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OUR SYSTEM OF NAVAL COMPARISON. 

In the present series of articles on the Japanese and 

Russian fleets, we follow the system of classification 

and comparison which the SCIENTIFIC AMERICAN inaug­

urated at the time of the Spanish-American war. The 
difficulty of making a really satisfactory comparison 

is proved by the many different systems that are adopt­

ed by naval writers. Some of these, in which the mere 

number of ships is taken, or the aggregate number of 

guns and the thickness of the armor, are obviously mis­

leading; for the value of a navy is not to be deter­

mined by any one of these features alone, nor, indeed, 

by any two or three of them. At the same time, a 

system of comparison that enumerates all the elements 

of efficiency becomes too elaborate and cumbersome 

for practical and rapid use. A ship of a given size 

can only embody a certain amount of the elements of 

fighting efficiency. She may carry an unusually heavy 

battery and thick armor, but it will be done at the 

expense of the speed or the coal endurance, as in the 

case of the "Indiana'" or "Massachusetts.'· Again, the 
vessel may be extraordinarily fast and capable of steam­

ing half way round the world without recoaling, like our 

"Minneapolis'" and "Columbia; '" but her speed and 

;wide radius of action will be gained at the expense of 

armor and armament. In other words, it is impos­

sible to get a "quart of efficiency out of a pint of dis­

placement.'" The science of naval design consists in 

securing such an apportionment of the total displace­

ment of a ship to the different elements of efficiency, 

as shall best meet the requirements of the nation in 

whose service she is to be employed. At the same time 

there is such a considerable difference in the service 

required of their ships by the various nations, a differ­
ence due to geographical position and general foreign 

policy, as to render it difficult to institute any hard­

and·fast comparison between the navies of the world. 

The best that can be done is to compare them as to 

their actual fighting value on a basis of displacement 

and age. 

The leading naval architects of the world are so 

thoroughly in touch (thanks to that admirable insti­

tution the Office of Naval Intelligence, and its like) 

with each other's work, and with the contemporaneous 

improvements in war material, that we think it is safe 

to say that a thousand tons of displacement in a bat­

tleship of a certain age is worth about as much as a 

thousand tons in another battleship of the same age, 

even though the ships may differ greatly in design. 

This statement, of course, does not apply to ve3sels in 

which glaring defects of design and workmanship are 

known to exist; but as a general rule a comparison 

based on displacement and age may be safely followed. 

In comparing the efficiency of navies, age is the most 

serious consideration, for the reason that the improve­

ment in designs and in the efficiency of war material 

is so rapid, that every year added to the age of a war­

ship depreciates its efficiency relatively to the most 
modern ships of the same class, and, therefore, we think 

that no vessel over ten years old should be reckoned 

as a first-class battleship, while those that are ten to 

twenty years old should fall into the second class, and 

those older than twenty years be considered as suit­

a ble only for coast defense. The armored cruisers be­
ing modern vessels are arranged in three classes ac­

cording as they are above 10,000 tons in displacement, 
above 7,000 tons and below 7,000 tons; while the 

protected cruisers are arranged in four classes, the 

limits of which are 10,000, 7,000, 4,000 and 2,000 tons, 

all protected or unprotected boats below 2,000 tons 

being placed under the category of small cruisers and 

gunboats. 

VALUE OF CORRECT PROPELLER DESIGN. 

The great importance of providing a steamship with 

suitable propellers has been illustrated in an experi· 
ment, which has been tried recently in the English 

navy on a large number of cruisers known as the 

County class. There are fifteen of these vessels, ten 

Scientific American 

of them of 9,800 tons displacement, designed for 23 

knots speed, and six of 10,700 ton. d'ispla@ement, de­

signed for a speed of 22]4 knots. When the first of 
these vessels underwent tloleir steam trials, they failed 

to come up to their full speed, even when running 

under full power, the best of them, the "Sussex,'" mak­

ing only 22.79 knots, and the "Kent'" reaching only 

21.7 knots under these conditions. As the designed 

horse power of 22,000 was reached in these trials, it 

was· considered that the deficiency in speed was prob­

ably due to the propellers, which were 16 feet in mean 

diameter, of 19 feet 6 inches mean pitch, and had a 

total area on their four blades of 54 square feet. It was 

decided to increase the surface; which was done by 

designing new four-bladed propellers, with a diameter 

of 15 feet 9 inches, a pitch of 20 feet, and a total 

surface of 80 square feet. On five ships which were 

tested under the new conditions, there was a most 

remarkable increase of speed, ranging from a knot 

to 2]4 knots above the speed of the earlier sister ships. 

Thus, while the "Kent,'· with her propellers of small 

area of surface, made only 21.7 knots under full horse 

power, the "Berwick'" steamed at 23.6 knots, the 

"Donegal'" at 23.56 knots, and the "Lancaster'" at 

24.01 knots. It was recorded in the SCIENTIFIC 
AMERICAN some months ago that the 14,OOO-ton armored 

cruiser "Drake'" had a similar experience, a change 

of propellers raising her speed from 23 to 24 knots 

per hour. The fact that a similar gain should have 

been made in a vessel of 50 per cent more displace­

ment and of different lines, renders it pretty certain 

that the increase in speed was due entirely to the use 

of propellers of larger surface and coarser pitch. It is, 

of course, well understood that the designing of pro­

pellers is not an €mpirical problem, although it is a 

complicated and difficult one. Account has to be taken 
of a great many elements, such as the form of the 

vessel, her speed, the flow of the stream lines as the 

water closes in and sweeps past the stern, etc.; but 

even when this is admitted, the experience with these 

British ships certainly affords much food for thought. 

There is probably no body of men that has had such 

a wide and varied experience in this particular prob· 

lem of the relation of propellers to high speed in large 

vessels as have the naval designers of Great Britain, 
wherefor some years they have been turning out war­

ships of speeds that vary from 21 to 23 knots an hour. 

It must certainly be admitted that the advantages of big 

surfaces and coarse pitch receive a strong indorse­
ment in the remarkable results above recorded. 

• • • 

PRECAUTIONS AGAINST POISONING THE QUEEN BEE. 

The safeguards provided against the administration 

of poison to the Empress of China are rudimentary, 

compared with those which stand between queens of 
the honey bee and such a risk. Curiously enough, this 

is a phase of the internal economy of the beehive 

which appears to have escaped observation. 

In the British Isles, no poisonous honey is collected. 

If it exist, the bees have learned to avoid it. Probably 

there is none, as the honey from at least one dangerous 

plant-the deadly nightshade-is harmless. Ivy honey 

would be the most suspicious of any gathered on a 

large scale, and it only exerts, so far as observation 

goes, a slightly laxative effect on the digestive organs. 

Although, in this country, no poisonous honey is 

known, it is met with in other places, notably in 

Asiatic Turkey. It was in this region that Xenophon's 

soldiers were poisoned, 2,300 years ago, by honey from 

the Azelia pantica, a plant which still flourishes in 

Armenia. Some centuries later a Roman army suf­

fered similarly, but less severely, there being no 
deaths. 

The precaution of compelling the cook to eat a por­

tion of every dish, which is the usual safeguard of 

despotic rulers, or the still more primitive plan of 

giving the first helping to a little dog, can be eluded 

by having only one-half of a bird or pastry poisoned. 

In a wasp's nest, each forager on returning proceeds 

directly to the queen, and offers refreshment, cOftSe­

quently the queen is sometimes destroyed by slowly· 

acting poison. Farther as regards wasps, it is observed 

that when any larvie not recently fed perceive the 

queen receiving food, they become restless. If nearly 

grown , they wag their heads in a suggestive way which 

plainly conveys a demand for a share. Each forager 

after feeding the queen gives the balance of his load 

direct to the nurses. In the case.of the honey bee, one 

possible reason why no virulently poisonous honey 

reaches the hive may be that the insect foolish enough 

to collect any would probably die, as the so· called 

honey sack is really a stomach in which a preliminary 

digestive process proceeds. This is proved by the 

polariscope, which shows that while the nectar 011 the 

flowers is pure cane sugar, or levulose, the substance 

in the hive cells is sacrometrically half dextrose and 

half cane sw;ar. Dextrose is invert sugar, a coarse 

variety of which is the glucose of commerce. Forager 

bees returning to the beehive place the half-digested 

product known as honey in their storeroom with other 

honey. This mixing would have the effect of attenu-

© 1904 SCIENTIFIC AMERICAN, INC. 

FEBRUARY I3, I 904. 

ating a poisoned load, should such be brought in. For­

aging bees never feed the queen or young larvie, but 

they give a mouthful or two to drones in passing. Just 
before sealing for the metamorphosis, workers and 

drones are fed with honey mixed with pollen. Not so 

the young queens, who only get a farther supply of 

the redigested milky substance known as chyle, which 

is the sustenance of all larvie indiscriminately during 

the first three days of their existence. During the 

chrysalis stage there is no feeding. It is the business 

of a gang, distinct for the time being, to cater for the 

queen and young. They bring the food from the stores, 

submit it to the digestive process referred to, after 

which it is regurgitated to supply the needs of the 

queen and young larvie. The attendants are numerous, 

and each supplies only a minute quantity. The queen 

bee is so constituted that her digestive system is 

capable of assimilating only the prepared food, or chyle. 

She will die in a few hours on a comb containing 

honey, although kept at the temperature of the hive. 

Thus it would appear that the safeguards are: 

� A bee collecting poisonous honey would probably 

die before reaching the hive. 

2. If one succeeded in depositing poisoned honey, the 

circumstance that it did so would prove the poison to 
be not virulent, and its mixture with other honey in 
the storeroom would sti ll farther attenuate the poison 

and render it harmless. This is the stage at which the 
product becomes human food. It has, as stated above, 

occurred that poisoned honey has passed both these 

lines of defense. 

3. Should the honey be still deleterious, the ali· 

mentary attendants of the queen would first suffer, and 

only those bringing' wholesome food would reach her, 

as a struggle for the privilege of feeding Her Majesty 

is continually in progress. 

4. Should the stores pass the three safeguards before 

mentioned, there is still another, viz., that each one 

of the queen·s attendants feeds her only for a second 

at a time, and thus she would never get a sufficient 

quantity to affect her seriously. The queen is always 

on the move, and the competition to feed her so great 

that she is continually bringing fresh bees in front of 

her, from which position alone food can be adminis­

tered. No worker bee would think of jostling-every­

one gives way to-the queen. 

Uneasy monarchs and others may find some sugges­

tions in these arrangements for securing their safety. 

Probably they will decide to take their chances rather 

than avoid risk by living on food which has previously 

been digested by subjects, however loyal. 

THE EIFFEL TOWER. 

In the SCIENTIFIC AMERICAN of December 26 it was 

announced that the famous Eiffel Tower was about to 

be razed to the ground, for the reason that it displayed 

a marked toppling tendency. M. Eiffel denies the state­

ment that the famous structure is to be torn down, 

and refers to the report of M. Mascart, president of 

the Academy of Sciences, in which it is said that "the 

tower is in a perfect state of preservation, and that 

no change of position has been noted either in the 

foundation or in the framework." So far from having 

sunk to one side, the tuwer seems to have preserved 

its position with all the constancy that could be de­

sired. Every competent commission that has ever 

studied the tower has advocated the preservation of 

the structure, and vouched for its scientific uti IIty}. 

The first of these recommendations was given to 
the public on August 11 last, at the Congress of An· 

gers, by the French Association for the Advancement 

of Science. The views of this society on the safety 

of the structure were reiterated by the Society of 

Civil Engineers. Some fifteen days before this second 

recommendation, a report was handed in by the su­

pervising commission of the tower, whose president 

is M. Mascart, a quotation from whose report has al­

ready been given. After other considerations, among 

them the scientific service rendered by the tower, it 

is stated that the preservation of the structure would 

be to the interest of the public and of science. 

The. technical committee of the Prefecture of the 

Seine received at its meeting of the 6th of November 

the report of M. Pascal, government architect and 

member of the .Institute, which strongly advocatm 

the preservation of the tower. Tp.e report of M. Pas­

cal was adopted. Besides this report may be also 

mentioned the petitions of various municipal coun· 

cilors presented to the Municipal Council at Paris in 

the name of the Seventh and Fifteenth Districts for a. 

preservation of the tower. 

The administration, on the recommendation of 
Cherioux, president a nd author of the report, adopted 

the recommendations of the Technical Comm'ttee. 

The MuniciT'al Council followed snit. 

A brief history of the tower may not be without 

interest. Bee:un in 1887, the structure was completed 
in 1899, and formed one of the noteworthy feature:} 

of the Paris Exposition of that year. Its cost was in, 

all 7,799,401.31 francs. The total weight from tl,e sub­

structure to the very top is 9,700 tons. The weight of 
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the metal is 8,564,816 kilogramme:; (lJ,"J:lG" 7 tous). 
The vertical pressure, when the wind is calm, var­
ies from 4_1 kilogrammes to 4_5 kilogrammes per 
square centimeter_ The generally accepted hypothesis 
for the intensity of the wind gives· the figures as 300 
kilogrammes per square meter exposed, which exposed 
surface amounts to 8,515 square meters_ The corre­
sponding overturning force is 2,554 tons, exerted 
at a height of 84.9 meters above the level 01' the 
substructure_ At this level the maximum pressure is 
received on the girders nearest the center_ The press­
ure is about 723,750 kilogrammes without wind and 
1,075,250 kilogrammes with the wind. The total maxi­
mum pressure on the soil is received on the north 
piles under the caisson of the framework. It amounts 
to about 5.95 kilogrammes per square centimeter. 

So far from being unsafe, the tower is pre-eminent­
ly secure. 

THE FUEL SUPPLY OF THE JAPANESE NAVY. 

There are two little seaports on an island off the 
Asiatic coast which may play a very important part in 
the Russo-Japanese war, if hostilities are declared. 
Naval strategists believe that one of the first things 
Russia will try to do is to cut off the coal supply of 
the Japanese fleet, if possible, and from the two places 
referred to comes a very large proportion of the fuel 
burned on the Mikado's warships. They are both situ­
ated on the island of Hokkaido, or Jezo, which ad­
joins the island of Nippon-the largest of the empire 
-on the north. Mororan is on the southern coast, on 
the shore of Volcano Bay, so named from the number 
of volcanic peaks which overlook it. Otaru, the other 
port, is on the west coast. These towns are just about 
large enough to be noted on the ·map, but are among 
the largest coal-shipping points in the world, as their 
harbors are ample to float vessels of deep draft. 
J ezo is directly east of the Russian possessions in 
Asia, and a steamship leaving Vladivostok could 
reach either port easily in two days, as they are not 
over 500 miles from the mainland. 

Naval experts believe that as soon as war is de­
clared, Japan's first act will be to send squadrons to 
guard these ports, to prevent Russia from landing 
troops and taking possession of the coal mines, for 
these are more extensive in proportion by far than 
any other group in the empire, and the coal is of a 
very high grade, especially suitable for vessel fuel. 
Although but little was done to secure the coal before 
1890, the output increased from about 300,000 tons in 
1893 until it is over] ,000,000 tons at present, one com­
pany alone during the past year mining 860,000 tons. 
This is the Hokkaido Tanko Tetsudo Kaisha, one of 
the wealthiest corporations in the world. It not only 
owns coal mines, but railroads, steamship lines, most 
of the harbor front of the "Mororan and Otaru, besides 
warehouses, coal piers, etc. Its capital is no less than 
20,000,000 yen, equal to $10,000,000 in American money, 
and it has been so prosperous that it has paid annual 
dividends to its shareholders ranging from 20 to 30 
per cent, partly through the contracts which it has to 
supply the imperial government with fuel. 

The mines on the island of Hokkaido are in several 
great groups, although but a part of the territory of 
coal-bearing deposits has been examined by geologists 
and mineral experts. They have estimated that the 
groups owned by the company referred to alone con­
tain fully 250,000,000 tons of coal, near enough to the 
surface to be easily secured. The Sarachi group is 
the largest at present operated, and comprises an area 
of 5,500 acres, upon which have been found ten veins 
ranging from 3 feet to 7 feet in thickness; but the 
greatest producers are the mines of the Yubari group, 
representing about 4,800 acres, for here have been 
found veins no less than 25 feet in thickness. Analy­
ses of the coal show it to be a high-grade bituminous, 
excellent for not only steaming but gas and coke mak­
ing, so the company has built a large number of' coke 
ovens in connection with the pits. The third group, 
known as the Purowai mines, is considerably smaller, 
comprising only about 727 acres, while the fourth 
covers about 600 acres. 

To operate the various collieries, the company in 
question employs a force of 8,000 people, of whom 
about 1,500 are women, but all of the mines are 
equipped with American apparatus on an extensive 
scale. For instance, compressed-air cutting machinery 
is used for working the larger veins; mine locomo­
tives, also operated by compressed air, haul the coal 
to the bottom of the shaft, and the elevating machin­
ery was also built in the United States purposely for 
the industry. The galleries,and shafts are lighted by 
electricity, and in fact everything connected with the 
operations is as up-to-date as at any mine of this coun­
try. The railroads connectiItg the mining district with 
the seacoast are also largely built and equipped with 
American material. The company owns 212 miles in 
all, one line extending from Otaru and the other from 
Mororan. The government has built a system in the 
interior with which both of the. coal railroads form 
connection, and of this fact the Russians are probably 
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well aware. COIlHwlllently, unless they are well gual'll­
ed, the island could be easily invaded and the nHne" 
seized, as they are but a comparatively short distance 
from the seacoast. The Yubari group, which is the 
principal producer, is less than 100 miles from either 
of the shipping ports, and the Sarachi group, which 
is the farthest from the c oast, is but 117 miles distant. 

.--__ ........ --1 .......... ...... _-..... -----

PROGRESS IN THE STUDY OF RADIUM AND 

R ADIOACTIVITY. 

l\llXEB.AL 'VATEH� A,'\f) RAnlUl\I. 

At a meeting of the Bath Town Council recently Mr. 
T. Sturge Cotterell stated that Prof. Dewar had, 
at the expense of the Royal Society, and with their 
concurrence, collected the gases that arose in the larg­
est and perhaps the best known of their hot mineral 
springs, the King's Bath. The analysis of the gases 
revealed the fact that the rare element helium existed 
in the waters. The presence of helium led to the be­
lief that something more of scientific interest might be 
found in the deposits that collected in the tanks and 
pipes at the three springs. A few weeks ago a quan­
tity of the deposit from the new Royal spring was ob­
tained and sent to the Hon. R. J. Strutt, son of Lord 
Rayleigh. "My experiments have," he says, "led to some 
conclusions which may, I hope, interest the [Baths] 
committee. I have found that the deposit contains ra­
dium in appreciable quantities, though I am sorry to 
say not enough to pay for extraction. It will be remem­
bered that the gas which bubbles up from the springs 
contains a small proportion of helium. Sir William 
Ramsay has recently made the most important discov­
ery that radium slowly evolves helium by a spon­
taneous change. I think there can be but little 
doubt that the helium of Bath owes its origin to 
large quantities of radium at a great depth below 
the earth's surface. A little of this radium is car­
ried up by the rush of hot water and is found in 
the deposit. My experiments promise further in­
teresting developments, which I shall have much 
pleasure in bringing to the notice of the committee in 
due course." Mr. Cotterell said it would be noticed 
that Mr. Strutt stated that radium existed in "appre­
ciable quantities," and as this appeared to require 
further explanation he wrote to him and received a 
reply. Mr. Stru tt said: "When I speak of 'appreciable 
quantities' of radium, I mean quantities such that its 
presence may pretty easily be detected. But the per­
centage of radium in the deposit is very much less 
than that in the ores which are at present used to ob­
tain it from. The reason why the presence of radium 
is so easily detected, in spite of the smallness of the 
proportion present, is that the tests are exceedingly 
sensitive; indeed, the only reason why so small a pro­
portion of radium could be detected was the unique 
and extraordinary properties of that substanc.e." 

In connection with the experiments on the waters 
of Bath, Prof. Henry A. Bumstead's work in an allied 
field is of interest. Prof. Bumstead, and his assistant 
Prof. Wheeler, have been experimenting with the ra­
dium found in the surface water and the ground 
around New Haven, and have published in the Ameri­
can Journal of Science a detailed account of their 
work. As a result of his many months' investigations, 
Prof. Bumstead draws three conclusions of greatest 
interest to investigators. In regard to the presence 
of a radio-active gas in the ground and surface water 
near the city Prof. Bumstead says first: 

"The radio-active gas found in the ground and in 
the surface water near New Haven is apparently iden­
tical with the emanation from radium. If any other 
radio-active constituent is present it can only be in a 

very small proportion." 
The second conclusion deals with the density of the 

radium emanation and is as follows: 
"The density of the radium emanation, as deter­

mined by its rate of diffusion, is about four times that 
of carbon dioxide, which gives it a molecular weight 
of 180." 

