit the islands be
tween Spitzbergen and Franz Josef land. Another 
English expedition , with which went Mr. Trevor Bat
tye, who explored Kolgner, started recently for Spitz
bergen. The relieving vessel for the Jackson-Harms
worth expedition, the steam yacht Windward, has just 
started for Franz Josef land, with provisions and 
sledges. It will embark live sheep and reindeer in Nor
way and convey them north. The North Atlantic will 
be more lively beyond the Arctic circle this year than 
ever before. 

Darwin's suggestion that the composition of subsoils 
might be ascertained from the examination of the piles 
of earth brought up by earthworms from their holes 
is said to have been utilized in Australia by a miner 
who was led to digging for a coal vein which he found 
from seeing traces of coal in the accumulations of land 
crabs ; and by another, who, acting upon a hint given 
him by the wombats, found tin ore in the mountains. 

Interviewed on the X rays by a Daily News represent
ative on his return from South Africa, Prof. Crookes 
said : " The whole of the Roentgen X ray discoveries 
were made during my absence from England, and 
although I, owing to my previous work in the same 
direction, was able to receive the accounts of them 
without incredulity, yet I assure you that the announce
ment was as much a surprise to me as to the general 
pUblic. With regard to the results since publh3hed by 
various British and Continental investigators, you will 
find that many so-called ' novel effects ' and ' discover
ies ' have been already published by me. " 

The metallic colored feathers of humming birds and 
sun birds have been supposed to play some part in the 
economy of these birds aside from flight ; but Miss N ew
bigin com bats this view, pointing out in a paper present
ed to the Zoological Society of London that in the first 
place the older view did not apply to all humming birds, 
as in the metallic feathers of some of them the barbules 
were often connected by cilia. She held that the very 
perfection of the flight of humming birds led to corre
lated variations in feather structure productive of their 
especially brilliant metallic tints. " The difficulty of 
the plain colored swifts-possibly near allies of the 
humming birds-was met by the suggestion that the 
latter have fewer enemies, and had, therefore, had 
greater scope of poasible color variation. " 

Dr. Lewy has JIM made a communication to the Ber
lin Physiological Society regarding the latest applica
tion of the Roentgen rays, says the European editor of 
the Herald. It has now become possible, he declared, 
to obtain a complete picture of the internal organs, as 
regards their situation, size and mechanism. This is 
accomplished by means of the fluorescent screen. The 
whole body is lighted up so that the shadow of the 
various parts and organs is thrown on the screen. Dr. 
du Bois-Reymond and Prof. Grummach, who had aided 
Dr. Lewy in his investigations, further reported that 
they had succeeded in seeing the organs of the throat, 
the larynx, the tongue and the stomach. Prof. Grum· 
mach has further succeeded in making pathological 
studies of the human body. He examined a man who 
had formerly suffered from consumption and hemor
rhage of the lungs. He noticed that in the part of the 
body where the lungs lie (the lungs are too transparent 
to be visible by means of the Roentgen rays) there were 
a number of opaque spots. These wer.) places where 
ossification of the tuberculous parts of the lungs had 
set in. In another case he saw small black lines in the 
heart of a patient j ust where the main arteries lie. 
These showed that the ossification of this part of the 
heart had set in, although it could not be diagnosed by 
any of the usual means. The correctness of these ob
servations was confirmed by the fact that the pulse in 
the wrist was hard to the touch, and signs of ossifica
tion could be observed near the elbow and in the fore-
arm. 

Some time ago H. Moissan pointed out that zirconium 
could easily be obtained in the metallic state on 
reducing zirconia by means of carbon in the electric 
furnace, and at the same meeting of the Academy of 
Sciences, Troost described the formation of a carbide of 
zirconium, ZrC2• L�ter experiments by Moissan and 
Lengfeld have resulted in the discovery of another com
pound of the same metal with carbon. This carbide, 
ZrC, was obtained by heating its components in the 
now celebrated electric furnace, and is described as 
crystalline and nondecomposable by the action of water 
up to 1000 C. This great stability is in marked contrast 
to the behavior when exposed to the action of 
water, of the metallic carbides previously formed, 
and seems especially curious when it is considered that 
carbide of thorium-a metal very near to zirconium in 
Mendeleeff's classifica.tion - decomposes readily when 
acted upon by cold water, acetylene, ethylene, methane, 
and hydrogen being evolved. Zirconium carbide has a 
grayish color and metallic appearance, and remains un
altered in both dry and moist air. It scratches glass 
and quartz easily, but does not affect the ruby. The 
hydracids attack it readily-hydrofluoric in the cold, 
hydrochloric at 250·, hydrobromic at 300·, and hydrio
dic near 400· . At a red heat the carbide burns in oxy
gen, and in the presence of sulphur vapor a small quan
tity of sulphide is formed. Ammonia and hydrochloric 
acid are without action on the new compound, but it is 
decomposed by nitric and sulphuric acids, while strong 
oxidizio.g �ts attaclt it energeticaJly.-Comp. Rend. 
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A CARD OF THANKS. 

It is with genuine pleasure that we note the contino 
ued kind reception of our anniversary number by the 
press and the public at large ; and the more so, as many 
of our contemporaries have coupled with their appro· 
bation of the work a word of greeting for its authors. 
It would have given us the greatest pleasure to acknowl
edge these many public and private congratulations in 
detail. The following are a few among the many jour
nals to whom we wish to extend our thanks for the 
courtesies received : 
New York Herald, 

New York Times, 

The World, 

The Sun, 

The New Jersey Mirror, 
New York City. Mount Holly, Burlington Co., N. J. 

New York City. Morning Trihune, 

New York City. The Ohio Democrat, 
Altoona, Pa. 

Logan, O. 
New York City. The Salamanca Dally News. 

Sitlamanca, N. Y. The Evening Telegram, 
New York City. 

New York City. 
Science, Crawford County News, 

Bucyrus, O. 
Ovid Independent, 

Ovid, N. Y. 
Lebanon Daily Times, 

Lebanon, Pa. 

Public Ledger, 
Phfiadelphis, Pa. 

Journal, 
New York City. Iron Age, Illustrated Ex.preN, 

Boffalo, N. Y. New York City. 
Post, The Religious Herald, 

Hartford, Conn. 
Journal of Commerce, 

Boston, Mass. The Agitator, 
Wellsboro, Pa. New York City. 

Home Journal, 
New York City. 

The Westmoreland Democrat, 
Greensburg, Pa. 

The Independent, 
New York City. 

The . London Semi·Weekly En�. 
pnse, 

The Boston Herald, London, Madison Co. , O. 
Boston, Mass. Fishkill Weekly Times, Fishkill, N. Y. Financial RevIew, 

New York City. American Machinist, 

The Newspaper Maker 256 Broadway, New York City. 

New York City. Baltimore Journal, 
Baltimore, Md. 

American ShlpbuildeT, Evening Express, 
New York City. Lockhaven, Fa. 

News, 

Journal, 

News, 

Herald, 

Advocate, 

Newport, R. I. Burlin$>n Dally Free PreBB, 
Burlington, Vt. 

Orange, N. J. Trenton Sunday Advertiser, 
Sham kl P Trenton, N. J. o n, a. The Evening Press, 

Reading, Pa. 

Stamford, Conn. 

Greensburg, Po. 
The Crawfordsville J oumal, 

CrawfordSVIlle, Ind. 
Long Island Democrat, 

Jamaica, L. I. 
Binghamton Democrat, 

Binghamton, N. Y. 
Jewish MeBBeDger, 

New Yorl!; City. 
Clearfield Republican, Clearfield, Fa. 

Coal Trade Journal, 
New York. 

Sandusky Democrat, 

Sunday Call, The Timllll, Easton, Ps. 

Sandusky, O. 

Port Royal, Fa. 
Sentinel, 

Easton, Pa. 
New London Daily Globe. 

The Tri-Weekly Journal, 
Susquehanna. Pa. 

New London, Conti. Daily Press·KnickerbockeT, 
Albany, N. Y. 

Hasbronck Heights News Letter, 
Hasbrouck Heights, N. J. 

. Times, 

The Enquirer, 
Oincinnati, O. 

Colman's Rural Worldq � t. Lools, Mo. 
Evening Capital, 

McKeesport, Fa. 
. The Gosben Democrat, 

Annapolis, Md. Goshen, Orange Co., N. Y. 
St. Johnsvillc News. 

Dally Union, 
Schenectady, N. Y. St. Johnsville, N. Y. Th 'dvertlse The Morning Union, e "" r, 

B 'd rt, C 
HUD.tlngton, W. Va. 

The Journal, 
n gepo ODD. Oran� Leaves, 

Atlantic Highlands, N. J. Orange, Mass. 

I Public Opmion, 
The Dally Catarac);. New York City. 

Ntagara Falls, N. Y. The Congregationalist, 
The Irwin Standard, Boston, MaBB. Irwm, Pa. American Grocer, 
Shoe and Leather Reporter, New York City. 

New York City. The Varnville Enterprise, 
The Hammondsport Hcrald, Varnville, Hampton Co., S. C. 

Hammondsport, N. Y. The Herald, 
The Clinton Courier, 

Clinton, Oneida Co., N. Y. 
Le CourrieT de l'Ouest, 

Chicago, Ill. 
The Manheim Sun, lIIanhelm, Fa. 

Coeymans, N. Y. 
Daytoner Volks-Zeltrmg, 

Dayton, o. 
The Carleton Place Herald, 

Carleton Place, Lanark Co., Onto 
The Summerslde Journal, Ballston Dally Journal, 
Summerside, Pnuce Edward Island. Ballston Spa, N. Y. 

NEW YORK TIMEs.-The :ll.ftieth anniversary number of the SCIlDI!I
TIFIC AMEIUCAN, which has just been issued, IS an Interesting 
publication. It consists of seventy-two handsomely printed 
and Illustrated pages, and comprises a most Interesting review 
of the progress of the arts and s<'iences In the last half century. 

Some of the subjects treated in the number are : The trans
atiantlc steamships, railroads, and bridges. phySics and chemis
try, the progress in printing, iron and steel, the phonograph 
and telephone, navai and coast defense, the sewing machine, 
electric engineering, the locomotive, photography, the tele· 
graph, tplescope and the bicycle. 

The original ocean steamships and the present transatlantic 
passenger steamships are contrasted In pictures, and the :ll.rst 
railroad locomotives are shown In contrast with the present 
powerfu! machines. 

NEW YORK EvBNING TELEGRAM.-In the birth of the fiftieth annl· 
versary number of the SCIlIll!ITln:C AMBIUCAN the world of 
literature and science is materially benefited. 

From an artistic standpoint the paper is equally a suecess. 
Its covers are handsomely engraved and the seventy.two palJE'S 
reviewing the progress of the arts and sciences during the last 
half century are profusely and tastefullY illustrated. 

NEW YORK HERALD.-In the way of periodicals, nothing of more 
permanent value has recently been issued than the :ll.ftleth 
anniversary "umber of the SCIEI!ITIFIC AMlilRICAN (Munn & 
Company). This gala number contains leventy-two pages, 
handsom.,ly printed and profusely Illustrated, comprising not 
only a history of the periodical from its Inception to the present 
day, but a summary of all the various achievements in the great 
Inventive era with which Its existence is coeval. 

THE JOURNAL OF COMMBRCE, NEW YORK.-Munn & Co.'s SOIBl'I
TIFIC AMERICAN celebrates its fiftieth anniversary by the 
publication of a very handsome number In which Is re:ll.ected 
that marvelous mechanical progress of the past half cen
tury which tho SCII!ITIFIC AMERICAN has so well recorded, and 

to which it has contributed 80 much. Steam transportation 
on land and sea was In Its Infancy In l84,8, electricity and photo
graphy and Industrisl chemistry were in their earliest stages. 
'lhe making of steel has been revolutionized In this half cen· 
tury, and other metallurgical and the textile processes have 
be�;g clJ!!.n1J04 almCl\lt !MI lJI.u(lh, �lII l101Jniversary JluQl.ber oC 

the SOIBl'ITn'IO .AmlIUOAN dords an admirable survey of the 
changes wrought by the most remarkable fifty years in the 
world's history, changes a large proportion of which origin· 
ated in the United States. During this half century the SCIEN
TIFI C  AMERICAN has been one of the most valuable dissl'min
ators of scientific knowledgt', as well as one of the most faithful 
recorders of SCientific progress. 

AMERICAN GROCBR.-The fiftieth anniversary of the SCIBN
TIFIC AMERICAN is markcd by the issue of a grand number, 
handsomelY iilustrated and bound in a rich enameled cream 
cover. the design on which i llustrates the most marked 
scientific achievements of the half century. Fac·slmlles of the 
first issues of the SClBNTlFIC AMERICAN occupy the first 
page. • • , The number Is illustrative of the progress made 
during tho life of the tlCIBNTIFIO AMERICAN, showing by pie
tures and text the wonderful changes wrought In the building 
of steamships, locomotives, electrical apparatus, ete. • • We 
tender congratulations to our contemporary, with the wish 
that 1t may carry with it during the next half century the 
same spirit of zeal in the cause of science, mechanics, chemis
try and manufactu1'CS as has marked its first half century of 
endeavor. Those of our readers who would know more fully the 
SCientific record of the past :ll.fty years should procure from 
Munn & Co. a copy of this notable anniversary number, and 
preserve it for future refl'rence as an heirloom. 

THE CINCINNATI ENQUlRlIlR.-The :ll.ftieth anniversary number of 
the SCIENTIFIC AMERICAN, published by Munn & Co., has 
just been issued from the Pl'eS8. It contains seventy-two 
pages of matter of great interest to every scientist and artisan, 
the review of the progress of arts and sciences during the past 
:ll.fty years, being the crowning festure of a marvelously oom
plete publication. The SCIBNTlFIC AMECICAN is the recognized 
authority in its rapidly growing :ll.eld, and is indispensable to 
those who would keep abreast of the times In industrial 
science. 

ANNAPOLIS EVlIlI!IING CAPITAL.-In commemoration of the :ll.fty 
years of existence of the :ll.rm, the proprietors of the SCIBN. 
TIFIC AMBRICAN, Munn & Company, have issued a special 
number of the SCIBI!ITIFIC AMERICAN. We have tbe number 
before us, covering seventy-two pages with very numerous 
illnstratlons, some of exceeding interest, as being reproduc
tions of what were scienti:ll.c notabilities of former days, others 
relating to subjects of modern or of immediate interest. • • 

It Is, of cours ',  impos9ible to suppose that the advanre of the 
last half century, almost worthy to be callrd greAter than the 
progrees of all precedlnll' ages, could be p resent ed within the 
limits of an encyclopedia ; but the work on tbis issue of the 
SOIBI!ITIt'IC AMERICAN appears to have been very carefully 
done, and no pains seem to have been spared to make it cover 
its ground. 

ORANGE EI!ITERPRISE. -The :ll.ftleth anniversary number of the 
SCIEI!ITIFIC A MEIUCAN is another triumph for illustrated 
American Journall&m It is a seventy pa ge number in dainty 
covers of blue and gold and contai ns beautifully and com· 
pletely illustrated articles on the progret's of all the lrading 
American .nvention-. It is a valuable addition to the indus
trial history of our eountry and should be In every SChool
room. 

NEWBURG JOURNAL.-The current number of the SClBNTIFIC 
AMUIUCAN is notable and worthy of preservation as part of 
any well stocked relerence library. This issue Is commemora • 
tlve of the :ll.ftletb anniversary of the publication of the paper 
by Its present owners, Munn & Company. It is an enlarged 
number, the keynote of wbich is "  the progress of Invention 
during the past :ll.fty yea rs." And well have the publishers ac· 
compllshed that which they set out to do. Concise and Inter
teresting descriptive matter. embellished by hundreds of 
Illustrations, combined to present a particularly valuable 
record. 

PHILADBLPHIA PUBLIC LBDGER.-The :ll.ftieth anniversary num
ber of the SOIBl'ITIFlC AMBRICAN is an exceedingly valuable 
issue of that always valuable periodical. All of its readers who 
have any interest in the history and statistics of i nvention will 
preserve it for future reference, for it is rich in the line of use
ful information. 

OBAI!IGB, N. J., JOURNAL.-The SCIBNTIFIC AMBlUCAN celebrates 
Its fiftieth anniversary this week by issuing a most elaborate 
and Interesting number. The cover is a beautiful work of art. 
and the contents are extremely interesting, with many :ll.ne 
illustrations. 

THE INDEP.BI!IDBl'IT.-The jubilee issue of the SCIBNTIFIC AMBIU
ClAN, celebrating the :ll.ftleth anniversary of its establishments 
is not merely a beautiful number, b u t  very instructivc. It take, 
up the various scienti:ll.c and indUSt rial departments in wbich 
great progre.J8 has been made during the last half century, and 
tells their story. It is a number to be read and preserved with 
care. 

BuFJI'ALO ExpBEss.-A notable anniversary pubUcatlon is the 
special Qumber of the PCIBl'ITIFIC AMlilIUCAN just out, cele
brating the :ll.ftieth birthday of that very useful and successful 
journal. This nnmber contains reviews of the progrees made 
In the last :ll.fty years In the sciences and tne arts, gives histori
cal sketches of some of the most notable inventions made dur
ing thiA period. • • • The anniversary number is provided 
with a characteristic cover and is printed In handsome style. 

BoSTON POST.-Some exeellent l'E'ading In the way of history In 
scientific progress Is found in the :ll.ftieth anniversary number 
of the SClBNTIFIC AMEIUCAN just published. The illustration. 
of the primitive and modern steamships, in printing and In 
other triumpbs of science are of the deepest Interest. 

CIlB8T.BR (PA.) TIMBS.-It was :ll.ttlng that a paper whose range of 
subjects is fa extensive shou ld devote Its . emi·oentennial num
ber to Ii review of scientific and industrial developments dur
ing the past :ll.fty years, and Messrs. Munn 4& Company are to be 
congratulated on the disctiminating judgment with which this 
ambitions work has been carried out. 

In a re,"iew of this kind the di1!iculty is so to select, condense 
and express the ess�ntial facts of the subject that the result 
shall be a reference book and a resduble story in one. In the 
number before us the writers have achlevpd this result to a 
marked degree ; tbe historical interest and the literary style of 
the articles being equally good. • • • 

The subjects, which have necessarily been crowded out of 
the illustrated columnp, are more brle:ll.:v noted in a very read
able article at the com mencement of the paper, and not the 
least Interesting feature is the admirable essay on the Progress 
of Invention During the Past Fifty Years, which won the 8250 
prize offered by the editors for tho best essay on the subject. 

RBADII!IG HBRALD.-Tbe SCIBNTIFIC AMBlUCAI!I, the beRt known 
of the popular scientific journals of the dllY has j Ilst celebrated 
Its fiftieth anniversary of pubUcation by issuing a large 
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special edition superbly gotten up. The greater part of the 

edition is taken up with a review of the progress of science 
and invention in the various departments during the :ll.fty 
years of the publication 's existence. • • • • A perusal of 
the contents of this number giVES one a new idea of the won
derful achievements and the application of scientific princi
ples to commercial uses dUring the comparatively short periud 
since the periodical began publication. The SCIBl'ITIFIC 
AMEIUCAN has been most useful during this time in promoting 
invention and progress, and In disseminating popular informa
tion with regard thereto. 

DAILY ADVOCATE (Stamford, Conn.)-Fifty years of uninter
rupted publication and a wide cireulation among the American 
people ha,-e rendered the SCIBNTIFIC AMEIUCAN, New York, a 
a household term. The editors have issued a handsome anni
versary number, which reviews the progress of arts and sci· 
ences during the past half century, and Is enriched with copi
ous illustrations. It includes portraits and sketches of cele· 
brated inventors and men of science, and the full text of the 
prize essay on the Progress of Invention. 

DAILY TIMB S (Norristown, Pa.) - • • •  The many articles are thor
oughly technical, and tbey are written In a racy and popular 
stylO\ which makes the whole volume-it is nothing less, being 
equal to a book of 442 ordinary pages-thoroughly readable. It 
Is inclosed, for preservation, in a handsome cover, and is sold 
at the price of 10 cents. 

HOME JOURl!lAL.-The :ll.ftleth anniversary number of that famous 
technical weekly,[the SCJEl!lTIFIC AMElUCAI!I, is In every respect 
what was anticipated - an elaborate, brilliant, and , accurate re
sume of the wonders of science In everyidepartment during the 

last half century, including a prize essay on " Inven t ions of the 
Past Fifty Year�." It is a valuabll' issue, and worthy to be pre
served alongside of the semi-centennial of the Home Journal, 
issued a few months ago. 

WALTHAM (Mass.) DAILY FREE PRBSS.-To commemorate its :ll.ft!
oth anniversary, the SCIEI!ITIFIC AMERICAN has made its issue 
of July 26 one of extraordinary interest, value, and artistic 
merit. This number contains over forty pages and reviews by 
copiously illustrated '  and well written articles tbe progress 
made during those :ll.fty years. 

A prize of 8250 was offered by the publishers for the best cs

say on the subject of the progress of invention during the Pllst 
fifty years. Essays of excellent quality were produced, n " c  
that receiving the prize i s  published I n  this issue. 

LoNG ISLAND D.Bl\[OCRAT (Jamaica, L. J.)-The SCIENTIFIC AMEHI
CAN has reached the mature age of :ll.fty years. It is. therefor . .  , 
with commendabl& pride that its editors and proprietors ha ,·c 
prepared a special anniversary number with four times the 
usual number of pages to celebrate the occasion. This number 
contains reviews of the progress made in the last :ll.ft.y years in 
the sciences and the"arts, gives historical sketehes of some of the 
most notable inventions made during this period and is IDled 
with interesting illUSIrations. 

STRATFORD EvENING HBRALD.-Our acknowledgments and greet. 
inire are due to the SCIBI!ITIl!'IC AMERICAN, the receipt of whose 
anniveraa.ry number reminds us that our esteemed contemporary 
has completed the :ll.rst half century of its existence. • • • • • 

The illustrations appear to have been chosen with a strict re
gard for their hlstorlo Interest and readers will linger longer 
over such reviews as those of the American. buil t  steamer Arc· 
tic, the fastest vessel on the Atlantic in 1852, Morse's pendulum 
Instrument of 1887 and his telegraph receiver of ISH. Edison's 
:ll.rst phonograph, the Patent Oftlce models of Howe's and Wil
son's sewing machines, tbe :ll.rst " safety " bicycle, the :ll.rst 
McCormick reaper, the Original Franklin hand press, cuts of 
the early forms of the telephone and electric motor, and many 
another engraving of historic interest. 