In closing his experiments with the gas Prof. Bum­
stead attempted to determine the properties of the 
active gas recently obtained by Strutt from metallic 
mercury, and in regard to this he says: 

"We were unable to obtain the radio-active gas 
from mercury recently described by 'Strutt, and are 
therefore inclined to attribute his results to an im­
purity in the mercury used." 
THE X-RAYS AND RADIUM IN THE TREATMENT OF CANCER. 

The Annus Medicus of the Lancet refers especially to 
the therapeutics of cancer, quoting from a paper pub: 
lished in the first volume of the "Archives of the Mid­
dlesex Hospital," by C. R. C. Lyster, the medical officer 
in charge of the electrical department of that institu­
tion. In writing of tlte effect which the X-rays have 
upon cancerous growths, the author says "that a very 
large number of cases have been relieved of pain, and 
that in a certain nUPlber the growth has undergone a 
definite retrogression; of all the new growths the ro­
dent ulcers have been by far the most satisfactory to 
treat. The cases that have been under treatment have 
varied from those exhibiting small recent spots to the 
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Illost exlem;ive and old-standing lesi o118. They have all 
shown a great tendency to improve; the more recent 
ulcers have quickly healed, leaving a healthy scar, and 
there had been no recurrence up to the time of pub­
lishing the report. In cases of rodent ulcer of long 
standing, and with considerable loss of tissue the ten­
dency to heal has been remarkable, but after a time, 
recurrence is not unusual, and this seems to be more 
difficult to deal with. than is the original ulcer. Of 
other growths, experiments so far seem to show that 
the best results are obtained in cases of mammary car­
cinoma, especially in the recurrent forms. Sarcomata 
are not so amenable to treatment as are carcinomata. 
The cases which are apparently the least benefited are 
the epitheliomata, and this �s more especially the case 
after secondary infection of the lymphatic glands has 
occurred. With regard to the use of high-frequency 
currents in malignant disease, it is believed that the 
good results claimed for this therapeutic measure are 
due more to the tonic action of the rays than to any 
direct action on the growth itself. Cases of rodent 
ulcer and epithelioma were submitted to the action of 
radium and also to pitchblende, the application of the 
latter substance being of particular interest, as it is 
far more easy to obtain than radium; the results of the 
treatment have not yet been published." 

The Lancet, in reference to radium in the treatment 
of cancer, says: "Full of theoretical interest as the 
discovery of radium is, its remarkable property of 
radio-activity has already met with practical applica­
tion in the treatment of disease, but its real value in 
this regard, as in the treatment of cancer and lupus, 
cannot yet be detArmined. The radio emanations are 
undoubtedly powerful to produce chemical change, but 
it remains to be seen whether they will be effective in 
checking the advance of a morbid process, or of destroy­
ing, or of restoring to a healthy state, diseased tissue." 

The Vienna correspondent of the British Medical 
Journal states that Exner and Hozknecht have used 
radium in the treatment of carcinoma and sarcoma 
with satisfactory results. The conclusions reached by 
these investigators are as follows: "Radium rays irrI­
tate the cells of the skin less vehemently than cells of 
cancer and sarcoma. The last named are· brought to 
necrosis before the other tissues suffer severely from 
the effects. The radium dermatitis is very similar to 
the Rontgen rays dermatitis." The experience then of 
the majority of medical men who have used X-rays in 
the treatment of cancer is that in some forms of the 
disease they have proved decidedly beneficial. As to 
radium, its use has been too limited and the period in 
which treatment has been effected by its means has 
been too short to warrant the passing of a definite 
opinion with regard to its efficacy as a therapeutic 
agent in cancerous growths. 

. ' . '  . 

THE CURRENT SUPPLEMENT 

A splendid picture of the great electrical power plant 
of the city of Berlin will be found on the front page of 
the current SUPPLEMENT, No. 1467. The article which 
accompanies the picture describes the mechanical and 
electrical novelties of the station. Other electrical 
articles of interest are those entitled "The Electric 
Furnace in Metallurgy," "PrO'f. Slaby's Experiments in 
Wireless Telegraphy," and "Contemporary Electrical 
Science." Prof. S. P. Langley concludes his scholarly 
biography of James Smithson, founder of the Smith­
sonian Institution. The problem of increasing the fer­
tility of the soil is one that is of especial importance. 
An exceedingly valuable and i nstructive contribution 
to the literature on the subject is George T. Moore's pa­
per on "Bacteria and the Nitrogen Problem," published 
in this week's SUPPLEMENT. The many inquiries re­
ceived by the Editor for information pertaining to the 
caoutchouc-yielding Landolphia of the French Congo 
will find their answer in an exhaustive discussion of 
the subject by M. Aug. Chevalier. 

.f.J. 

THE HYDROSCOPE AND ITS SUCCESS. 

Cavaliere Pino is the inventor of a machine called 
the hydroscope, to which reference has already been 
made in these columns. The instrument consists of 
a 1011g tube carrying an optical instrument at the end. 
Objects at the bottom of the sea are reflected upward, 
where they may be readily studied from the deck of 
a steamer. By means of the hydroscope, Pino suc­
ceeded in bringing up objects from the sea that have 
been concealed for two thousand years. These were 
found off the Grecian coast, and include some valuable 
art objects�reations of ancient Greek art. 

•••• • 

The flooding of the Kansas River last May resulted 
in some very curious changes in the river bed. At one 
of the curves in the river cut-offs were formed, whick 
caused the water to flow for a distance of two miles 
through the old bed, but in an opposite direction to 
the old current. A complete description and discussion 
of the peculiar conditions produced by this flood may' 
be found in the current SUPPLEMENT, No. 1467. 



BArET!' LOOOMOTIVE FOB IXPLOSl'f!8 FACTORY. 
The accompanying illustration shows a handy little 

locomotive that has been designed and built at the Ho· 
henzollern Works in Dusseldorf for use in factories 

that are devoted to the manufacture of gun powder and 

Scientilic America� 

h,UJ been no means of determining ttl! Prooence, but 

in most of the large plants it is the custom to clean 

the boilers thoroughly at regular intervals. By a re· 
cently patented invention, that of L. Bancroft Mellor, 

of Philadelphia, it is now possible to quickly and 

SAFETY LOCOMOTIVE FOB. EXPLOSIVES FACTORY. 

accurately arrive at the 
amount and location of 
formation on boiler tubes 
or other similar surfaces. 

This instrument is shown 
in one of the accompany' 
ing cuts. It not only shows 

the extent of scale and 
other extraneous matter, 
bu t also detects blistering 
and other defects which 
may increase or diminish 
the normal diameter of the 
tube or cylinder. The vari· 
ation in relative distance 
between two measuring 

points of the device is reo 
corded on a revolving 
disk. The instrument con· 

sists of a tube serving as 
a frame having a traverse 

wheel mounted thereon, 
which rotates by contact 

with the inside of the tube 
to be measured, as it is 
passed through for the 

nigh explosives. Although it is a steam engine, it has 
flO fire box, nor does it carry fire or flame of any kind 
whatever. For its motive power it depends entirely 
upon its boiler or hot-water reservoir which is filled 

with water, under a pressure of several hundred 
pounds to the square inch and a corresponding temper­

ature of several hundred degrees. Our readers will 
recognize in this an adaptation of a system that has 
been in use for many years, and that has found consid­
erable favor in Germany. The boiler is charged from 
a stationary plant with water heated to a point far be· 
yon d the temperature at which it would boil under 
atmospheric pressure. When the locomotive commences 
to move and the steam is drawn off from the boiler, the 

pressure of course is lowered, and as soon as it falls 
below the point corresponding to the temperature of 
the water, the latter begins to boil, giving fresh sup­
plies of steam. Thus, as the engine is operated there 
is a fall of pressure with a corresponding boiling of 

the water. Care is, of course, taken to thoroughly lag 

the boilers, steam pipes and cylinders, and when once 
the boiler is charged, the engine is capable of indepen­
dent operation for a considerable period of time. The 
first warming up of the locomotive requires about 

thirty minutes, and an unskilled laborer can soon 'learn 
to handle it satisfactorily. 

BOILER SCALE DETECTION. 

BY GEORGE J. JONES. 

The subject of boiler scale is now the most embar· 
rassing matter encountered by engineers in th," econom· 

Lal operation of power plants. In these days, every 
item of cost is carefully watched and results noted, in 
order to see that full return is received for the expen· 
diture, and every penny which cannot prove its justifi· 
cation is cut out. But in the matter of boiler scale, 

power plant engineers and operators have been more 
or less in the dark. It has been known full well that 

a coating of scale on the tubes of a boiler stood for a 
vicious extravagance, but as the formation is not in 
view, and has been heretofore hard to determine with­
out throwing the plant, at least partially, out of ser­
vice for a considerable time, many a plant has been 
allowed to run along with its efficiency impaired to a 

great degree by a coating of the scale on the heating 
surfaces of the boilers. 

Just exactly what this embarrassment repr�sents in 
figures is a difficult matter to accurately determine; but 
Thurston, who gave the matter some special attention 
and wrote a book on the subject, says that half an inch 
of'scale on the tubes of a boiler represents an increase 

of sixty per cent in the coal bill. On what basis this 
statement was made is not known; but it has been 
clearly demon-
strated more 
recently in the 
ca3e of a large 
nlant at Bay-
onne, N. J., in 
a very com· 
plete test, that 
the coal con· 

sumption was 
cut down by 

23 per cent 
after a thor· 
ough cleaning 
of the boilers. 

We h a v e 
said that here-

/ , 

�.-." .-" " " --- ---

purpose of exploration. This wheel by suitable gear-

ing rotates a disk on which is mounted a chart or dial. 
A movable arm opposite the traverse wheel is mounted 

on the frame, which acts as a lever, causing a recipro­

cating motion of a rod carrying a pen, which rests on 
the chart, the motion of the pen corresponding to the 

reciprocating motion of the arm. Thus the relative 
distance between the traverse wheel and the arm is 
recorded, and the varying distance of the tube through 
which the instrument passes is approximately record· 
ed in a sinuous line. The length of the frame 

tube can be varied to suit any length of tube 
by adding sections of frame tube between the 
traverse wheel section and the revolving disl" 
Some of these record disks are shown, indicat­
ing different boiler conditions. 

'1'he reason for the presence of scale has never 
been explained satisfactorily, although a great 
deal of time has been spent by scientific men 

in the endeavor to solve, not only the mystery 
of its origin, but to arrive at some means of 

preventing the deposit. It takes place with thB 
use of all kinds of water except distilled, and 
of course this is out of the question for general 
power plant use. 

Because of the inconvenience and expense of 
determining the presence of the formation, many 
a plant is in operation to-day, with its boiler 
tubes choked almost to the point of stoppage 

of circulation. The engineer is probably mal,-
ing use of some alleged scale·preventing compound or 
subjecting his feed water to some treatment with the 
same object in view. In blissful ignorance he is there­

fore responsible for greatly increased fuel bills, while 
he is congratulating himself that his boilers are doing 
their best work. 

Boiler scale has many marked characteristics, as 
shown in the accompanying cuts, which are samples 
taken from boilers worked under different conditions. 
In the first of the tube sections shown, the interior 

SCALE-FILLED TUBES. 

was almost sealed, the circulation being maiutained 
through a number of small holes in the center of the 

crust. The large hole shown in the same photograph 
was made in the operation of cutting the section out. 

The device described above has been adopted by the 
leading boiler-insurance company of this country, to 
be used in determining the condition of boilers after 

explosions. It has also received the indorsement of 
the Franklin Institute in being awarded the Jolin 
S'cott Legacy medal and premium. 

.' . .  
A PRACTICAL PRIMARY B ATTERY.* 

Every amateur who delights in "making things" 

dabbles more or less with electricity. Most of these 
are so situated that they have no access to the large 
sources of supply of the electric current, such as light­
ing stations can furnish, and if they would do any real 

work, must make their own generators and apparatus. 
It is to the assistance of such that the present section 
is devoted. 

The battery 
,
represented in our engraving can be 

made at a minimum cost, and when made will give a 
maximum of output. The materials to be purchased 
are glass jars, porous cups, carbons, zincs, burrs, 

screws, binding posts, and some sheet copper. 
All the pieces for the cell come ready for use, except 

the carbons, which are peculiar to the special form 
of cell. As the cut shows, there is a ring of carbons 
to be placed in the glass jar and to fit in the jar as 
closely as may be without exerting pressure upon the 

jar. Six plates of carbon are required for each ring. 
Each plate has two holes of a size to fit the screws. 
The holes may be made most easily by awls and ream­

ers, such as are to be found in a set of tools in an awl 
handle. A little patience and experience will enable 
any one to make the holes neatly. Carbon is very hard 
and will wear a drill very fast. Hence, it is better not 

to attempt drilling holes in a carbon plate. Of course 
the holes should be equally spaced, if the appearance 

of the finished work is to be considered. 
The copper should be about 1-32 inch in thickness 

A PRACTICAL PRIMARY BATTERY. 

and about % inch wide. It can be bought of this 
width, or cut by the dealer or by a smith with large 
shears. A strip must be bent into a six-sided ring of 
such size that when the carbons are fastened to it the 
whole will slidfe snugly into the glass jar. It will be 
better after one strip has been fitted to its place to 
straighten it out and use it as a pattern, or template, 

by which to drill the holes in the' rest of the copper 
strips. They will then be all alike and interchange­
able. A template should also be used for making the 
holes in the carbons, though all holes may be reamed 
a little on one side or the other to allow the screw to 

pass through. If the worker has no means of tapping 

a thread for the screw, he should buy nuts for the 
screws also. The holes in the copper strips may be 
punched, with a nail punch, if one has no means of 
drilling them. For punching holes in this way the 
end of a stick of hard wood should be used aH a bed 

on which to rest the copper which is to be punched. 

The strip of copper which leads up out to the bind­
ing post may be riveted to the ring, or one end of the 
ring may be left long enough to bend up a couple or 
inches above the top of the jar. The carbons should 

be long enough 

to reach above 
the jar so that 
the metal parts 
shall not touch 
the glass. In 
t h i s  battery 
the fluid em­

ployed w ill 
corrode metals 
very rapidly. 

-- (Continued on 
page 138.) 

tofore tile r e A DETECTOR AND MEASURER OF SCALE FORMATIONS IN BOILERS. 

* From .. Home 

Mechanics for 

Amateurs." ByGeo. 

M. Hopkins, Cr,py' 
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Dl"l.lacenlent 15,000 tons. Speed,19.1 knots. Bunker Capacity, 1,500 tons. Armor (IIar­
vey-nickel): beft, 9 inrh es to 4- inches; side, 6 inches; deck, 4 inches; barbettes, 14 in ches, shields, 10 
inches; casemates, 6 inchrs. Ar.na.nent: four 12-in ch : fourteen 6-incb; twenty a-inen: 14 small 
guns. Torpedo Tu be", 4 submerged. 

Battleship .. Hatsuse. " Completed in 1900. 

Dl"J!lacClUClll, �,,,)v WIl", l!ipecd, t� kIlu,". Bnnkel' C apac it y, l,OVU tollS. AI'.nor \liarvey­
DIckel): belt, 7 inches to� Inches; deck,� Inches; side,5 inches; 8-lnch gun turrets, 6 Inches; casemates, 
6 incbes. ArrnaJUent: fonr 8-lnch; fourteen 6-lnch; twelve 3olnch; seven smaller guns. 'rorpedo 
'rubes, 4: Bubm erged, 1 above \vater with 6-inch armor. 

Armored Cruiser "Asama." Completed In 1899. 

DlI!I,l)laceme nt, 4,300 ton.. S peed, 24 knots. Bunker Cal.aclty, 1,000 tons. Armor 
(Harvey-nickel ) : deck,. 4J.ii incbes: �- inch gun shields, 4J.ii I chesi 4. 7-inch gUll shields, 2J.ii inches. 
ArmaJUent: two 8-mch: ten 4.7-lnch; 18 smaller guns. 'rorpeao Tn be"" 5 above water. 

Protected Cruiser •• Takasago. " Completed In 1898. 

, 
.. '--,. 

• 

Dbplacernent, 15.200 tons. Speed,l8.3lmots. Bunker Capacity, 1,400 tuns. A 1'1110 l' \tlur­
vey-nickel): belt,9 inches to 4 in ches :  side, 6 Inches ; deck, 4 inches; barbettes, 14 inch es ; shields, 10 
inches; casemates, 6 inches. A ,'lIIanlcnt: four 12·inch j lourteen 6-inch j twenty lI-inch; 14 smult 
gnns. TorlJedo rI'1i he�'1 4 �nbmerged. 

Battleship "Asahl." Completed in 1900. 

1111 .... 1. "I' • I'� 9.800 tons. Speed, 21.8 knots. Hllnker Capa"ily,l.3UUtons. A,·mo.· (Krupp) : oelt., 7 i ll cties to 3\1! lllChc8: deck, 2� Inches ; !;ide. 5 inches; 8-inch gUll tnrret8� 6 illclies; 
ca8ematc8. 6 iClchE'�. Artnanlent.: fonr 8-inch ; fon.teen 6-inch ; twelve 3.inCh; 12 smaller gUllS. 
Torpedo 'I'ubes, 4 Bubml'nrl'd. 

Armored Cruiser "lwate." Completed in 1901. 

Displace""'11 t, 4,760 tons. Speed, �2.7ti kn')\.Q. lin uker Capacity, 1.000 tons. ArI110.· (Hof. 
veY-llickel) : lieck,4J1i inches: 8-inc11 gun 8biclus, 4>11 ill cbe. ; 4.7-inch gun sb ields, � i nch e.. Arma­
Dlellt: two 8-inch ; ten 4.7·incb j 18 sUlall guns. 'J�orpedo Til bps, 4 above \\'ater 

Protected Cruiser" Kasagi." Completed In 1898. 

BunKer Ual'aCIlY, 1,6UU tOllS. Armor (Harvey) : belt, 18 inches; d eck. 2� inches ; bulkheads. 14 inches; side, 4 inches; 
6 Inelies; casemates, 6 inches. TOl'pedo Tubes, 4 submerged, 1 above water. 

barbettes, 14 inches ;  sbwJda, 

Battlesb1p "Fuji" Completed in 1891. Also Sister Ship "YashiIlla." 
TKJil lAfANiSi NAVY.-(See page l�) 
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THE JAPANESE NAVY. 

No stronger evidence of the important part played 
by sea power could be given than is offered by the 
spectacle of a little nation like Japan standing fully 
prepared and eager to enter into a life-and-death strug­
gle with the greatest military power upon earth. The 
confidence of Japan is based upon her 

only after the close of the Chinese war, while the 
ships which she owned at the time of the war were 
well up-to-date, and are indeed to-day serviceable ves­
sels. 

the last eight years in English yards, of which the 
latest, the "Mikasa," built by Vickers in 1900, shares 
with her sister, the "Asahi," the distinction of being 
to"day the largest and most powerful battlesliip in 
commission. With a length over all of 436 feet, a beam 
of 76 feet, and a draft of 27:1,4 feet, this vessel dis-

The main strength of the navy lies in the homogene­
ous fleet of six first-class battleships, all built within 

possession of a thoroughly modern and 
highly efficient navy, and upon the fact 
that the proximity of the .:;eat of war to 
her harbors and dockyards will probably 
give her a strong strategic position 
against a nation whose :;�ttle must be 
fought with half the circumference of 
the world intervening between a disabled 
ship and the dockyard for its repair. 
Command of the high seas would place 
a Japanese army of invasion within 
easy touch, at all times, of its base of sup­
plies; while the Russian army would be 
dependent upon several thousand miles of 
single-track railroad, whose capacity 
would at all times be utterly inadequate 
to the task of bringing to the seat o·f war 
the necessary supplies. 

places 15,200 tons and carries a comple­

The Japanese navy has the distinction 
of being the most absolutely modern of 

Battleship "Mikasa." (The Largest BattleShip in f.ommission in the World.) 
Completed in 1902. 

ment of 730 men. She conforms in gen­
eral design to the British battleships of 
the "Prince o·f Wales" class; but she 1s 
somewhat larger, carries a more numer­
ous intermediate and secondary battery, 
while the intermediate guns are carried 
in broadside behind a continuous wall of 
6-inch armor, instead of being mounted 
in casemates. There is a continuous belt 
of Krupp armor at the waterline, which 
varies in thickness from 9 inches amid­
ships to 4 inches at the ends. The pro­
tective deck is 4 inches in thickness o'n 
the slopes. The side armor amidships, 
from the main belt up to the level of the 
main deck, is 9 and 6 inches thick The 
armament of this as well as that of all 
the other warships, is of the Armstrong 
type. It consists of four 12-inch, 40-cali­
ber guns in bar bette turrets, protected by 
14-inch Krupp steel on the barbettes, 10 
inches on the front of the turrets, and 8 
inches 0'11 the sides. The intermediate 

all the leading navies of the world. This 
is due to' the fact that the work of con-

Displacelllent, 15.200 t'lllS. Speed, 18.6 knots. Bunker Capacity, 1.500 tons_ Arlllor (Krupp): 

struction was seriously undertaken 

Belt, 9 inches t() 4 inches; sides,9 Inches; deck, 4 lllches; barbettes, 14 inches; 8hields, 10 inches; casemates 
and central battery. 6 mches. Artnanlent: four 12�inch; fourteen 6-inch; twenty 3-inch; 12 small gUllS. 
Torpedo '.I'u bes, 4 submerged. 