JBWIBH MBS8BI!IGBR.-The :ll.ftleth anniversary number of the SCI
Bl'ITIFIO AMBlUCAN ls to be welcomed. It contains a prize essay 
by Edward W. Byrn, of Washington, on the progress of invention 
during the last :ll.fty years, and articles on the various chle: sub
jects of inventive thought by compptent wrlters. Its i l lustra
tiOIlB of .. then and now" are interesting and illuminating. 

TYBOlfB (PA.) DAILY HBRALD.-The golden anniversary of an 
American technical journal is not so common an event, but it 
calls for special notice and a warm word of fraternal greeting. 
The receipt of the handsome semi·eentennial number of the 
SCIBI!ITIFIC AMBlUCAN, of New York, gives us the opportunity 
to congratulate this long eseablished and justly esteemed jour
nal of its golden anniversary and the effective and character
istic manner in which It has signalized it. For fifty years our 
contemporary has devoted itself to a weekly chronicling of the 
world's progress in science and industry. In a review covering 
so wide a range it was evidently impossible that even in an 
issue of seventy-two pages to treat every subject in detail, and 
we think that. on the whole, the selection has been judiciously 

made. 

W ATEBBURY (CoI!IN.) AMlilRIcAN.-The :ll.ftleth anniversary num
ber of the SCIBl!iTIJI'IO AMERICAN is a most interesting and 
valuable one, describing, as It does, the evolution and develop. 
ment of modern Invention during the past half century. Ill us
tratiOIlB of early forms of the printing press, the telephone, 
the locomotive, the steamboat, the sewing machine and other 
inventions are given and oontrasted wit h the present articles 
of the same kind, and descriptions of the progress of inven
tive genius are scatterelJ plentifully through the beautifully 
printed pages. The oftlces of Munn & Co. with their staff of 
workers thirty years ago are shown as well as those of to-da y. 
The cover of this number is a work of art In itself, and will 
repay careful examination. 

SUNDAY CALL (Easton. Pa.)-The SCIBl'ITIJI'IC AMERICAN, of New 
York, has sllrnalized its fiftieth anniversary by the publication 
of a very handsome seventy-two page special number, which 
consists of a review of the development of science and the in· 
dustrlal arts in the United States during the past :ll.fty years. 
It was an ambitious undertaking, and the work has been well 
done. 

NBW LoI!lDON DAILY GLOBE.-The fiftieth anniversary number of 
the SCIEI!ITIFlC AlIIERICAN is a splendid number, a storehouse 
of information to mechanics and inventors. Its intrinsic 
worth Is ten times its cost. 

THE COAL TRADE JOURl!lAL (New York). - The :ll.ftieth anniversary 
number of the SCIBI!IT[FIC AMBIUCAN rev iews the progress of 
the past fifty years In the various sciences and indust rial art s, 
and the various articles by t he best scienti:ll.c writers of the day 
are racily written and richly ill ustrated. The editors have ac·  
complished the difficult task of presenting a compendium of 
information that shall be at once historical, technical and pcp. 
ular. The interest never :ll.a gs for a moment, and the story of 
a half century's growth is in itself a veritable compendium of 
valuable scienti:ll.c information for future reference. 
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J t itufifit jmtritlu. [AUGUST 8, 1 &)6. 
DETERMINATIONS OJ!' GRAVITY. t and v, which are arranged to emit a flash of light occurs for an instant each second will be reflected from 

With the earlier instruments used in gravity deter- from the box when the circuit is broken, but not when the moving and stationary mirrors. If the movable 
minations, the labor involved in their use was so great it is closed. The light passes through slits in the shut- mirror should happen to be in the plane of its original 
that investigations were neglected for half a century. ters and through a slit in the end of the box when the adjustment when the flash occurs, the appearance in 
These investigations have been revived within a few several slits coincide. The light for the flash is fur- the telescope will be precisely the same as when the 
years. A short pendulum, one-quarter meter in length, nished by a small oil lamp attached to one side of the pendulum is at rest. If the period of the pendulum be 
was first employed by Lieut. -Col. Von Sternick, in Aus- box, the light from which is reflected by a mirror in the precisely one-half that of the chronometer, it will re
tria. Commandant De Forges developed a one-half box, and concentrated by a lens on the slit. After turn to this position in just one second, and the ap
meter pendulum a little later. More recently Dr. T. C. placing the apparatus upon its support, which may be pearance will be continually repeated. If, however, 
Mendenhall, superintendent of the United States Coast a rock or a pier, the chamber is leveled and the pendu- the pendulum be slightly slow or fast in relation to the 
and Geodetic Survey, designed a one-half second pen- lum is put in position. The cap is placed on the cham- chronometer, the mirror will not be precisely in this 
dulum, which has been much used. rC�_s ... ' .;;"n;;;d""",Got>d=.�",�s"",�.{,,,:::;::;:;.,,;,:r"':;,,;::/5S1;::;.:. P.;:"";;:.:;:D_�="'-_� _________________ =i.2" position a.t the end of one second, 
In fact, pendulums of this kind and the image from the mirror will 
have been used in all the recent in- be a little above or below that of F�. 6' Fig. 7 
vestigations of the survey. It is by the image from the stationary mir-
prolonged, patient and careful in- ror. In another second the distance 
vestigation that the earth's figure is separating them will be still greater, 
being determined by ascertaining k. and this will go on until the moving 
the force of gravity at different Image is no longer seen in the field 
points on the earth's surface by of the telescope. After a time, how-
means of this pendulum in connec- ever (say five minutes), the pendu-
tion with other apparatus. lum will have gained or lost one 

This interesting apparatus is oscillation on the beat of the chro-
shown in the annexed engravings, nometer, and a few seconds before 
in which Fig. 1 represents the pen- the period for this has elapsed, the 
dulum inclosed in an air-tight cham- image reappears in the field and .ap-
ber, the flashing apparatus, observ- proaches coincidence, to again re-
ing telescope, the vacuum pump for cede on the other side. 
reducing the air pressure in the It is only necessary to observe the 
pendulum chamber, and the chro- instant of this coincidence of the 
nometer for controlling the electric two images. After having ascer-
circuit so as to produce a flash at tained the " coincidence interval " 
stated intervals. and observed the first coincidence, 

Three pendulums constitute a set. the happening of any one in the 
If discrepancies appear in the re- future can be quite closely pre-
suIts, the one at fault may be de- dicted. An error of one second 
tected. Each pendulum is desig- made in observing the coincidence 
nated by a letter, showing the set Fi1.5 either at the beginning or end of 
to which it belongs, and its indi- the swing will produce in the result 
vidual number. The pendulums an error less than one part in 
are made of an alloy of aluminum RECEIVER AND FLASH APPARATUS PARTLY IN SECTION; �,500;000. It has been found possi-
10 per cent and copper 90 per cent, ble to get a fair rate from an obser-
a composition which has a very high resistance to cor- ber, the air pump is attached, and the pressure in the vation from a single pair of coincidences, the time con
rosion. '.rhe pendulums are highly polished, but not chamber is reduced to about 50 centimeters, as indi- sumed being less than five minutes. 
lacquered. Each weighs approximately 1,200 grammes, cated by the manometer on the side of the chamber. The rate of the chronometer is checked by frequent 
and is about 248 millimeters in length from the center The chamber is provided with a starting lever, by means astronomical observations, and the variations of gravity 
of the bob to the knife edge. The stem and bob. are of which the peJJ.dulum is carefully drawn aside and are determined by the comparison of the pendulum 
designed so as to offer littl� resistance to air when in allowed to rest for an instant. Then, as nearly as pos- vibrations with the flashes controlled by the chronome
motion. The bob is solid and is 9 centimeters in dia- sible in coincidence with the beat of the chronometer, I ter, as already described. 
meter and 4 '5 centimeters thick at the center, its faces the external arm of the lever is pushed back to its Measurements of the force of gravity relative to the 
being spherical surfaces. The knife edge is a continu- place, thus leaving the pendulum free to vibrate ' base station, Washington, were made at twenty-six 
ous piece of agate passing through the head of the through the cl.esired arc. stations, the field work occupying one hundred and 
pendulum and firmly secured to it. The edges are The pendulum is capable of continuing its vibration fifty days. * 
formed by the meeting of carefully ground faces at an for twenty-four hours after receiving an impulse, but -----_ ...... 4 ........ 1-._-----
angle of about 110·. These edges bear upon agate four hours is sufficient for any observation. 
planes, on which the pendulum sWings. The two A small mirror is placed on the pendulum support 
pieces of agate forming these planes are rigidly em- parallel and as near to the mirror on the pendulum 
bedded in a 
heavy b r a s s  
plate, m (Fig 
5). A s m a l l  
mirror is set in 
each side of the 
p e n d u l u m 
head. T h e s e  
m i r r o r s  are 
carefully ad
justed, so that 
from any of the 
p e n d u l u m s  
with e i t h e r  
face front, the 
image of the 
slit will be re
flected into the 
same portion of 
the field of the 
observing tele
scope. These 
p e n d u l u m s  
are h a n d l e d  
w i t h  g r e a t  
care, a double 
jointed handle 
being provided 
for lifting them 
from the case 
in which they 
are c a r r i e d, 
a n d  placing 
them in posi
tion in the air
tight chamber. 

In the flash 
light apparatus a light metal box is mounted on a stand 
having both vertical and azimuthal movements, and 
clamps, and carries above an ordinary observing tele
scope, which may be focused for objects as near as 
four feet (Fig. 4). This box contains an electro-magnet, 
a, whose coils are connected with a chronometer circuit 
through the binding post, f, and whose armature car
ries a long arm, d, projecting through an opening in 
the end of the box. This arm moves two shutters, 

HALF·SECOND PENDULUM APPARATUS. 

head as possible without interfering with the motion of 
the pendulum. The flash apparatus is placed one or 
two meters from these mirrors and in a line normal to 
them. A flash of light is produced every second, as de
termined by the break circuit chronometer. When 
properly adjusted, the flash is reflected from both mir
rors, and assuming the pendulum to be at rest, two 
line!? of light are seen as one in the telescope. Now, 
suppose the pendulum to be in motion, the flash which 

An Electl'lc C b ronograph. 
An electric chronograph, on which Profs. Crehore 

and Austin have been working for some time, was put 
into operation 
recently in the 
races of the In
t e l' S  c h  o l astic 
Association, of 
Boston, s a y  s 
the Electrical 
Engineer. The 
c l o c k  records 
the time from 
the report of 
the starting re
volver to the 
breaking of the 
tape. Falling 
weights set in 
motion a heavy 
frictionless, ro
tating wheel. 
The record of 
time is made 
by a pencil on 
a roll of paper 
wound about 
the shaft cylin
der. The explo
sion of t h e  
pistol releases 
the w e i g h t s 
a n d  sets the 
wheel in mo
tion, a n d  at 
the same time 
p r e s s e s  the 
lead on t h e  
paper. When 
t h e  w i n n e r  

breaks the tape, the circuit is made and broken, and 
the pencil point makes a notch in the record. The in
strument is calibrated by an astronomical clock, the 
recorded revolutions all read by tables and the time 
deduced in seconds and fractions with the greatest 
possible accuracy. 

• For the information here given we are indebted to the report of Dr. T. 
C. Mendenhall and a paper read before the Philosophical Society of Wash
ingoon by George Rockwell Plltnam. 
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A UGUST 8, 1896.1 
THE ILLUSION 01' TRILBY. 

Hermann ha.s now won for himself a firm place in the 
regards of the civilized world, he representing the fin 
de siecle Houdin. His carefully executed work, with 
its perfect detail and finish, is a standard among per
formances of natural magic, and other exhibitions are 
referred to it as the gage of their quality. We have 
described in our columns a number of illusions a.s shown 
on the boards of the theaters and music halls, many of 
which exhibitions by their ingenuity have seemed 
worthy of illustration. The preRent article is devoted 

J t itutifit �lUtritau. 
"W onder. o f'  Venetian Gla ••• 

Among the lagoons, nearly due north of Venice, in 
the island of Murano, there live a race of men who 
seem to have a great future, says the London Globe. 
They are the descendants of the old Venetian glass
workers, and of late years they have been reviving the 
ancient art, which made Murano famous in the past, df 
glassblowing. The old Venetian glass was what is com
monly called blown, but the name gives a very small 
idea of the manufacture. Glass has certain character
istics which give its true beauty and value for art pur-

-� - ----�---; ___ -==-= � .... , i '" 

mulated on its end.. 'lf too much or too little is taken, 
the wine glass will not be of the right size, and if the 
metal, as it is called, is not of the right temperature, the 
colo� will be too dark or too light. The lump is rolled 
on a table into symmetry and heated again. A few turns 
of the rod and a breath or two through it, and a hollow 
ball appears at the end. One extra puff of the breath, 
and the bowl would be too large and too thin. A boy 
brings up a small portion of white glass, which he has 
picked out of another reservoir, and blown hollow. This 
must be so hot as abnost to drop off the rod, and must 

PREPARING TRILBY'S COUCH. THE AERIAL SUSPENSION OF TRILBY. 

to Hermann's illusion .. Trilby, " in which hypnotism is 
supposed to play a part. As will be seen, it is really 
an ingenious application of mechanics. 

A plank is placed upon the backs of two chairs. A 
lady performer who is supposed to represent Du 
Maurier's . .  Trilby " enters and, stepping on a footstool, 
lies down upon the plank. She holds a bouquet in her 
hand, which bouquet, unknown to the audience, has 
its own part to play. The other performer, Hermann, 
who is supposed to be Svengali, carefully arranges the 
drapery, walking around her as he does so. Then he 
makes somes passes, and one by one removes the chairs, 
and the lady and board remain in the air. In response 
to his passes the lady, still resting on the board, rises, 
and the position changes to an inclined one and back 
to the horizontal one. Finally the chairs are replaced, 
the lady by passes is supposed to be waked from her 
trance and steps down, chairs and plank are removed, 
and nothing is to be seen further. 

Two of the cuts show the progress of the perform
ance as seen by the audience. The third cut explains 
the mechanism. Behind the scene is a strong frame, 
up and down which a movable slide works. Tackle is 
provided to raise and lower the side ; and a workman 
behind the scenes is intrusted with its manipulation. 
A bar carrying at its rear end handles, and in front a 
socket, shown in the upper right-hand corner of the 
same cut, is journaled in the slide, and can also be 
thrust in and out through the journal box. 

When Trilby has been placed upon her board couch, 
the- bar is thrust forward, drapery at the back having 
hitherte concealed its socket end. The fair Trilby with 
her bouquet now effectually conceals it as it emerges 
from behind the curtains. The performer, while ap
parently sedulously arranging the drapery, guides the 
socket and causes it to grip the board. The assistant 
behind the scene pulls upon the tackle and works the 
handle, so that Trilby's weight leaves the chairs one by 
one, which are removed, and, supported by the bar, she 
seeIllS to float in air. By manipulating the tackle she 
can be raised and lowered. By the handles she can be 
bi'lted about, giving a wonderfully good effect. - Finally 
the chairs are replaced, and the assistant lowers Trilby 
upon them. During the waking passes the socket is de
tached and the bar is withdrawn. A close observer 
may notice a slight agitation of the drapery or curtains 
behind the stage as the bar is pushed out and with
drawn, but the attention of the audience in general is 
so taken up with the performance proper that this dis
turbance is overlooked by them. 

The magician, it will be seen, can only walk com
pletely around the reclining lady before the bar is in 
place or after it is withdrawn. When the bar is in 
place, he can walk behind her, but cannot go completely 
around her. Hence his complete excursions are re
stricted to the time when she is resting on the chairs, 
before the bar is in place or after it has been with
drawn. 

After the board is vacated, Svengali throws it down 
upon the stage, its fall, with accompanying noise and 
disturbance, showing that there is no deception about 
that portion of the display. 

.. . . . .. 
THE engraving of the lord mayor's coach, which 

appeared in our last issue, should have been accredited 
to The Hub, one of the best papers devoted. to carriage 
building published at home or abroad. 

poses, and though you may neglect these and force it 
to take forms utterly foreign to its nature, you are pro
ducing not works of art, but monstrosities. Whatever 
glass may be, it is in its natural state not crystalline, 
so that nature is outraged wheh we grind it into sharp 
angular forms that belong rather to other materials. 
The old Venetian gla.ss was light, bright, vitreous in 
appearance, and stained with the richest possible colors, 
and all these qualities are retained in the newly re
vived manufacture at Murano. There is one more 
strong point in favor of glass blown and worked over 
that Illoulded-namely, that every individual piece is 
an original work of human art, and as it is almost im
possible that any two should be exactly alike, un
less their form is very simple indeed, the buyer 
chooses according his fancy, and is sure that no 
one else possesses a piece of exactly the same size and 
shape. In the manufacture of the ordinary cut glass, 
minium (red lead) is frequently added to increase its 
brightness, but this destroys at once the characteristic 
lightness and causing it to cool more rapidly, quite pre
vents the possibility of worki� it in the proper ductile 
and malleable condition. The Murano material is 
worked as the ancient Venetian glass made on the same 
island used to be, and all the old methnds have been 

THE ILLUSION EXPLAINED. 

discovered, or at least the same effects have been pro
duced. The fiamma, perhaps lllore strange than beau
tiful, the millefiore, the smelze, including perfect imi
tations of agates, chalcedons, lapis lazuli, etc. , for 
mosaic, the aqua marina, rich ruby colors, the brilliant 
aventurino, all are here, and many other kinds of work, 
some of which are imitations of the old glass, and some 
new inventions . 

The tools used are a hollow reed of iron, a few instru
ments like shears, of different sizes, and a stamp with 
a strawberry shaped die. The end of the rod is dipped 
in molten glass of, say, ruby color, and a portion accu-

be ready at the exact moment. He touches the bowl 
with it, and the two adhere like sealing wax. A pull 
asunder and one dexterous twist forms the stem of the 
wine glass, upon which three little lumps of glass are 
then stuck and stamped as strawberries, and the whole 
is again introduced into the furnace, where it would in
stantly droop out of shape but for the deft manipula
tion which it undergoes. By the time it is heated, the 
boy is ready with another globe of glass, perhaps of a 
different color, which he causes to adhere to the bot
tom of the stem. The man spins it around between 
his shears, nipping part of it almost off, and thus gain
ing the right quantity of metal for the foot, no less and 
no more. One tap on an iron ledge breaks off the su
perfluous piece, and leaves a small hole at the point of 
fracture. Once more the action of the fire is called in 
to soften the brittle material, and when the pearshaped 
end comes out the points of the closed shears are intro
duced to widen the opening into a cup-like form. A 
small lump of avventurino is by this time on the end of 
the boy's rod, melted, and only saved from dropping 
by his dexterity. One touch and it adheres to the end 
of the cup 'just formed. He pulls it out and winds 
it around, adhering as it goes to the edge. Again the fire 
does its duty, and then the artist finishes the form of the 
foot, detaching immediately the bulb at the top from 
his hollow rod. Another rod, with a molten piece oi 
glass, is prepared for him by the boy's ready co-opera
tion, and is pressed against the center of the foot, to 
which it adheres. Into the fire goes the whole piece, 
and when withdrawn the bowl of the glass is partly 
shaped by the shears, a.vventurino wound around the 
edge as before with the foot, a last heat, and with ar
tistic care the delicate, crocus-like bowl, some day to 
contain the sparkling wine, is completed. 

• • • • 
Obse rvi ng the Ecl i p se. 

Advices received July 19 from Japan say the ex
peditions to take observations of solar eclipses are 
reaching Japan. The steamer Coronet, with United 
States observers, reached Yokohama on June 22. 
Among the party were Capt. and Mrs. A. James, Prof. 
and Mrs. Todd, Chief Engineer Pemberton, U. S. N.; 
E. f... Thompson. Chief Astronomical Mechanic ; Mr. 
Gerrish, of Harvard University, Frank Thompson, 
A�tant Astronomical Mechanic ; Dr. AdI"iance, apd 
A:-*1t Francis. On the Island of. Yezo the eclipse will 
begin at 3 :05 on August 9 and will last two minutes and 
forty seconds. It is proposed to establish a large equa
torial mount which will have twenty-five instruments 
pointed at the sun and which will be operated automatic
ally by electricity. The instruments will take between 
500 and 600 negatives of the corona. Prof. Schaeberle, 
of Lick Observatory, California, arrived a week before 
the Coronet. The French scientific party came about 
the same time, and the party of English astronomers 
is expected in three days. Prof. Schaeberle goes to 
Akkesh and Prof. Todd to Mobetsi. 

• I I  • 
CONSCIENCE AND HEALTH. -He that loses his con

science has nothing left that is worth keeping. There
fore, be sure you look to that. And in the next place 
look to your health, and if you have it, praise God, and 
value it next to a good conscience, for health is the 
second blessing that we mortals are capable of-a bless 
ing that money cannot buy. I therefore value it, and 
be thankful for it.-Izaak Walton. 
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Changin g  Seed Wheat. 

BY -,. D. COBURN, SECRETARY KANSAS DEPART](ENT OJ!' AGRICULTURE. 
It is no longer disputed that in ordinary farming the 

sowing of any given varie ty of winter wheat continu
ously on the same land or in the same locality results in 
its deterioration , b oth as to yield and q uality. 