First-class Battleships" Shikishima." Also, with modifications, the "Asahi," of 15,200 
tons, and" Hatsnse," of 15,000 tons. 

Displacenient, 14,850 tons. Speed, 1S.5 knots. Arlllor: Mam belt, !J inches; upper belt, 6 inches; 
deck. 4 inches; gun positions, 14 and 6 inches. ArInanlen&: four 12-lnch, fourteen 6-lnch rapid-fire, 
twenty 8-inch, eight 3-pounders, SIX 2�-pounders. Torpedo Tn bes, 5. Date, 1899. 

Armored Cruisers " Asama" and "Tokiwa." 

Displacelllent , 9,750 tons. Speed,22 kuots. 

rrotected Cruisers" Itsnkushima" and" Hashidate." Also, With modifications, 

" Matsnshima." 

Displacelllent, 4,277 tone. Sl,le(l4, 17.5 knots. 

battery is made up of fourteen 6-inch, 40-
caliber guns, ten of these being carried on the gun deck behind a continuous 
wall of 6-inch Krupp armor, and four in separate casemates on the main deck, 
two forward, two aft. The secondary battery of twenty 3-inch guns is widely 

First-class Battleships" Fuji" and" Yashima.·' 

DispJacelllenl, 12,500 tons. Speed, 1S.2and 19.2 knots. 

Armored Cruisers" Idzumo" and "Iwate." 

DIspJacelllenl, 9,800 tone. Speed, 22.04 and 21.S knots. 

Protected Cruiser "Takasago." Class of Four Ships. 

The "Takasago", DisplacClnent, 4.300 tons. Speed, 24 knots. 'l'he "Yoshino": 
Displacement, 4,150 tons. Speed, 23.1 knots. The "Chitose" lIud .. Kasagl"; Dis .. 
plac"nlent, 4,760 tous. Sl'eed, 23,7 lIud 22.5 kuots. 

THE JAPANESE NAVl. 
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d istributed throughout the main and gun decks. There 
are four 18·inch submerged to'rpedo tubes, mounted in 
broadside. The vessel has shown 18.6 knots speed on 
trial, and carries a normal coal supply of 700 tons, 
with a maximum bunker capacity of 1,500 tons. 

The "Asahi," built on the Clyde in 1899, is of about 
the same dimensions, displacement, and speed as the 
"Mikasa," and the armament distribution is practically 
the same, the chief exception being that the interme­
diate battery of 6-inch rapid-fire guns is carried in 
casemates, four of the guns on the gun deck, and six 
on the main deck. The next ship in size is the "Hat­
suse," built at Elswick in 1899. She is of the same di­
mensions as the preceding vessels, differing from the 
"Asahi" only ln the fact that she is of about 200 tons 
less displacement. Like the "Mikasa" and "Asahi," she is 
equipped with Belleville boilers; but she exceeded 
them in speed, having accomplished 19.1 knots an hour. 
The fourth vessel in importance is the "Shikishima," 
of 14,850 tons displacement, built at the Thames Iron 
Works in La-ndon in 1898. She has half a foot less 
beam than the other three; but her armor and arma­
ment are identical with those of the "Asahi" and 
"Hatsuse," and she made on trial a speed of 18.5 knots. 
Her normal coal supply is 700 tons, and her maximum 
1,400 tons. She carries four submerged torpedo tubes, 
and one'above the water in the bow protected by 6-inch 
armor. It should be mentioned that the armor of the 
three last-named ships is of the Harvey-nickel type. 
The other two battleships, the "Fuji," built at London 
in 1896, and the "Yashima," built at Elswick in the 
same year, are sister vessels o'f 12,500 tons, and carry 
each a complement of 600 men. The length o'ver all is 
412 feet, the beam 73% feet, and draft 28% feet. They 
were designed to be an improvement on the British 
"Royal Sovereign" class. The guns and armor distribu­
tion are as follows: There are four 12-inch, 40-caliber 
Armstrong guns, protected by 14-inch barbettes and 6-
inch barbette shields; ten 6-inch, 40-caliber rapid-fire 
guns, four carried in casemates on the gun deck be­
hind 6-inch armor and six carried behind shields on 
the main deck; while there are sixteen 3-inch guns 
and four 2%-pounders distributed throughout the ship. 
At the waterline there is a belt of 18-inch Harvey ar­
mor extending for two-thirds of the length amidships, 
with which is associated a 2%-inch armored deck. 
Above the belt, the side protection consists of 4-inch 
armor as high as the level of the gun deck. There 
are four submerged torpedo tubes and one above water 
in the bow protected by 6-inch armor. The normal 
coal supply is 700 tons, and the maximum is 1,300 
tons. The motive power consists of cylindrical boiler 
triple-expansion engines, with which the "Fuji" ac­
complished 18% knots on trial, and the "Yashima" 19.2 
knots. 

Next in importance to the battleships, and fully equal 
to them in excellence, is a fleet of eight armored 
cruisers, all of high speed and carrying powerful bat­
teries. First there are the "Idzumo" and "Iwate," 
built by the Armstrongs in 1899-1900, 408 feet over all, 
68% feet beam, 24112 feet draft, and displacing on this 
draft 9,800 tons. They have continuous belts of Krupp 
steel varying from 7 inches to 3 Jj2 inches; armored 
decks 2%' inches tilick on the slopes, and a side pro­
tection of 5 inches of armor extending from the main 
belt up to the level of the gun deck. They carry four 
8-inch rapid-fire guns in two turrets of 6-inch steel, 
further protected by 6-inch barhettes; fourteen 6-inch 
rapid-fire guns, of which ten are mounted in case­
mates and protected by 6-inch armor, four of them 
being on the main deck and six on the gun deck, and 

the other four are mounted behind shields between 
the 6-inch casemates on the main deck. There are 
also twelve 3-inch rapid-fire guns and twelve smaller 
guns disposed throughout the vessel. There are four 
submerged torpedo tubes. The vessels are equipped 
with Belleville boilers, and on trial the "Idzumo" madQ 
22 knots, and the "Iwate" 21.8 knots. 

The "Asama" and "Tokiwa" are armored cruisers, 
built by the Armstrongs in 1898, that are practically 
identical with the "Idzumo" and "Iwate." Their di­
mensions are: Length, 408 feet; beam, 67 feet; draft, 
24]4 feet; and displacement, 9,750 tons. The "Asama" 
made 22 knots on a six hours' forced draft trial, and 
the "Tokiwa" 22.7 knots. They carry four submerged 
torpedo tubes and one tube above water in the bow 
protected by 6 inches of Harvey-nickel armor., 

In addition to the four Armstrong armored cruisers, 
there are two of about the same displacement which 
were built in Stettin, Germany, in 1899, and St. Na­
zaire, France, in 1900. The Stettin ship is known as 
the "Yakumo." She is 407 feet in length over all, 
65% feet beam, 23% feet draft, and displaces 9,850 
tons. The armor, which is of Harvey-nickel and Krupp 
steel, consists of a continuous belt 7 inches thick amid­
ships and decreasing to 3% inches at the ends, and an 
armored deck 21h inches thick on the slopes. Above 
the belt armor is a side protection of 5-inch armor ex­
tending to the level ot the gun deck The armament 
consists of four 8-inch rapid-fire guns mounted in two 
turrets fore and aft, protected by 6-inch armor, and 
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------------ .-- --- --- ----
Battleships, 10 years or less. .. . . _" .. 6 
Battleships, 10 to 20 years old .... .. . 

18.75 14,20, 85,250 
Battleships, old Or refitted ... ..... . ---�-------- ---- -- ---

Totals ........................... 6 85,250 

��
t Defense Vessels........ ...... 3 1 �2�

-

_

-4 ,�35�6���13�,_06-_-7� 
Armored Cruisers, 9000 tons or over 6 
Armored Cruisers, ,000 to 90UO tons, 2 
A rmored Cruisers, below 7000 tons. 

21.75 
20.2 

9,731 1\8,386 
7,632 15,264 

------------ -- --- --- ----
Totals. .. ......... .. ........... 8 

Protected Cruisers, 10000 tons up .... 
Protected' ruisers, 7000 to 10000 tons 
Protected Cruisers, 400') to 70nO tons ';­
Protected Cruisers, �OOO to 4tXJO tons 8 20,5 

18.4 
4;460 
2,9B;} 

73,650 

30/l01 
23,720 

54,521 Totals . . . ... .......... . . ..... .... 
I 
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�
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Torpedo Boat Destroyers .... _ . • . . .  , 20 
'l'o,ptdo B, ats, 1st Cmss...... ..... . 38 
Torpedo Loats, 2d Class .. .......... H5 

30.75 
27.5 
23 

332 
]38 

66 

237,899 

6,645 
,o,2l13 
2,315 

Totals . .. ..... . ... ....... . ....... 1--;;;-- 1-. -.. -. - --.. - .-. - 14,163 

twelve 6-inch rapid-fire guns mounted as follows: Two 
on the gun deck in broadside protected by 6-inch case­
mates, and eight on the main deck, two forward and 
two aft, in casemates of 6-inch armor, and four mount­
ed in broadside in the open behind shields. There 
are twelve 3-inch guns and twelve smaller guns. Four 
submerged torpedo tubes are carried, and one in the 
bow above water. The "Yakumo" is about one to 
two knots slower than the Armstrong boats, having 
made 20.7 knots on trial. The French-built cruiser 
"Azuma" is a longer and leaner craft, measuring 446 
feet in length over all by 59 feet beam, 24]4 feet draft, 
and her displacement is 9,436 tons. Her armor pro­
tection and armament are the same as those of the 
"Yakumo." On her trial she made 21 knots speed. 
The other two armored cruisers of the fleet of eight 
are the "Kasaga" and "Nia.sin,'·' of which illustrations 
and some description were given in our issue of Jan­
uary 23. These vessels are of 7,632 tons displacement, 
and are armed, the "Kasaga" with four 8-inch and the 
"Niasin" with two 8-inch and one 10-inch guns, and 
both vessels with fourteen 6-inch, ten 3-inch, and four 
smaller guns. They carry four above-water torpedo 
tubes behind 6-inch armor, and the protection consists 
of a 6-inch belt, and 6-inch side armor in the wake of 
the batteries carried up to the level of the main deck. 
The speed of the vessels is a little over 20 knots an 
hour. 

The fourteen armored ships above described form the 
first line of defense for Japan. Following them we 
come to a class of vessels, the protected crUisers, of 
much smaller displacement, but of high speed and 
powerful batteries. The most important of these are 
four vessels, the "Chitose," "Kasagi," "Yoshino;" and 
"Takasago." The "Chitose," built at San Francisco 
in 1898, and the "Kasagi," built at Cramps in 1897, 
are both of 4,760 tons displacement. The "Chitose'" 
showed a speed on trial of 23.76 knots an hour, and 
the "Kasagi" 22.76 knots. They are protected by a 
4%-inch deck supplemented by cofferdams and bunkers 
amidships. The battery is mounted behind shields, 
and consists of two 8-inch rapid-fire guns, one forward 
and one aft, and ten 4.7-inch guns mounted behind 
shields on the gun deck. The guns are all of the 
Armstrong rapid-fire type. Both of these vessels carry 
four above-water torpedo tubes. The "Yoshino," of 
4,150 tons displacement, was built by the Armstrongs 
in 1892. She mounts four 6-inch, eight 4.7-inch, and 
twenty�two smaller guns, and carries five torpedo 
tubes. The steel deck is 4% inches in thickness. On 
trial the vessel made 23.1 knots. She carries a maxi­
mum coal supply of 1,000 tons. The fourth cruiser is 
the "Takas ago," built at Elswick in 1897. She is of 
4,300 tons displac�ment, and she maintained 24 knots 
speed on trial. She has a 4]h-inch protected deck, 
and her armament consists of two 8-inch rapid-fire 
guns behind 4Jj2-inch shields, ten 4.7-inch guns behind 
2V2-inch shields, and eighteen smaller guns and five 
torpedo tubes. 

We now come to a class of three curious vessels, the 
"Matsushima," "Itsukushima," and "Has hid ate;" built 
at La Seine, France, in 1889, 1890, 1891. They are of 
4,277 tons displacement and 16.7 knots speed. They 
are protected cruisers pure and simple, inasmuch as 
they simply have an armored deck 1% inches in thick­
ness with a cellulose belt for protection, and 5 inches of 

© 1904 SCIENTIFIC AMERICAN, INC. 

135 

armor protection above the engine-room hatches. The 
peculiarity of these little ships is in their armament, 
the main element of which consists of a big 12%-inch 
Canet gun, which in its time was the most powerful 
weapon in existence. The gun weighs 66 tons, and 
fires a 990-pound shell with a velocity over 2,300 feet 
per second, and a muzzle energy of 35,200 tons, This 
gun is mounted, in the case of the "Matsushima" 
(which, by the way, was the flagship of the Japanese 

admiral at the battle of Yalu) amidships abaft the 
superstructure, in a barbette protected by 12-inch steel 
armor, covered with a 4-inch hood, and communicating 
with the magazines by hoists protected with 12 inches 
of steel. In addition to this gun an intermediate bat­
tery of twelve 4.7-inch rapid-fire guns is carried in 
broadside. There are also four above-water torpedo 
tubes. The other two vessels carry the 12.5-inch gun 
on the forward deck, and the intermediate battery 
consists of eleven 4.7-inch guns. There are no ves­
sels in the world that compare with these rather non­
descript cruisers, and it is difficult to assign them 
their true fighting value. 

The Japanese navy also includes eight smaller pro­
tected cruisers of from 2,000 to 4,000 tons displacement, 
whose average speed is 18.4 knots an hour and aver· 
age displacement a trifle under 3,000 tons. The 
"Akitsushima," launched in Japan in 1892, is of 3,150 
tons displacement and 19 knots speed, and carries four 
6-inch, six 4.7-inch, and ten smaller guns, and four 
above-water torpedo tubes. The "Suma," launched in 
Japan in 1895, of 2,700 tons, and 20 knots speed, has 
a 2-inch deck, and 4%-inch shields to her 6-inch guns. 
She is armed with two 6-inch, six 4.7-inch, and sixteen 
smaller guns, and she has two above-water torpedo 
tubes. The "Akashi" is a sister vessel to the "Suma." 
The "Chiyoda," 2,450 tons, 19 knots, launched on the 
Clyde in 1889, is really an armored cruiser, but on 
account of her age and the partial belt which she car­
ries, she is included among the protected boats, She 
has a 4%-inch belt, a 1-inch deck, and carries ten 4.7-
inch guns, seventeen smaller guns, and three torpedo 
tubes. The "Naniwa" and "Takachiho," launched by 
the Armstrongs in 1885, are vessels of 3,700 tons dis­
placement and 18 knots speed, which were refitted 
in 1900. They have a 3-inch deck, 3-inch engine 
hatches, and carry two 10.2-inch Krupp guns, six 6-
inch rapid-firers of the Elswick pattern, sixteen small­
er guns, and four above-water torpedo tubes. The 
protected cruiser "Idzumi," 18 knots, formerly the 
Chilean "Esmeralda;" built at Elswick in 1884, and 
overhauled and refitted in 1901, was the first pro .. 
tected cruiser ever built, and was a famous vessel 
in her time. She has a 1-inch steel deck, and carries 
two 6-inch, six 4.7-inch, and seven smaller guns. A pro­
tected cruiser of small value is the "Sai Yen," of 2,300 
tons and 12 knots speed, built at Stettin in 1886, and 
captured from the Chinese. She carries two 8-inch 
guns forward in a 10-inch compound armor turret, and 
one 6-inch gun aft, besides eight smaller guns and 
four above-water torpedo tubes. 

The Japanese navy includes eleven small cruisers 
and gunboats, some old and some quite modern, which 
range in displacement fiom about 600 to 1,600 tons, 
and from 12 to 21 knots speed. They call for no 
particular description. 

The torpedo boat flotilla consists of twenty de­
stroyers of an average displacement of 332 tons and 
an average speed of 30.75 knots; thirty-eight first­
class torpedo boats, with an average displacement of 
137 tons and average speed of 27.5 knots; and thirty­
five second-class torpedo boats, with an average dis­
placement of 66 tons and an average speed of 23 knots. 
The vessels are chiefly of Thornycroft, Yarrow, Schi­
chau, and Normand construction, and the flotilla, 
which numbers altogether nearly a hundred vessels, 
is probably as efficient as any in the world. 

Exclusive of the torpedo boats, the Japanese fleet 
is made up of fJrty-three vessels, of a total displace­
ment of 237,899 tons, of which eighty-five per cent is 
thoroughly modern, and embodies the latest ideas 
of the leading naval constructors of the world. Tte 
officers are intelligent, resourceful, and brave, and 
the men well drilled, thoroughly amenable to disci­
pline, and full of patriotism and courage. 

Such is the navy of Japan. In the following issue 
we hope to give an article, similar in scope, on the 
Russian navy. 

An Oxyacetylene Blo,v-Pipe. 

An oxyacetylene blow-pipe is described by l'!. 
Fouche in the Bulletin of the French Physical $0-
ciety. The flame is formed by the combustion of a 
mixture of one' part of acetylene to 1f; of oxygen, and 
in order that the explosion may not travel back into 
the blow-pipe; a jet velocity is required, due to the 
pressure of a water column four meters in height. Th.e 
flame melts most metals readily; it will solder iron 
and steel. Even silica and lime are melted by it. With 
It reduction of the proportion of oxygen, the flame be­
comes luminous, and on falling on lime the free carbon 
goes to form carbide of lime. 



RESULTS OF THE FLORIDA AUTOMOBILE RACE MEET. 
Our illustrations show some of the machines that 

participated in the races run during the last days of 

January on the Ormond-Daytona beach, located OIl 

the east coast of Florida. This beach was described 

in our Automobile Number a year ago, and the pic­

tures on this page also give a good idea of its great 
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resulted as follows: First heat, won by H. L. Bowden 

on his 60-horsepower Mercede8 in 51 4-5 seconds. W. 

G. Brokaw, on his 30-horsepower Renault, was beaten 

by 300 feet, and James C. Breeze, on his 40-horsepower 

Mercedes, by 500 feet. Second heat, won by W. K. 
Vanderbilt, Jr., in 47 3-5 seconds, with Stevens second 

in 50 1-5 seconds. Final heat, won by Vanderbilt III 
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heat, came in first in 48 seconds, while Stevens on a 

duplicate Mercedes came in second in 0: 48 4-5, and 

Brokaw finished in 49 seconds. The second heat was 

won by La Roche in 0: 53 2-5, B. M. Shanley's 40-horse­

power Decauville coming in second in 0: 57, and Will­

iam Wallace's 30-horsepower De Dietrich taking third 

place in 1: 23. Bowden's time in the final heat was 

0: 50 4-5. La Roche was second in 0: 54, and Brokaw 

third in 0: 56 3-5. 

The great cvent of the last day, January 30, was the 

50-mile championsh ip, which was won by W. K. Van­

derbilt, Jr., in 40: 49 4-5. H. L. Bowden was second in 

42: 44 2-5, and J. 1. Blair's Panhard was third in 

57: 08 3-5. Mr. Vanderbilt's intervening times were 10 

miles, 7:25; 20 miles, 17:02; 30 miles, 24:11; and 40 

miles, 33: 52 2-5. His average speed was 731h miles 

an hour, including four turns at the end of the ten­

mile stretch. 

The ten-mile invitation race for gentlemen drivers 

was also won by Mr. Vanderbilt in 6:50, an' average 

speed of 87.8 miles an hour. S. B. Stevens was sec­

ond in 7:03 1-5, and H. L. Bowden third in 7:08. 

James L. Breeze took fourth place in 9: 29, and Walter 

Christie, on his new 30-horsepower car, in which the 

motor crank shaft forms the front axle and drives the 

front wheels, came in 'fifth in 9: 35. 

On the Way to the Races. 

The ten-mile championship of America was won by 

Vanderbilt, with Bowden's Mercedes second, and Shan­

ley's Decauville third. As the timing instruments did 

not work, no time was taken. The best time for 15 

miles was made by H. L. Bowden on his 60-horsepower 

Mercedes in 10: 18. The following table will be found 

of use for quickly finding speeds in miles-per-hour: 

48 seconds, with 

Bowden second in 51 

seconds. 
A mile race for 

machines of the 

1: 05 class resulted 

in Bowden's Merce­

des taking fi r s t 

place in 52 2-5 sec­

onds, with L a 

Roche's Darracq sec· 

ond in 55 1-5, and 

Blair's P a n  h a r d 
third in 1: 06 3-5. 

width. It extends for 30 miles or more along the 

coast in just such a condition as shown in the photo­

graphs, and, although this year the longest distance 

run in one direction was but ten miles, next year it is 

hoped to run twenty. The course is ideal in more 

ways than one. Besides being very broad, it is bor­

dered by the ocean on one side and by sand dunes on 

the other, so that if anything went wrong with the 

steering gear of a machine while racing, the car could 

only make a dash into the. ocean or into a soft sand 

bank, and would probably not injure Its driver much III 

either case. An example of this was had in the over­

turning of Mr. J. Insley Blair's Panhard machine when 

rounding the 10-mile post in the 20-mile handicap race. 

Its driver. W. Ehlrich, tried to make too wide a sweep, 

and, as the machine struck the soft sand far up on 

the beach, the car was thrown upon its outsbe wheels, 

breaking its axles and falling upside down upon its 

driver. Despite this fact, Mr. Ehlrich was not very 

A mile race for 

machines of the 56-

second class was 

also won by Bowden 

who, in the first StaDding; Start ot � Free-for-All Race. 

Vanderbilt's 9O-h. p. Mercedes. Shanley's 40-h. p. Decauville. 60-h. p. Mercedes. 

Crossing the Line with a Flying Start. 

badly injured. The sand is so hard on the beach when 

the tide is out that the heaviest machines do not cut 

in at all, and, on account of its moisture, the tires do 

not heat perceptibly, even at the very high speeds that 

were attained. 

Most of the records made the first three days of the 

meet were given in our last issue. The best of these 

was a mile in 39 seconds made in a speed trial by Mr. 

W. K. Vanderbilt, Jr.; five miles in 3: 31 3-5, also made 

in the five-mile free-for-all race by Mr. Vanderbilt; 

and a mile in 43 seconds, made by Barney Oldfield on 

the Winton Bullet No. 2 in the one-mile championship 

race. The last-named machine had a serious break­

down the third day, which accounts for its non-appear­

ance in the long-distance races. As it was the only 

high-powered American car that came anywhere near 

Mr. Vanderbilt's 9 0-horsepower Mercedes in speed capa­

bility, it is to be regretted that it was unable to follow 

up its initial victory in the longer contests. 

In the five-mile handicap race. which was won by S. 

One-MIle ChampionShip Race. 
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B. Stevens on his 60-horsepower Mercedes in 4: 002.5, 

Tracy on the 70-hofsepower Peerless racer, with a hand­

icap of 5 seconds, came in second in 4: 28 1-5, and F. A. 
La Roche on a 40-horsepower Darracq (35 seconds 

handicap) finished third in 5: 05 1-5. Barney Oldfield on the Winton Bullet and W. K. Vanderbilt, Jr., on his 90-horsepower Mercedes seen on the rIght. 

The one-mile invitation race for gentlemen drivers THE FLORIDA AUTOMOBILE RACE MEET. 

© 1904 SCIENTIFIC AMERICAN. INC. 

,.; 
." 
0 

;Il 
� 
Ol 

P-. 
en 

� 
� 

81.82 

8S.72 
85.71 

87. 80 
90.00 

92.31 
94 74 
97.30 

100 00 

1(12.86 
10588 

109 09 
112.50 

116.13 

120.00 



A GREAT ENGINEERING FEAT. 
BY G. P. BLACKISTON. 

Perhaps one of the greatest engineering feats ever 
accomplished on the water by any ho'use mover has 
just been successfully performed in Pittsburg, Pa. 

The subject in question is .. the removal of a %-inch 
steel oil tank, 80 feet in diameter; 26 feet high, weigh­
ing 150 tons, a quarter of a mile down'a 30-degree hill 
to the river, placed upon five sand barges, towed a mile 
:own the river, and moved 200 feet up the steep bank. 

All the more marvelous is it, when we co'nsider that 
five tracks of the Pennsylvania 'Railroad had to be 
crossed within forty minutes, in order not to interfere 
with traffic, and that the members of the Kress-Hanlon 
firm, who engineered the work, were but twenty-three 
years of age. 

This monster tank was sunk 7 feet in the ground; 
and in order to raise it, a trench 4 feet wide and 7 feet 
deep was dug around it, and 32 ho'les, 4 feet square, 2 

feet deep, and 8 feet apart, were then tunneled under 
it, and wooden blocks inserted. By the aid of 64 five­
ton jacks, two under each block, the tank was raised 
4 feet, when it was underpinned with 12-inch timbers; 
and the necessary running timbers being securely fast­
ened with %-inch chains, the tank was gradually 
moved under the steady power furnished by two horses 
and the necessary block and tackles, crabs, and 
ropes. 

When the railroad was reached, it was 38 feet above 
the ground. After being lowered 32 feet, chalk lines 
were stretched across the railroad tracks, and the crib­
bing built o'n the opposite side of the same. After a 
battle with the numerous electric light and telephone 
wires, the tank was rolled over the tracks to within 
ten feet of the bank of the Allegheny River. Be­
ing lowered within 24 feet of the water, it was 
moved on five sand 
flats, 16 feet wide and 
90 feet long. These 
were made stationary 
by ratchets and steel 
cables % inch thick, 
which were placed 
from 'the first to the 
fifth flat, thus making 
the five flats act as 
one. The boats being 
thus made fast, the 
tank was slowly 
rolled into the po-si­
tion as seen in the 
picture. It was then 
carried one mile down 
the river, and trans­
ferred to its new loca­
tion. 

The work was done 
for the Atlantic Rei'lll­
ing Company, and 
only required twenty­
four men six weeks 
to accomplish the 
task. 
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A PRACTICAL PRIMARY BATTERY. 

(Continued from page 132.) 

To prevent the fluid from creeping up through the 
pores of the· carbon and reaching the copper, the 
ends of the carbons should be dipped in hot melted 
paraffine and saturated by it before clamping them 
to the copper ring. 

The binding posts may' be of any available form ex­
cept those with wood screws. A machine screw is 
necessary because the binding post is to be clamped to 
the copper strip by it. When these parts are screwed 
together the battery is ready to be assembled. 

Nothing has been said about the sizes of jars and 
the rest, since the cell may be made of a size to ,fit any 
jar into which the porous cup and carbons will go. 
Round porous cups may be had from 114 inches'up 
to 5 inches in outside diameter, and round glass jars 
may be had from 2% inches up to 7 inches in inside 
diameter. There is thus ample range of size for any 
one to consult both the depth of his pocketbook and 
the quantity of current which he wishes the battery 
to give. This is a point not understood by many ama­
teurs. The voltage which a cell gives ill determined 
by the kind of chemicals used in it and not by the 
quantities of chemicals consumed. The current in 
amperes, which, the voltage being fix<:)d, the cell will 
give, and the work it can therefore do, are determined 
by the quantity of chemicals consumed by the cell in 
its action. It may be stated as a fair average result 
that one pound of zinc will give 320 ampere hours 
in a cell such as this. 

Carbon plates can be had in a great variety of sizes 
and shapes. The best way is for the one contemplat­
ing making the battery to write to a dealer in elec-. 
trical supplies and ask for a catalogue, which he will, 
be glad to furnish. All the parts can then be selected 
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with the chromic acid mixture given heretofore. 
Third-F.ill the glass jar with the chromic acid solu­

tion and the porous cup with water to which table 
sa,lt has been added at the rate of 4 ounces to the pint. 
Sulphate of zinc may be used in pll1ce of salt, 6 ounces 
to the, pint. 

Four-Fill the glass jar with chromic acid solution 
and the porous cup with clear water. This will start 
slower than any of the other modes of filling, but will 
work, because enough of the chromic acid solution 
passes through the pores of the cup to act upon the 
zinc. 

The adaptedness of this cell for many uses is shown 
by the' 'fact that it can be arranged as a one-fluid cell 
also'. Removing the porous cup, hang the zinc in the 
center of the glass jar by means of a board cover of 
the· jar through which a hole is made to receive the 
end of the zinc. The fluid used will be the chromic 
acid solution. The zinc must be fully amalgamated 
before putting it into service, and the bisulphate of 
mercury should be used to maintain the zinc in condi­
tion. In this form the cell gives its strongest current, 
but will only last about half as long. 

Whenever this cell is to be out of use the zinc 
should be removed from the liquid. The porous cup 
should be taken out and set in a dish of the same solu­
tion as it contains. In this way all waste of the chem­
icals is prevented. 

The battery, as described, is one of the strongest 
and most reliable primary batteries. With its strong­
est current it readily heats fine iron and platinum 
wires. With the porous cup it is adapted to drive mo­
tors, fans, and excite electromagnets. A large battery 
will light small incandescent lamps. Eight or ten 
cells, holding two quarts each, will drive the motor 
of SCIENTIFIC AMERICAN SUPPLEMENT, No. 641, to 

full power, and run a 
sewing machine or 
turn a small lathe, or 
do any other equal 
work. The expense of 
maintenance 
great. The 

is not 
liquid 

w h e n  it becomes 
green is exhausted 
and must be replaced 
by fresh so'lution. The 
zincs can be used till 
they are entirely dis­
solved. This battery is 
not a toy, but a ser­
vicea ble piece 0 f 

working apparatus. 
... 

-----•• �+.------ EIGHTY·FOOT STEEL OIL TANK. WEIGHT, 150 TONS j CAPACITY, 23,000 POUNDS. MOVED ACROSS THE 

A curious experi· 
ment has been tried 
in Germany with cal· 
cium carbide for rais­
ing and sinking a 
submarine craft. The 
boat is provided w tll 

an ordinary acetylene 
generator wi t h a 
large reservoir, which 
is connected at its Silver is well known 

to be the best metal 
PENNSYLVANIA RAILROAD AND DOWN THE ALLEGHENY RIVER. 

for reflecting light; by means of high polish, it can 
be given a brightness which surpasses that of any 
other metal; it is of an almost faultless white color 
with a very faint trace of yellow. Although silver 
counts among the precious metals, it is of little use 
in close vicinity to electric arc lamps; fo'r silver mir­
rors, probably owing to the influence of ozone, which 
is always produced in small quantities by the glowing 
wire, quickly lose their brightness and become dull. 
Under similar conditions metal palladium re­
mains unaffected, and furthermore it is of nearly 
the same whiteness as silver. In an article lately 
published in a German electro-chemical paper the 
way to manufacture reflecting mirrors out of this 
very expensive palladium metal is described, as 
follows: The outward curved, paraboloidal surface o'f 
the glass model of a mirror is first thinly covered with 
silver, and then a thicker copper covering is put on. 
Ey means of heat the metal cover is removed from 
the glass, and the silver which is on the hollo'w inner­
Side of the curved metal sheet is first polished, and 
then by means of an electrolytical process covered 
with a thin layer of palladium. It is then said to 
make the best light-reflecting surface in the world. 

....... 

An EnorU1ou8 Iron-Ore Depo8it. 

According to Stahl und Eisen, a survey of the Luos­
sovara iron-ore deposits made under the direction of 
the Swedish government shows that they contain 235,-
000,000 tons of ore in the portion lying above sea-level, 
while drilling-tests indicate that 400,000,000 tons are 
present within the depth of 100 meters below sea-level. 
The shipments from the mine in 1902 were 2:12.000 
tons, but they will be increased to 1,200,000 tons an­
nually with the completion of the Ofotin railroad and 
the harbor improvements at Narvik. 

of proper proportions to each other, so that they will 
go together. Either the Daniell, bottle, or Fuller zinc 
should be used. The cut shows the Daniell zinc. It is 
a good form because of the large surface exposed to 
the action of the fluid. 

The best solution for this cell is the chromic acid 
fluid. It should be made by weight, taking chromic 
acid 18 parts, water 60 parts, sulphuric acid, concen­
trated, 9 parts. A pint of water may be taken as a 
pound, and a pint of the sulphuric acid as 1.8 pounds. 
The chromic acid is a solid and can be most easily 
weighed directly. Put the chromic acid into the water. 
It dissolves readily. Then pour the sulphuric acid into 
the mixture very slowly, a little at a time, stirring it 
in thoroughly, else a disagreeable accident may be had 
from the heat produced. It is considered by many 
that this solution is improved by adding 1 part of 
chlorate of potash. When it is cold it is ready for use. 

The zinc in all cells of this character must be amal­
gamated; that is, coated with mercury. This may be 

done directly by dipping the zinc into the solution for 
a short time and then rubbing mercury upon it, or 
better, by putting an ounce of mercury into the bottom 
of each porous cup. Another way is to add to the 
solution in each porous cup as much bi sulphate of 
mercury as will lie on a quarter of a dollar. The zincs 
will then be amalgamated directly from the slJlution. 

The cell may be set up in various ways with only 
slight differences in the resulting current, durability 
and constancy of action. We will give four modes of 
arranging the cells: 

First-Fill the glass jar to within an inch of the top 
and the poronR cnp to the same level with thn 100111-

ti on described above. 
Second-Fill the porons cup with a mixture of water 

10 parts and sulphuric acid 1 part. and the glass jar 
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upper part with a 
water tank. Both the tank and the reservoir have 
pipes from their bottoms leading into the sea, and ver­
tical tubes from their tops leading into the air. When 
the tank and reservoir are filled with water the boat 
sinks; to raise it, a carbide cartridge is inserted into 
the generator, a large amount of gas is suddenly pro­
duced which enters the reservoir, driving the water 
with which it is filled down through the outlet pipe 
into the sea, and if the increasing gas be now permitted 
to enter the water tank, it will likewise force the water 
out of it, and thus so increase the buoyancy of the 
craft as to make her rise to' the surface, where she 
will, of course, remain till the gas is permitted to 
escape. 

A very old handkerchief, of English design and 
manufacture, has been in the possession of the family 
of Mr. James C. Colman, of Newburyport, Mass., for 
nearly seventy years, and is evidently much older 
than that. It measures 19 by 24 inches, and is in ex­
cellent preservation. It is pictorial, with the printed 
legend, "The Effects of the Railroad on the Brute Cre­
ation." Steam railways are portrayed with passen­
gers comfortably sitting in coaches; while the horses, 
looking on, lament their occupations gone, and are the 
embodiment of wretchedness. They are mere skele­
tons, whose bones the carrion crows are waiting to 
pick Meanwhile the steeds try in unusual ways to 
gain their iiving. Three horses are playing violins 
and a bass viol. and another is passing the hat for 
contributions. Scrolls from their mouths read, "Please 
remember old Billy, the Wheeler on the Liverpool 
Road"; "Remember old Paddy, a leader on the Liver­
pool road," and similar pathetic appeals for charity. 
It is interesting as a relic of the earliest days of rail-
roading. H. C. H. 
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NATURAL MONUMENTS. 
BY CHARLES F. HOLDER. 

So striking are many of the monuments of nature, 
those strange effigies of the works of man, chiseled by 
happy chance, by wind and weather, that one is often 
impressed by the belief that man originally found his 
ideas of art and architecture in nature, at least that 
the suggestion and impulse came in this way, and 
was developed and fostered by the human mind. 

In crossing one of the most arid and forbidding 
regions in the State of Texas, the writer noticed a 
singular section of the country, which bore so re­
markable an imitation to a gigantic structure built 
by human hands, that even an examination almost 
failed to dispel it. The work appeared to be gigantic 
ramparts formed of titanic blocks piled one upon 
allother, as the pyramids might have been made. In 
one place they were exposed; in another covered, 
merged into a hill, reappearing far away; and only 
the vast nature of the work showed that it was acci­
dental. This singular "work" is near the Pecos River 
region, which winds down through the State, cutting 
some striking gorges and abounding in picturesque 
scenery. Investigation shows' that this rock has 
weathered or broken at regular intervals of six or 
eight feet, giving the impression of artificial blocks. 
On a portion of a branch of the Pecos River there is 
a series of flying buttresses or pillars, which stand out 
from a lofty cliff, presenting a most remarkable and 
imposing appearance. The traveler coming upon these 
stupendous figures in this wilderness, would easily 
mistake them for the work of man, so perfect are 
they. 

In the Garden of the Gods are found strange monu­
ments, the work of the hands of nature, towering aloft 
and assuming curious shapes that simulate the worl( 
of man; but all these, so remarkable as they are, do 
not rank with the singular and perfect column, known as 
the Sheep eater's Monument, which rises in the moun­
tains of Idaho ten miles down Monumental Creek from 
the town of Rooswilt, in Thunder Mountain. It was 
discovered a number of years ago by some herders 
and prospectors, and was reported as a gigantic mono­
lith, made by prehistoric man; and its appearance 
would justify the assumption. Yet the column is the 
work of wind and weather. The monument is over 
seventy feet In height, of commanding proportions, 
and can be seen against the sky for a long distance. 
It is nearly eighteen feet in diameter at the base, and 
rises in almost perfect proportions, being near the 
summit ten feet in diameter, sixty feet from the 
ground. The crowning feature of this stupendous 
column is what appears to be a cube of solid rock 
poised artistically upon one of its points-a position 
which would be a m,asterpiece of 'engineering to ac­
complish by the most skilled appliances of man. 

This American Pillar of Hercules stands on the 
edge of a deep canon filled with pine trees, and is an 
object lesson to the student of geology as well as to 
one interested in the fantastic' in nature. The story 
cf the pillar is easily told. It stands as a remnant 
.of the mountain, which has been cut away by the 
constant washing of rains of untold centuries. At 
flrst a cloudburst, possibly, formed a channel; this 
became a canon, and as the sides of the mountain 
washed away, a column-
shaped mass, which was 
more resistant and harder 
than the rest, was left. Ac­
cident made the top of the 
column larger, as chance 
shaped the lower portion. 
This monument,. due to the 
disintegrating power of na­
ture, is formed of a rough 
conglomerate which but 
adds to its attractiveness, 
huge blocks and bowlders 
clinging to its sides, stand­
ing out in such relief that 
it is almost possible to use 
them as stepping stones and 
climb to the summit; yet so 
tall is the pillar, they are 
not seen at a distance, and 
do not interfere with the 
regular outline. 

In the accompanying pho­
tograph this stupendous 
piece of nature's carving is 
seen. On the right side, 
part way uP. are projecting 
bowlders which weigh sev­
eral tons, and the strength 
and nature of the entire 
structure can be realized by 
the size of the surmounting 
cube, which shows from the 
point of view two level races, 
and whieh it is estimated 
weighs one hundred tons or 
more. Marvelous as is this 
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pillar, it is known to fame as "Sheepeater's Monu­
ment," the real meaning or significance of which is 
not definitely known. 

Yachtsmen on the coast of Southern California are 
familiar with some remarkable monuments. One at 
the north end of Santa Catalina rises to a height of 
seventy feet directly from the sea-a needle-like rock, 

A NATURAL MONOLITH IN IDAHO. 

At a paint 60 feet from the ground the diameter is 10 feet. 

which from the base beneath the surface to the sum· 
mit is believed to be over one hundred feet. On the 
upper portion is a large sea eagle's nest, composed of 
sticks, kelp, and refuse of various kinds, the piling up 
of years. When a storm is on, this rock receives the 
full force of the sea, which rises high in air to be 
swept across the intervening space and envelop the 
narrow head of the island in flying scud; yet the 
eagles persist in their home. On the north end of San 
Clemente Island there is a similar rock, known as 

THE BLUE GNU. 
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the Chimney, which might well serve as a lighthouse 
on these rocky shores. 