The numerous letters w hich each season brings this 
office relative to this condition, and as to the sections 
from which the most profi table c hange of seed is likely, 
render it desirable to p ublish the views of those having 
the largest opportuni ty for observation in such matters, 
and noting intell igen tl y  some of the practical results. 
No other men are in s uc h  c lose touch with wheat rais
ers and the wheat interest as the mi llers , and the tenor 
of the valuable information sec ured from t hem in reply 
to inquiries is well shown in extracts from some of their 
letters as follows : 

Mr. C. V. Topping, 'of Enterprise, secretary of the 
Kansas Millers' Association, writes : " The belief exist
ing among winter wheat growers that sowing the same 
varieties year after year in the same latitude lowers the 
yield and qualit y, is correct. C. Hoffman & Son, exten
sive millers at this place, last year imported from Russia 
some of the pure Russian wheat .  (This is the Crimean 
winter wheat, and' I would suggest for accuracy and defi
niteness that the nam e Crimean winter wheat be used for 
this Russian variety and that the misnomer ' Turke y '  
or ' Rice ' wheat be discarded . )  A number o f  years ago 
the same quality of wheat was imported, and b y  com
paring the wheat t hat has been sown here year after 
year with that just i mported , it shows a v er y  
marked difference both i n  qualit y and certainly in 
yield of bushels per acre as well as in the wheat pro
duct . The flour from p ure Russian wheat is much 
stronger than that from w heat that has been sown and 
resown in this country for a number of years. This is 
very noticeable in European markets, where the Hun 
garia n flours command from 20 cents to 50 cents a bar
rel more than our ordinary Russian wheat flours . 
Farmers should change seed certainl y e very fi ve years, 
and I consider that it w ould pa y them well to change 
ever y three years . For this part of the State (Dickin
son county) I would recommend sowing the hard 
varieties , and in exchanging seed the central part of 
Kansas could use that grown in either northwestern or 
northeastern Kansas ; but of course where it can be 
had , the pure Russian seed from the Crimea should be 
used . "  

Mr. J .  'W .  Krehbiel , manager of the Moundridge Mill
ing Compan y, at Moundridge, McPherson county, says : 
" The nature of our wheat undergoes some change , and 
it would be very profitable to pr.oc ure new seed at least 
every ten years . I think a decline in the original qual
i ties for milling will first be manifested, b ut as the plant 
loses its native European hardiness (as the Turkey 
variety), it will not sta nd the winter so well and conse
quentl y give a less yield . Our localit y would want 
T urke y  wheat imported from Russia. Mr. B. Warken
tin , of Newton , now has some of this new seed import
ed , and the use of such sho uld be a great profit to our 
farmers . " 

Mr . Warkentin above mentioned , president and man
ager of the Newton Elevator and Milling Compan y, 
Harvey county, says experience teaches him that by 
sowing the same variety year after year in the same 
l ocality, it changes its qualities both as to yield and 
milling, " Our so-called Turkey wheat is becoming 
softer from year to year. Of course the gro wing season 
has much to do with this. If the wheat can mature 
without too much rain , the per cent of gluten, which 
makes it valuable, will be m uch larger than otherwise . 
In m y  opinion our farmers should changp, seed at least 
e very four or five years, and new seed should be import
ed from the Crimea abo ut every six or eight years . 
Farmers should be encouraged to exchange for seed 
from a distance of say 25 miles, as I ha ve found it a 
great means of improvement . Our soil and climate 
seem best adapted for the red , hard winter wheat, 
with which we can easi ly compete in the world's mark
ets .. I ha ve twice within the past ten years imported 
fresh seed wheat from the Crimea-the w heat k nown as 
the Russian-Turke y, the beneficial results of which are 
very plainl y seen in our country. " 

Geo. H. Hunter, president of the Hunter Milling Com
pan y, at Wellington, Sumner county, writes : " Our 
considerable experience and observation is that con
tinuous sowing of the same wheat in one locality is in
j urious to it . 'Ve have tried wheat from other portions 
of our county and find a change, especially from the 
north, is beneficial . We would not recommend seed 
obtained from too great a distance, say not to exceed 
150 miles , but it has been our experience that w hen new 
seed has been brought in either wheat or corn, the 
yield has been much better for several years . Gener
all y a poor yield makes a poor product, w hich is the 
only complaint we would ma ke as to quality . It is a 
good rule to change seed at least once every fi ve 
years . "  

The Messrs. Colburn, of the Queen Bee Roller Mills, 
at McPherson , write in substance as follows : " We be
lieve our farmers should change seed as often as once 
in three or four years ; not necessarily to imported seed 
but to that raised in a different locality. 1.'his we b e-

J ( itutili( !tUtritJu • 

liev e  with the exceedingly good milling qualities of the 
Russian, or as we term it , ' Kansas Hard,' would hold 
both the yielding and m illing qualities intact for many 
years . While we are firm believers in changing seed at 
least once in three years , it is a fact that prevailing 
climatic conditions make a wonderful difference in the 
outcome of quality and yield, whether the change is 
made or not. Everything does not depend upon seed ; 
we have seen the choicest of seed sown, only to produce 
the meanest wheat, and vice versa. If some of the iIn
ported was available each year, it would certainly tend 
to hold up the reputation we are now attaining in the 
world's markets on • Kansas Hard Wheat , '  as well as 
th e flour made from it . "  

Prof. C .  C .  Georgeson, o f  the State Experiment Sta
tion, at Manhattan, says : " That wh eat does deterior
ate in the course of years under the care that the aver
age f armer gives his crop I think must be conceded . 
The yield becomes less, the grain of an inferior quality , 
and the millers complain that the proportion of bran to 
flour is too large. From what section it would be most 
desirable to procure a change of seed cannot be aRswer
ed positively . In our experience here at the station 
we have as a general thing had the best results 
from wheat grown in about the same latitude to the 
eastward of us . The start for o ur best yielding vari
eties came from Virginia, Maryland and Ohio. A vari
et y of superior merit, produced only by selection and 
c ulture under the most favorable conditions, can main
tain its superiority only when grown and selected with 
the same care w hich produced ,it. Our farmers do not 
giv e  their wheat that care and culture, and the legi
timate r esult is that it runs out . The main ca use of 
deterioration then is u nder the control of the farmer 
himself . "  • .  e . •  

NEW PHOTOGRAPH ENLARGING APPARATUS. 

The enlarging of small pictures is one of the most 
agreeable operations of photography. The new enlarger 

SIMPLE PHOTO-ENLARGING APPARATUS. 

designed b y  J. Carpenter has the form of a truncated 
rectangular p yramid. Its base is formed by a plate 
holder, with a cover, R, 18 X 24 inches, and its vertex by 
a series , I, of kits for holding the negati ves, from 9 X 10 
inches to 4 � X 6  inches. A screen , D, covers them when 
the apparatus has to be taken into the da ylight. In 
the base frame there is a perfectly smooth glass, 18 x 24 
inches, without ridges or defects. On the inner side of 
the glass is applied the sheet of gelatino-bromide of 
silver paper, ·held in contact with the glass by a little 
board and a lock or spring at the two ends. The first 
board , instead of being of one piece, h as an intermedi
ate square, thus making it possible to take a photo 
copy 13 X 18 inches . 

In the interior of this truncated pyramid are lens 
boards that can be moved upward or downward by the 
b utton, B, in the center of which is a rectilinear objec
tive, 0, which exactl y  covers the maximum dimensions 
of the photograph to be enlarged . At the proper time 
the other lenses, mounted on a sheet of steel, L, move 
when the button is operated until they are in focus 
and are supp lied with proper diaphragms. 

When the b utton, B, is moved, it carries with it an 
exterior disk , P, which carries an arrow placed like one 
of its radius and which moves concentric with a gradu
ated circl e, B, showing the different degrees of focus ,  
for different sized pictures, that ma y b e  desired . 

Let us rotate the disk so the needle will indicate the 
figure 4 and at the same time produce a slight noise by 
an escapement , and it wi ll show that the objective has 
been automaticall y located so that the dimensions of 
the enlarged image will be four times as great as those 
of the little pictures and the whole of the central part 
of the little picture will have the maximum dimensions, 
18 X 24 inches. 

After the paper is adj usted in position on the base 
plate in the dark room, the hingl'd cove r, D, IS folded 
over the negatives. 1.'he whole apparatus may then be 

removed into the light and the exposure made by open
ing the lid, D, for a few seconds. 

If it is desired to enlarge on a plate instead of on 
paper, the former is  put in the place of the latter. We 
believe that the enlarging apparatus to which we refer 
shows real progress in the practice of enlarging. -La 
Fotografia Practica. 

• • • • •  
Knle. of the Koad at Sea. 

Congress has finally passed and the President has 
approved the bill making amendments to the proposed 
new r ules of the road at sea. It was hoped that the 
new r ules co uld be proclaimed this summer, but this is 
now found to be impossible. 

It is the intention of the State Department to com
m unicate with all foreign governments, asking that they 
agree upon some date for the rules to go into e ffect. It 
is expected that about March 1, 1897, will be the date 
selected. When it is a greed upon the President will 
issue a proclamation. The law as it goes on the statute 
books is as follows: 

Article 15. All signals prescribed by this article for 
vessels under way shall be given: 

"First-By ' steam vessels ' on the whistle or siren. 
" Second-By ' sailing vessels ' and ' vessels towed ' on 

the foghorn. 
" The words ' prolonged blast ' used in this article 

shall mean a blast of from four to six seconds' duration. 
" A steam vessel shall be provided with an efficient 

whistle or siren, so unded by steam or by some substi
tute for steam, so placed that the sound ma y not be in
tercepted by any obstruction, and with an efficient fog 
horn, to be sounded by mechanical means, and also 
with an efficient bell . ( In all cases where the rules re
q uire a bell to be used a drum may be substituted on 
board Turkish vessels, or a gong where s uch articles are 
used on board small seagoing vessels . )  A sailing vessel of 
twenty tons gross tonnage or upward shall b e  provided 
with a similar foghorn and bell. 

" In fog ,  mist, falling snow, or heavy rainstorms, 
whether by da y or by night, the signals described in 
this article shall be used as follows . Namely: 

" (A) A steam vessel having way upon her shall sound 
at intervals of not more than two minutes, a prolonged 
blast. 

" (B) A steam vessel under way, but stopped , and 
having no way upon her, shall sound, at intervals of 
not more than two minutes, two prolonged blasts, with 
an interval of abo ut one second between . 

" ( C.)  A sailing vessel under wa y shall sound at in
tervals of not more than one minute, when on the star
board tack , one blast ; when on the p ort tack , two 
blasts in succession, and when with the w ind abaft the 
beam, three blasts in s uccession. 

" (D). A vessel when at anchor shall, at intervals of 
not more than one minute, ring the bell rapidly for 
about five seconds. 

" (E).  A vessel when towed, a vessel employed in lay
ing or in picking up a telegraph cable, and a vessel 
undEr way which is unable to get out of the way of an 
approaching vessel through being not under command, 
or unable to maneuver as req uired by the rules, shall , 
instead of the signals prescribed in subdivisions (A) and 
(C) of this article, at intervals of not more than two 
minutes, sound three blasts in succession, namely : One 
prolonged blast, followed by two short blasts. A v:es
sel towed may give this signal and she shall not give 
any other. 

" Sailing vessels and boats of less than twenty tons 
gross tonnage shall not be obliged to give the above 
mentioned signals, but if they do not, they shall make 
some other efficient sound signals at intervals of not 
more than one minute. 

" Section 2. That said act of August 19, 1890, as 
amended, shall take effect at a subsequent time, to be 
fixed by the President by proclamation ,  issued for that 
p urpose." 

.. . . . . 

Navy Dry Dock. tn the U n i ted State •• 
With the completion recently of the Port Royal dock 

on the Atlantic coast and the Port Orc hard doc k  i n  
Washington, o n  the Pacific, the United States Nav y  
Department now has ten large dry docks coInpleted for 
war ships as follows: 

Location. Matenal. Length Width Floor. Water. 

Ft. Ft. Ft. In. 
BostOD . . . . . . .. . . . . . . . . . . . . . . .  Stone. 391 30 27 0 
Brooklyn . . . . . . . . . . . . . . . .  Stone. 350 30 25 6 
Brooklyn . . . . • • • • . • . . . . . .  Timber. 530 50 25 6 ���1lr Isla��: : : . . : : : " : : : : : . 

Timber. 530 50 25 6 
Stone. 360 30 24 0 

Norfolk Timber. 530 50 25 6 
Port Royal 0 ,: :::. : : : : : : : : : : :  Timber. fiO() 50 26 0 
Port Orchard • • . • • • . . • . • . . . . .  'l'imber. 650 50 26 0 
Mare Island • • • . • . • .  .. . . . . . . Stone. 530 30 28 0 

-Marine Review. 
.. • • 

THE medical department of the War Office of the 
British government considers that the Roentgen rays 
are so practical that two sets of Roentgen ray apparatus 
have been sent up the Nile to be used by the arm y s ur
geons in locating b ullets in soldiers and to determine 
the extent of fractures. 
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A KANGAROO AT THE ZOOLOGICAL GARDENS, 
LONDON. 

Sundry interesting additions have lately been made 
to the already representative collection of living birds 
and animals at the Zoological Society's Gardens in 
Regent's Park. A fine specimen of the rare Occipital 
vulture, two specimens of Burmeister's Seriema, some 
curious Albino peafowl of South African origin, and 
several bustard quails as to whose exact classification 
opinions differ, are among the most important of re
cent recruits to the aviary. These have been acquired 
by purchase, and therefore, for the average Londoner, 
a more peculiar interest attaches to the birth at the 
. . Zoo " of the first baby kangaroo of the brush tailed 
rock species that has yet been brou�ht into the world 
within its hospitable confines. Up till the present 
year the animals of this particular species-Petrogale 
Penicillata-have refused to breed, although the other 
branches of the kangaroo family have been fairly 
prolific. The brush tailed rock kangaroo dwells 
chiefly in rough, rocky country, and is therefore more 
thick-set in build than many of its COUSinS, while its 
sturdy, brush like tail piays an lmponant part in its 
agile movements. We are indebted for the cuts and 
copy to the Illustrated London News. 

• • • • 
" Barf.al " GUIl8 I II Gippsland, Au.tralla. 

BY THOMAS o'BBIBN. 
During a residence of several years in the Gippsland 

district of the colony of Victoria, Australia, while prin
cipally engaged in gold mining and prospecting for 
gold and tin, I have repeatedly noticed those mysteri
ous reports or discharges. 

The Gippsland country may be briefly described 
physically as a mountainous tract of land on the south
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a general rush took place to render assistance or view I its of coal or lignite within many miles of us, we could 
the supposed l-uins ; but the magazine and the Kaffirs not attribute them to explosive or escaping gases. 
and the Ophir men were all there and all right, so the They occurred at frequent but irregular intervals, and 
crowd returned, but awestruck, excited, and wonder- varied in tone, intensity, and volnme from a boom like 
ing. The weather had been strangely oppressive for a heavy cannon, both close at hand and afar off, to the 
many days preceding this event, with a preternatural discharge of small arms, or a very peculiar, low, dis
stillness in the air and a kind of haze over everything, tinct, and extremely deceptive hiss, which often start.ed 
the temperature varying but little night or day and some one of us in search of an invader of our solitude, 
ranging between 75° and 85", which was not really to return as often disappointed. From the Franklin, 
unusually hot for the place and time of year ; but its we prospected into the wilder region of North Gipps
awful sameness was portentous, and old New Zealand land, but were not troubled much by any mysterious 
diggers who were on Stockyard Creek at the time often sounds until we reached Cobena Creek, where we made 
remarked that it felt " earthq uaky." This first explo- a camp and remained for about eight months. On a 
sion was variously attributed by the local contingent spur above one of the tributaries of this creek, which, 
to the sudden escape of gases generated in the coal by the way, is right in the heart of the volcanic region, 
basin, the edge of which bordered the gold fields ; to with wildly picturesque scenery and steep acclivities, 
water pressure from the mountains above, and to the mountain tops strewn with huge, rugged granite masses 
fall of an unseen thunderbolt. However this may have and volcanic scoria everywhere, we found, in addition 
been, the second notable explosion, which occurred to some promising though not payable gold prospects, 
just two weeks after the first and also, by a singular a very fairy land of .. barisal " guns. The reports were 
coincidence, almost precisely at noon, left no room for very seldom much buder than the " ping " of a rifle, 
argument, as it was evident from the severe shock of and never, at least during our stay in that region, fol
earthquake which accompanied and followed it that lowed by any symptoms of earthquake ; but we heard 
whatever caused the earthquake had also caused the them so often, sometimes twice or thrice in quick suc
explosion. The shock was extremely severe, the direc- cession, and from such unlooked for places, that a 
tion being from northeast to southwest, starting simul- superstitious man would certainly think them uncanny, 
taneously with the report, with a quick horizontal and a timorous one, who knew the sound of a rifle, 
movement which threw down nearly every dead tree would as surely duck his head. 
on the flat. Many of them were 150 feet in height and .. • • •  • 
3 to 4 feet in diameter, and all fell in the same direc- Photometry of Colored LIKllts. 
tion. Some of the green trees, too, which bad not An ingenious and simple method of comparing the 
good, strong tap roots, were thrown down, and the luminosities of differently colored lights is described by 
whole forest swished and bent like willows, as though Frank P. Whitman, in the Physical Review of recent 
struck by a mighty wind. A large iron tank measur- issue. The principal on which Whitman's photometer 
ing 4 feet cube, and full of rain water, was moved is founded is due to Professor Rood. Rood prepared 

eastern slope of the Aus
tralian Alps. It is fringed 
on the coast line by a strip 
of low lying flat land, vary
ing from a mile to fifteen 
miles in width, dotted with 
lagoons and indented by 
estuaries. The mountain 
ranges rise abrnptly, and 
in places precipitously, 
from this narrow belt, and 
are broken at frequent in
tervals by deep and rapid 
watercourses, flowing gen
erally southeasterly to the 
Indian Ocean. Geologic
ally it consists, at the 
southern extremity (Wil
son's promontory), of an 
immense granite upheaval, 
with an adjacent stratum 
of marble at the extreme 
southern point ; to the 
north of the promontory 
the granite is overlaid suc
cessively by rocks of the 
Upper Silurian period, old 
Devonian sandstone, bro
ken coal beds, and meta
morphic shales and sand
stones, which crop out here 
and there all through the 
Tonis Cap range in south 
Gippsland. North or Up
per Gippsland shows in-

BABY XABGAROO, THE FIRST OF THE BRUSH TAILED ROCK SPECIES BOD AT THE ZOOLOGICAL 
GARDENS. 

about fifty gray disks dif
fering successively in depth 
of tint from black to white. 
If a dark shade was com
bined with a light shade 
in the usual way and ro
tated rather slowly, the 
familiar unpleasant sensa
tion known as a .. flicker " 
was produced ; but if suc
cessive pairs, more and 
more nearly alike, were 
chosen, the flicker became 
less, until it almost, or 
quite, disappeared. Nearly 
the same effect was pro
duced if, instead of a gray, 
some other color was sub· 
stituted on one of the disks. 
It was always possible to 
combine with it a gray disk 
of such a shade that the 
flicker nearly ceased, show
ing that this sensation is 
apparently independent of 
the wave lengths of the 
lights compared and de · 
pendant only on the re
I a t i v e luminosities. In 
Whitman's instrument a 
colored card and a white 
card are alternately ex
hibited to the eye of the 
observer. These cards are 
illuminated by lights of 

dications of great geological disturbance, even within 
comparatively recent periods. Though the general high 
level of this part of Gippsland seems to have perma
nently obtained, as shown by the absence of many of 
the intermediary strata, the granite substratum is 
broken by dikes of gneiss and porphyry (some of this 
porphyry is very beautiful) ; then immense beds of 
volcanic drifts, molten into solid masses as hard as even 
the porphyry, fill up great chasms adjacent. The un 
broken portions of many of the high peaks are covered, 
in a north and south line for sixty or seventy miles, 
with a metamorphosed drift of almost pure silica, the 
pebbles in which are as round as marbles, with the 
heavy drift below, and the light above, as in ordinary 
stratified drifts, while the mass, to a casual observer, 
looks just like a solid body of quartz lying on the 
granite rock below. Now, all through this region, both 
north and south, I have heard those strange noises, but 
most frequently around Cobena Creek, in North Gipps
land. My first experience of them, however, occurred 
on Stockyard Creek., in South Gippsland, where the 
miners were often startled by them. Two days in par
ticular, in the early summer of 1879, will be always 
remembered by them. Almost precisely at noon on 
the first of those days, a deafening report was heard, 
which could be likened only to the explosion of a 
magazine ; it brought every man below ground to the 
surface, as quickly as he could get, who was not already 
up for dinner. The explosion seemed to be in the 
direction of the Ophir mine, which lay about half a 
mile to the west of the main diggings, and as it was 
known that the " Kaffirs Company " had considerable 
dynamite stored in that vicinity for blasting purposes, 

bodily from the platform about one foot in height on different intensities placed at opposite ends of a 
which it stood, and deposited on the ground alongside . . graduated photometer bar. By moving the support 
It was not overturned ; the ground simply moved from on which the cards are fixed along the photometer 
under it and caught it as it fell. A very remarkable bar, a point is reached at which the .. flicker " ceases. 
feature was that the trees were all thrown with their At this point the illumination of the white disk or card 
tops in the direction of the earthquake's path, while is taken to be equal to that of the colored card, and 
dead weights on or near the surface were, as it were, the relative intensity of the sources of light can be 
left behind by the moving earth and maintained their calculated. Of course, instead of a colored card a 
new position simply by friction. The trees, it would colored light may be subjected to measurement. This 
seem, while still supported by the earth around their instrument is said to give results quite as good as are 
roots, added the force of their own rebound to the obtained when two lights of the same color are com
return of the earth's vibration and so fell beyond their pared by the ordinary photometer. 
original position. A man standing on a stool white- . 
washing a veranda was left standing on the boards 
below, with his brush still elevated and wondering 
what had happened to him. Another party was 
dropped down a shallow shaft in which he had just 
been working, as he was leaving for dinner. He landed 
bolt upright and shaken considerably by the drop. 

We did not lack for variety with our " barisal " gun 
experiences on Stockyard Creek for the next three or 
four months ; though not in all cases accompanied by 
shocks of earthquake, we heard them at intervals dur
ing all that period, both at night and in the daytime, 
and it did not matter at what time of night a noise of 
that kind was heard, it brought every ,man on that 
diggings to his hut door to find out from his neighbors 
what was the matter, and nobody hurried to get to bed 
again. Subsequently I joined a party to prospect for 
tin on the Franklin River, some distance to the north 
of Stockyard Creek, all of whom heard there the same 
mysterious reports. The rock formation in that vicinity 
was almost wholly granite, and lIB there were no depos-

• • • • • 
LI HUNG CHANG submitted to a Roentgen ray examin

ation at the Charlottenburg Polytechnic, at Berlin, on 
June 27. It showed the track of the bullet fired by the 
would-be assassin of the Chinese statesman at Shimo
noseki, when the treaty between China and Japan was 
being arranged. The bullet entered the left cheek and 
buried itself in the tissues slightly below, where the 
bullet is now encysted. 

• • • • • 
PROF. J. H. MIDDLETON, director of the South Kens

ington Art Museum, an archmologist of highest rank in 
England, died suddenly recently, and an inquest show
ed that he had taken an overdose of morphine, having 
been a victim of the morphine habit for years. He 
wrote an important book on " Ancient Rome, " and had 
been Slade professor of fine art and director of the Fitz
william Museum at Cambridge University before receiv
ing his last appointment. He was also one of the 
most import.ant contributors to the Encyclopedia Bri
tannica. 
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RECENTLY PATENTED INVENTIOlil'S. 