.. . ., 

Hi�h·Speed 'I'rials lVith Electric and Steam 

Locomotives. 

In the course of the Marienfelde-Zossen hig::t-speed 
trials, the safety of working of the current coIlectorJ 
was particularly remarkable, even for the highc",t 

speeds. Special attention was paid to braking and 
inertia tests. B'y' increaSing the braking pressure, the 
braking distance was more and more reduced. More­
over, a new device was t8;;ted, automatically prevent­
ing the wheels from being braked at decreasing 
speeds by drawing air off from the braking cylinder. 
Trailing experiments were performed on six-axle 
sleeping cars, connected to the high-speed cars, it be­
ing shown that trailers up to speeds of 160 kilometers 
will run rather smoothly, material oscillations being 
observed only at speeds as high as 180 kilometers. 

These experiments having shown that existing per­
manent ways, with careful construction and super­
vision of the track, are capable of standing much 
higher speeds than those now in vogue, even without 
any specially-designed cars, the Prussian railway au­
thorities have decided on undertaking on the same 
Marienfelde-Zossen military railway some further ex­
periments as to the performance and behavior of sev­
eral types of locomot!ves. It is intended to reach 
speeds as high as about 90 miles an hour; and as the 
locomotives ordered for this purpose are now complete, 
it is anticipated that these experiments will be started 
in a very short time. 

-----------�.�.�-----------

The De .. troction of the Turin Library by Fire. 

The famous library of the University of Turin was 
destroyed by fire on January 26. It is said that about 
3,700 manuscripts, including almost all those of Orien­
tal origin, were destroyed. 

The number of volumes lost has not yet been estab­
lished. 

The fire practically lasted twenty-four hours, and it 
seems certain that three thousand volumes of Greek, 
Latin, and other codices were consumed, as well as 
the precious Venetian collection of books from the 
library of Cardinal Della Rovere. The codices from 
the celebrated Bobbio Abbey appear to have been 
saved, as was the· incunabula collection. 

Among the codices saved is a very ancient codex 
of the fourth century containing the Gospels, as well 
as many others of later date. A classic mediffival 
book of the greatest value, called "Heures de Turin," 
by the Duc de Berry, which Great Britain once sought 
to purchase, now appears to have been destroyed, as 
was an ancient French translation of Dante. Of this 
latter, however, there fortunately exists another copy 
in France. 

• • 

THE BLUE GNU, 

An exceedingly interesting animal now on exhibition 
at the Zoological Park is the new blue gnu. It wou:d 
be hard to imagine a more fantastic-looking anim:!I. 
It suggests to one coming unexpectedly upon it, ar:d 
seeing it for the first time, a sort of impossible drea':n 
creature, a cross perhaps between a buffalo and a 
nightmare. To the buffalo belong the neck and the 

horns, but the tail and the 
hindquarters are those of a 
horse. The legs are a deer's 
legs, but the head resembles 
that of nG' other living ani­
mal. The specimen at the 
park came from South Af­
rica, where the species 
ranges from Orange River 
north to V:ctoria Nyanza. 
There seem,; to be no doubt 
that the wild grotesqueness 
of the appearance of the gnu 
is a provision of nature to 
protect the animal. When 
frightened or disturbed, 
these remarkable antelopes 
gc' through a series of 
strange evolutions and ex­
traordinary postures, in or­
der to enhance as much as 
possible the oddity and hid­
eousness of their appear­
ance, and to frighten away 
intruders. 

Cotton EXI)Orts. 

Although the consumption 
of cotton in this country is 
greater than that G'f any 
other cG'untry in the world, 
yet, in addition to supplying 
the home market, th� f:'outh 

exported last year over 
3V:, billion pounds of cot· 
ton, worth 317 million dol­
lars. 



LegalHotes. 
AN UNFAIn COMPETITION CAsE.-The suit brought by 

the Enterprise Manufacturing Company vs. Lander, 
Frary & Clark (124 Fed. Rep. 923) brings out a state 
of facts which may be considered fairly typical of 
one class of unfair competition cases. 

Complainant for many years made and sold coffee 
mills of different sizes, each having a distinguishing 
number, but all of a distinctive shape, design, and 
color by which they became known to the public and 
acquired a high reputation and large sale. De­
fendant, later, began the manufacture of mills of 
exactly the same pattern, admittedly. copying those of 
complainant in shape and design, and even in coloring, 
the only distinction being in the numbers used, which 
were also similar, and in the initials and address of 
the maker, which were not conspicuous. It was shown 
that purchasers had in fact been deceived, and had 
bought and used defendant's mills supposing them to 
have been made by complainant. 

The plaintiff's case came perilously near to being one 
of trade-marl;: law, pure and simple. For many years 
it had, without deviation, so prepared its coffee mills, 
by the use of various devices constantly employed, 
that they had come to be generally known as the 
"Enterprise" mills, and of the plaintiff's manufacture. 
If it had adopted one distinguishing and identifying 
mark or device for that purpose, and had succeeded 
with the one as it has with the many, a trade-mark 
case. would have been presented, upon which a court of 
equity would have passed. If any mistake had been 
made, it grew out of the abundance of devices adopted; 
but, multitudinous as they were, their constant use as 
an identifying collocation of devices was admitted. 
Any possible weakness from the standpoint of a techni­
cal trade:mark case rendered the situation exceptional­
ly strong, considering the facts of the case presented, 
from the standpoint of unfair trade and competition. 

The boldness and evident sincerity exhibited by the 
defendant, which may be gathered from its answer 
and from the brief of counsel, was a refreshing combi­
nation. In the answer it said that it was doing what 
the plaintiff said that it was doing, and that it had an 
inherent natural right to do so, and proposed to do the 
things which it was alleged that it threatened to do, 
and that such action also was right and proper and de­
fensible. 

The fallacy of the defendant's contention has been 
more than once called attention to by federal judges. 
The plaintiff claimed no monopoly in the manufacture 
of coffee mills. 

"The world at large. and its products are open to the 
defendant. It can ransack the universe, and, avoiding 
possible patents, put together and market what it will 
in the way of coffee mills, with this one exception­
it shall not so arrange its materials and so dress its 
goods as to produce and market a coffee mill which 
will be liable to be mistaken for the mills upon which, 
by long and persistent effort, the plaintiff has been 
enabled to obtain a distinctive reputation." 

The whole case resolved itself down to this: Had 
the .defendant, by placing its name in some instances, 
and in others its initials, upon its coffee mills in the 
manner shown, sufficiently distinguished them so that 
likelihood of misconception by the ordinary purchaser, 
acting in the ordinary way, was eliminated? It failed 
to prevent one customer from sending the defendant·s 
mill to the plaintiff for repair, and such a demonstra­
tion of fact is worth any amount of hypothesis. "If 
the defendant was exeessively anxious to keep off the 
plaintiff's territory, why did it not make some change 
in color, configuration, or design? The confusion 
could have been avoided with ease. He prepared the 
couch with eyes wide open and he ought to occupy, 
it now with grace. The absolute similarity of the mills 
in an almost endless variety of ways is' so marl{ed, 
the finger directing the purchaser to the plaintiff is 
so imperative, that it cannot be possible that the letters 
on the periphery of the wheels could blot from the 
ordinary mind the forceful evidence of plaintiff's pro­
duction which the extremely attractive collocation of 
colors, shape, and design presents. When the first 
glance of the eyes fixes the idea of origin firmly upon 
the mind, a minor detail must in the ordinary case 
pass unnoticed. By dint of comparison and constant 
repetition in the quiet of the courtroom, such a detail 
may grow distinct and exceedingly luminous, but in 
the crowded store, in the rush and hurly-burly of 
everyday business life, it would fade into nothingness 
when opposed to the general attractiveness of the 
entire structure. That the defendant put into the 
hands of the retailer or jobber the means of deceiving, 
whether with or without intention, is too obvious to 
deserve further discussion." 

The injunction granted was narrow enough not to 
interfere with the inherent right of the defendant to 
make coffee mills of such design and dress as it 
pleased to employ, and broad enough to prevent the de-
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fendant from marketing a material which, by reason 
of its shape, design and arrangement of color' and 
number, so resembled the coffee mills of the plaintiff 
as to be likely to create a misapprehension in the pur­
chasers. 

AN IMPORTANT EXGLISI[ PATENT DEClsION.-Before 

Lords Justices Vaughan Williams, Romer, and Stirling, 
the case of Davis vs. Curtis & Harvey, Ltd., was 
brought on appeal for judicial revision. The facts of 
the case are brief. Davis was the inventor of a new 
gunpowder for blasting purposes, afterward known 
as "Argus" powder, in respect of which a provisional 
specification was lodged in April, 1898. In January, 
1899, an agreement was made between Davis 
and Curtis, Harvey & Co., Ltd., by which Curtis, 
Harvey & Co. agreed to pay Davis, during the 
continuance of the agreement, royalties on the 
manufacture of the "Argus" powder, and it was 
provided that improvements in and additions to Davis's 
invention should be within the agreement. Curtis 
and others were afterward granted letters patent 
in respect of another' gunpowder which afterward 
came to be known as "Bulldog" powder. Curtis, Har­
vey & Co. proceeded to manufacture and sell this 
"Bulldog" powder. Davis thereupon brought an action 
for' royalties under the agreement, contending that 
"Bulldog" was identical in composition with "Argus" 
powder, or alternatively, was an improved modifica­
tion of "Argus," and was subject to the agreement. 
At the trial it was .held that the use of lignite instead 
of ordinary charcoal as the source of carbon in the 
composition of the "Argus" powder was of the essence 
of the plaintiff's patented invention; and that the 
defendants in manufacturing "Bulldog" powder with­
out using lignite were only doing what ail the world 
were entitled to do and without infringing Davis's 
patent; and that such manufacture did not come with­
in the agreement; and also that "Bulldog" powder was 
not an improvement in or addition to the "Argus" in­
vention. The action was dismissed with costs. The 
plaintiff appealed. 

The defendants denied the identity of the "Bulldog" 
and "Argus" powders; but in the judgment of the 
Court of Appeal, the evidence fully proved the identity, 
with the exception that in another invention, disclosed 
in the complete specification filed by the plaintiff and 
C. W. Curtis, lignite is designated as the source of 
carbon. In the complete specification, the inventor 
points out what quality of lignite is best suited for 
his purpose, and then states that in case lignite in 
its natural condition does no� conform to his require­
ments, it may be "subjected to a carbonizing operation 
at a very low temperature, in order to bring it into 
the desired condition." In other words, this point is 
expressly limited, so far as the carbon is concerned, 
to lignite or to lignite which has been subjected to 
the carbonizing operation. The argument in favor 
of the validity of the patent was this: That this 
patentee, for the first time, had used in connection 
with a sulphurless powder a new material in the form 
of carbon, and a new form of carbon, which had a 
special mercantile advantage, inasmuch as it was 
cheaper than the ordinary commercial artificially-made 
charcoal, which was the material ordinarily used in 
these sulphur less powders. 

To the court it was perfectly clear that the agree­
ment which was sought to be enforced in this action 
did not make the defendants liable to pay royalties 
on any powder which, admitting the validity of the 
patent, could be manufactured by anyone without in· 
fringing the patent. If any person, notwithstanding 
the exigencies of this patent, treating it as a valid 
patent, had taken the plaintiff's powder, but substituted 
the ordinary charcoal for lignite or lignite carbonace­
ously treated, that person could use the powder he so 
made without infringing the patent. That being so, 
it was clear to the court that the defendants here 
could have used such a powder under the agreement 
without paying any royalty to the plaintiff. It was 
clear, too, that the. "Bulldog" powder, not being an 
infringement of the essence of the plaintiff's inven­
tion, there had been no infringement of the patent, 
for which reason no royalty was payable under the 
agreement. 

The court's deCision, therefore, came to this: 
the essence of the plaintiff's invention was the 

That 
use of 

lignite or lignite subjected to a carbonizing opera­
tion, and that the defendant's "Bulldog" powder was 
not an infringement of the plaintiff's or an improve­
ment or addition to his invention. This was really 
not so much a patent case as the case of a construction 
of an agreement. 

THE T:VIP()I:T.\�CE OF THE PA'n:x'I' "CLAIM."-Imagine 

that a single individual were the originator of wireless 
telegraphy as it stands to-day. What would his pro­
tection depend upon? It would depend finally upon 
the skill of his solicitor of patents in formulating the 
claims of the patent. The inventor might be literary. 

'a great scientist, an engineer, and an electrical expert, 
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and he would therefore be able to explain his inven­
tion better than anyone else, and yet, if the description 
were not according to form, and espeCially if the solic­
itor should not have sufficient skill to word the claims 
properly to protect the invention, the invention would 
be practically given to the public. 

The reason I consider the matter of vital importance 
arises from the observation often made in the examina: 
tion of a patent that is cited as an anticipation of a 
claim filed later. The first step in such an examination 
consists in determining if the patent has a claim as 
broad as the one allegeci to be anticipated, for if the 
patent has such a claim, and is not too old, it is advis­
able to purchase it, for evident reasons. Too often 
the claim in the patent is found to be short of its aim. 
The defect can be remedied, if at all, only by a reissue, 
which cannot always be possible. 

My object is to show the principle underlying the 
difference between a properly broad claim and a nar­
row one, so that an inventor, in writing a descriptio'n 
of the invention for his solicitor, may define his in­
vention after the manner of a sufficiently broad claim. 
Electrical inventors are, in the present age, highly 
educated and should 1.1e perfectly competent to define 
their invention from a broad standpoint, and then the 
solicitor can improve the wording and form, and sup­
plement applica;J.t's claims by subordinate and perhaps 
by a slightly broader claim. 

. 

The inclination is to leave all to the solicitor, but 
this is not advisable, because however expert he is, he 
is not infallible. The attorney is superior on an formal 
matters, but the client is superior on the merits. The 
solicitor should acquire as much as possible of the 
technical points, and the client should have a funda­
mental knowledge of the nature of claims. 

A few years ago there was an inventor who was the 
first to invent a new rheostat element adapted to be 
varied. His claim on this feature reads: 

"The combination, with a box or case, of a pile of 
thin sheet-metal resistance plates therein, and a screw 
for regulating the pressure upon said plates, substan­
tially as specified." 

An inventor should not only make the invention in 
one form, but think of several ways of carrying out the 
device, and then formulate a definition to cover all the 
devices. All such d evices could, I think, be covered 
by a claim reading: 

"A variable electric resistance, consisting of the COIU­
bination of a pile of electrical resistance plates, and 
means for varying the pressure upon said plates." 

Another case is that of a photometer for measuring 
mean spherical candle-power. The method consists in 
revolving two mirrors about an axis passing through 
the source of light under such conditions that the 
light from the source is reflected in different successive 
angles of a single plane upon the screen of a photo­
meter, and also transmitted in this reflected passage 
according to a certain simple harmonic law. The 
broadest combination claim reads: 

"In an apparatus for measuring the mean spherical 
luminous intensity of a source of light, the combina­
tion of two revolving mirrors, and means for varying 
the intensity transmitted to the photometer according 
to a simple harmonic law." 

Why limit the protection to mirrors, leaving a loop­
hole for another inventor to use refraction? Why 
confine the scope to a simple harmonic law, when the 
inventors are entitled to broad protection upon any 
arrangement of reflecting or refracting devices for se­
curing the same result. 

The claim could lla ve read as follows: 
"In an apparatus for measuring the mean spherical 

luminous intensity of a source of light, the combina­
tion of a photometer, and revolvable devices so dis­
posed as to illuminate said photometer proportionally 
to the mean spherical candle-power of said source." 

This claim would have protected the invention, 
whether on the principle of a simple harmonic law or 
some other law. The patent claim is also faulty in the 
narrow term "two revolving mirrors." Other means 
could easily be inven1ed, and infringement avoided. 
If the scope is not defined by a proper wording of the 
claim, the patent is about as valuable as a house stand­
ing on a lot having a defective title.-Edward P. 

Thompson in Stevens Indicator, 

The fact that an invention constitutes an important 
and desirable improvement in an art, in the develop­
men"; of which many inventors have participated with­
ont making such improvement, affords persuasive evi­
dence of patentab:lity. 

Eqnity is without jurisdiction of a suit for infringe­
ment, where prior to its commencement defendant had 
ceased to infringe, and was at that time n either threat­
ening nor intending to continue infringement. 

A patent for a device, which states that a part is 
preferab1y made of a stated material, is not rendered 
invalid by the fact that when such part is made of a 
certain other material the device is inoperative. 
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ing in its several devices implements for I ready adjustment across the doorway. The HORSE}SHOE-CALK.-C. L. DAHLY, De-RECENTLY PATENTED INVENTIONS. 

Apparatus for Special Purposes. 
stretching, twisting, holding, and cutting wire, special object in view is to provide a 0001' corah, Iowa. One of the principal objects of and other devices found useful in fence-build- j or b�rrier specially adapted for fr�ight-car8 in Mr. Dahly's invention is to overcome numer. KILN.-H. M. BUCK, Burlington, Wash. mg. I hau[mg wheat or other cereal gram, tbe har- ous disadvantages and objections common to Mr. Buck's invention relates to improvements I 

. I 
in kilns for drying shingles, lumber, and other AERIAL WHIRLING TOWER.-J. H. ner being placed on the inside of the car- many similar devices and also to prowde de-
substances; and one object he has in view is ,WELSH, New York, N. Y. The object in view, doorway and secured together by cleats. vices of this kind which are effective and 
to construct the kiln in an airtight manner of this inventor is to provide a simple and se- reliable in use, besides being easily applied and 
in order to retain the heat and overcome Cure form of apparatus wherein provision is comprising few parts not easily IHoken and 
warping or buckling of the parts, thus con- made for carrying passenger-cars to a desired Mhicellaneous. uot liable to get out of order. A new calk 
trilmting to economy in the use of steam or height above the ground and for moving the HANDLE FOR BASKETS. -B. J. RAGATZ� 

may be substituted by simply removing the-

other heating medium and mininizing repairs. cars in a circular horizontal path during the St. Joseph, MiCh. Broadly stated, the inven. screws, sliding the calk-plate back out of its 
elevation and lowering movements, wherehy the tion comprises a rod having at one or both retaining portion of the shoe, and attach a new 
cars travel in spiral paths and a good pan- ends for attachment to a basket or the like a plate. 

Electrical Devices. 

INS1:LATOH.-L. STEINBERGER, New York, 
N. Y. The several olJjecl� of this inventor 
are to product a neat, simple, efficient, and 
elll 'ap construction admitting of a cable being 
secured thereto in more than one manner 
and having advantages of strength and thor­
ough insulation, safety connection with the 
cable, and perfect adhesion between the por­
tions made of metal and insulating material. 

BINDING-POST.-L. STEINBERGIDR� New 
York, N. Y. In this ca se the purpose is to 
produce a device adapted for service in a great 
VUl'it""!ty of places in or about electrical ma­
chines and to provide a mode of attachment 
which, while forming a perfect electrical con tact 
between conductors shall also mechanically 
clamp them together securely without diminish­
ing their tensile strength and which shall. at the 
same time permit them to be attached to or de­
tached from the support when necessary and 
admit of either wire being attached or re­
moved without disturbing eitber of the re­
maining wires. 

ELECTRIC FllUl-ALAHM.-J. A. BARTEN 
and S. R SNElEmNGER, Philadelphia, Pa. The 
invention relates to automatic eJect[·ic fire­
alarms of the type in which a fusible substance 
is melted when the apparatus reaches a certain 
temperature, thereby sounding an alarm. �' 'is 
suhstance may be paraffin, stearic acid, rosin, 
wax, tallow, or lead or a mixture of several sub­
stances. When it melts and flows upward 
around the piston, the movable contact memo 
her closes upon the fixed contact and sounds 
the alarm . 

AUTOMATIC ELECTRIC PUMP.-F. L. ORll, 
rl'hurman, Iowa. :Mr. Orr's itnproYt'mf>nr is in 
the nature of an automatic electric pump de· 
signed to lift and force water 01' other liquid 
to any desired height, to be automatically 

started into action or stopped, according as the 
tank is empty or full, and opemting in a 
smooth and practically noiseless manner and 
with an economic expenditure of electric cur· 
rent. 

Engineering Improvements. 