E02'lneering. 

SIGNALING SAFETY VALVE.-John J. 
Roy, Lawrence, Mass. This is an inexpensive boiler at
tachment, so arranged that the escaping steam sounds an 
alarm without creating an undesirable back pressure. 
From one side of the safety valve extends an outlet pipe, 
from which projects a horn or whistle, and at the point of 
its projection drops a loop or U-shaped pipe adapted to 
contain either water of condensation from the steam or 
water filled directly into the loop. The water creates 
sufficient back pressure to sound the alarm, but this need 
not be more than about a ponnd, and there is no back 
pressure until the valve is opened. 

QUICK ACTION TRIPLE VALVE. -Will-
Jam Hirst, Trenton, N, J. This improvement relate. to 
a formerly patented invention of the same mventor, the 
improvement pro\iding for automatically movinl( the 
triple valve into a released position for recharging the 
auxiliary reservoir without releasing the brakes, Il.Ild al
ways maintaining the pres'ure in the brake cylinder. The 
invention Is especially applicable to the brakes of the or
dinary Westinghouse system, and consists of a retaining 
valve of especial construction, comprising a casing into 
which opens the exhaust port of the triple valve, a cap 
on the casing communicatine: with the main slide valve 
chamber, while a spring-pressed piston valve has seat 
faces, one of which is seated on the cap, :0 close the con
nection between the triple valve exhaust port ani the 

J c itutific !tutricau. 
the ftange of the wheel of a passing car, and the contact 
rail Is pivoted to an inwardly extending link adapted to 
make contact with contact blocks electrically connected 
with the line condnctors, or lead and return wires. 

Mining. 

CONCENTRATOR. - William H. Rock· 
fellow, Baker City, Oregon. This Invention relates to 
placer and quartz mining, providing a simple and inexpen· 
sive construction deslgued to save the fine gold in the 
sand and pnlverize quartz. It comprises a table mounted 
to rock sidewise about a longitudinal snbjacent axis, the 
table having an end discharge and screeuing and amalga
mating devices, whereby the sand and water in passing 
through the machIne will be constantly agitated and a 
thorough mixing of the sand with the mercury will be 
effected. At the discharge end of the machine is a wa· 
ter wheel actuated by the discharged material, and thus 
affords power, by a cl'IUlk and lever connection, to give 
to the table its rocking movement. 

scraped 
.
and carried in advance of the machine to any de. 

sired pomt, and then gradually or instantly released for 
ruling purposes, and made level by the leveling atlach. 
ments. The latter are so constructed as to ride up a 
mound of loose earth while leveling it, causing the team 
the least possible exertion. 

JUI.cellaneou •• 
TIME I NDICATOR AND REGISTER.

James M. Helfenstein, New York City, and William K. 
Holmes, Brooklyn, N. Y. This improvement embraces 
a working mechanism which is preferably arranged in 
connecti�n with the gearing of an ordinary clock, in a 
clock casmg of ordinary size, and is adapted to indicate 
the expiration of fractions of an hour or longer time, as may be especially desired in teaching or practicing music 
lessons, et(l., where limited periods are given to certain 
exercises. It also has 8 suitable rel,>istering de\ice which 
automatICally registers the aggregate periods of time de. 
voted to exercises .!>" other work. 

STEAM BAJ{E OVEN.-Adam Spangler, 
Mechanical. Silverton, Oregou. A boiler forms the top of the combus-

PUMP. -William P. Keeler, Spokane, 
tion chamber of this oven, and above the boHer is located 

inventor hal! devised a system by which the cards are so 
constructed that any given series numericaUy, alphabeti. 
cally or otherwise designated may be simultaneously 
and qui�k1y gathered and drawn from an apparently 
miscellaneous pack of cards. The cards have openings 
in a certam order. those designed for recording the same 
kind or information ha\ing similar openings, whereby 
these openmgs will be in alignment when the cards are 
placed in a pack. The cards are used In connection with a 
box or drawer having cotresponding registering open. 
Ings, a lifting pin being adapted to pass through the box 
openings and Into sundry of the openings in the cards, 
the cards of a certain series being entered by a pin and 
elevated without disturlJing the other cards. 

PAPER DOLL AND DRESS FOR IT. 
Mariana T. Jones, Boston, Mass. According to this in
vention the body aud dresses .of a paper doU are so 
made that the dresses will be held firmly to the body, 
and the doll when dressed may be freely handled with
out fear of the costume dropping from its body. The in
vention also provides fastening devices for attaching the 
cr.stume to the body of the doll, such fastening deVIces 
being made in a very simple, durable and inexpensive 
manner, and readily and conveniently applied to the 
body of the doll. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

an oven supported by brackets, the oven being completeWashington. This is an improvement in pumps which Iy surrounded by steam spaces except at the front. thus have eccentrically mounted and rotating pistons, the in. producing a uniform heat, and the arrangement being vention providing an effective pump of simple and inex- such as to obtain the greatest efficiency from the fuel. pensive construction. Fitted in the casing is a solid By means of steam supply pipes any desired amount of revoluble cylinder provided with grooves forming two steam may be injected Into the ovens, giving a moist oppositely arranged eccentric pistons. the cylinder divld- heat. insuring a perfect baking of bread or other mao 
FLUID PRESSURE BRAKE. -Joh n M . 

Ing the casing into two compartments, and hinged valves terial and giving a fine luster, without danger of burn- NEW BOOKS AND PUBLICATIONS. restiug upon the pistons. A chest above the casing is ing. 

main slide valve chamber. 

Hu�t. Salt La�e City, Utah. This invention is designed provided with two compartments communicating with BIBLIOTHEQUE Dl<� PHOTO GAZETTE' LES 
to gIVe the engmeer full control of the pressure In the . the casing, a valved discharge being connected with each TANNING PROCESS. -J ohn C. Rogers, PETITS PROBLEMS DU PHOTO· 
brake cylinders, to increase or decrease the pressure at compartinent of the chest. Cuero, Texas. According to this process the hides may GRAPHE . Par E. Wallon. Paris : 
will and recbarge the train while the brakes are set. util. W • be limed and unhaired in the usual way, after which HeorgeF Carre. editeur. 1896. Pp. 
izing also the air which, according to the present prac- INDMILL ATT�CHMENT. -�OrrIso[J M • .  they are subjected to a threefold bating process. The '1'2. P rice 50 cents. 
tice, is allowed to escape to the atmosphere from the pre. Kingman, Chelan, Washmgton. For varymg the stroke of first hate consists of a weak solutiou of s I huric . d 
Iiminary exhaust port of the engineer's brake valve. The the pump. rod of wmdmills, so that the pu�p will be op- to soften and plump the flesh, and thus f��itate i

�c�: The little hitches in photography that always trouble 

invention comprises a retaining valve and a retaining res- erated uniformly, notwithstanding the varIations in the moval ' the second bate is of soapsuds f li ed b 
the amateur, such as the depth of focu8, hyperfocal dis· 

ervoir connected to the prelimiuary exhaust port, with operations of the wln�mlll pitman, this inventor empl�Ys soakin� in cold water and slicking, and th: th�rd
°:ate is 

� tance, and similar points, are here given in dear sum· 

connections from the brake cylinders to the retaining two leve� to �orm gnldeways, ful�rnmed one at each SIde solution of salt, for a few minutes, to toughen the hides .
. mary, so that the book, for those photographers who 

valvc, the valve and reservoir being usuaUy located on of the wmdmill frame and respectIVely connected to the The hides are afterward placed in tau vats with bark, and 
read French, must be warmly recommeuded as usefnl . 

the engine. pump rod and to the pitman, there being between them covered with a solution of alum and water, where it is C USHING BOILED DOWN. An A B C a slldable bracket capable of movement to and
. 

beyond designed they shall be thoroughly tanned without any Iluide to Parliamentary la w based on 
Rallway Appliance.. 

each side of the pitinan and pump rod. By thIS move- changing of barks or raising the hides. the highest authorities an d adapted 
ment of the bracket the motion transmitted between the 

B H . . t 1 B F M P 
WRECKING FROG. -C h arles K. Mar- two parts may be increased or diminished. AG OLDER. - WIlham H. Boyd, 0 g-enera use. y . . ayne. 

shaII T W h' to F l i d II d Hainesville, Fla. This is a device which may be used to New York : Excelsior P u blir,;hing 
, acoma, as mg n. or p ac ng era e cars ad House. T. J. Carey & Company. 

back on the track, this inventor has devised a simple and vantage in connection with platform scales, holding 1896. Pro 127. P rice 50 cen ts. 
inexpensive de\ice. It consists of an incUned support, Acricultural. the bag suspended and with its mouth fnlly opened for 
having its sides similarly constructed to adapt It to tit HARROW. -John McCormick, Brook. the introduction of material, while allowing the filled It is said that there is wisdom in a multitude of coun-

npon either rail and to extend In either direction, a re. Iyn, N. Y. In this barrow the teeth have a circular bag to be quickly released when desired. It comprises selors, and Ule experience of mankind has shown that 

verslble switch rail having a removable and adjustable movement, the frame of the harrow carrying a disk to an adjustable base with bracket stand, a forked arm on strict rules of order are essential when such a mUltitude 

connection with the support. With this de\ice the car which are fixed rings concentric with each other, there which is hnng a rectangnlar frame, and hooks pivoted ar e as�embled. c;s�in�'s manual has met with wide ac

can be readily pnlled upon the frog and incline, alld its being between the fixed rings a movable ring carrying to rock on opposite sIdes of the frame, with other novel c�p:tion, and the 0 �wmg I�ttle. work,an abstract there

wheels guided upon the rails of the track, permitting teeth, and the ring bein,( driven by gearing and c1ntch feature&, desIgned to facilitate the filliue: of a certain � '  ese�es commtn �tion or Its neatness and conven

cars on either side of the track to be readily replaced on members on the axle engagm' g the wheels. As the rna. weight of material in sacks or bags, and thus quickly ence. 
d

S
t
: samp e 0 

h
Its treatm.ent of a subject we 

the rails. making a large quantity of merchantable packages. commen e pl\tagtap on " prevIous question," which 
chlne moves forwardly the rings travel in circnlar paths is at once historical and technical. 

SWITCH.-Jo h n  M. Perkins, Brooklyn, 
N. Y. This is an improvement more especially adapted 
for adoptIon by street railways, the construction being 
simple and the invention providing for the shiftiug of the 
switch while the car ill in motion by a projection 
operated from the front platform of the car. Cent 
trally of the road bed, opposite the switcb rails and a 
switch point, is embedded a face plate, on which are piv
oted two shifting arms, each pivotally connected with a 
shifting bar having pivotal connection with the switch 
polnt,- and between these arms is a wedge.shaped gnide 
block, to guide the switching device pendant from the 
car, and move one of the switching arms. 

MAIL BAG CATCHER.-W illiam T. Stu· 
art, Cheyenne, Wyoming. This de\ice Is designed to 
project outwardly on the car and to move into en!!lga. 
ment with the bag, so as to direct the latter bodily into 
the car, the bag not being bent or crushed and being 
handled with less liability to injure its contents than is 
possible with other de\ices . The catcher may be adjusted 
to operate at either side of the car, and when the car 
Is going in either direction. 

Electrical. 

PERFORATING MACHINES. -Joseph J. 
Relfgraber, St. Louis, Mo. This Is a machine by means 
of which a strip of paper or other nonconducting mate
tisl is perforated to represent printing characters to be 
electr!cally transmitted to one or more distant stations by 
Q special transmitter, and then received by a special reo 
ceiving mechanism in type-written Roman characters or 
figures. The characters received may be impressed in a 
strip of fiber or other suitable material from which stere
otypes may be cast to be printed like other matter, or 
to be received on one strip in type-written print and on 
another strip in perforations. The machine is also de· 
signed to compose and perforate into a transmitting strip 
h solid" or U diE!play" matter having the same appear
ance as hand work m typesetting, making long or short 
lines and justifying and correcting every line before it is 
perforated into the transmitting strip. 

PRINTING TELEGRAPHY. - A further 
Invention of the same inventor provides a transmitter for 
sending the Impulses required for sending the message, a 
synchronizer and distributor for recei\iug the impulses 
over a single wire and sending them to the different mag
nets in the printing and reproducing mechanism, to
gether with sucn a mechanism for printing on paper, im
pressing a strip of fiber or other material for a 
matrix, or perforating a strip of paper or other 
non·condncting ·material. which may then be used 
to operate a type-composing or type-bar producing ma
chine. The invention provides a machanism to operate 
a type.composing or type-bar producing machine in con· 
nection with the perforated copy, and the electric circuits 
and devices for controlling the same. 

EI.ECTRIC RAILWAY SYSTEM. -David 
M. De Witt, MorrlIlton, and William K. Elliott, Little 
Rock, Ark. According to this improvement the line con· 
ductors are carried in a conduit or inoulated track box 
midway between the rails, and contact devices are lo
cated at intervals along the line to be actuated by the 
moving cars, w hereby the energy for operating the motor 
of the car Is tnonsmitted. On the inner side af each rail 
is a pivoted spring-pressed contact rail, to be engaged by 

and cause the teeth to effectively cultivate the ground, HORSE COLLAR .-Richey G .  Lehman, MECHANICAL' ELECTRICAL POCKET DIC. but either or both sides of the disk may be raised by a San Diego, Cal. This Improvement relates espeCIally to 
lever to avoid obstructions or throw the machine out of breast straps or breast collars, providing a simple and im. TION ARY, WITH MECHANICS' TABLES, 

operative adjustinent. proved form adapted for heavy as well as light work, GEAR PRACTICE, ETC. Edited by F. 
and which shall be light and ornamental and easy npon �. Leslie, a$sist ed by Arth u r  R. Cur· 

HANDLED CLAMP FOR HOLDINtl PLOW· tIS and others. The chapt.er on gears 
slLUlEs .--Oharles Nerud, Elroy, Wis. This Invention pro- the breast and shOUlders of the horse. Two nearly trio being by George B. Grant. Cleve. 
vides a tool designed to be moreemclentand durable than anguiar padded or stuffed side portions are connected land, O. : The Mechanics Publishing 
the tongs gsneraIly employed in handling and repairing together across the breast by a flexible connection, their Company. Pp. 348. Price $1. 50. 
short landside plows, more ftnnly clamping the share and rear opposite sides ha\ing me.and for attachment to the 

traces, and the upwardly extending portions being con. This excellent little book will be found usefnl for me-
landslde, and more readily adjusted to and removable from h i d I tri I '  I nected together across the neck, such portions being c an cs an e ec ca engmeers. t contains numerous 
the plow. It comprises a handle having a transverse tabl . th '  II I ted d formed In two separated plies constituting loops for the es, 10 e maID very we se ec , , an various in-
opening and a trauaverse head projecting from one end, passage of the reins, and thus dispensing with the em. formation relating to engineering in general which can
there being share-securing devices at each end of the ployment of rings. not fail to be acceptable. Its size makes it a veritable 
head, while a brace, extended transversely through the 

MEASURI NG MACHINE. _ Hermann P. 
pocket manual. 

opening In the handie, has at Its outer end means for set 
curing the share and for adjustably securing the brace. Wolf, Burlington, Iowa. According to this invention a MATRICULATION DIRECTORY, No. XX, 
The tool is strong enough to resist bending when heated, stationary or revolving cabinet, provided with one or a JUNE, 1896. With articles on the 

enabling the share t o  be rigidly held when being sharp- nnmber of compartments, i n  which may be kept spices, special subjects for Jan uary and 

ened or welded, affords a ready and wide range of ad. powd�r, seeds, etc., is provided with means for measuring June, 1897. Price 50 cents. 

justinent, and prevents all springing of the plow while out or dispensing such amounts of material as desired. This book, althongh arranged exclUSIvely for the Lon· 
sharpening or pointing. In each compartment are upper and lower divisions and don or English horizon, will be found to be very useful 

PRESERVING MILK AND CREAM. -Ed. a pivoted trough of definite area, designed to hold a by educators of other countries, in showing the drift of 
specific quantity of the material to be. measured, and by thought and of practice in England, and the scope of ex
turning a handie such quantity of matetisl is released amlnation required under the London University system, 
and discharged into a scoop placed to receive it. The and should with these advantages meet very considerable 
device is very simple and Inexpensive, and is designed circulation in America among those in charge of its edu· 
to prove a great convenience to storekeepers and others. rational field. 

ward P. Hals, New York City. This Inventor has de. 
vised a method of preserving milk and cream and simi· 
lar liquids In such manner as to destroy all gennli and 
other Injurious matter, and at the same time facilitate 
transportation to market. The milk or cream Is tirst 
sterilized in bulk at about 1670 F. and then immediately 
and quickly cooled to about 500 F., when it is placed in 
metal boxes or barrels of desired size and shape and 
frozen solid, being afterward removed and sent in sealed 
packages in refrigerators to market. 

GATE. -William Heaton, Allerton, Ill. 
This is a simple and inexpensive gate which any farmer 
may make for himself, and which may be so hin�e l as 
to be opened or swung from either end, or may be en
tirely lifted off and set to one side when necessary. It 
has two vertical parallel blll'il at each end, antl the upper 
horizontal bars are doubled at the top to form klnging 
supports. There are two posts at each end, a shorter one 
being connected to a louger one by a crossbar and haviug 
its end extending into the space between the top bars of 
tbe gate and forming a pintle. By means of a removable 
section, the gate may be hnng so as to swing above 
snow. 

GATE. -Jallles Sim pson, Veed ersburg, 
Ind. This patent is for an improvement on a forn: erly 
�tented Invention of the same inventor, simplifying the 
operating mechanism and affording complete control of 
the gate from either side, allowing one to stop the Itate at 
any point after starting to open or close it, and also 
allowing it to be readily opened or closed from any 
point where it may be at rest. The gate controlling me· 
chanism preferably consists of controlling and operating 
levers and their connections, without employing cables 
or their equivalents, or pulleys and similar gnides. 

SCRAPER AND LEVELER. -GiJ man N. 
Folsom, Hobart, Nevada. This is a combination ma
chine adapted to scrape and level roads, or to pulverize 
and level ground and save the work of a harrow, and 
which may also be advantageously employed in building 
new roads. It consists of a frame ha\ing II forward and 
a rear transverse runner, with inclined under surfaces, 
with a scraper blade adjustably mounted on the forward 
runner 8I;t!l. JIl.!l4Illt tor rocking it. The earth lIl8y be 

MILK RECEIVER. -C harles M. Wilkins, MONEY, SILVER AND FINANCE. Bv J. 

Wilmine:ton, Del. This invention is for .a receptacle to Howard Cowpert b wait. Th ird Edi· 
be placed within the house to receive milk poured tion. New York :  The American 
through a funnel from the outside, so that it cannot be News Company. 1896. Pp. 242. 
tampered with by outsiders, and the contents will be Price 25 cents. 
wholly protected from dirt or dust. The receptacle is The so· called dreary science of political economy, if it 
adapted to be secured to the inside of a door, and has a be made to include finance, bids fair to become a very 
removable top with a vertical open portion covered by a iuteresting subject, at least one affecting very vital inter. 
swinging door, a curved milk tube being adapted to be ests, within the next few months. The present little 
inserted throngh an opening in the door to engage with essay is from the standpoint of a believer in gold and 
and open the door, and afford means for pouring milk seems to be very interestingly and well written, and wili, 
from the outside into the receiver. we are convinced, meet with warm appreciation from its 

CURTAIN H OLDER. -C harles J. Swan· readers. 
strom, Deadwood, South Dakota. 'fhis is an improve. SOMETHING ABOUT X RAYS FOR EVERY' 
ment in open hook window curtain holders adapted to BODY. By E\\'ard Tre\'ert. Illus· 
be secured to the window frame or casing, the novelty of trated. Lynn, Mass. : B u bier Pub· 
the device consisting in a stop provided for the pivoted l ishing Compan y. 1896. Pp. 78. 
rotatable curtain hook proper, holding it horizontal in Price 25 cents. 
its normal position of use. The hook may be swung DIE GRUNDLEHREN DER ELEKTRICITAT. 
around from such position to hang downward at the Mit hersond erer RUcksicht auf i h re 
side of the window, its position when not in use. The Anwend u ngen in der Praxis. Von 
device is very simple, and easily secured to or removed W. Ph . Hauck. Mit 82 Abbild ungen, 
from the window frame. Dritte A u fi!l.g'e. Wein. Pest, Leip· 

SHADE ROLLER TIP. -- William B. zig. A. Hartleben's, Verlag. 1896. 
Shaw, Brooklyn, N. :Y. This inventor provides an ex. Pp. 295. Price $1. 
tenslble tip for "pring shade rollers, enabling the ends of Prof. Ed er's "J ahrbuch " fUr Photo· 
the roller to be adjusted horizontally. The shade at- IrI'3phie und Reproductions technik flir das Jabr 1896 
tached to a roller with this improvement may be cent has just been published and it brings on 645 pages a large 
tered, and the same roUer may be used on a wider win- nnmber of original articles, by wellJknown writers, on the 
dow, the adjustinent being effected without interfering present state of the photographic art, and a re\iew with 
with the spring in the roller. The shade roller has in 

text illustrations of tlle progress made in this art during 
one end � bore, and fitted to slide on the bored end is a the years 1894 lind 1895. Considerable space is given to 
tip having a longitudinal slot for permitting the shade to interesting articles on color photography and color pho
be secured to the end of the roller, there being a spring tographic printing, and special attention is called to an 
mechanism carried by and movable with the tip. article on this subject by Dr. O. Wiener, pages 55, 187. 

INFORMATION CARD. -Heury P. Stam· A large number of beautifnlly executed plates showing 
ford, Grand View on Hudson, N. Y. For cards bearing the present state of the art accompany the volume. The 
classified infprmllt\on so as to be easily acceesible, this I publisher is Wilhelm Knapp, Halle a. S., Germany. 

© 1896 SCIENTIFIC AMERICAN, INC.
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Brake. See Air brake. Car brake. �'Iuld pressure Inkstand, G. H. Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564.,201 

brake. Iron, preparing sf)luble saccbarate of, C. Stab 1-Brake. O. M. Gould . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564..248 scbmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564.,261 
1.,.. ciIa�!/Il fM l .... �Hon ...- tA .. _ .. one Doiia.� .. line Brake .Iack adjuster, automatic. H. Pltketb ly . . . . 564..220 J ack. See Car jack. Llftln" jack. R�n":h ��:�:.'lil�� 1;oft��s':'��'lrabi.: : : : : : : : : : : : : : : : =:� 1�?��

a
.!i':

a
�';.�·tat����fui .. 'for' treaiiiig; 'X: if: 564.,

1i64 jOf' taCB ;'nserlton : about eilJht 'WOf'M to a line. Acioertist1'l'l.ml.U -mwt be rueivt.d at publication offi,ct aa mf" 1I U  Thursda.V morning to appea.rm tM. foUowiM wuk', U8ut 
Buckle, .r. V. Washburne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564..399 Gaiennle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564.,481 
R�rflr �':fti::�:a n¥t"e����W.\ �.v�.

eG�e:.;o��� t\!:� Key fastener, F. Reisner . . . . . . . . . . . . . . . . . . . . . . . . . . .  564..452 

B tt f t I W C I 564 325 Ke�����t��t:t. ���e":f��I� . . ��e.�����: .?J'tIt6: 564.,{lj7 B�tt�:;.�j�Ba.:'rr':fu��s . . : . . .  � .�: : : : : : : : . : : : : : : : : : : :  564.:a:u Keyles. lock, G. L. Barney . ....... . ... .... . ... . .. . . .  564,268 Marine Iron Works. Ch!C8I(o. Catalogue free. Button setting Instrument. hand. F. S. McKen- Knitting machines, plusb bur for circular. W. M. 
" 1:. S." metai poll.h . Inn1anapolis. Sample. free. But���.; maniifacture of marbi;'; ·onyX'o�·.imiiar: 564.,337 La':��ii'iler: w: c: il'omaii : : : : : : : : : : : : : : : : : : : : : : : : :  =:� 
Presses & Dies. Ferracntp Macll. Co., Bridgeton. N. J. Cab?; JIip?W.·L�£ewi;,: : : . : : : : : : : : : : : : : : : : : : : : : : : : : : : �:� t::KII,;::;,!�,��'if: f·S.K'�ehf����: : : : : : : : : : : : : : : : : : : :  �:� 
Screw mach ines. millillJ!' macnme •• and drill presses. Camera. pbotOllrapblc, H. B. Carlton . . . ... ... . . .... 564,£72 Lawn .prlnkler, J. P. Van Sickle . . . . . . . . . . . . . . . . . . . .  564,849 

'rh� Garvin �lacb. Co .. !.aillht !lJ1d Canal Sts .. New York. 8::::e�.'\\:�����:gi'.i�:. ? .�: .����i����� : : : : : : : : : :  �:� t::�g:�.��:?:�t�'t
c
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Graduate of technical .chool wishes position as Can opener, W. Weidner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564.,(89 M. Tldd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 564..235 
draugbt.man. Mechanical enf ineer preferred. Good Can B:'&��t�: .��.������ . .  ����i�� . ?��� . . ���: .�: .�'. 564..442 t::�bp'i[n�O&I.nti:j.r������'.�: .�: .�����: : : : : : : : : : : :  �:m de
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J Car brake and fender, emerllency, C. C. Peck . . . . .  564..533 Lifter. See Plate l ifter. Wagon body lifter. Enlline I. built by tbe ))e La "ergue Refrillerating Ma- Car bral<el eleclrlc, J. C. Henry . . . . . . . . . . . . . . . . . . . . .  564.,195 LlftinllJack1 M. M. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . .  564.,445 
cbIDe Company. Foot of East 138tb Street, New York. 8:� �:g!�'\v�i:I�llg�imaiin:: : : : : : : : : : : : : : : : : : : : : :  �:� LOC3icat�� ��k�OC�eyr::.cro���· D

as
p lock

. In-
'['be best book for electrICIans and beginners in elec- Car fender, H. A. Webster . . . . . . . . . . . . . . . . . . . . . . . . . .  564..00 Locking mecbanlsm for mob and burlllar proof 

tricitv. is "  lUxperimental Science." by Geo. 11. Hopkins. cC'ar Ienkde!, DE' WT 
I Illiamson . . . . . . . . . . . . . . . . . . . . . . . . . .  564.266 L doors, O. J

d· 
Merritt . .  · ul 

. . . . t . . . . . . .. . . 
· 
. . . . . . 'J" 'C" 564..388 ar 

l
ac , J!i. • ay or . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ocomotIve raugbt reg a \ng apparatus, • • Bv mai l • • 4 , Munn & 1:0 .. pul>li.hers.M1 BroadlVay. N. Y. 8:: ���if�=�t��e���:n:e�?1.:&�'i.�.;: : : : : : Lo�;:n�l,;,ii i;, . . liqj[ ·o,perailiiji'mectiani.m; ·ii:ii: 66U70 Stay wit.b your job. and wltb your wag ... pay In.tall- Car, stock. W. Cl ine. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  .303 Goodyear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564..3f4 menta lor a profitable olive orchard. Booklet free. Car, tramwa7' H. M. Boles . . . .. . . . . . . . . . . . . . .  564,551, 664,552 Lubricator, M. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564..503 

Wbiting's Olive Colony, Byrne BuildIng, Los Angele., Car wheel, 'I. P. Murpby . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564.,214 Lubricator, H. W. Enll�ren ...... . . . .. . . . ........... 564.,001 
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a
�g�g� :I:���g:l�fe��i� �:��riC, G. Rossbacb . . • . • • • . • 564,258 

Carpenters-Make more money. Inve.tl�ate Ran- Ca���s:l::fcl.;tiI��g,�eriei<i: : : � � : . : : : : : : : : : : : . it:lli :t:l�g g��I�� ��b1n�: r����oo;i'&·p;.it.;,;;oii: : �:ksg .. .  me·. Concrete Construction. Easily learned. Liberal Ca.e. See Bookcase. Seetional case. Measuring conveyer. W. G. Kendall . . . . . . . . . . . . . . . .  564..329 
terms for exclu.ive ril'bts. Ran.ome & Smith Co., 758 8g�jl�'1?'ifreni::::·. : : : : : : : : : : :: '. : : : : : : : : : : : : : : : : : : �'.� Measuring vessel • • elf. Lewis & ('lark . . . . . . . . . . . . . .  564..383 
Monadnock Block. Cblcallo. Cb . h k t h J Wild �:r�i;:g;'y;::':ipLp�t�sO.':r:�· .. IC·.·H: Lamp' : : : : : :  rJi',� 

. . cb:l� s"e"e C�:v�rilbie Cb�: 
. 
Foiiling·chiilr."iie: 

564.,493 
MANUFACTURING INVITED.-Partles wltb paymg ar- clinlnll cbair. :t�\�1 8���MWn':&�����·· �r���il�· E. Ries . . . . .  564..453 

tides fnr manufacture Deedin� additional capital and Ch imney cowi. W. E. Esperson • . . • . . . . . . . . . . . . . .  o • • •  564,368 MiDRID." p.uErPlo"O
Stet •• ' .co . . m . . .  b.l.ne . .  d . . a.u.g . . e.r. a . . n. d . .  r. e .. a.m 

• . 

�l,�·, �'.509 
location, write Secretary Board of Trade, 'l'idioute, Chuck, mallnetic, O. S. Walker . . . . . . . . . . . . . . . . . . . . .  564..296 H. 11 � """ .... 
Pa No bonuses ; no experlmento ;  only practical busl- . 8���: �: �p!Yf�:::::. � � : � : : : : : : : : : : : . : : : : : : : : . : : : : : t\!:� Motb bailS. device for clo.ln". G. F. Rose . . . . . . . . . . 564.,224 
ness now paylllJ!'. or wbicb can be made to pay, a rea- Cillar cllppin"., press for packing, Knollenberg & :t�t��� p�.:;,er�fl��r;u�.?to�a·J:winii ·maciitiie 564..5aI 
sonable per cent. on investment desired. c)e��:�og�e 'Grain' cieilner: ' . . . . . . . . . . . . . . . . . . . . . . .  564,28'1 Mu:g���nd. C. Stickney . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564.397 "'-Send for new and complete CatalOllue or Ilcientlfic Clip. See Ca.ble clip. Mu.ir,,1 Instrument. antomatic, T. A. Macan-
and other Rooks for sale by Munn & Co .. 381 Broadway. gj�t:;g ::J'�::"n'\8�,l.J�.bW'gli;;n: : : : . : : : : : : : : : : : : : :  �:m No�:!\�; ·ex·liaii8i,' j,'ii: ·:Eari.':::::::::::::::��'� �.� �:� New York. Free on I1Ppll .... tlon. Coal and wood box. N. Larson . . . . . . . . . . . . . . . . . . . . . .  064,382 ��f'l�c:�J�l1��aIfo:el �· . .  ��.���i�� : : : : : : : : : : : : : : f!Jl1:� 8�:ti.b�.1,11'�:.;.�����: '::::::::::::::::::::::::::::.: f!Jl1:� Nuts. rubber cap for axle. J. �'. Wynkoop . .. . . ... 564..323 

Convertible cbalr. J. G. McCaO'rey . . . . . . . . . . . . . . . . . .  564..253 011 enlline. G. J. Altbam . . . . . . . . . . . . . . . . . . . . .  564. •• 76, 564.577 

8��'ilJrt.' !l'C�r�:g; .�: .�: .�.i�.�i.����: : : : : : : : : : : : : �:� 8��Te:"to"i.a��nI: i;,e:ie�.d��O.� : : : : : : : : : : : : : : : : : : : : : : f!Jl1:� Corn popper, R. O. Stut.man . . . . . . . . . . . . . . . .  564,230. 564..231 Overall •• L. Goodman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5M.373 Comer tron. sheet metal, L. M. Devore . . . • . . . . . . . .  564,273 PackiDil. C8.£le knockdown cell, M. AmB • • • • • . . . . • . . .  564:.357 
Corrodlnll 

�t. F. W. Butler . . . . . . . . . . . . . . . . . . . . . . . . 564.183 }::::or���td��e
l�i':!'l,��.;. l.'W: f���y . . . . . . . . . . . 564. 

8�:;SC�:�ed, at!; ���'."8���ieii.' : : : : : : : .' .' : : : : : : : .' : : : :  �;tlt Paper ball mac�lne, W . LlddelI . .  . . . . . . . . . . . . . . . . . . 
Cou.{:�ftf· J:�II�f. �oe'm�I�g·CO����. cWgt�: �:�:� �gtil��

0
:;:'*'i�:�1P.·8�jjexier: : : : : : :  
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HINTS TO CORRESPONDENTS. CUlr�:y�fl.I�f' A. Stock . . . . . . . . . . . . . . . . . . . . . . . . . .  564.,345 �:�:�,��Wef.'lf.bj��o�e�: �:�.��::::: : : : : : .' : : : : : : :  f:::J 

Name. a .. d " d d  re88 must accompany aIl lette1'8 Cultivator, W. F. Jobn.on . . . . . . . . . . . . . . . . . . . . . . . . . . .  564.,428 Paper webs. metbod of and apparatus for color-or no attention will be paid thereto. This is for our Cultl.ator. dl.k, G. P. KI.tner . . . . . . . . . . . . . . . . . . . . . .  564..524 inll. S. R. Wagg . . . .. . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . .  564..353 
information and not for publication. Cultivators. weeder attachment for .ulky, E. Penholder linger re.t, J. T. Abrens ...... . ......... 564.178 

R e l � re .. ce .. to former articles or answers sh<!uld cur�:�O
n,:,��·R: i:nrildri<iit:e:::::::::::: ·:. :::::: ·:.":: �:� �g���g���Wi�':.I�:tr.,��'tl��'e�l�b�������::::: : : : .�:rli give date of paper and page or number of question. Curtain Oxture, W. F. Goerdes . . . . . . . . . . . . . . . . . . . . . .  564.271 Piano attacbment, P. Du!!r . . . . . . . . . . . . . . . . . . . . . . . . . .  1i64,476 . ..  q II i r i c .  not an.wered in reasonable time should Cuspidor. G. A. WolO' et al . .  . . . . . . . . . . . . . . . . . . . . . . . . 564,483 piana attachment. T. T. FI.cher . . . . . . . . . . . . . . . . . . . .  564.,370 

be repeated ;  corre.pondents will bear in mind that Cutter. See Band. cutter. Butter cutter. Piano pedal. P. Gold.mlth . . . . . . . . . . . . . . . . . . . . . . . . . .  564.,191 BOme answers require not a little NSearCh and, Dampln� and erasIng device. W. C. Wilson . . . . . . . . 564..238 Pin. See Hat pin. 
th<!ugh .we endeavor to reply to all ei�er by letter p,r::��.a �:.,t'����t�''.l��!��r. w. C. Burllum . . . . . .  66J.489 Pipe. See Tobacco pipe. 
or ill thll! �ePar:ment. eacli mu.t �ke hI. turn. . I Disf.laYing lace curtain •• device for. J. J. Reid . . . . 564..451 }:l�i�n lJ,ai��.r� c·�eN.'���: .T: . �:. ����: ::::: :: : : : : : : : f!Jl1:� 

H n  )' c rs WIS mg 0 purchase any article not advertised Dol . Hlnricbs & Bemis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564..583 Planter and fertilizer d,.tribnter. combined, A. J. in our columns will be furnished with addresses of Door banller. N. M. G. S:rverson . . . . . . . . . . . . . . . . . . . . 564..318 Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 564..520 
bouse. manufacturing or carrying tbe .ame. Door .top and retainer, J. H. Ward . . . . . . . . . . . . . . . .  564.,237 Planter attacbment. corn. A. J. Tbomas . . . . . . . . . . .  564..M5 

S peci a l  \V r i ll e ll I lI f  .. I'I .. .. t i o ll on matters of [)rill , See Corn drIll. Grain drill. Plantinll macblne • •  eed, E. S. Benbam ............. 564.550 personal rather than general interest cannot be Drilhnll macblne. W. R. Fox . . . . . . . . . . . . . . . . . . . . . . . 564.,479 Plate lifter. pie, C. P. John.on . . . . . . . . . . . . . . . . . . . . . .  564.,285 
expected without remuneration. Dnun� m;}��:�m for propul.lon of wbeels, C. 564 19f ��,::��g� ��i��\�ntf' �ti�?�: �ac�u�':.���: : : : : : : : : :  �:� Sci e n t i fi c  A lll e r i (·a .. S I I I' l. l e lll e n t. referred Drying clo.et. J. IIiciciioiie: : : : : : : : : : : : : : : : : : : : : : : : : : :  564:254 Portable furnace, W T. & L. C. Underwood . . . . . . .  564..:m to may be had at the office. Pnce 10 cents each. Dynamo. alternating current. Hutln & Leblanc . . .  564..200 Po.t. See �'ence post. 

Ho o k .. referred to promptly supplied on receipt 01 Educational aypJiance, F. Sheppard . . . . . . . . . . . . . . . .  1i6I,396 Pot. See Corrodinll pot price. Egg te�ter. S. . Bittinj! . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564..800 Potato dl�lIter. E. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . .  564,21i6 

lUi .... ral .. senUor examination should be dlstinctly ElectrIC aro llllhtlng. G. R. Lean (reissue) ......... 11,559 Pre ••. See Filter press. marked or labeled ElectrIC elevator. G. T. Francis . . . . . . . . . . . . . . . . . . . .  564.,480 Printing plate and produclnll same. A. Patek . . . . . 564..290 . ml:��:g ::r,b6�'li�1l����: .�'. ����.��y��:::::::: � �g:�:�o�rJfi �'I#:'��e{aIie': ' and "spreade':: if: 564..549 

(6920) S J C 
• Electric motor, H. J. Scott . . . . . . . . . . . . . . . . . . . . . . . .  564,{55 Kimble . ... . . . . ... . .. . . .. . .. . . ... . . .. .... . . . . . . .. .. . 564..381 . . says : an you gIve me a Electric motor speed r"ltnlator. R. EICkemeyer . . . 564.,558 �::,dpl,I'W.��.�p����. �������:.� .. � •. ��.��: : : : : :  m'n� remedy for perspiration of the feet ? A. A German pharo ml:�m� �'i:��?ctn:fulf��fiei boj[fo;';·(;: ·X:i.i:ez..: 

564;283 ...... 
maceutical journal recommends the following : Iler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564.,527 ��fe,di:�W:':'t'l:: .�: .�:'�.I���: : : :.: :  :::: : : : : : : : : :  

564.,
500 

Carbolic acid. • • • . • . . • . . .  • • • • . . . .  . . . . . . . 1 part. �1���l:��g��:g�e'lY:!l'':: :;e::nsll}��";'ii� 564,262 �rm��. 'ii-'.m�n��;,�·. �:.������� : : : : : : : : : : : : : : : :  Burnt alum. . .  . . . . . . . . . . . . . . . . . . . . . . . . .  4 .. Ele�:��'No:::�I!!i.: mean. ·�r�e:'r� 564.,386 �l;!��
e
c':.�e�'§�rl: go:ne���b.

an
::::: : : : : : : : : : : :  Starcb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l.nI Ele;?tO�' W.:':��:ic·.;j.;vaior: .. . . . . . . . . . . . . . . . . 564.,38f. RaIlway cros.inll "ate and .illnal, M. W. Tayl"r . .  Frencb cbalk . . . . . . . . . . . . . . . . . . . . . . . . . . 50 EI Rall"ay. elevated electriC. E. W. Farnbam . . . . . .  . 

OU of lemon . . . . . . . . . . . . . . . . . . . . . . . . . .  2 .. EI:�:����Pg��y�. �i.g;,r�':,�iii,j · ro,,: .. .  s: . .  c: 564,321 Rai���'; .��.t.�,. �.���.����� .������I.�,. �:.�: ����� 564..200 
"ak fi d t be lied th ha ds d 

Stickle ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564.,3U Railway rail bond. electric. F. H. Daniels . ......... 564.,248 .In e a ne pow er, 0 app to e n an Elevators, means for operating, J. E. Pntman . . . .  6&;313 RaIlway rail JoInt. Goldstein, Dawson & Krome . .  564;278 feet, or to be sprinkled inside the gloves or stockings. Enameled ware. manufacture of. A. Nledrlng- Railway rall ]olnts. locklDll device for, L. Ander-
baus . . . . . . .  y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . 564.,217 son . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . .  . . 564.267 

(6921) P. B. V. says : Please give me, EnamellnfJ metallic surf...,.,s, A. J. Vollratb . . . . . .  564.,852 Reamer. R. H. Elllott . . . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . . . li64.510 

through your Note!! and Queries column, a method for �::�:s�y 
�=�t·I:nI�::

n
f'i:':·ii ... : ·L .

. .  :&i. " iioiit� 564.'26IJ �f!l�t�!���:nP.·lf.
l
�i�r:metz::::::::::::: : : : : :  �:� 

removing wrinkles in imitation parchment. A. To En:.e,.�:i:�rbioCk;H:sira:,;:::::::::::::::::::::::::: !#:!ft 1:��tf��e'i.'i.�."{v�rW:l,:::::::::::. :: : : ::: : : �: : :  �;m smootb parchment which has become wrinkled, place Envelop, R. Hlrscb ... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564,247 Rumer. R. 8. Barnum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564..359 
the parcbment face down upon clean blotting paper. ���I=e��V. �:f:'bo�ri.�����: : : : : : : : : : : : . : : : · : : : :  �:m :�:�; ���(:,W:i. ��"#-eJijrie'i.·. ���.��: : ::: : : : : : : : .' : : .'  gg:::lit Beat up to a clear frotb, with a tew drops of clove oU, :ye �t. lac ng, R. C. Plelns . . . . . . . . . . . . . . . . . . . . . . . . . .  564.,579 Sa.b ra.tener. G. M. Hubbard . . . . . . . . . . . . . . . . . . . . . . .  426 
the whites ot several fresh eggs, and witb tbe fingers ' F:'.; r�!�r';,��;.�n:Je�i�.1j·. '�J.:;;kar: : : : :  �:� �:�a�f!c�m�n�e1i�·ii:iJo,waD: : · . .  :::: : : : : : : : · : : : : : :  499 
spread this over the back of the sheet and rub it in Feed boldlng b n, W. S. W itte',' . . . . . . . . . . . . . . . . . . . . .  564,495 Sawmlll .et work., H. McDermott . . . . . . . . . . . . . . . . . 
until tbe parcbment become • •  mooth and yieldlng. Tben �:�:.

l
gg��\�

e
;.�1��. fi;:,'i::�ii: : : : : : : : : : : : : :  f!Jl1:A� �::I���:c'l:l::'e m;,�����e�J?iI�Wt��iieid : : : : : : : :  564.: 

spread it out a • •  mooth as possible, cover with oU sUk Fence posts. etc .. machine for driving, G. W. Scale beam. G. C. Wooster . . . . . . . . . . . . . . . . . . . . . . . . . . .  564.. 
and pre88 for a day. Then remove the .Uk and cover Fen�:��:'j,'S:M&rii.;: : : : : . : : : : : : : : : : : : : : : : : : : : : : : :  �:� ��'i.:.�::I�tM��a�:r'!'::t· *i�d��

e
:C�:.!'n: 

. . . . 564,342 
with a linen cloth and press witb a warm iron. �:��n�t;"�i�· s������, M: i.i:: ·SIi·euiiJierg,;;.::: : : : : :  �:� ���?,"E�':J���o�:;'. �: �: �'.���.�: : : : : : : : : : : : : : : : : : : :  it:m Fertilizer dlstrlbnter, J. E. Rerlnll . . . . . . . . . . . . . . . . .  664,181 Seal for envelops, safety. F. M. Converse . . . . . . . . . . 564..327 

J��ig��!':��b���.CA:dr�'!:��: : : : : : : : : : : : : : : : : : f:::il1 Seat. See Reversible seat. �prlnll seat. 
INDEX OF INVENTIONS Fil A J Tb �:�lo'!'a�·c���,

n
i\�'1f.·Van·DOlah: : :.: : :·. : : : : : : : : : : : : :  �:� Filrlr�y�f)avi.:  . . . . .  ���.s.��::: : : : : : : : : : : : ; : : : : : : : : : : :  �:iim! Separator levellnR de.lce. O. Swisher . . . . . . . . .  : . . . . 564. 

Por wbicb Len .. r. Palenl ot 'be 
V nlCed Slale. were Granled 

July 21, 1896, 

Filter pre •• , Debne & Harzer . . . . . . . . . . . . . . . . . . . . . . . .  564,422 Sewer lias trap, G. J. Debn . . . . . . . . . . . . . . . . . . . . . . . . . . .  564. Fire alarm 8vstem. automatiC, E. A. !Speer . . . • . . . .  SlW,229 Sewinll machine, H. W. J obnson . . . . . . . . . . . . . • . . . . . .  564, 
Firearm. '1'. G. Bennett. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564,421 Sewlnll macliine motor. S. Ro.enblum . . . . . . . . . . . . . .  