BOILER-BRACE.-E. COOK� Portland, Me. 
The object of the invention is the provision of 
a new and improved brace which is simple 
and durable in construction, cheap to manu­
facture, readily applied, and arranged to pre­
vent the boiler-head from bulging outwardly 
and loosening the joints of the tnbes in the 
head. 

oramic view of the locality is afforded to the, substantially l;·shaped portion with parallel FLY-CLOSER FOR SHOE"UPPERS.-S. passengers. 

I 
sides lying in close proximity and one of CLOUTITIlR� Lewiston, Me. The object of this 

FAN-ACTUA'I'ING MECHANISM.-J. F. said sides having at its lower portion a pro- invention is to provide a closer or )",I(]"I' fol' 
CARR; Coushatta, La. This inventor's improve- �ection. arranged to engage under the support- the convenient and reliable closure of till' Uy 
ment refers to a class of actuating mechanism j lllg-stnp at the top of the basket. The handle for a shoe-upper which will without injlll'Y 
driven by the descent of an attached weight, can be quickly and easily applied to the top thereto be adapted for a removable engagement 
and has for its object the provision of novel' edge of a basket having on one or both sides a with the perforations of the edges of the fly 
simple details of construction for an apparatus reinforcing·strip. in the vamp or shoe· upper and hold the edges 
which adapt it for the vibration of a plu--'''v BOX-FASTENER. -E. T. R EILLY� Evansville, from spreading apart while the shoe is manu­
of fans connected therewith. Means are pro- Wis. Mr. Reilly 's invention has reference to factured. 
vided for adjusting the length of the ar�-" that fastening means for boxes in general, but in- MOVABLE TOP.-S. CLOCl'lEH, Lewiston, 
cany the fan-blades, so that a current of ail' tended more particularly for boxes in which Me. In this patent the object of the inven­
may be produced at different heights from the tobacco is packed. The invention as a whole tion is to provide novel details of construction 
floor in rooms of various heights. provides a box specially adapted for packing for an ordinary peg-top, which facilitates the 

WINDMILL-PUMP COUPLING.-C. W. leaf-tobacco, owing to the fact that the box raising of the top, while it is spinning and 
DECKER, Charles City, Iowa. In this rase the is many times opened for tobacco inspection. changing its position without materially check­
invention pertains to a windmill-pump coup· The improvement affords material advantage I ing the speed of rotation. The top is spun in 
ling of that form in which the windmill-rod over any similar box, as a protection to orig- the usual way by the use of a cord. 
and the hand-lever may be alternately coupled I inal packages of leaf-tobacco against rough PROCESS OF MANUFACTURING VAR-
to the pump-piston to allow the latter to be usage. NISH SUBSTI'rUTES,-R BLUME, 46 Kaiser-
worked either by hand or by the windmill with- , BELT AND GARMENT FASTENER FOR strasse, Magdeburg, Germany. This invention 
out interference with each other, the change SUPPOR'I'ING SKIRTS OR TROUSERS.-G. has reference to a process for the manufacture 
being made by a mere adjustment of the hand- SCHMITT, Pittsburg, Pa. 'I'hat class of devices of a varnish substitute from rosin-oil, the said 
lever of the pump. which are adapted for detachable connection product being distinguished by great elasticity 

MIXING-MACHL\E.-C. E. FOOTE and C. T. with a shirt-waist and belt for the purpose and uniform drying qualities. Varnishes and 
FOOTE, Nunda, N. Y. The purpose in this in- of supporting either skirts or trousers is im- varnish substitutes as manufactured hereto­
stance is to provide a mixing-machine, par- proved by this invention, which provides at- fore by the employment of rosin-oil presented 
ticularly deSigned for producing concrete, mor- !aching devices of novel form arranged to be the inconvenience of being difficult to dry 
tar, and the like and arranged to insure a concealed when in use whether a belt be worn and of becoming sticky after a short time upon 
thorough mixing of the ingredients to produce or not. It is thus adapted to be worn by the action of heat. This process avoids a lia-

. . . either sex and is so constructed that it may hility of the coating cracking, becoming sticky a mass of umform composltlOn throughout and i be quickly applied or detached. again or getting brittle. to allow of running the machine either as a 
continuous-discharge machine or for forming SQUARE.-G. A. STIDpn�]NS, Memphis, Tenn. NECKTIE-RETAINER. -M. C. LEWEl.I,Y�, 

and discharging the mass produced in batches. This invention refers to a class of plate-metal Buffalo, N. Y. The object in this improvement 

Of Interest to Farmers. 

squares used by woodworkers and other mech· is to supply a device that can be readily ap­
anics, and has for its purpose to so construct plied to a tie after it is put in position that 

a tool of the class indicated' that its two mem- will effectually prevent the displacement of 
bel's are rockable one on the other, so as to the tie and keep it from moving upward. A 

TONGUE-SUPPORT AND SIDE-DRAFT permit them to be folded flat wise together and strip or plate has projections at one end ar-
CHECK FOR GRAIN OR GRASS HARVEST- also to adapt the members for instant adjust- ranged to engage the tie, while the opposite 
ERS.-C. F. ORTMAN, Martinton, Ill. The in- ment to form a true square when desired. end contains a slot or similar means for engag­

'vention relates to means for supporting the OPTICAL DEVICE.-M. Ir. SHEA� Newport, ing a portion of the adjacent wearing-apparel. 
'tongue of a grain harvester and binder or of a R. I. This device is designed to contain views COMBINED SCHOOL SEAT AND DESK.­wide-cutting grass mower. The object is to or pictures. In the present instance the in- J, H. SUTHERLAND, Dawkins, Col. A promi­
provide a device which embodies details of ventor has in contemplation providing an op- nent object in this improvement is to furnish 
construction that adapt said attachment for

, tical device which may contain a number of a structure which is simple in construction 
convenient adjustment to compensate for .tur�. 'I views or plates, each of the views or plates and also in which the desk is bodily adjustable 
ing m�vements had �y the harvester .whlle m being brought into use in line with the vision as to height, while the top thereof is in depend-
operatlOn and also l'ehahly counteract slde draft as the box or main body of the device is turned ently adjustable to varying in('linations, where­
incidental to such machines. in various directions. by a scholar or pupil is enabled to occupy a 

GLAZED STRUC'I'URE.-J. A. PAYNE� Jer­
sey City, N . •  T. In this patent the invention 

Per taining to Vehicles. relates to the construction of greenhouses, sky-
DRAFT MECHANISM FOR TRACT'ION- lights, and similar structures; and its object 

na rural position seated at. the desk perusing a 
hook or studying a lesson p laced upon the top 
of the desk. 

COOLER FOR LIQUIDS.-J. L. STEI'l'Z, 
SLEDS.-N. E. BROWN� Robbinsdale, Minn. is to provide a structure arranged to combine Chicago, Ill. The invention refers to improve­
The object here is to provide means for anchor- strength with lightness and preserve the wood. men ts in cooling devices for liquids under pres­
ing forward ends of a doubled transmission- against the ill effects of moisture thereby in-! sure-such, for instance, as beer-the object 
cable having the rear or intermediate portion sur,ing long life to the structure.

' ) h.eing ta provide a ?evice for this purp.ose de-
connected with a winding-drum or an engine C ' ' slgned to be placed III a box of cracked lCe and • • • • 1 ABINET.-I. MASON, New York, N. Y. not liable to be broken or injured by the ice, ROTARY ENGINE.-W. S. CHAPMAN. dec'd, -",hlCh lS placed on a sled, .the operab�n ,belllg . The object is to provide a cabinet of novel as often happens to the usual

' 
coiled pipes. C. A. HASTINGS, Lewiston, Idaho, Administra- III s\lch a manner that whlle the portlOn used construction and particularly adapted for the . 

tor. In this patent the invention consists in. for draft is being wound on the drum the oppo- convenient storage of cigars, beverages, and CURT,I.NG-IRON .HEATER.-O. WALSH, New 
the novel constl'l1('tion and arrangements of site portion is heinf; unwound llml laid forward the like and so arranged that the top and York, N. Y. In thlS patent invennon has 
parts designed to fOl'm a rotary engine of 11igh for repeated use, and means for reversing the front closures will swing together, whereby the: reference :0 curlin�-iron �eaters, the inv�n j ()I" ; 
efficiency adapted to operate with steam at a winding-drum simultaneously with each change contents of the cabinet may be reached both more partlCular obJect bemg the productlOn OL 
high pressure of three hundred pounds, mo!'e of anchorage, so as to make draft a n d  forward from the top and front, the top closure serving a neat and simple heater, preferably made 
or less, and in which the steam exerts a steady I motion practically continuous. as a support for articles when in either erosed fr�m a single shee� of metal and Orhel''''!;,! 
pressure with little or no back pressure and a or open position. smtable for an arbcle of manufacture. 'llle 
grea t economy of steam. SPRING DRAFT AT'rACII::\[K·\T.-G. W. �tructt1re affords a maximum of strength and 

KING, Washington, D. C. The present inven- CLASP.-O. J. JONES, Bangor, Pa. In this ornamentation with a minimum of metal. tion is an improvement upon a device shown case the invention pertains to improvements 
ME'GAPHONID.-C. MELVILLE, .New York, in a former patent granted to Mr. King. Its in clasps particularly designed to be used in 

Heating and Lighting Apparatus. 

IIOT-AIR F1:IL,\ACE-·'l'. F. MEINnARDT� 
Charlottesville, Va. This inventor has made 

operation is that of a draft-spring to favorably J lieu of buttons for securing suspender-ends N. Y. Among other advantages this inventor 
modify by elasticity all irregularities of action, to trousers, an object being to provide a has for an object the production of a collapsible 
recelvmg with safety sudden shocks and blows clasp of simple construction that may be quick- article whkh may be folded compactly to fa('iIi­
which might otherwise injure the animal, load, Iy engaged with the waistband of trousers and tate storage and transportation and at the same 
harness, or vehicle. The spring is subject to as readily detached. time may be easily and quickly adjusted in a an improvement in hot-ail' furnaces, and par­

ticularly in that class of such furnaces wherein 
the products of combustion are caused to trav-

no more strain than is sufficient to counter- C way which prevents collapsing of its parts, so ROLL NOTEcBOOK. -O. HULBACK, rooks- that the device can be used like an ordinary balance its resistance to compression, the re- ton, Minn. This invention refers particularly erse a somewhat circuitolls passage in order maining strain b,eing confined to the trace and to improvements in devicps for holding rolls to extract as far as possible all the heat other connections. If the spring breaks the or thick strips of note-paper for the use of units. The furnace may be made of steel, aceident should not involve the separation of the stenographers, an object being to provide a wrought or cast iron, or other material, in one draft connections. device for this purpose that shall be simple 
piece or in several ::;ections. 

Kalhvays and Their Acce"sories. 

and inexpensive in construction and of great 
value and convenience in making notes from 
extended discources or dictations. 

rigid megaphone. 

Macltines and Mechanical Devices. RAILWAY.-S. E'. JACKMAN, New York, N. 
PU.NCIIING-MACHINE. -O. P WOO DBUR� Y. Th;s railway is for amHO,ement use in 

Pierce, 'rexas. In this patent tile
' 

object of tl;� , pleasure resorts, etc.,  and Mr. Jackman' s  object 
hnVl'ovement is to furnish a new PUnChing-! is to furnish a new and improved switch-back 
machine more especially designed for punching or inclined railway arranged to take up a 
holes in hollow bodi(,s-�1'll1ch a8 pipes, casings, eomparatively small amount of ground or floor 
and tIle likl'---and arranged to punch the holes space and to afford a long and exciting ride. 
from .the inside of the hollow bodies in a wl'.v especially as a car during a part of its journey 

REVOLUBLE WINDOW.-E'. C. SOMERS, 
deceased, �. L. Somers, administrator, Corn­
ing, N. Y. The aim of this inventor is to 
provide a new and improved window which is 
simple in construction and arranged to per­
mit of conveniently locking the sash to the 
slide, to move the sash up and down or to un­J<'LASK FOR VOLATILE OR OTHER lock the snsh from the slide for turning the 

LIQUIDS . -H. GOJ'l'rZ, J<'rankfort-on-the-Main, sash on itf: .l::ols. 

simple and economical manner. 
COMBINIDD LOCK AND 

races side by side with a preceding car and 
again with the next following car to the great 

LATCH.-B. diversion of the occupants. 
SCHACH�" New York, N. Y. The invention has 
refprence to improvements in combined locks 
and latches of that elns, wherein there is 
united a lock-bolt adapted to he operated by 
a key and a latch-bolt normally under control 
of a knob-spindle and adapted llY a push­
button con trolled dog mechanism to be locked 

BRAKE·SLACK-ADJUSTER.-W. J, 

in a projected or shot position. 

YILLE, Denver, Col. ),11', Keville's invention re­
lates 'to improvements in devices for taking up 
or adjusting the slack in railway-car air-brake 
mechanism, an object being to provide a simple 
device for this purpose that will automatically 
take up any slack that may occur through the 
wearing away of parts or other abnormal travel 

WIRE-WOHKING TOOL. -B. �. FELTU�� of the brake-operating system. Mingary, South Australia, An�iralla. In thlS 
instance tpe invention pertains particularly to 

I 
GHAIN·CAR DOOR.-E. E. KENFIE LD� Wash­

improvements in tool:;;; for manipUlating wi!;e lHll'TI, 'Vis. In this instance the invention hag 
in building wire 1'l'l1<'I':O:, t lip oh,iret heing to !'pfl'l'pnCf! to grain-cal' doors. It consists, 
supply a tool of simple construction and hav. broadl,v stated, of a peculiar door, adapted for 

Germany. Inconveniences often result from 
the obstruction of the capillary exit in fla sks 
of the sort designed for the issue of ethyl 
('hlorid, the obstructions being generally 
caused either by the rubber which closes the 
capillary orifice at its upper part directly press­
ing- upon its upper part or by dust in tile 
ftask or liquid, which dust clogs the capillary 
canal at its lowest part. By making thf' 
mpillary orifice independent of the flask the 
invE'utor obviates this objection. 

IXSTRT1:\[K�\'r If OR DETE'RMINING THE 
POSITION (Jl:' (TTTEHS ON :lfOLDI:-;G cu'r­
TEH-HEAI)S;.-�.l. F.w, Jersey City, N. J. Mr. 
l'�ayjs invention has reference to an instru­
ment for determining the position of knives 
an the euttc'l'·heatls of wood molding or planing 
machines, and the object in view is the pro­
vision of a device which may be used advan­
tageously in ascertaining the extent or dis­
tnnce that any kind of knife or cutter should 
project from a cuttcr-hN\d of any style or I)at­
tern. 

© 1904 SCIENTIFIC AMERICAN, INC. 

BAG·CLORrltE.-U, \YIKKLl�Il, Sardis, 
Ohio. Mr. Winkler's invention pertains to im­
provements in bag-closu res, the same being de­
signed for use more especially on floU!' and 
grain hags; and the object he has in view is 
the provision of a construction for easily anrl 

quickly closing the month of a filled bag with­
out tying or sewing the same, and which also al­
lows the bag to be renewed by securing a new 
bag to the closure. 

MINNO\Y-IH·CKE1'.·-T, B. WILSO::-< and A. 
L. DA"m, Epes, Ala. Tn this case the inven­
tion is' an improvement in that class of min­
now-buclj:ets which a re provided with an air­
pump for forcing air through the water for 
the purpose of aerating the liquid, anil thel'cb), 
extending the life of the minnows to an in­
definite period. 

TOY GOLF-PLAYER.-P. A. VAILE, Auck­
land, New Zealand. One object of this inven-
1 inn is to produce a toy Ii"lll" in which tIw 
parts normally tal,e the position assumed by 
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Busln¢ss ana Wants. a player in "addressing" a golf-ball, a part 
of tbe figure being capable of movement in a 
correct or true manner to strike the ball by 
a miniature golf-club in the hands of the fig­
ure. 

WASHING-MACHINE. -W. T. RUSK, Ster­
ling, Neb. This apparatus belongs to that 
class of washing-machines in which an agita­
tor is mounted to operate in a tub, and the 
water caused by this agitator to circulate 
through the clothes to clean them. The inven­
tion resides particularly in the construction of 
the agitator and in the relative arrangement of 
the same with the tub, the operating means, and 
the framing of the apparatus. 

READ THIS COLUMN CAREFULLY.-You 
will tind inquiries for certain classes of articles I numbered in consecutive order_ If you manu­
facture these goods write us at once and we will 1 
send you the name and address of the party desir­
ing the mformation_ in every case it is neces· 
sary to give the nUlnber of the inquiry. 

amount of energy to empty the cylinder as it 
would to lift the 4-square-inCh column of 
water one hundred feet·! A. The arrangement 
as described in your inquiry is ratller ambigu-

�����=SI ' ous as regards friction, which is a small item 
1 in energy of pumping. The pressure and ve-

HINTS TO CORRESPONDENTS. I
locity of the fluid pumped control the condi­
tions of friction. The energy of the pump 
piston to force a column of water 100 feet IUUNN &; CO. 

Marine Iron Works. ()hwago. Catalogue free. 
Inquiry l'io • .'iOS2.-Wanted. the two following 

addresses: C. C. Stuart, maker of horizontal band saws; 
also D. A. Kennedy, maker of sawmill machinery. 

,. U. S.;' Metal Polish. Indianapolis. Samples free. 
Inquiry No. 50S3.-For manufacturers of adver­

tising novelties. 
AUTos.-Duryea Power Co., Reading, Pa. 
Illquiry No. 5084.-For machinery for making 

water-colored and oil-finished shade cloth. 
Sawmill machinery and outfits manufactured by the 

Lane Mfg. Co .. Box 13, Montpelier. Vt. 
Inquil'Y No. iJOSiJ.-For makers of sheet metal 

stampings. � 

ICE-CREAM FREEZER. -J. PRADE, Waco, 
Texas. This invention comprehends generally 
a peculiar co-operatve arrangement of an in­
sulated jacket, a cream-holding cylinder end­
wise movable into the jacket joined with a 
feed member for feeding the liquids to be 
frozen into the cylinder, a rotary dasher op­
erable within the cylinder for agitating the 
material being frozen, and a second. rotary American inveutions negotiated in Europe. Felix 

dasher device operable between the cylinder Hamburger, Equitable Building, Berlin, Germany. 

and jacket for keeping in agitation the refrig- b!nJld
q����r ��';c�,O��d;6�0�t��p�J'���a1: 

the Merrill 
erating mixture. Edmonds-::\1etzel Mfg. Co., Chicago. Contract manu-

CASm. -J. F. PIHDN'l'ICE, New York, N. Y. facturers of hardware specialties, dies, stamping-s, etc. 
The case invented by Mr. Prentice comprises Inquiry No. 5087' .-For makers of paint grindersJ 
a base and a cover, the latter being fitted with! aud mixers' machinery. 
a suitable handle and mounted to slide on Special and Automatic Machines built to drawings on 
the base. Fastening devices are provided for contract. The Garvin Machine Co., 149 Varick. cor. 
holding the covu' in active position and means Spring Streets., N. Y. 
are also provided for automatically moving the Inquiry No • .'iOSS.-F'or makers of a small. lig

ht­
cover back out of position as soon as the fas- ro�

i
���t��

Ck screw, also for makers of spring was ers 

tening devices are released. The case is for FOR SALE.-Patent on finest spike and bolt puller in 
use in inclosing type-writing, adding, sewing, existence. No. 7i4,107. For particulars write W. L. 
and other machines. HarrIS, Central City, W. Va. 

S'.I"OVEPIPE-LOCK.-W. A. PETRIE, Petos- blv':,1\�!l'iia�s�' 
.'i089.-For makers of machines for 

key, Mich. 'I'he aim in this improvement is to 
provide a novel simple device for automatically 
locking the inserted end of a stovepipe in the 
aperture it occupies in a draft-flue or chimney 

We manufacture anything in metal. Patented arti­
cles, metal stamping. dies. screw mach. work, etc., 
Metal Novelty Work�, 43 Canai Street. Chicago. 

and also to provide convenient means for re- te�!l��:rJsAN�th\��il�d:yO�)R�t��;
r
�n�

f
c����\�� ��

i
�t 

leasing the stovepipe-lock when this is de- number of revolutions. 
sired. Empire Brass Works. 106 E. 129th Street, New York. 

'l'HO{:SI'''tS CREASE'R AND PRESSER.- N. Y, have exceptional facilities for manufacuring any 

�. GRAHAM. Orangeburg, S. C. In this patent 
article requiring machine snop and plating room. 

the invention relates to improvements in de- to
I�eq�s

i
:la�:tt���l��k�����i����� 

of a check board 

vices for creas�ng an� pressing .the legs . of I 'rhe largest manufacturer in tbe world of merrY-llo 
trousers, an obJect beIng to prOVIde a deVICe i rounds, shooting galleries and hatJd organs. For prices 
for this purpose of simple construction th�t i and termb write to C. W. Parker. Abilene, Kan. 
may be operated by any one and that wllll IHquiry l'io • .'i092.-For manufacturers of electri­
form a lasting crease without employing a cal pumps. 
hot iron. 

DHA WERS.-J. GUGENHEIM, G. A. CAPITON, 

The celebrated" Hornsby-Akroyd" Patent Safety Oil 
Engine is built by the De La V erg-ne Refrigeratinll :\lao 
chine Company. Foot of East 13sth Street, New York. L. D. HERRICK, and H. JACOBS, Scranton, Miss. 

These inventors have made an improvement in m!��raid�r�l�·s���;�--;Xfiil�r�
k
f�r� e�� ����.

inery for 

that class of undel' garments which are composed Manufacturers of patent articles, dies. metal stamp­
of fabrics of different degrees of elasticity, one jng,screw machine work. hardware specialties, machin­
being preferably a woven fabric and the other ery and tools. Quadriga Manufacturing Company. 18 
a knitted one. In the drawers the invention South Canal Street, Chicago. 
is embodied in the particular form and ar-I Inquil'y]li o. aIl9'1.-For manufacturers of all 
rangement of the knitted or most elastic por- kll1ds of handles. ' 
tions with reference to the woven or less In buying or eelling p3tents money may be saved 
elastic portions, whereby certain advantages and time gained by writing Chas. A. Scott. 705 Granite 
are attained. Building, Rochester, New York. 

HIghest references. 
S'l'AIl{ S1'RUCTURE.-N. BOIS, Brooklyn, 

N. Y. In this case the invention has reference 
to improvements in metallic stairs, an object 
being to provide a stair structure of novel 
construction in which a plurality of steps and 
risers are formed from a single length of 
sheet metal. The stair structure embodying 
this invention is very light, yet sufficiently 
strong for the purpose designed. 

I<'LUI�-EXPANDER. -J. W. FAESSLER, Mo­
berly, Mo. This invention is an improvement 
in tlue-expanders of the roller type-that is 
to say, i 1) expanders whose body is provided 
wi th a longitudinal bore to receive an expand­
ing-mandrel and with antifriction-rollers work-

Inquiry No. a095.-For manufacturers of �pring 
motors as are used in phonograpbs and Bhow window 
turnstiles. 

Wanted-Revolutionary Documents, Autograph Let­
ters, Journals, Prints. Washington Portraits. Early 
American Ulustr'lted Magazines. Early Patents signed 
by Presidents of the United States. Valentine's 
Manuals of the early 40's. Correspondence solicited. 
Address C. A. M" Box 773. New York. 

m !��1� i�rot�Oin�1ro�1�·;��0�0���:�Pi�1� �h�
ch
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�a��� 

for such .butt ODS. 
SOUTH AMERICAN AGENCY WANTED, - Reliable 

party resident in South America desires to represent 
or act as selling agent for manufacturing or export 
firms. Address A. M., 

122 Front Street. New York. 
ing in contact with the mandrel and adapted Tnquir)']Ii o. ;;1191 .-For manufacturers and distri-
to move laterally in longitudinal slots. Mr. buters of electriC carbon. 

Faessler has invented another improvement in 
that class of flue-expanders which are com­
posed of a cylindrical body having a longitud­
inal bore to receive the expanding-mandrel and 
longitudinal slots to receive antifriction-rollers 
and are furthe r provided with an enlarged cir­
cular collar, the latter forming a circumferen­
tial shoulder which in practice works in con­
tact with the end of a boiler-flue when ule 
same is being expanded. Means are provided 
to work in con tact with the end of a flue when 
the tool is used for expanding the latter. 

KETTLE.---R. BRAND�" Athens, Ga. The ob­
ject in this improvement is to produce means 
whereby the sUl'face within a given area ex­
posed to the heat may be increased in order 
that the contents of the kettle may boil in less 
time than with the flat-bottomed kettle, and 
the invention may be embodied in kettles, in­
cluding double boilers for kitchen use, boilers 
for candy-making, those used in preparation 
of chemicals, in cabinet-makers' glue-pots, 
chafing-dishes, tea-kettles of all kinds, evaporat­
ing-pans, and the like. 

Powder Patents for sale. Nos. 177,:-H-7 and 1:j9,;i85. For 
particulars, write W. M. Spore. Argenta, lIls. 

Inflllil'Y No • •  )09�.-For the aadress of the Mono, 
plex Telephone Co. 

� Send for new and complete catalogue of SCientific 
and other Hooks for sale by Munn & Co .. 3bl Broadway 
New York. Free on appJication 

Inquiry No. 5f199.-For makers of optical and 
photographic novelt,ies. 

Inquiry "\0. 5100.-Ifor a mnchine for manufac­
turlng small seamless rubber tubing or small rubber 
rod. 

Inquirv No. li101. -For manufacturers of glass 
paper weights. 

Inquiry No. 5102.-For 
pairing watches and clocks. 

Inquiry No • .'il03.-For 
gasoline motors. 

makers of tools for re-

makers of castings for 

Inquiry No. 5104.-For the makers of the X�ray 
slot machine. 

Inquiry No. �103.-For makers of iron fence and 
tree guards. 

Inquiry No. :>tH6.-li'or macbinesfor making eon­
crete building blockS. bricks, fence posts, pipes. etc. 

11Iquiry No. li1H7.-For l�aker8 of revolution 
counters. 

Inquiry No. 510S.-For manufacturers of water 
motors. 

KNOCKDO,,7N lTl\1BRELLA.-H. FESEN- fa���;��� ��'b�ll�����i��� aa�J
e:

s
�rag! io

P
b��

c
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FET,D. Hoquiam, Wash. The umbrella is of the light-weigbt steel tubing. 
so-called "Knock-down" type. It is made up Inquiry No • .'illO.-For makers of tlmshed hand 
of parts which may be readily aSSembled or �.eels about 4 and 6 inches in diameter. 

taken apart. If almost any piece be broken, it tlr�
"
e��!��. 

�o. 5lll.-For a small. hand portable 

may be replaced by another without the aid 
of a workman. It is strong, cheap, and dur­
able. 

JuqUil'y No. li11�.-For manufacturers of ice­
making and refrigeratillA" machinery. 

ll1quiry No. 5113.,-}1"""'or manufacturers of cast 
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high is the same in a 1-inch and a 4-inch pip,e, 
�gr 

a
i�
t��;;Oanti:

il�n�e n��i�o�
h���11�atIo�� is sa ve Uie friction, which is greater in the 1-

References to former articles or answers should give inch pipe for a given time. 2. If a bottle or 
Inqu1:i�� ��t����:r�� l�

g
:eao:o:a�fe

b
��mO: 8li����o�� vessel is tightly corked, and a weight attached 

repeated; correspondents will bear in mind that so that the vessel is submerged, will it sink 
some answers require not a little resear.ch, and, to the bottom of 400 feet of water or will it though we endeavor to reply to all elther by I .  • . '  • l"tter or in this department, each must take 

I 
reqUlre more welght to keep lt at the bottom! 

B y::: t
,!r�: to If so, how much, or what is the proportion '! 

u tise:l�DIn;ur cEI����sewi�Y b!rt��I:ni���d
act;7fh 'I A. The condition of a bottle tightly corked 

aCflresses of houses man�facturing or carryhlg and weighted to sink beneath the water is the 
specI:r �iPt�"en Information on matters of personal 

I same as any solid body of the same density, 
ra.ther than general interest cannot be expected and if it sinks at all, it will go to the bottom wIthout remuneratio n, A '  Soientific Americ"n Supplements referred to may be at great depths. Ithough water pressure lll-
had at the office. Price 10 cents each. creases with the depth, its density is but little 

Book
p�i�::

erred to promptly supplied on receipt of changed, as water is but very slightly com­
Minerals sent for examination should be distinctly pressed under great pressures. At the depth 

marked or labeled. of a mile a cubic foot of water will weigh 
about a half pound more than at the surface. 
The elasticity of any body sinking in the 
ocean will have its density increased by the 

(9306) C. C. asks: 1. Has nitrogen 
ever been liquefied '! If so, by whom, at what 
temperature, and under what circumstances'! pressure as much or more than the increase in 
A. Nitrogen was liquefied many years ago in the density of the water. 

(9310) G. N. L. asks: Can you fur-
nish formulas for solution for oxidizing copper 
and another for producing satin finish on brass'! 
A. For oxidizing copper, dip the finished arti­
cle in a solution of one drachm of nitrate of 

an experimental way, but can now be liquefied 
In large quantities with the oxygen in liquid 
air. It liquefies at -318 deg. Fahr. For the 
process an'd apparatus for liquefying gases see 
Sloane's "Liquid Air," which we can send you 
for $2.,,0 postpaid. 2. What is the full mean­
ing of the term oxidizing agent·! A. An oxi- iron in one pint of water for a few minutes or 
dizing agent is one that will furnish oxygen to until the desired color is obtained. The ormolu 
some other substance to change it to an oxide. dip or satin finish on finished brass is made in 
3. What temperature is acquired when carbon proportions as follows: to 1 gallon sulphuric 
is gasified '! A. Carbon is vaporized at the acid add 6 pounds niter, Y2 pint nitric acid, 
temperature of an electric arc, 6 ,300 deg. to ¥2 pint muriatic acid. Add the nitric and 
7,000 deg. Fahr. 4. The following experiment muriatic acids a little at a time. The brass 
was to be performed before the physics class, must be perfectly .cleaned by dipping. in hot 
taken from our text, Carhart and Chute, illus- soda water; wash III h?t water, and dlP for a 
trating the disappearance of heat during solu- ; few seconds, and wash m hot water. 
�ion: Pour a few cubic centimeters of water I (9311) G. G. G. asks: Kindly tell me 
Into a beaker, and ascertain its temperature. I which is correct in his opinion: A says a live Then add a few �rystals of sOdiu.m sulphate. organic body dropped into a pool, which has The temperature wlll fall as they dlssolve. The been heavily charged by passing an electric cur­temperature ?f the water was 21 deg. C., and rent through it, will be thrown into space by when the sodlUm sulphate was added, the tem- the temporary annihilation of gravitation' B 
perature rose to 2" deg. C. What was the says that if any such result is obtained it is cause '! A. I.t would seem as if there were due to the action of said body's muscles in son;e error '� the. subst�nces used. The ex- opposition to gravitation. A. Several things perlment of dlssolvmg sodlUm sulphate in water may be said in reference to "a live organic body to show the latent heat of solution is a com- dropped into a pool which has been highly mon one. If hydrochlori: acid were used in charged with electricity." A pool cannot be place of water, the drop m temperature would charged with electricity The earth would con­be much greater. If by mistake a substance duct the electricity aw�y as fast as it reached wel' e used in which some chemical action took th t 'Ih Id b d'ff b I th h e wa er. ere wou e no 1 erence e-
p ace, en eat would be produced. I tween dropping a live organic body into the 

(9307) L. A. S. asks: 1. Why will a water. of a charged pool and a dead organic 
polished receptacle hold heat longer than one body mto the water of a charged pool, or drop­
not polished'! A. Bright polished surfaces are ping a stone for that matter. There is no such 
well known to radiate less heat than the thing known, as a possibility, as the "annihila­
same surfaces that are rough or colored. tion of gravitation." A. live organic body would 
Roughness increases the surface area of a be very likely to jump when it struck water in 
radiating vessel or object, and hence the in- falling, and if the water was shallow it might 
crease in the amount of radiation over the jump from the bottom, and So jump out. This 
same. area with a perfect polish. 2. Will a 1 

c.ould not be called an annihilation of grav!t�­
certmn amoqnt of gas heat a room more quick- . bon by any stretch of language whatever , lt 
Iy when burning in a stove or is directed 

I would be "the action of said body's muscles in 
against a piece of metal heatin'g the metal first I opposition to gravitation." Why not say in 
or when it is burning openly in the room ' ; I plain English, if an animal is dropped into the 
And if it heats the room more quickly when I water, it will jump out of it if it can '! 
burning in the stove, what is the reason why'l i (9312) R M S. writes: Two large 
A. There is no more heat created in either buildings erected by the State for the Northern 
case by the pe:fect combustion of the gas, I Normal and Industrial School at Aberdeen but the low radmnt heat from the surface of i S. D., have caught fire, the one over a year ag� 
the metal plate, as well as from the metallic, and the other December 31, 1903, under peculiar 
surface of a gas stove, ha� a soothing effect

. conditions, the theory being that both fires were upon the nerves, and t?US lllduces the feeling' due to spontaneous combustion, and I write of warmth. 3. What lS the con�truction of I to name the conditions and solicit an opinion. 
small barometers, used ?y the slde of ther- In the case of the last fire, the building was mometers, that crystall1ze something in a . 
r 'd . d" . . pracbcally completed, no stoves or fires of any lqUl l

,
n lcatIng faIr: change, and s�ormy: kind were in or around the structure which weather! Also what lS the cause of thlS ac- I ' 

tion? A. The so-called weather-glass barom- was �eated ?y steam. :rhe fire caught about 

eter is a sealed glass tube nearly filled with i five 0 clock m the morlllng, on the first floor 
. . above the basement, where workmen had been a �aturated S.olutlOn of camphor III alcohol, busy all day oiling the floors. At night the whlCh crystalll7.e� more or less by changes of doors were all closed and locked, the rooms be­temp�rature .. It lS of no value as a �arometer, iI)g kept warm all night by the steam heating and lS not lllfluenced by changes III atmos- I t 'l'h t t t 'd 2r- d h . I sys em. e empera ure ou SI e was .) e-

p eriC pressure. gl' pes below zero, and on the inside of the 
(9308) J. R. D. B. asks: Is it possible. building about 70 degrees above zero Ij'. An 

to produce a perfect vacuum '! A. A perfect opinion from so able an authority as the SCIEN­
vacuum cannot be produced by a pump. Some i TIFIC AMERICAN as to the cause of this lire, 
air always remains. A vacuum may, how- ' would be greatly appreciated. A. Woodwork, 
ever, be made by a pump so good that elec- such as floors that have been oiled with lin­
tricity cannot pass through it. It is said , seed oil, generally boiled oil with a drier, is 
that a perfect vacuum has been made by tak- not known to take fire by spontaneous comblls­
ing a long piece of hard glass tUbing closed tion; but the rags or cloths used for oiling or 
at one end and filling it with a soft glass: rubbing the floor are very liable to tal<e lire [lS 
which melts at a much lower point. Now 1 spontaneous combustion, especially if thrown 
connect this to a pump, so that the tube may together in sOme out-of-the-way place. It will 
be heated and the inner soft glass be melted be well to make a rigid inquiry of the workmen 
while the air is pumped off around the lower as to what they used in oiling the floors and 
end of the tube. The soft glass will slide where they deposited the articles used in rub­
down the tube, leaving a vacnum above it. l iling the floors. A single rag bunched, not 
When allowed to cool, a perfect vacuum larger than 4 or " inches in diameter, left be­
would exist in the space at the top of the hind or close to a radiator, will take fire in a 
tube, but no use could be made of it. even if :

I
"few hours, and if several such bunches of oily 

such an apparatus were ever actually con- rags are thrown together in a corner or closet, 
structed. : fire will surely follow in a room heated to 7 � 

. . I degrees F. Very interesting articles on sponta-
(9309) J. H. G. wntes: 1. If a cyhn-. neous combustion and its causes are contilined 

der is equal to 4 square inches in diameter, I in SCH]N'J'lFIC AMERICAN SUPPLEMENT, Nos. 
and the piston stroke is say 12 inches, and' Rl, 1:12, 7BR, !l2!l, ll3fi, 10 cents each mailed. 
th e diRChfll' ge pipe is efllla] to onE' Rqnal' e inch 
in clinmeter and 100 feet high , will til" fric- (9313) W. G. S. writes: The feed 
tion in the pipe and the friction against the l watel' fo)' a I)oiler is ('ontained in an air-tight 
upper end of the cylinder require the same tank, and it is to be forced into the boiler by 
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means of compressed air acting 1I11on the Slll'­
face of Ute water in the tank. The three fol-
lowing experiments are supposed to be tried, 
so that at the beginning of each surrounding 
conditions are precisely alike, �iz., preSSure, 
temperature, quantity of heat or heat energy 
in the boiler, quantity of water delivered, etc. 
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1903. 12mo. Pp. 232. Price $1.50. 
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Albuminous compounds, making wutH' so-

I luble, A. Busch . . . . . . . . . . . . • • . .  750,945, 
Angle strip, L" Gidley • • • . . . . . . . . . . . . . . . . . .  

I
, Ankle jOint, J. A. McKnight . ............ . 
Apparel pad, Kraft & young • • • • • • . . . . . . . .  

Automatic gage, C. It Tidey ............. . 
Automobile, E. W. Wickey ............... . 
Awl, sewing, T. O'Sbaughnessy • • • • • • . • . . . .  

Axle adjustment for automobiles, driving, 

751,428 
751,279 
750,�84 
751,302 
751,121 
751,23" 
751,33·' 

AlT. Jhi r
indSay .... . ..... . . .... ......... 750,867 

No heat is to be added to nor taken away from I This is the most practical book we have 

the boiler except as mentioned; the air .com- seen on this subject It will save time,
. 

temper, , 
pressor is to be run by some entirely separate and money. Theory does not enter Illto the· ----_.,----------------------­

source of energy, as a water power, The loss I present volume, but the information conveyed 

of heat by radiation is to be ignored. A cubic is of just such a nature as will prove of value 

foot of feed water is to be delivered into the to a man who owns or repairs a machine. A 

B!lf' v:�veC 
e
�nr'c�'n��:�onp��t�:' f�ot,'·.:r: 751,278 

McJ(ay .. ................... ... 751,402 

steam space or above the water line, and in tne 
form of a jet or spray, in order to condense as 
much steam as possible. In this case the feed 
water absorbs the heat of the condensing steam. 

thorough knowledge of its contents would re­
sult in far fewer strandings by the roadside. 
It would not be a bad idea to carry a copy of 
this book in the tool box. The diagrams are 

The temperature and pressure would change, particularly clear. 1"ires, transmission gear, 

but not a particle of heat or heat energy would and batteries also come in for a fair share of 

be lost or used in any sense of the word. Heat attention. Automobilists will read this book 

is a source of energy solely on account of its with pleasure. 

position in the boiler, and under the conditions THE NEW INTERNATIONAL ENCYCLOPiE-
of the e"periment the only possible loss or DIA. Edited by Daniel Coit Gilman, 
escape for the heat is by radiation, and this we LL.D., Harry Thurston Peck, Ph.D., 
are to ignore. We therefore have in the boiler, L.H.D., and F'rank Moore Colby, M.A. 
after the experiment, precisely the same amount N e w York: Dodd , Mead & Co. 1903. 
of heat energy that we had before the experi- Vol. xi. 4to. Pp. 1050. 
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7B1,04G 
7;"jl),.s�1 
751,222 

751,010 
7501856 
751,]:)2 
750,983 
751,272 
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ment began; in other words, we have the Same 
amount of available energy. In a water power, 
in order to derive energy therefrom, the water 
must be allowed to pass through the wheel into 

Leather Book sbould be Book holder, .J , P. PettIt ................. . 
The present volume includes "Larr'ey to on your desk. It's in ... Boring machine, ��. �. Russell ............ , 
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to the musical phrases which constitute the I \Nt � 11 �trlIJWlI �I.I1l '� rIC 01' 1 e Cll lllg mal' lIU(' (' ('H1H'I', • 

some place outside of the boiler; for we could 
basic material out of which Wagner constructed i?��\l'l �/7 � Bric�' t��I�k, '",,: ' i:.:-:H��bi�: : : : : : : : : : : : : : :: m.'��:� no more have the tail race inside of the boiler �� �� 
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not used in any sense of the word in any of the Carpet fastem>r, '1'. R. Diehl. ............ .. 751,267 

B S B CI k is attained only in the Carriage rocker attachment, balJY, O. M. 
above cases. I n  the latter case no energy i s  UIL
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751,409 
required to run the air compressor, since at- � Th b 
mospheric pressure is sufficient, if allowed to pany. 1903. 8vo. Pp. 306. Price $3. simprl a'::'J d'::�;b���ll g���f,�, I;:;�l�,:�';;;g 