FIrearms, .afety locking device for magazine, T. Sewing macblne tension device. J. B. Dobyne • . . . .  

Fir.? ..... ::�n .. ij;ty· ·.iOp · for " or;eraiiiig" bar;," of 564.,400 ��:�: �tl'e��!���i�"tile Eb:.;;,�fi���W: J: Mlii: Flr:r
::.'.':,����n:,:o�a.:.�O�jdinii. 'f':oiD: 'j,): 'r:: 564..441 Sha�Cb.;.;;,r . iiiife' or' SCI;'·so •• : J: A: 'whitney: : : : : : :  =:r� " N O  EACH BEA KING 'I'HA'I' DATE. Pblpp.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . shelbracket, wardrobe, I. W. Hey.lnller . . . .. . . . . . 564.,519 Fireproof partition, ceiling. etc., T. Bailey . . . . . . . .  Sblp., hydraUl iC system for closlnll watertight Fi.b book. J. T. Hastin" .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 564. bulkbead. on board, W. B. Cowles . . . . . . . . . . . . . .  564..474 

[See note at end of list about copies of these patents.] Fish tra1£ J. C. Burdick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564.. I Shutter bower and fa.tener C. Zimmerman . . . . . . .  1ifi4,548 �Ia", bra e, A. AnJ<ell . . . . . . . . . . . . . . . . . . . . . . . . . . .  564., Siftlug .creen, etc'J J. Areli . . .  . .  . . . . . . . . . . . . . . . . . . . .  66U79 100d pressure brake, E. E Kllrns . . . . . . . . . . . 564.522. 564. SIIlhts. wind Ilage ror. L. M. Fuller . . . . . . . . . . . . . . . . . . 564..514 AJlr\cnltural lmplement. C. P. Lesber . . . . . . . . . . . . .  564..43:1 Fo[d in� chair, A. Pa ce. . . . . . . . . . . . . . . .  . . . . . . . . . . 564 Silmal compensator. D. F. Vaugban . . . . . . . . . . . . . . . . 564..351 Air brake. H. F. No:ves. . . . . . . .  . . . . . . . .  . .  . . . . . . . .  564..389 "'old!ulI cbllir. A. D. & W. K. ·.rrue.dell . . . . . . . . . . .  564.. Skirt, bicycle. K. J. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66'.271 
Annealing pan. W. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . .  564,568 . Fol<lmll machine, 1.'. C. Dexter . . . . . . . . . . . . . . . 564.,556 1 Skirt divided, H. Scbllvinski . . . . . . . . . . . . . . . . . . . . . . . .  564..292 Annunciator. d. B. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . 564..314 Fold iDll table, .ectional. A. M. Cody . . . . . . . . . . . . . . . . 564..004 Slate: drawing. I I . A. Mishler ..... .. . ... . . . .......... 1ifi4.211 Atomizer bulb, R. Park�r . . . . . . . .  . . . . . . . . . . . . . . . .  564..300 Foot power maChine,!!. A. Gould . . ... . . ... .. ... . . . 564.,572 Smoke and cinder conveyer. M. J. Wyatt . . . . . . . . . .  564..298 Awning. wIndow blind. C. B. Stllwell . . . . . . . . . . . . . .  564..413 1 Friction movement. M. D. Knowlton . . . . . . . . . . . . .. .  004,250 Soap cup or bolder. Scbwecbler & Ingram . . . . . . . . .  564.,540 Badge pin or button. ( '. B. Adams . . . . . . . . . . . . . . . . . .  564..356 Furnace. See Hot air furnace. Portable fur- Soap slabbing machine, B. P. Dunn . . . . . . . .. . . . . . . . . 564.,fIO'i' 
Band cutter and feeder. A. Heine . . . . . . . . . . . . . . . . . . 564.280 nace. Spinning .plndle •• device for lubricating. J. & R. Bemnll, tbru.t, M. Schmaltz . . . . . . . . . . . . . . . . . . . . . . . .  564..537 Gas. apparatus for maklDll. J. Febrenbatch . . . .  .. 564.,512 S. Dawson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564..S66 
Bed and coucb.:fo ld inll, A. S. Leigbtou. Jr . . . . . . .  564..1i65 Gao burner •• making incandescent. bodies for, O. Spool bolder. C. E. Lincoln . . . . . . . . . . . . . . . . . . . . . . . . . .  664,434 Bed, foldlnll. E. M. Antlsdel. . . . . . . . . . . ... . . .. . . .. . .. 564..'65 I Kroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 564.400 Sprlnll seat. J. H. Housman . . . . . . . . . . . . . . . . . . . . . . . . . .  564..199 
�:�;,fl��\�lfac�in�: ¥r�
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564.,£29 
�r:�':,��'i,".;. !��I�.ar ���o�:�: . . . . . . . . . . . . . . . . . . . .  06L213 

Bicycle or like vehlcle. C. L. Travl .. . . . . . . . .  564..319, 564.,548 I Gate. E. G. Holder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564.,381 Stqnd See Music stand. 
Bicycle pedal. Black &vGaylor . . . . . . . . . . . . . . . . . . . . . .  564.801 1 Generator. SM Steam lIenerator. ,Stand'for .tralners and tea and coO'ee pot., com-Bicycle pedal, J. P. La '''ne . . . . . . . . . . . . . . . .. . . . . . . . .  564,431 Grain cleaner. J. C. Welling . . . . . . . . . . . . . . . . . . . . . . . . .  564..491 ,. blned. M. Wbeeler ... . .. . . ... ............. . .... .. 564..462 Bicycle riders. trick platform for. C. M. Peck . . . . .  564..392 Gram drill. H. C. Ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 564..424 Stave bending macblne. W. L. Kellogll . . . . . . . . . . . . . 564..203 Bicycles, adjustable bandle bar for"M. B. Ryan . .  564,!i36 Gun., barrel 10cklDl( bolt for breakdown. W. Steam boller, J. C. Titus . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564. 346  Bicycles. adJustable mirror for, F. «yan . . . . . . . . . . . 564.,fM Lel.Uko . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564.525 Steam enginl'. W. Wrlgbt . . . . . . . . . . . . . . . . . . . . . . . . . . .  564..347 
Rl�tl�:e.:aeceb���I�l���l�· J. MacbPtb . . . .  . .  . . . . .  564.,437 Gu't"re!��kll:::dlr;::.�W ��sgge�.����� . .  ����I.�� . �� 564..UO ��::�::::t��a;,i."n.ir ... ���:,ag,:t,�

s
:r'f;arks : : : : : : : : : :  rM:� 

B�I�gr����tg�:a� h��f';r�' F. Barney . . . . . . . . . . . . .  564.,180 I:::i,!��b��'i,� ��tee..\���I��� . � •. �: ���n::: : : :  �:� �t::��g::�hT�!P�':;/�ib?ps�t�����ic; A:·F: wi� 564..471 Boller, G. Gilford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564.,008 1 Handle. See Detacbable handle. Lever hanele. king. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564.,265 Bolts. screws, etc., macblne for .bavlnl/, G. E. Harvester. corn, J. Dable .. . . . . ... . . . . . . ... . . . . . . . . .. 564.,571 Stereoscope. BrlIll!s & Masters . . . . . . . . . . . . . . . . . . . . . .  564,466 
BOor.:!�:.r

:��;.;:"bie: '0: H: 'i.: 'Wernick';: : : ' : : : : : : :  �:� I:�':,l��!l; .. �;.��rnv:.r C: ·s: 'sciiwarz: : : : : : : : : :  : :: : :  �������outt�: :�eh��(W��J .  :t."lemlnll . . . . . . . . . . .  564.,189 BOO� W. 'ili��;'. ������� .�?� . . 

t�.���� . �.� .������: 564..ID7 l ltt �r�"��������I��. �������:.�: ��������� ��i�h�yg:�'illf:��i�:::fct.H. RuppeL . . . . . . . . . . .  604,259 Bottle, H. Meln .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564.,209 Heater, D. S. White . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . Ii6I Table. See Foldlnll table. Bottle, mUCilage, W. P. Tnrner . . . . . . . . . . . . . . . . . . . . .  564.;348 Heater and beatiOl� drum. G. �'. Anderson . . . . . . . .  564. Tag fastene!>, J. R. Johnson . . . . . . . . . . . . . . . . . . . . . . . . .  564.,487 Bottle or like receptacle, W. D. GregOry . . . . . . . . . . . Ii64,-I83 1 HOll trowrb, J. R. Lncas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 564.,207 Telepbone, 1<. A. Hinckley . .  ' . . . . . . . . . . . . . . . . . . . . . . .  564,196 Bottle stopper, rel(l.t .. lnl/. O. E. Mlchand . . . . . . . .  564..410 . Hook. I:!ee Cbain book. �elePbone excbange .ystem, W. W. Dean . . . . . . . . .  564,828 
����lrn�a.:,v:C��I�'L�Am������. � .�?�:: : :  it:� 1 �::::�·:n·.t!Y���·:��lapiiojd : : : : : : : : : : : : : : : : : : : : : : : :  it:� el
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,
:������ ������� ���: 564..4IiB Bowl, wasb. G. C. Geraty . . . . . . . . . . . . . . . . . . . . . . . . . .  564,372 1 Hor.e check, C. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. 
504.330 Telepbone volc .. conveyer, C. M. Fleury . . . . . . . . . . .  564..3'71 Box. See Coal and wood box. Match box. Out- Hf)ISesboes. naille •• fastening for, C. Eisenberg .. 564,245 Tbermostat. H. F. Maxim .. . . . . . . . . . . . . . . . ... . . . . . . . .  564.576 

Boi��i!,�et.t.�'if. t�e . . . . . . . . . . . . . . . . . . . . . . .. . . . . 564,315 I�:: �����i;�a-�'t":ciiment·: J: Raiii : : : : : : : : : : : : : :  it;� �g��.���gl!r�· ?j.,* ����:fan·d. : : : : : : · : : : : : : : : : : : : �:� 
Box fastener. F. Trllmblay . . . . . . . . . . . . . . . . . . . . . . . . . .  564,3f7 Hot air furnace. J . Wheeler . . . . . . . . . . . . . . . . . . . . . . . . .  564..S22 Tire. bicycle. W. H. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564,389 
Box machine. J. K. Asbley. . . . . . . . .  . . . . . . . .  . . . . . . . .  Hydrocarbon prodnct, F .  Salatbe . . . . . . . . . . . . . . . . . .  564..3fl Tire for wheels, pneumatic, Mm., RatcllO' & Barr 564.,210 
Box strap, G. A. Moltz. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ice making apparatus, J. Humes . . . . . . . . . . . . . . . . . . . .  564.,486 Tire, pneumatiC, B. V. Gintz .... ........ ............ 564,100 
B�:g:;,i'a.:d '��'8:rO:Bnen:::·.::::::::::::::::::: 564.: 1 1������i�e�:��\)::e!�.���� �.��:�: �:�.��� f!Jl1:m fl�:s���'ll����V!·f�:�:���iic:w: iirootes: = 
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Tobacco pipe and clllar or clllarette �older, H. E. Gllcbrlst . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564,482 Tool bolders. automatic reverslnll mechanism for. A. D. Quint. . . .  . . . . . .  . . .  . . . .  . .  . . . . . .  . . .  . .  . . . .  564.,223 Toy and box. Intercbanlleable. D. Snedeker . . . . . . .  564,22'1 Trap. See F'lsb trap. Sewer �as trap. Tricycle, A. T. Condon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66f,408 
f���eh: e�,,!'ifo�;'��· Russell . . . . . . . . . . . . . . . .  564..aoo 
Truc�. barrel. C. P. Jobnson . . . . . . . . . . . . . . . . . . . . . . . .  564..284 Truck bearing. car. W. J. O·Byrne ................ .. 564..532 
Truck. car. E. CIIO'. . . . . .  . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . .  564..363 
Twine and yarn. macbine for manufacturing. T. 
um���lf:�over: 'detacbable; Vi: 'RO',;,stea<i::: : . : : : : �:�t 
�:f���.

a
.f.P�:��� . . ��� pr���.�I��: .� .. �:.�����: : :  �:� Valve. lIu.b tank. E. L. Powell . . . . . . . . . . . . . . . . . . . . . .  564..338 Valve. renewable seat, W. C. Jennings . . . . •• . . • . • . .  564:,378 

Valve, steam engtne, A. D. FerJjluson . . . . . . . . • . . . . . .  56(,274 Vault, lIfave. L. Warstler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564..3M Veblcle brake. J. P. Holman . . . . . . . . . . . . . . . . . . . . . . . .  564..1i62 Vehicle coupllnll. S. Grim . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564..{84 Veblcle wbeel, J. F. McCormick . . . . . . . . . . . . . . . . . . . .  564..{48 
VelOcipede, Ho.klns & Walter . . . . . . . . . . . . . . . . . . . . . .  66',282 Velocipede, ice, E. A. Dean . . . . . .  o • • • • • • • • • • • • • • • • • • •  564:,300 
Velocipede locking device, C. F. R. A. H. & B. L. Bagot. . . .  . . .  . .  . .  . .  . .  . .  . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . .  564.,498 Ventilating apparatu •• G. O. Mil ler . . . . . . . . . . . . . . . .  564.,'ll 
Vessels, deVICe for indicatioJl the trim of, Nick-

er.on & Eldridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  564..449 
�:�nbg�/�i&e�e:tlr).f.'sirO'.;ii::::::::: . : : : . : : : : : : :  �:1� 
�:���

r 
cygm

tl
gg",?: ����� . 'tor attaciiing ·.eats Ii6Ui. 

and lid. to. J. Maddock . . . . . . . . . . . . . . . . . . . . . . . . . . .  564..438 W eavlnll need Ie. H. B. Morris . . . . . . . . . . . . . . . . . . . . . . .  564.,332 
���af.i�i.?:

l
r::�;f�g

& 
��Z��om; T if Tempie: 564,232 ton . .  . . . .  . .  . .  . .  . .  . .  . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  564.,398 Wbeel. See Vehicle wheel. 

Wbeel, J. S. Court . . . .... . .... ....... ..... ...... . . .... 564.,'73 WhUlletree couplln�, R. J. Vanderbeck . . . . . . . . . . . .  564.264 
Wbist. apparat.us for playing duplicate. F. San-derson. . . . . .  . . . .  . .  . .  . .  . . .  . .  . . . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  564..225 
�:��:::FII�����h:f;l't���I.��. ���'. �:.�: ��I�.��: �:� Window cleaning bracket. S. M. Cooper . . . . . . . . . . . .  564.272 Window .creen, F. C. Miller . . . . . . . . . . . . . . . . . . . . . . . .  564..529 
;l�����i�u::a�t��,' ���.a:1l�i:b���: : :  : : : : : : : �:� Wrencb. S. M. Friede .. . .. .... . . . ... .... ... . . ........ 564.,513 Wrencb, C. C. Mattbews . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1i64,442 

D ESI G NS. 
Badge. H. W. Harvey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.82' 

�i���I:s�e�g�lfo;'k �r����·Bowe: : : : : : : : : : : : : : : : : : :  �:� Book cover. A. J. Saallle ld . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.822 
Bottle. L. H. Thomas . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  25,789 «�:k �o:}j �·�W: Kieiii::::::: : : : : : : : : :: : : : : : : · : : : : : :  �:�� 
Breastpln. M. Stopper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.825 Buckle, W. S. WbeatHeld . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.794 BUCkle k'1' clamp. G. F. Stansbury ... . ..... ......... 25.800 
8��':fb�idet1.r���ieiiie,:: : : : . : : : . :: : : : : : : : : : : : : : : : : : �:�� Curtain ring, etc •• M. P. Bowen .............. ......... 25.797 
��r�<f,f:Jlar����: : : : : : : : : : : : : : : : �: : : : : : : : : : : : : :  �:�� 
Eyelet. A. C. Estabrook . . . . . . . . . . . . . . . . . . . ... . . . . . . . . .  2 •. 796 Eyelet, E. Kemp.ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.827 Fence pane!" W. Warner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.e05 Fender. A . .... Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.806 Game bOllrd. C. L. Jones . . . . . . . .. .. . ... .. ..... ... .... 25.811l g�'ll��\ s:.Rr.:':i.e� �E�B�::.�':.e':I : : : . : : : : : : : : : : : : . : :  �:W) 
Gas or electric l l�bt IIxture. H. E. Watkm ... . . . . . . . 25:808 
Ha •• ock, W. B. Sbaw . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  25.823 
ll':��t�:f��'k

c
:l�t& \v�ie�����.����: ·. : : : : : : : : : : : � : : : :  �:rm Mold for bakers. etc .. H. F. W. Hueg . . ... . . . . . . . . . .. 25.792 

Mu�. C. H. Hau.eu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.788 
Nail or sl ull. H. W. Goddard . . . . . . . . . . . . . . . . . . . . . . . . . . 25.799 Number plate. W. E. Banninll . . . . . . . . . . . . . . . . . . . . . . . .  25.829 Planin� marbine ram. U. Eberhardt . . . . . . . . . . . . . . . . 25.804 

����� lJ.W�il:��E�A�fr���i.����: : : : : : : : : : : : .��, �;m Snap hook. S. J. King.ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25,'ilJ8 Sprocket wbeel, O. F. Burton . . . . . . . . . . . . . . . . . . . . . . . . 25.808 Stove, cooking, G. E. Wilbur . . . . . . . . . . . . . . . . . . . . . . . . .  25,810 Stove. heatlngj ' E. Ambro.e . . . . . . . . . . . . . . . . . . . . . . . . . .  25.811 
�l��:l�� ��:tf��. 8: :.ir��Tf�: : : : : : : : : : : : : : : : : · : : : :  �� 
;F�;'ban�; b:j�t!ia'iier: : : : :  : : : : : : � : : : : : : : : :  : : : : : : : : . : :  �:�}g 
Trimming. H. Bernstein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,8l8 

TRADE MARKS. 
Ales and IB1ler beer, Quinn & Nolan Ale Brewing 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.634 
Anti Incrustation compound •• J. B. Greer .... . ... . 28,644 
An�:���cb�: g:\�n:�::. !��I��'!,��':.� rt. �ili: woOll . . . . .  . . .  . .  . .  . . .  . .  . .  . . . .  . .  . .  . .  . .  . . .  . .  . . .  . . . . . . . .  28.653 
Antiseptics or m icrobe de.troyer., C . .Marcband .. . 28.652 Axle grease. Frazer Lubricator Company . . . . • . . . . .  25.650 Bed. and bedding. F. A. Hall . . . . : . .  . . . . . . . . . . . . . . . .  28,620 Beer, ale and mal t extract, L. Hoster Brewinll Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.632 Beer and .imllar malt and hop liqUId products. 
Blc�'::'f:�: g��'b�'W�1c':,

r
�-=:.:M;,:niiiaciiiring·corii� 28.633 

ClJ'::.�William ... &· ·Breiickle: : : : : : : : : : : : : : : : : : : : : : : : :  fJ:= 
8�'l}���fi.:l'���·:l:�����,.�.I�.���I.��?�.�. �:?: : : : :  �;�� 
��I��: 'fg�e1a�ie�i!:���er8: ·etc.� 'C:'j: ' Coiien 23.656 . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  28.669 to 28.661 Feed, bOIse and cattle. O. F. & J. W. Geist . . . . . . . . 28.624 
���h���!�:in!'!.':,I�I��i��i'i,�':!ia�':8��tA: L: 28,621 

Leat�!�: preparatioii' io': ' preveniin'g ' craciiii"· of 28,6{Ij 
LiC��rC�n��� ���ii�:���d!�t�t-�i��f��:!i��u� 28,646 

facturinll Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,636 Malt extract. G. Lanzendoerfer . .. .... .. .... . ..... . . . 28.830 Milk. conden.ed, Mobawk Condensed Milk Com-
MI!e��i .. ai·er: iJienwood 'Hoi' Sprlii�s CoiDpaiiy: : �::rg 
Mucilage, paste, cement. fir j,Z;lue, substitute for, . 

CarIinllton & Link. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.643 Pal�e��r�r.��;. sr;3mpt�ft��atg:;�d"e�?a��eJf.0�: Stabl£uth . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  38.M2 
Petroleum, Columbia on Company of New York . . .  28.651 Pickles, catsups and sauces, Johnson Brothers & 

campanr; ' "  . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28.626 ��:��: �r�'j,1I���':Ji��md'���i.iiY':::::::::.: : : : : :  �::!ri Plowsbares. boes. culttvator teetb . sweeps, blades 
and .crapers. Macon Allricnltural Work . . . . . . . .  28.662 Porter, lIavor for. D. D. W illlam.on & Company ... 28.831 Pumps

l 
F. E. Myers & Brotber . . . . . . . . . . . . • . . . . . . . . . .  28.665 Re�:�I�. f�: ��

l
��'t���l:�':i �:ft�::'a., t�����:��� 28.839 Remedy for Ilont Bnd rbeumatism. A. Hemmerle .  28.638 Sauces. catsup, jellies, fruits and vegetables, G. 

sizeBI:�iii .. Iiinii and ·dre.iilii�· 'yams' and ' fabric.: 28.62. 

Ski:;'t��':!?��. 6Y::����eieeii: We; i jer ·&'Son.: ':::.: : �.�� 
"loap, Pugsley. Dingman & Company . . . . . . . . . . . . . . . 28',655 Soap. tOilet, J. E. GiIloy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.654 Tin plate in .beets. E. S. Wbeeler & Company . . . . .  28,664 
Ttn 8'hl:!rSm���.est�::�r��� ��a:��' c������:�;:i 
Tir:���:���A�·F:.:·J:J!'i:'n�. ������.�: : : : : : : : : : : : :  �:� 
Tirt�t &i:�::i:�nii�l�e��� Wf:��'i:f�f!cg�t:::; 28.648 

. i��rri'�
o
{;.

p
��ttv':"�I:g:����.�.��?����:: : : : : : : : : : : :  �:� Watches. New York Standard Watcb Company . . . .  28.657 

Watcbe •• movements and parts. American Wal-tbam Watcb Company . . . . . . . .  ! . . . . . . . . . . . . . . . . . . .  28.668 
���:�'�l����t�.f'g�O��:"&.

a
ltipiey· & ·SO'.; : : : · : : :  �:� 

PRINTS. 
.. Hopkin. Steamed Hominy (Hnlled Corn)," Western New York Pre.ervlng and Mannfac· 

turing Company. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . 22 
an} :�;!,':,�fi� rh':;o�!glJl�:���.II6',!"

t
�� :�e:t��i�i�{ I •• ned since 1863. wlIl be furnished from thl. office for �� crg!sj,a{�n�r"i���te::� s::!:\f
h
t'i, ���:n� 'H:,�b� Broadway, New York. Special rate. will be given wbere 

a llll'lle number of copies are desired at one time. 
( � n.n n d i n n  p a [ P ll t !ll may now be obtained by toe in· ventors for any of tbe inventions named In the fore�oing list. provided they are .Imple. at a cost of UO eacb. If complicated the co.t will be a little more. "'or fuJI inSlructions address Munn & Co., 381 Rroadway. New York. other forelllD patents may also be obtained. 
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O lt D I N A It \· RA TES. 

I n Rl d .. P asre. eac h I n tlertlon _ ... 1' :)  eent. n l i n .  

n n r. k  I) R � e  . .. n e il  i n . e r r i n n  ... . ... ... . 1 . 0 0  11 U n r  
rr FO'I' some c!asses of AdverHs"" .... ts .  Special, and 

Hi{/her rat .. are required. 
!'hl' above are cnarlres per !Urate line - abont eight WOl'Js per l ine. ThiS notice shows "he width of the Hue. 

lind ts set in 8.Il&te type. Worurravinll8 may head adver· 
tisements at t.he same i"ate per 3.Jlsr.e line. b'Y measure .. 
����ve� !�e 

p�ri'rj�itr��8tffi�
d
�rt=

e
�t8 Tf:::!d:; 

mominlZ LO appear i n  tbe I O l lowtUIl week's iS81lf.. 

Star * 
Lathes 

root power 
Screw ... 

• •• cutlin, 
Automatic 
Cross feed 

9 and t t-incb Swing. 
New and Original Features 

Se1Id for Catalogue B. 
Seneca Fall. Mfg. Company. tiUO WaterSt..Seneca Falla.5- ,. 

AMERICAN PATENTS. - AN  INTER-
e�t mll and val uable table showinv the number of patentl �ran ted for the various su bjects upon which petitlon� 
have heen flIed from the bellinninll down t.o December 31. 1S94. Contained In �Cl I!!X T l fl'IO AMKR[(,AX 8cpP I . JI: "  lr. XT. 1\0. 1 002. Price 10 cents. To be had at 
th iR  office and from all new!1dealers 

Bolt Threading, Bolt Head
ing, and Nut Tapping 

M AC H I N E RY. 

Pressure Regulator '" '" 

v�u��ea:a�ati�
n
�:.erI

�=e��:s=1."� 
to control or redu"e steam pressure. Its 
emplo;rment means a greauavlng In oper
ating expenses. 

proSend fO'l' ",,"cmar S. A. 
D'ESTE olI: SEELEY CO • •  

29-33 Haverbill St  • •  Boston. 

"Queen" Builder's Transit 
$ 1 00 

IM PROVED TRANSITS AND LEVELS 
Graduated entirely on our l".!'fe dlvld-
Wa�r�ng

l�r8kln�e�tl ��e�n';,°Sl:;� 
ve;ring and DrsftlWl Instruments and 
Materials. 220 p. Illustrated Catalogue 
mniled free on1;r If this ad. Is mentioned 

1 0 1 1 \'I.�:l�ut"l'lt�,
O
Phlt��;;IPhla 

For Electrical and 
Experimental Work. 't=:tJiI.ii,- For Gunsmltbs and -.J Tool Makers. 
For General Macblne 

Sbop Work. For Blo;rcle Repairing. 
17" Send fO'l' Catalogue and PrIca. 

W. F. &. JOHN BARNES CO •• 1 999 Ruby St •• Rockford. l I l .  . �' STA R K  No. 3 
Bench Lathe 

With Grinder and Attachment 
rr Send !O'I' catalog B.L. 
J O H N  STA R K  

.. WA LT I I A IU .  IlIA SS. 

for :alc;rcle Manu
facturels and Small 
Repair Shops. Best 
"Puller" and strong
est on the market. 

Send !O'I' ctrcular 
"S. M." and prius. 

A Boiler Feeder 
For HiO'h Pressures 

WORKS AT 150 TO 250 LB8. STEAM 
as easily 88 

OUR STOCK INJECTOR AT 26 TO lliO LBS. 
Mall we tel! !IOU ab&ut "', 

P F.NBERT HY I NJECTOR CO.,  
1 1 6  Seventh Street, D ETROIT. MICH. 

1{ 1I0ft want the besf L"the and Drill 
_-=- CHUCKS 

BUY WIlS'1"CO'1"'1"·�. 
S t f' o n g e s t 

�Pba�� 
and DunJbjj;. _ "'II. CI&tGp and 

\V e"tcoft Chn .. k Co . . On r i d  ... N. Y., U. S. A .  .AaIc ltw � 6n EngHall. F\'eneII. SptmUII tw 0-YnIIn" PaIU AT COLUMBIAN ExPosrrION, lIIIIB. 

A. Book of Toois 
Tbe .. Scientific American " sa;rs of 

tbe Book of Tools : " It Is so excel
lently made UP. and is full of such 
valuable Information, that It falrl;r 

. eClipses man;r works sold simply on 
their merits." 

MECHANICAL 
••• DRA WING 1'II'''!i!!�=':I .,:� · ... �M:-&:"ke"'rs"".'":'C:" .... 

in���::::'�:y��� Deer&, Steam Engi .. 
chanica; Architecture; Steam Fittera, Elea-Plumbing . Mining; trieal Workers. ()Ivil Civil Engineering ia Engineers, Plumbers, all Branche.; Steam M i D. e r 8. Rqen:n.cu 
Engineering (Loco.. �n.r.. Fro. 0;.,.. Stat·;r. and Marine). cul4r. Btak Bubjocl De laternatlonal fIOU toiIA to Study. ODrr.poDdeDte 8ebooh B 948. 8eraDtoD, P .. II A Book of Tools " Is our ca� 

lague, 560 pages, over 2,000 illustra
tions of Macblnery. Tools and Sup
plies of all kinds. and we will send a 
copy free post-paid to any address COBURN ;::�L�� TRACK The Chicago G��e�I!����n!dE��!i�� 

upon receipt of 26 cents In stamPIJ to cover cost of post Parlor, Barn and ����
e 

fg� a\:'s'i.I�:'��ad�'!':.e�� 
Fire Door Hangers and durability. It Is a dwarf age and advertising. 

CHAS.  A. STRELINGER & 00 • 

Address AJ;:�I�lng Dept., Detroit, M ich. 
All Styles. ��re':!�b�3a�:�t � Latest Improvements. applicaUon. 

17" Send for Book. J . ��NW't.�gl�� 
BJO .. . Coburn Trol ley Track Mig. Co. 48 "A" South Clinton St., ------- -----------------�------

• •  T H E  MASON Holyoke. Mass. CHICAGO, ILL. 

prtSSUrt RtgUlator 
For Steam, Water and Air. 

Accurate and reliable. 
lIT Send /0'1' catalogue No. 10. 

T H E  ilIA"OS  R .:GULATOIt (JO., 
7' Oliver St .. · Booton, U. S. A. 

THE OBER LATHES 

a 
For Tumlng Axe. Adze, Pick, 
Sledge. Hatchet. Hammer. Au
ger, �'lle, Knife and Chisel Han
dles,WbtfHetrees, Yokes, Spokes, 
Porcb Spindles. Stair Balusters, 
Table and Cbalr Legs and other 

- _ irregular work. �= - Patented. Dr SendfO'l' Circular A. 

TI,e Ob .. r I.athe Co • •  CbRlI'rin Fal ls. 0 . •  ( ) . � . A .  

ACETYLENE APPARATUS. -ACETY-
lene number of the S('I �!\TI F I C  AM ERICA N SUPPLE
M ENT. de8cri bin�. with ful l  i l l u.strntiorI8. tne moat 
recent. simple. or borne mu.de and commercial apparatus 
for a-eneratm" acetylene on the lurJre and smal l 8oale. 
1'be flU as made for and used by the mICroscopi8t and 
student ; Its use in the m8.Q'ic lantern. 'I'he new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AM ERICAN SUPPLEMENT. No. 10�7 . 
Price 10 cents. To be had at office. 

VANDUZEN 8�� PUMP 
THE lEST II THE WORLD. 

Pumps Any Kind of Liquid. Alway. In Order, nlver 

WIRE M:::I:::;::��:�g WIRE TOWERS AND TANKS 
Automatic wI.,..:��":,�nl '3����1rl.artment I s  In 

Machlner;r for making sbeet metal goods. 
WATERBURY nACHINE CO. ,  

P .  O .  BOlt: 1025. 
WATE�BURY. CONN • •  U. S. A. 

Wet Tool Grinder 
It runs an Emer;r or Corundum 

Wheel 14 Inches in diameter and 2 Inches thick. Has no pumPII to 
get out of order. Does Its work 
periectl;r. Is easll;r cleaned. Will 
grind four times as fast 88 a grind. 
Btone. 

C. N .  CADY, 
w .  Center Street. Canastota. N. Y. 

IGAn51o�IB� . ftn.Cil� IJ' � � 0TIt1!� " .� IIJ{ • uPlI���� 
W:nufacture MIN NG MACHINERY ��:��i�t10n. 

ESTIMATES fuml'h�forCOMPLETE CRUSHING PLAN-TS 

Sat" Iron Works. 'pl. C. 650 Elston Av. Chicaao,1iI 

Bllf �uttiD£ MuhiDII. 
KlIJIng Machine. and General Line 

ot Machine Sbop Tool&. 
Hill, Clarke & Co. 

�60 Oliver Street. BOSTON. 
16 S. Canal St., (:hlca,o. 

ACETYLENE GAS AND CARBIDE OF 
Cslctum.-A I I  about the new l11uminn nt, i ts qUlL l tt ies. 
����;r:!�fs

r::����m
o:d

l
�t��

f
��

ti
�i!�8r�����b�:���r:8 

of artiCles, giving ll)'complete form the particulars of 
tbis subject. A pparatus for makin" the ,,88. Contained 
in  SCIENTIFIC AMPICAN SUPPLEMENT. Nos. 99S • 1 004. 1 007', 1 0 '�, 1014. 1 01 �. 1 0 1 6, 1 0��. 
1 03iJ and 1 03S. Tbe most recent apparatuo of sim-
r�

e
s:��a'i"���t;\::r

��p�f:::'e�e
to�:::e� :�1-!Il

W��':,t
�� 

cents eacb. To be had at this office and from all news
dealers. 

Electrical Mfg. Co. 
ELBRIDGE, N. Y. 

MANUIIACTURERS 011 
• • •  High Grade Dynamos 
and Motors 

for Light and Power. 
Physical and School Apparatus 

PATENT SECTIONAL 

ALL IRO N TOWERS 
o f  4 and 1 2  Col u m ns. 

for Water "Tork�, Cities, Towns. 
aDd Manufactories. 

PLAIN ,  ALL WOOO TOWERS 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants 
Manufacturers of 

IRON a n d  STEEl. TAN K S. 

Lou isiana Red Cypress Wood Tanks 
a Specialty. 

W. E. OALDWELL 00. ,  
2 1 9  E .  Main Street. 

LOUISVILLE. KY • •  U .  S.  A. 
THE FISHER Patent Steam Pump Governors 

For Steam Pumps Working under Pressure 
and tbe F ISHER PATENT GRAV ITY GOVERNORS 

For Steam Pumps filling elevated open tanks. 
are tbe D.'���;�';,t:"��p�

::le devices 
R E IH. t;l l'o; G  � A I.VES. 

P'" Send for circulars and testimonials. 
1" I !"'H E Il G O V E Il l'i O lt (: { )  • •  201 8. Ist Avenue. - - .Marshalltown. lewa. 

VOL:-iEY W. MASON & CO. 
FRICTION PULLEYS, CLUTCHES, ana ELEV ATOllS 

1·ItOVI D ENCE. R. I. 

N I C K E L  
AND 

Electro. Plating 
ApparatDl aDd Material. 

TOE 
&. VanWinkle Co •• Newark. N. J. 136 Llbert;r St .• N. Y. 30 &; 87 S. Canal St •• 

ChI08jlO. 

GALVANOMETERS Pat�m ITP'r�!!�c�����!ilng Fifth Wheel 
Used and Indorsed b;r leading Car-

~ 
STANDARD. SINS. TANOENT. rlage builders. Lower balf Is com. 
�EFLECTINO and WIEDEnANN �s:ge 

o:':nr;>e���t !:"g�b 1,iPr:r'ie�
a�� 

OALVANOnETERS . • • • •  pockets are set. filled wltb a com-
Catalogue free. 

pound of grapblte nnder high pres-
• • sure. Absolutely self-lubricating. E S R itch ie & Sons Brookl·lne Mass Manufacturers of Graphite Busblngs, Bearings. and • • , , .  Washers. lUUBtrated circmar8 8mt !ree. r. R A P I I I ·I'E 

LUBIUCA TI NG CO .. Box S;Kou n d  Brook, N. J . 
H ARVEY H U B B E LL SYOAMORE OASE of 1 . 2. 3. 4 , 6, 9. 1� 

Machinery and Tool Mfr. hcb Tl·mpel'ed Ru ieN 

c
°

FtTE:
n

w
i

s 
Macblne Screw. f.g electrical P111'po888. 

Sample box tree. 
BRIDGEPORT, CONN . 

FOR BICYCLE MANUFACTURERS QUINT'S 
TURRET DRILLS 

.Arranged for Tapping with from two 
to twelve spindles. 

A. D. QUINT • 

ClilltOll St., Hartford, Conn., U. S. A. 

M O N I T O R 
M��NE G��NGIN�D h�UN��ES 
BO I L��TORt  "'���Kf 0" 

OR f'lRE .  ODOR. 
MON ITOR. VAPOR. NGlNC· O!i"f'OWEf\ (?OMPANl 

GRAND 'tAPI OS, MICH I GAN .  EASTERN OFFICE. LuDLOW STATION, YONJC[RS. N.Y. CA��LOiut_qu.. 

The Berkefeld House Fi lt6i' 
The '1!Xc1z\�� �i::urna��:J''t7���� _.......... leading antboritles In Europe and Am-erica. It gives a continuous flow of fli. tered water. absolutel;r free from llenns. It I. easll;r cleaned. as all ImpuritIes remaIn on tbe surface of the filtering c;rllnder. Cylinders can be sterilized b;r boiling in water for one hour. Send for circulars and pJices to the B E R K EFEI.D FILTER CO.t 4 Cedar Street, New YorK. 

Direct Coupled El)jrines and 
D;rnamos tor 

MAR I N E  and LOCAL 
LIGHT PLANTS 

EquIpment complete and un
su�assed. Electric Motors 
an 

M�t��:: �I���: 
For partlcul ..... addreis 

BELKNAP MOTOR CO. 

GAS EN G I N ES & VENTi LATING  FAN S  
The best ' Motor In the world for driving � �s of 
¥�,!'tlg���

n
��r��

I
��:,�. 

n::��:=ild:v:ie":: 
coll'ee mtlis. ventilating fans Ice cream �eOl �t 
cboppers. etc. In use tbe worid over, _ . •  ';commended 
b;r water companies everywbere. Aadress for circular, �Inckll. "".Rter IU otor (jo., Newnrk, N .  J,. Ij.�.A . 

Ourahll'-Easily App l ied.  
Tbls rooflllj{ l .  manufactured 

from natural Trlnldad 88pbalt 
materials. and .vIII not dr;r up 
and become brittle nnder ex
posure to tbe weatber as coal
tar roofinllB do. pr Send JO'I' 

free sample of roof 121/earB old, wall circular and pt'ICO JUt to 
A lt R E �  C H E M I CA l. & M ... .. . (;0 .. 

S3 1:�°1' o�\!,.e��,S. A. 
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AUGUST 8, 18<)6.] 
BOOKS ON ELECTRICITY AND MAGN ETISM 

JUST READY. 
A ('atalogue of Books on Electricity l\Iajtnetlam, 

Electrical En!!lneerlnll, ElectrIc L\Q:htiDll, Electric RaIl
ways. Telepbone. Electro-DepositIon ot Meta18, Elec
trotypIng, Electro-Metallurgy, and Cognate Subjects. lS2 pages. Sent free to any one In any pArt ot the world 
wbo will furnish his address. 

H E N R Y  C A R E Y  B A I R D  .t. CO. 
INDUSTRIA I.  PUlILISHERS,BooKSJ:LLEBS & IHpOBT1IRS 

!!II 0 Waln u t  St., Phlladelpbla, Pa., V. !!I>. A. 
The Cately

hJ�D.1Fo
«lley�hI3.

�e�omotive. 
Political Refo.'m bf tlie If er.reotmtatlon or 

MI�������::'i:�r;i:ir ���h·i"�8; 3g;. O. Cbanute, C.E. III�. ·} 'I.  I N I " roceediD
�

" or,be Confel"ellcp. on Aerla av .. 
aal i o n . H�e�l'l, c��gJ�e�' t �l·�::e. Address M. N. FO)lNE r, 41 Co�landf St., New York. 

T H E  B L I SS 

S(bOOI Of €It(tri(ity 
Bliss Bui lding,  WAS H I N GTON, D. C. 

The only Instltntion teaching practical Electrical En
gineermg exclusively. Laboratory equipment excel. 
rent. Instrnction the bosT.. Catalog on applicalion. 

CROOKES TUBES AND ROENTGEN'S 
Photollrllphy.-1'he new photOJlraphy as pe.rfo�med lJy 
t,he use of Crooke! tubes as Jj, 80urce of exci t atIOn. A l l  
about Crookes tubes. SCIENTIFIC AMKRICAN SUPPLE ... M "NT. No •. 1 8 1 .  1 89. �38. 243. �44. 7 9::. ' 9�, 9 0 ;;, DSO. 1 0;; 0 .  1 0;;4, l Oll;;. 1 036. 1 41;;1', "lao 
SC I ENTIF IC AM �lncAN. N08. 7. �, 1 0  and 1 4, 1'01. 74. 
'l'hese profusel v i l l ustrated SUPPLEMENTS contain , R  
most exhRlletive series of articles on Crookes tubes and 
��

e 
t��l�::;

i
p�g:.� 8;�f)���,e:���b f:c��;e�t"d��'�ili�:n���� 

ful ly  the experimeuts whicb [Co excited t,he world , and 
which are now tlllain excitmg a.ttention i n  conneotion 
with Roentl!en's photojitraphy. Price 10 centa eacb 'j'o be had at this office Hnd .. rom nIl newsdeulers. 

OM 
TOOLS , 

aIeLlS , ITC. ' 
ABSOLUTELY PREVENTID BY USING - M A M M 0 C I T  I M GUNNF.RS SJ:l IT ' S  !IIJ: OILY ABSOLU TE ilUS f-PREVF.NTIVI. 2 OZ. CAlIS � CTS. 

MK FOR BOOIL£T. O .  GOITZE 116 BROAD ST. N.t. 

ALCO VAPOR LAU N C H E n g i n e  and H. e l m  Co ntru l led from Bow 
Latest Improved and only J2 to 1 Motor 
now ready tor tbe market. 18 to {() ft. 
Launches. 2. a; 6 a"d 7 horse power. 

" ill . ----

N�.!�:r;.��En1J��::�t;.'i#,'t.trr:i-;'S':!� :t:k':11 
lllal' i lle  V apor Eur;ine (�o • •  J el'BeY C l t y.� N .  J .  

Send 25 cents in stamps. For one month only. 
ALUMINUM MFG. CO� TwO Wvers, Wla. 

CR E E N F I E L D  
Steam Engine Works. 

Eatabllshed 1814-
Maonfact�ero of Greenfield StatiOnary. Portable and Yacbt 

ENG I N ES A N D  BOILERS. 

Also HOrizontal, AutCAD&tic 
and Variable Cut-otr Engines. Sisti from S to 73 Bone-Powt'l'. 

Also Vertical and Horizontal and 
Marine Boilers, Steam Pumps 

and A '"I0Il' GrateBaro. 
W. G. & G. GREENFIELD, 

Eaat Newark, N. J .  

High-Grade Row · Boats 
14 feet long. (() Inches wlde

cl 
Square otem. Cedar 535 

PlaY:�"8������'!n:m ���� f=�ef:d Btreake fin-
Ished In nat�al wood. f.:,,"nd Gra .. e Iboats 8aO. 

All boats haod-olade, atter Peterson model. War
ranted. Steam, Sai l,  Vapor and Gasolin e 
Laullches mad .. to o .· .. er. spec\lIcatlons furnlsbed. 

One-bait wIth order. balance C. O. D. T H E  ST. J O E  RIVER BOAT WORKS, 
Box 4S3, St. Joe. Mtchhrnn.  

INT 
� 
OUSE 

J ,ieutifi, �meti,au. 
JIlne :QO. 22 I]ammond 

• 1 M  1' ltESSION-invariably uniform. 
'rotJ(:H-Soft, llgbt and elastic. 

{ A I.IGNJU};NT-Perfect and permanent 

I!i l' )O;ED-200 words a minute. Possesses D,V RA B I I.ITY -The fewest paris, the best made 
V A RI E'I' Y -12"langnages, 3'1 styles Of type, paper or 

• cards of any wldtn or size on one macbine. 
PORTA BILITY-Weighs only nineteen pounds 

complete, with traveling case. 

THE HAMMOND TYPEW�ITE� CO. , 

THE BICYCLE : ITS INFLUENCE IN 
Health and Di.e""e.-By G. M. Jlummond, M.n. A val. 
uable and iDteresting paper ID whiC� the Fub:Jec,t is ex ... 
bauIU'Yel, t1'eated from the fo l lowm� IItanapOtnt8 : 1 .  
The uee ot the cycle by penonl' i ll health. 2 .  'j'he use of 
the cycle by persons dlsea!!led . ContulDed in 8 C l E S'f1 F I C  
" "Eitl"Ali 8UPPI.EM K"rJ No. 1 I10�. PrIce 10 cent&. 
To be had at thls office ano trom all newsdealers. 

401 �t 62d Street, 

147 
New Full Mounted Lightning Screw Plate 

pr Send tor Catalogue. 

Wiley & RU8Mei l Mfa. C o . ,  Greenlleld, M ....... U.s.A 
O N LY PRACT I CAL MAGAZ I N E  CAMERA. 

S U N ART'S 
" VENI , VIDI , VICI," 
SU NART MAGAZINE, 

SU NART FOLDI NGS. 

Shorthand by Mail  ������i!lt��!.!1j1��i pr El"TA U L I l" I I E I) 1�.J.j. 
l ... on Free. Potts :>horthand College, Williamsport, Pa. The Most Popular Sci entific Paper in the World 
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BUy T E L E P H O N E S  
That Are Good--Not Cheap Things 

d� �J:ilre�::E,�':,�'k�;; :u�
n
::���. o�YtJl:�keo��: 

mo," booaUlle the latter operated so poorly that patrons 
retUlled to pay rentals. 

Hundreds of olmllar cases may be cIted all'ectlng the 
apparatUII of nearly all oo-eal1ed competitors. 

WESTERN TELEPHONE CONSTRUCTION CO. 
260 South Cli nton Street, Chicago 

The Largut Mlln .. !aet .... mr o! Teltpllotlu m. the u. S. !� �D EA F N ESS ! and HEAD NOISES re l ieved by us i ng 
ii Wi lson's Common Sense Ear Drums. � New sclentlllc InventIon, entirely dltrerent 
In construction trom all other del'icee. AssIst the deaf 
when all othru: devices tall, snd wbere medIcal skill bas jllven no relief. .3afe, comtortable. ana invisible ; no 
wlr

tV'f I�Wt� at��fefitlt L�r�tro: -irI'm��etclI , 
pr ,�i;'l!,

v
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This SCR EW CUTTI NG LATHE 
(cuts RIght and Left threads) 

6 inch 4-jaw Chuck=-iaws re
versible, 6 Lathe Tools, Set 
Twist Drills, $69·85· 
DlUII. Catalogue of Tools for stamp. 

F R E D  F R AS S E  C O .  2 1  Warren Street, New York 

I D  EA S J�:"�I��U;':: lIAdvtc�
s
��':i:u::���n-;,s ���� 

Correspondence and sampie orders 80itcited. Models. 
Pattern •• Cast! ngs, etc. Gardam & Son. 00 J obn St., N. Y. 
MANUFACTURE OF STARCH FROM 
Maize. -Bv J . I( riell'ner. Full detai l s  of t he  proC'e�s. 
Wi th  one ·i l lufltrlltlOn. Cont; l ined In SCIP:NTI FJC AMER .. 
leAN Sf'PPI.F.MENT. No. 1 0 1 � .  PrIce 10 cents. 1'0 be 
had nt th i �  office and from A l l  newsdealers. 

TURBINE W A T E R W H E E L S .  S E N D  FOR PAM P H  LET. "�IlK8 LEFFEL '" VO .. 8l1rbtcf1eld. Obi., U. 8. A. 

TYPE WHEELS_ NlODELI LtXPEftlMINTAL WORK.aMN.1.MJCHIIDn' NDVE�n[ • •  ETC. .. .. W ,GRIt ar.ENClL _aMI 100 NA .... U .! N.'. 

NAZA RE'I'H I N D UST RIA  I .  S C H O O l .. 
Ih'IJ " x vi l l e, JI; .  Y. 

UNOER THE CHARGE OF THE SISTERS OF 
ST. JOSEPH O�' NAZARETH (EPISCOPAL). 
Industrial tralnln", for gIrls of (lood character to reno 

Ten'!:
r
,\&i::' ;:�t

s
'W��r;·ons. �' . i. £e�!:!te�I�!��r!Jj� 

. . proved automatIc copying mlil!blne. 
\ 

pr Send Jor iUustrated ctrcular. 
• 

� J O H l\  H. AIS J)ER S O l'i ,  . 9 1 0  MOlladll ock, C H I C A G O .  

DIXON 'S 69 1 saves wear of cbain, pre-vents rust and illl'reuses CYC·LE C HAI N  ease, speed and comfort. 
I RAPH ITE � I t  wi l l  pay you to send 10 cents for sample . 

lOS. DIXON CRUCIBLE CO..  I ERSEY CITY, N. I .  

U S E  G R I N DSTO N ES ?  
If so, we can supply yon. AU sIzes 
nl fl l l l l t f"d and u l l ll lu u n t " d . always 
kept tn stock. R9member, we make 8 
speciaityof selecting otones tor all spe . 
Clal purposes. pr ABIe!or rota.loau<, 
The (! I . I!: V  )O: I . A  IS J) "'TU N E  C U .  

2d Floor. Wilshire, Cleveland, O. 

�" " " " " " " " " " " '� 
E �ATENTS ! � � � 
� MESSRS. MUNN & CO .. In connection � 
_ WIth tbe publication of the SCIENTIFIC � � AMERICAN. continue to examtne lmprove- � 
� tor inventors�

ents. and to act as Solicitors of Patents � 
� In tbls line of bn.lness tbey have bad marll{ F'l!tll � � "Mrs' experience, and now have 1£n�aled iacilit1£8 lor � ---- the preparation ot Patent Drawln!!s. RpecUlcatlons. and __ 
� the proseeutlon ot Applications for Patents In the � 
_ United States, Canada, and ForeIgn CountrIes. Messrs. ____ ---- Munn '" Co. also attend to tbe�reparatlon of Caveats, __ 
� �K���!g� r�:Sli':��:':'Of 'il:;��: •. Al�\�'::::':S � 
� Intruoted to them Is done with speCial care and prompt.. � 
� n

� <;��tiil!r=,'r� ��;'rlle on application, con- � � talnlng � Information abont Patents and bow to pro- � � cure them : directions concernIng Labels, Copyrljlbts, � 
� �::I�:;e:;t.�
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� Patents, etc. � 
� Pa�� t=�:

e
.::,�.!rne; �t;�ft'�d"fu'!�g�'a gJ .';;��� ___ 

� Patents In "Ii the princIpal countries Of the world. � 
� M U N N  oft C O . , SOLICITORS O� PATENTS. � 
� 3 6 1  B ROADW A Y ,  N EW YORK. � BRANCH OFFICES. - lfo. 622 and 624 F Street; Pacilic � Bnlldlng, near 7th Street. W.ASHDlGTON, Tl. ·C. � 
� � 

�����l" " " " " " '4" " �  

O n l y  $3.00 n Y"nr. Incl n d l n tr  l' OHlall'e. 

W t" eh; h· -· � �  l'\ u lnbers II. Y enr. 
Thj lfl "' i cl «'h' r i l '('lI l n t r .1 and splendidly illustrated 

papel' Is pubJishcd weekly. Every number contains six
teen pages ot useful informa.tion and a lar�e number of 
original engra vinlZ8 of new inventions and discoveries, 
representing Englneenn,v Works, St.eam Macbinery, 
New Inventions. Nove1tles in Mechanlc�, Manufactures, 
Cbeml.try, F,lectrlcity.Tele"raphy. Photograpby. A 1'cll l
tecture, Agriculture. Horticulture, Natura.] History, 
etc. Complete list of Patents eacb week, 

T f' 1" m ",  of � II h "' (' I ' j  PI i n l l . - One COpy of tile SCIEN
TIFIC A M  ERICAN wtJ I be sent for one year · 52 numbers
postage prepaid, tf) any subscriber in the United States. 
Canada, or Mexico. on recelpt of ''' h l 'f''f� U n l l a t'� by 
the pubitsber� ; six months, 11.50 ; three months, f1.00. 

( ' I II h ..; ,  Special rates for several names, and to Post
masters. Write for particulars. 

'l'be safest way t.o remit is by Postal Order, Draft. or 
Express Money Order, Money careful ly plnced inSide 
of envelopes, securely seale<l. and cf'rrectly addressed, 
seldom �oes astray, but is at the sender's risk Address 
.,11 letters and make all orders, drafts, etc., payable to 

i11 1; 1S 1'i  "" C ( I  . . a lH B I' " ,, <l w a )" .  " e w  \' 0 1'1, . 
--*--Jtitntitit �mtt'itatl JuppleMlent 

This is a separate and dIstinct publication trom THB 
8CIENTI¥IC AMERICA \", but is untfonn tberewith In 
size�_�v�IT number containinR' sixteen largE' pages full 
of engravings, many of wnich are taken from forehm 
papers 8ne accompanied with translated dp8criptioDs. 
THE SCI�NTIFIC AMERICAN SUPPLEMJ,;NT is published 
weekly, and Includes 0. very wide range of contents. It 
preseJ:.ts th� most. recent papers by eminent writers in 
all the principal departments of Science and tbe Useful 
Art.!!, embracing Biology, Geology, Mineralogy, �atura.l 
History, Geography Archreolotly, Astronomy, Chemis
try, ElectriCity, Light, Heat, Mechanical Engineering. 
Steam and Railway EnP.'ineerl roj, MintnJl, Ship Building, 
Marinp. EngineerinJl, Photography, TechnolOJlY. Manu
facturintl Industries. Sanitary E�ineerin�, AJl1'lculture. 
Horticulture, Domestic EC«Jnoruy, TUograpby� MediCine. 
etc. A vast amount of fresh and valuable tnformation 
ohtainable :n no other publication. 

Tht most important Engineering Works, Mecbanisms, 
and M.8IIUfactnres at home and abroad are illustrated 
and described in the �UPPLEMENT. 

Price for "the SUPPLEMKNT. for tbe Untted S!ates, 
t 'aoada. and Mexico. �.OO a year ; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE
MENT, bot.h mailed for one year to one address for $7.00, 
Sinl/le copies, 10 cents. A dd ress and remit by postal 
order, express money order, or check, 

i1l li lS lS  "" (;0.,  3111 1I0 0onc l woT. New York. 
--it--

�Ui1tli llg  �(nti ou. 
THE SVII!:NTIFIC AMEIUCAN BUILDING EDITION I. 

Is.ned montllly. '2.50 a year, Slnjlle copIes. 25 cents. 
Thirty.two large Quarto P8¥es. forminjit a large and 
oplendld MW!azine of Arcbltecture. rich ly adorned wltb 
elejjant plate. and Jtber tine en!l1'avlnl/s ; lIIustratlnjl tbe 
most interesting exampi es ot modern Architectural 
Construction and al lted subjects. ' 

A special featur� is the presentation in each numbel 
of a variety 01 tbe lat.est and best plans for private resi. 
dence�. city and country, Including tbose of very mod. 
erate cost 88 well as tbe more expensive. Drawings in 
perspective and In cOIOf lire given, tOllether wltb Floor 
Plaml. DeAcriptions, Locations, E&timated Cost. etc. 

'.rhe eiegancp and r.heapnesB of this magnificent work 
have won for it the Lnrcc,..( ( : j J'cll ln t io ll of aD} 
Arcbitectllral publ ication in tbe world, Sold by all 
newsdealers. '2.50 a year. Remit to 

ltl U N N  "" CO . .  361 B" oaclwoT, N e w  \· o rl, . 
--it--

��VOtt �tliti o ll 
of tbe SCIENTIFIC AMERICAN, with wblch i, mcor· 
porated " LA AMERICA C1ENTIFlf'A E INDUSTH I A L. "  
or Spanish edition of the SCIENTI FIC AMERICAN i s  puo· 
Ushqd monthly. and is unifonn in size and typography 
with the SC Il'.NTIF I C AMER 1CAN. Every number con ... 
taln,; about � pages, protosel'y lIIuotrated ' It 10 the IInest 
sclentlOc, industrial export paper pnbllshed. It. circu
lates. throl1llhont. 'Cub,;_ Ihe West Indies, Mexico, Cen. 
tral and South Amerl�a, Spain and Spanlsb possessl"ns 
-wherever the Svanisb lanJluage IS sp(lken. THE �C I ... 
ENTIF IC AMERIC�N EXPORT EDITION has 8. large 
guaranteed circulation In all commercial places thrO'U(Jh ... 
out tM world. e3.oo a year, po.tpaid. to any part of the 
world. Single copies, 25 cents. 

,tlr Manufacturers snd otbers who desire to secure 
forelllD trade may bave large and handsnmely displayed 
announcemen�. publlsbed In thIs edItion at a verT 
moderate cost. Rates upon application. 

iU lJ N N  & CO .. 1' " bIl8b er8, 
361 Broa"waT, N ew Verk., 

© 1896 SCIENTIFIC AMERICAN, INC.



U It D I N A R Y  It A T E,.. . 
I n si d e  Pasre. each iU8erUon • •  ,. :i  cent. a l i n e  lIack Pasre. t-ach in8erti o n .  - • 51 .00 n l i n e  

.... For some cla38es of Advertisements, Special and 
Higher rates are reqllllrea. 

The above are charl<es per agate line - about eight 
words per Une. This notice shows the width of the line. 
and is Bet in agatp ty��e. F.nJZTsvings may head acver
tisements at the same rate per &J!ste i ine. by measure
ment, 88 the letter presE. AdvertL�emeDt8 must be 
received at. Publication Office 8S ear)y as ')1hufsdav 
mominll to appear in t.he foJiowinll week's l88ue. 

Palmerlires 
t t • • • • i i • • i , · . i , • • · . i i • • · . 

i i • • · . i i ' • • • • • • 
t THE Y are the only tires you are sure of get.. 

t 
: ting home on if punctured. Air will not escape : 
• for hours. Pal1ner Ti"'�lJ are the essiest riding, • t quickest repaired and fastest Tires. The,. mark t the hlgh.grade "hpel. Thpy are expenslye. . Spud for 

eatalogue. PAL.EIt PSRl1M.lTIC TIRE CO" CHICAGO. 
� . .  -... _.... ... ...-� 

MANUFACTURE OF BICYCLES, -A 
very comprehensive art icle JZ l v i n g  the detu.i ls of con··  
struction of every part o f  these vehicles. W i th 15 engravin.cs. CODtai lied in. SCI ENTIFIC A ME H I CAN 8up� pr.RM1I:NT. No. !JOS. Price 10 cen ts. To be bad at thi!! 
office and from al l  newsdealers. 

The Name " H U NTER " 
never was put on anything that wasn't IIrst-class. 
That name has stood for simple, plain, unvar
nlsbed intel<rlty. and hence It is put OU the • • .  

• •  H U N T E R  CYC L ES 
pr- Send 10f' Catalogue. �U N T E R  A R M S  CO . .  FULTON , N .  Y. 

Putnam Bicycles, $48 
Cyclometers, 7 5c. 
Toe Clips, 2 5c.  
lamps,  80c. to $ 3 . 0 0 .  
Ot,her Sundries at Low Prices. J-rz;.':Jt" fo�':it't.'io�;'e. 

l'A I.MEIt BltOS. ltlin n uM, C o n n .  

At i P BICVCI8III, W :l.tcheB GtwS, Buggies H"rne8lt, fl� �  Si>WUlg :\lachinH Org:.nl. Pb, n08 SItJ"ell,Tool. 
Scales or :'ll1 v.¥ietiea and loou otberartieles Lhts frae. CmCAGO SeAL. Co. , Chu:::'go 1 1 1 .  

r-·---·· .. ···· .. -·--···-·-·---·· --···�---· .. ·-.. ·-·········· ... -... --............ , 
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The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Com pan y own s Letters-

Patent No.  463, 5 6 9 ,  g ranted 

to E m i le B erH n e r  ;\' oye m -

ber 1 1 ,  1 89 1 ,  f o r  a combined 
Teleg-raph and Telephrme, 

coyering all forms of 
Micro phone Tran smit ters 

o r  contact Telephon es. 

J c itutif  it �lUtricau. 

The most accu rate watch movements 
in the world are to=day mad e  i n  
America. The American Waltham 
Watch Com pany alone has made this 
statement possible. The fi rst WAL TllAM 
Watches were made forty years ago ; 
si nce then no lut man ingenuity or 
skil l has been s pared in making them 
what they are-perfect ti me=keeping 
mach ines. "RIVERSIDE " and "RO YAL" 
are names of two m ovements that 
the com pany particu larly recom mends. 
" WAL THAM " is always on the 
d ial or plate of the , movement. 

'<f For sale by all retail jewelers. 

'GE"TS WANTED fOil. FINE TOOLS IN EVERY SHOP. 
It CAT���R U.H.BESLY &. (;0. 'AND AGENCY. CHICAGO. I LL.U.S.A.-

'-- HAYE YO U IIOT OUR CAT-

THE  CYCLE SADDLE 

for Ladles' use. Broad and comfortable, and I<naran
teed to hold Its shape. Most sensible and serviceable 
Saddle in tbe market. Twenty years' experience In working leather enables us to make good this claim. 

A I.I.  ST Y LES H F. N T LEMEN' ''' S A D D J.ES 
also. Ask for the _ If ,Y.our dealer will not sup. 
ply you, we will send. prepaid, on receipt of price : 
Ladies', $4.00; Gentlemen's, ta.60. PurntBhed with 
clip for T or L seat post. 

THE D U G U I D  SADDLERY CO .• Syracuse, N. Y.  
------�-- - -

ALOGUE L �OA 1 888 O� The CAS A N D  CASOL I N E  STATIONARY E N G I NES 
$5 .00 

POCKET KODAK 
CASOLI N E  T RACTION E NG I N ES 

COMBINED E N G I N E S  A N D  P U M PS 
CASOLI N E  PORTABLE E N G I N ES 

USED A N Y  PLACE 
BY ANY O N E  
F O R  A N Y  P U RPOSE 

CHARTER GAS ENGINE co , Box 1 48 .  Sterl ing,  I I I .  

EASTl!rtAN KODAK 00., Sample photo and booklet fo1'" two 3-cent stamps. ROC H E ST E R, N. Y. 

J 'U" S T  O 'U" T !  

sotb Jlnni�tr$ary numbtr 
• • •  OF T H E  • • •  

" Scientific American." 
In this issue is published a r6snm6 of tbe progress of tbe Industrial Arts and Sciences durIng the past fifty years 

No expense or pains have been spared to make this a pnbllcatlon of rare merit and great value. The 
articles have all been prepared by specia1isUl. Some of the prtnCipal subjects treated are 

Reduced Fac-simlle of Cover P8lle. 

The Transatlantic Steamship. 

Naval and Coast Defense. 

Railroads and Bridges. 

The Sewing Machine. 

Physics and Chemistry. 

Electric Engineering. 

Progress of Printing. 

The Locomoti vee 

Iron and Steel .  

Phonograph. 

Photography. 

Telegraph . 

Telephone. 

Telescopes. 

The Bicycle. 

History of the �ientific American. 

Many otber articles of great interest, by the best scientific writers of tb Ita,:. are aloo pnbllsbed, among the 
most Important of which 18 the prize essay, enlltled 

I I  
T H E  P R O C R ESS O F  I N V E N TION D U R I N C  T H E  PAST F I FTY Y E A R S , "  

FOR W H ICH A PRIZE O F  $250 HAS BEEN AWARDED. 

Probably never before has so much valuable Information ot historical interest and importance been publillhed 
in so condensed and poPUlar 9. manner. It WIll form a va1uable addition to any library, and 

should be In'UIIo'hands of all who desire to keep abreast Of the times. 
nr 72 PAGES PROFUSELY n..LUSTRATED. r,OVtllR IN COLORS. PRI(: E  t o  CENTS. 

Mailed to any adares8 In The U olted States, Canada or MexIco. To f.9relgn countrie8 add 8 cents extra lor 
postage. For sale by ali Newsdealers throughout the 4i11antry or address 

M U N N  & C O . ,  Publ ishers of the " Scientific American," 36 1 Broadway. New York. 

pr- Send for our booklet on Patents, Caveats, Trade Marks, CoPyrlllhts, etc. AlBo 116 pp. SCi. Bool< Catalogne. 

THE W. P. DAVIS MACHINE CO. 

BUILDERS OF FINB ENGINE LATHES,  From 12 to SO inch swlnl<. 
UPRIGHT DR ILLS ¥rom lO inch Sen8ltive to 36 

, mch, with B. G. and P. F. 

Also KEYSEATI NG AND CUTTING·OFF MACHI NES. 
R O C H ESTER, N. Y., U. S. A . 

Send for Circular. and Photographs. 

Qg7ERl9K 
Stereo�ticons, Magic lan

terns and Accessories. 
Triple Stereopticon for Project· Ui(I Views in Natural Oolors. 

Slides for Projection In 
Natural Colors. X RAY -

LANTERN SLIDES. 
and other novelties. Self Oen

tering Arc Electric Focusing 
Lamps for Theatres, Photo

EfUJ1:avers, etc. 
J. B. CO I .T & CO .. 

115-117 NassBu St. ( New York. and 5,q �'Ifth Ave., 5 Send fCYl' CatalOfTl.le. 

The . . .  
Premo Camera 

* 
Styles for 
1 8 9 6  

now ready 
* 

R OCHESTE"R trPTICAl. co . . .  Rochester, N. Y 

PREISTMAN SAFETY O I L  ENG INE  "A thoro'Ughtll _uta C<mIiInm'CiaZ En
gine '!£ring a Sale oo."-Fnmklln In8tltute _ ..... _ .. 

No Extra Insurance, No 
�r::'i�O SC;�: NE"co���\�t 
and ConvenIent. Chosen by 
Nine Governments. Used for 
nearly every purpose. P R E  1 S T  M A N  & CO . . l ncorp'd, 
ii 3 0  Bourse B l dar., I' H I  LA D E t . l' H I A ,  l'A . 

HALF A CEN T U RY OF CYCLES, -AN 
i n tere8t inll h i story of the cyc le from l i B  oriJrin up to the present t ime. 'j'he tlr  .. -cr"n�ri ,.en bicycle. The 
., bone-shRker , ;  and Its .a�.ora. The tricycle. The 
modern wheel.  Cycle bnlld II[ a .8I"nce. Point! of im
p.I0vement,. T h e  Ilnel lJ:qst ic I'e. )&.·Jlan<lo&ll6l font cycle. 
With 9 lIlu8tratlons. Contained in scrn'l'tI'JC AMERI
C A N  SUPPLEM ENT, No. I «I I � . Price 10 cents. To be 
bad at tbis otllce and from all newsdealers. 

Typewriter 
____ Patent 

This company owns Letters 
Patent No. 5;'8,428, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 
construction. Infringe]JI will be 
vigorously prosecuted. 

Wyckoff, Seamans at Bmedict. 

J E SS O P 'S S T E E LTHB[E�\RV 
r O R  T O O L S ,  S AW S  [ T C W,=, J E S S u P  & S O N S  L �  9 1  J O H N  s r  N E W  Y O R K  

PRINTING INKS 
The SCIENTJI'IC AMBRICAN Is printed with CRAS. ENEU JOHNSON & CO. 'S INK, Tenth and Lombark 

SUI., Philadelphia, and 47 Rose St., opp. Doane. New Yord 
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