CfO�d, �{IO�bSi:il;I;h��::::: +gg:�J� 
press upon the surface of the water in the tank. This is not a treatise on architectural art r1i'l::�rh��ig{ 

c'll�q�:�l�� i Cash l·,·gisl,'!·, E. W. Applegate ............. 750,791 
no skIlled mechanic. Most Caster, f,urn�ture, J. B(!rnCplaull, ." ...... , ... 750,799 

It plainly follows from the above that since or the science of construction, but a simple power at least cost. All part� : Caster, furnIture, J. \\. l\.f'llIH:tiy .......... 750,984 
the injector uses no hea t, it is not an instru- exposition of the ordinary practice of building interchangeable. Made Of! Cattle .guard, P. P. 1.\rannOl� ............... . 751,373 

. 
hi ' f iron, steel or bronze. Can be I Cente�'lllg support, h. H. h.ur�neke ......... 751,181 

ment In w ch heat IS used as a source 0 in this country, with suggestions for supervls- driven by: belt, motor or en- Centnfugal separator, P. L. I\.lmball. ...... 751,178 
energy; or in other words, the steam or heat ing such work efficiently. It is a book which ,ine attachn,ent. LarQe Jllustrauo. Oatalogue free. I Chair wardrobe attachment, H. A. Dodge .. 751,151 
passing through an injector furnishes no energy we can specially recommend to the young archi-

ABER PUMP CO .• 32 WellS St., Buffalo, N.Y., U. S.A. I lJha�s, rrtber and metal cap tip for, S. 
7"1 160 

whatever. In this case there is work done, teet, as well as to those persons not of the ------------ ---------- Check��
r
(�eta�h�b·l�· 'c'd�e'r" f�;' i)�·n·k;·"E.' · c: [) ,  

Deans 750,826 and none of the medium supposed to be the profession who are occasionally called upon to Chisel, �', iTI:' 'N��t��: : : : : : :: :: : : :  :: :: ::: : : I�I,4�:� 
source of energy is used or lost. Were a per- direct building operations. It is written in I Chock block, adjustable, J. P. Abernathy .. wi ,.1h6 
petual motion possible, it would do the sam� simple language, which can be understood I g����: ���I�

, 
dTIili� !"a��1���' i:.: . L�ig'h" ir·. +gun 

thing. Why is it that since the injector uses by all. Churn, W. G. Hadeliffe .... .... ............. 751,203 
neither heat, heat units, nor heat energy, and Cbul'n, H. A. HiPrll-',\' ...................... 751,:n1 

therefore canno t assist the air compressor, 
TASCHENB UCH DER KRIEGSFLOTTEN. V. 8��[����eOfv.��:,b�a�uf��[��?g:: 'rr: 'pfi'st��:: +g�'�3� 

there is slkh difference in the amount of energy Jahrg. 1904. Herausgegeben von Cloth take up and stretching device, C. E. ' 

required to force a cubic: foot of water into th� Kapitan·Le utnant a. D. B. Weyer. Clot�e�
d
�
n
r�er;·c:·d.·o�o·s�i�y::::::::::::::: +gU�E 

boiler in the above cascs? A. We find no Miinchen: J. F. Lehmann's Verlag. Clutch, friction, J. H. B. Bryan .. .... . . . . .  750,n44 

difference in the amount of work or energy to 
force a cubic foot of water into a boiler under 
pressure, whether it is done by the boiler 
through an injector, or by some outside power. 
Heat is a potential form of energy, and its con­
servation in this case is of two methods of 
utilizing it. By the injector the boiler fur­
nishes the total amount of heat energy to raise 
the cubic foot of water to the boiler tempera­
ture, and has to expend exactly the same 
amount of energy to heat the cubic foot of cold 
wa ter pumped in by other means. The as­
sertion that the air compressor uses no energy 
is an error; air pressure is potential energy 
in the tank, produced by the energy expended 
in the air compressor. 

(9314 ) W. J. S. asks: In G. E. Bon-

ney's "Induction Coils," on page 228, it says 
the secondary wire best adapted for this coil is 
No. 36 single silk-covered. Does this mean 
Birmingham wire gage or Brown & Sharpe'l 1 
ask you this to make sure that I will be right. 
A. BOnney's "Induction Coils" is an English 
book printed in London. There is no refer­
ence to the B. & S. wire gage in it. All sizes 
are to be understood as those of the Birming-
ham wire gage. 

$1. S Clutch me('ballism, W. W. Sweetland .... .. 751,027 
______________________ Coat, C. AuHtel'll . . ...... .... ... .. ........ . 751,242 

This new volume of Capt. Weyer's is, if 
anything, better than the book which we had 
the pleasure of reviewing twelve months ago. 
How well it has answered the purpose for 
which it was prepared is shown by the fact 
that the Austrian marine almanac, at one 
time the only reference book in Germany which 
officers of the imperial navy had at their ('om­
mand, has been completely displaced. Chief 
among the subjects that find a place in the 
book may be mentioned complete lists of the 
fighting ships of all nations, pictures of the 
various types of ships of all nations, compari­
sons of fighting strengths, navy budgets, the 
shipbuilding programmes of most countries, na­
val ordnance, organization of navies. Con­
stant reference to last year's volume convinces 
us that Capt. Weyer's annual is in every way 
a most accurate reference volume. \Ve have 
no doubt that this year's work is no less pre· 
clse. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

February 2, 19°4. 

PIPE. THREADING �;::::i�: �::fe�y '};�S�" }I
MoRriSD�i�y:: : :: : :: : : : :: +g8:��� 

or CUTTING Coil structure, field, C. H. Kaler ........... 750,98!) 
there is no machine on the rnarkpt tllat can corn. COIn changer, C. C. Jackson , .... ... . .... . . 750,976 
pare for ease of operation and e.xeellclll:e of worl, Coin controlled apparatus, H. H. Cummings . 750,819 
with FORBES PATENT DIE STOCK I 

COin contro!led app�ratu.s, T. F. Solon . . : .. 751,420 Com countmg, regIsterIng, and w�app'.mg Vi.!!e is self-centering :md dies are adjust· machine C S Batdorf 751 246 able to any .variation o� the fittings. Parts Collar, hors�, i. V'. Stone .. : � : : : : : : : : : � : � : : 751;358 
���

be
�rlyl�h�:�:!d

sl:����O��h::.;i;� I Collar stretching apparatus, A .  Sharp .... , !�],019 
CATALOGUE FREE Concentrator, H. Wlsmeyer .. .............. ,.)1,424 

MACHINE No. 30. 
Range ,.·2 in. R. & L. 

EveryMechanic 
Should Own It. 
Montgomery & Co.'s Tool Catalogue 
which is thoroughly up-to·date. 704 pages and discount sheet. Sent by mail for 25 cents. 

!II0NTGOMER Y & CO., 
lOu Fulton St., New York City. 

. Concrete beam reinforcement, A. J. Bossyns 751,427 
Concrete building blocks, making, F. A. 

Malette .... ...... ............. ........ 751,089 
CondenSing vaporous fluid, appandus for, 

""T. S. Colwell ........................ . 
Controller casing, C. L. Pe['['y ............ . Conveyer, bucket, C. H. Notter ....... , ... . 
Cooker, steam, W . . J. KpIl!IP(}Y······ .. , Cooking articles of il 'l'('gulul' olltliup, 'iYJ'up-

750,R13 
751,001 
7f)O,H).;n 
751:43:1 

ppr for, L. Horn ....................... 751,171 
Copy holder, .T. 'Y. }l(,( 'ann, ... , . , ... , ..... 751, �)27 
Corn busker and band ('uttp!' and feeuer, C. 

G. W. Wernicke ... , .. " .,', .. ," ', ... 7rl1,2:!2 
Corset busk, V. Bovy ... ..... " ............ 7fil,142 

! Cot and pack bag, combined convertible, S. ! D. Martin ....... , .. , ............. ... . 

Cotton press, A. D. Thomas .............. . 
Couch truck, Blodt & Dana ................ . 
Course amI bearing correcting device, J. If You Want the Best Lathe and Drill 

751,190 
751,119 
750,936 

CHOCKS Raxtpl', reissup .................. , ..... 1 2 ,lnO 
Cover, coold 19 utpDsil, W, E. Banzett , ... . 751,241 

CO\\"H, !'(\lnddp and tail holder for, L, G. 
..\l:l('HIIII'Y , ' .... " ,  •••.•.•••••••...• 751,OR8 

Crib, dlild'�, J. ('amplwll ...... ....... . ... 750,80;:' 
('lLlm bar, .J. �. "�ilson .. , ................. 751,]27 
Cultiva1or . . \. l,illdg'l'en ................ , .. , 75],314 
Current motor, altprnating, C. A. Brown .. 750,940 
Curtain rnllpl" bracket, window, C. H. Guiles 750,848 
Derrick. wpll, J. C. Knupp ........ .. . . .... 751,078 
Diamond draw plates, making, F. Krause .. 751,180 
Digger. See Post hole digger. Discoutrt m eter, demand, F. P. Cox ....... . 
Dish washing apparatus, L. W. Haring ... . 

(9315) C. G. McC. asks: Will you AND EACH BEARING THAT DATE Disp�nsing tank, W. R. Barton ........... . 
Display 'case, C. M. Athey ............... . 

kindly give me formulas for the manufacture of lSee note at end of lis! about copies of tbese patents] 
dry powder fire extinguisher, at the same time [--
kindly indicating what you consider the most Abrading sheet holder, D. A. Swaggerty .. 751,117 

. I? A f 
. 

f 
. . 

d I Acidyl derivatives of rufigallic acid f'thprs 

W<llls, Oil and Gas Wells drilled 
by c<>ntract to any depth from50 
to 300J feet. We also manufac­tur� and furnish everything re­quired to dL'i)] 8.nd com plete same. Portable Hors e Power and Mounted Steam Drilling Machines for 100 to 1200 feet. 
Write us stating exactly wbat 
is required and send for illus­trated catalogue. Address 

Display device, J. Russ ................ , ... . 
Display rack, Burnside & Bedell ........... . 
Display stand, H. Burnstone ............. . 
��::�;��' c�l:;:t��dst�f��:, (�\r.l':1�m���'·T';);I·,· :il'�:: 

750,948 
750,851 
750,7U4 
751, I �17 
751,109 
750,803 
750,8114 
751.000 
750,802 
7fl1,O;;O 
751,348 
7Gl,1G5 
751,338 
750,92:1 
751,241 

rehab_e. .. The
. a

lloWIng ?rmUla
J 

IS caple and making same, Stephen & Kaispr .. 751,216 
from our Cyclopedia of Receipts, Notes, and Adding machine, A. P. Watt .............. 751,032 
Queries' Common salt 60 parts' sal-ammo- Adver.tisinJ5" 'Yhee1, J. L.Ynn ... .... ': ...... 751,086 . , , 

I 
Aeratmg l1qUlds or eharglllg them WIth gRA 

niac 60 par�s; sodium bicarbonate, 80 parts. apparat.us for, W. Hucks, Jr ..... , .... 751,:�v, 
Hnl-ammOl�iar, �OO parts; sodium sulphate, 60 Agg���er�e�geru���lO��te���B' 

ag
Jl�rl�ra� 

parts, sodium bicarbonate, 40 parts. 'Zaouclle . ............ , ................ 151.280 .!'l�,�[�.:�E�����SJ.�'iy CO 

© 1904 SCIENTIFIC AMERICAN, INC. 

Door jamb setting machine, C. L. BI'onk .. . 
Draft equalizer, C. Schnoor ... , ...... , .... . 
Draft rigging, F. L. Englf'hardt . ......... . 
Drawers supporter, H. W. Post . ........... . 
Drawing instrumf'nt, F. H. '\\Thpelan ....... . 
Drill join t, F. Ash ............... · . . . . . . . . .  . 
Drilled boles, tool for cleaning, F. W. BradJ ••• " •••• �t. •• _ ••••••• , ••••••••••••• 'lGl.26S 
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5,000 sq. ft. of BLUr rRINTS In 24 

Hours 
T HE FRANK LIN AUTOMATIC CONTINUOUS FEED ELECTRIC B LUE PRINT MACHINE 
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largest railroads and United States Government. Pa�ented in United States, Canada ana 
Europe. Made in two sizes, for 36 and 42-inch tracings. Send for descriptive circular. 

WILLIAMS, BROWN & EARLE, Dept. L, 918 Chestnut St.,  Philadelphia. 

IF YOU SHOOT A RIf:LE: 
Pistol or Showwn, you'll make a BUn's 
Eye py sendinll three 2c. stamps for 
the Ideal Hand-book '''At'' 126 pages 
!!'ll,EE. 'l'he latest Encyclopedta of 
Arms, Powders, Shot and Bullets. Men­
tion SCIENTIFIC AMERICAN. Address 

IDE AL MFG. CO., 26 U St., NEW HA VEN, CONN., U.S.A. 

THE EUREKA CLIP 
fllhe most useful article ever invented 

tor tbe purpose. Indispensable to Law .. 
yers. Editors, Stu d ents, Bankers, Insur .. 
��ilyy?
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Does not mutilate the paper. Can be 
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e
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l
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and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man .. 
W.i'

t
&:� WoxC�1�1fn��t'i:ld';"J�Y. 

An gle 
Benders 

We make hand-Dower I 
�r�

d
i��ig��0{rrd.nfhr6k ���������������������� 

and under. Light stock 
can be bent cOld. 

WALLACE SUPPLY COMPANY 
!l10 Royal Insnrance Bnilding, CHICAGO 

�gu USE GRINDSTONES P 
If so we can suppiy you. AU size� 
mounted and un1nounted, always 
kept in stock. Rgmember, we make a 
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c
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The CLEVELAND STONE CO. 
2d Floor. Wilshire. Cleveland, O. 

OLDS Gas & Gasoline 
EN GI N E S'. ��������e i;��eeds�l est, guide to success. We have made Gas an d Gaso­line Rn;:;mes for 23 and b!lSe Ol�r chim s Olds Engines on suIts. Stationary l<:ng-incfI 
3 to 50 H. P. Portable Engines B to 12 H. P. "\Vrite for full information and illustrated cab!ogue. 
Olds Uasoline J'�nltine 

Your Painting Bills Made Smaller 
is the title of a t8-pag-e book we wish to send free to every manufactnrer and 
property owner. It tells how to 

Save 75 Per Cent. of Your Painting Expense 
Our system is endorsed by thousands of the largest corporations in the wor�d. 

THE HOOK-HARDIE CO. � � 11-27 Hook Building, Hudson. Mich 

INDIAN MOTOCYCLE 

H END EE MFG. CO. 
;:et our 190-&: catalog. SPRINGFIELD, MASS. 

To Owners of Gasoline Engines ... Automobiles , Launch es, dc 

Th'Auto=Sparker 
does awal; entirely with all starting and 
!��. ��r�:It��� s���:t:� tenes. Can be attached to any engine now u sing batteries. Fully guarantetd; 
write for desc ril)tive catalog. 
MotSinger Device Mfg. Co., 

14 Main St., Pendleton, Ind, 

ROTARY PUMPS AND ENGINES, 
Their Origin and Development.-An im�ortant series of 
���e�l:i�!nfrdmhii�i��� r����;aP:d 

t 
wTt�O;r:lr ��� ings showing the construction of various forms of 

pumps and engines. 38 illustrations. Contained in 
SUPPLEMENTS 1109,1110,1111. Price 10 cents 
each. j1�or sale by Munn & Co. and all newsdealers. CYPHERS 

INCUBATORS 
Endolsedby35 Government Experiment StationB. U �ed by more BucceBBfui poultrymen than aU otherB 
cOlnUned. Guaranteed to hatch more chickB than 
allY other make, or yourmoneyback. Catalog-free if .vou name thiB paper. AddresB nearest office. 
Cyphers Incubator eo., Buffalo, N. Y. 

Chicago, New York or Boston. 

• ngt 

200 Egg Incubator 
Ir-__ _ F_o_r ., I 2;.::·8 ..;;,.0 ___ -.1 

The simplest. most perfect incubator made in 
the world. This is a new one at a remarkably 
low price. It is an enlargement of the famous 

WOODEN HEN 
and made a 8 thorOUghlrh%°g1,��e'�

y lr�Br\;'itgg every fertile egg, and stand 
up to regular usage 
as well as the most 
c ostly. 

Write for free 
catalogue with 14 

colored views. 
GEO. H. STAHL, 

_""''""''''"'' Quincy, Ill. 

ROTH BROS. & 00. 
Manufacturers of 

DYNAMOS 
from 2t0300 Lights, 

M OT ORS 
from 1·32 to 20 H. P. 

Write for BulIetin No. 107. 
23 S. Clinton St. 

Chicago, Ill. 

ON THE 
Warren's Natural Asphalt Sand Surfaced Roofing 

ALL RIGHT 
and it wears better than 
it looks. Does not require 
painting. Arlyone can ap· 
ply it. Comes ready to 
lay in rolls of 10H sq. ft. 

Warren Chemical & Mfg. Co., 18 Battery PI., New York 

All ii, e al Drafting, 
Architecture, Mining, rIehllurgy, etc. Not only trade courses, but 

thorough preparation for all branches of engineering work, such as is given in the 
best technical schools. Instructors are all college graduates. Life scholarships on 
easy payments. Spare-time study alone required. Established 1893. A university 
on the correspondence plan; usual collegiate degrees conferred. Write to-day for 
illustrated booklet containing extracts from letters of students and graduates. See 
below what they say. 

D O U BLED HIS SALARY 
Iirom Anhurr A. Aust- Johnstown. Pa.-" Your course is doing a g-reat deal for me The theory Obtained 

from you, together with the practical experience gained , have enabled me to double my salary." 
Front E. G. Poss, Nashville. Tenn.-··I am at present employed as resident engineer. 1 must thank you 

for the thorough and efficient training you gave me," 
Frorn G. W. Herkart, East Orange, )1. Y.-" I am 80 well pleased with your treatIl'ent and instruction that 

if I can find time I will take a course in bigher mathematics also." 
NATIONAL COR.R.ESPONDENCE INSTITUTE 

66.73 Second Na.tlonal Ba.nk Building Wa..shlngten, D. C. 

Drilling machine, C. Erickson .. . . . . ... .... 751,062 Valuable Books! Dumping elevator, F. B. Van Cleave . • • • • •  751,225 
Duplicating machine, A. D. IClaber . • • • • • • •  750,863 
Dust guard, H. C. Lafferty . . • • • . . . . . . . . • • •  751,306 
Dust spraying machille, J. R. Haldeman . •  750,968 
Dyeing apparatus, game ball, A. L. Burt.. 751,145 
Dyeing machil1P, yarn, R. Elliott . . . ...... .  751,154 Horseless Veh':cles, Electric apparatus, gas or vapor, M. von A. 

Recklil1ghau�ell .... ........... 750,891, 750,892 
Electric arcs, 1l('anS for extinguishing, E. A"lztoIllobiles and rl'homson ............................... 7fll,02R 
ICIpctric !Jlanket, F. E. Singer ............. 751,35:1 'I Motor Cyc"es Electric hon:-;tprs, mNll1 S for controlling, E. :.L 
ri}h'c�·ic f����71;Jtl�'r: 

. E'.' ]j: '(';l�:': :: ::: :. ::: :: �g3'��9 ' Operated by .Steam, Hydro-Carbon, Electric 
Fllectric cut out, W. H. Vel'ner ............ 751:227' and Pneumatic Motors 
r']lpctric light fixture, .T . •  T. :.\Iilll't' . . . • . . • . • •  751,321 By GARDNER D. HISCOX, M. E. f����[��i� ;:l��rfo��h;;g�;X���;�g��' b�tt�;i'es: 

751,191 Large 800. 3161l.lustrations. Oloth. 460Pages 
M(,"iuIll & Crist . ........... . ....... . . .  750,876 Price $3.00 Eh'ctric switch, G. Monson . . . . . . . . . . . . . . . •  7Go,nn:; A practical 1.'reatise for Automobilists Manufac-Elpctric s\vitch, E. A. Lowp ............... 751 084 turers, Capitalists, Inventors, Promoters an'd everyone Electric switch, W. 11'. Irish ............... 751:174 interested in the development, care and use of the Electric vacuum discharge tube, :M. Krouch� Automobile. 1.'his work is written un a broad basis and l�Dll .................................. 7;)1,:;0-1 compr1ses in its scope a full description, with illu'stra-
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strog vkp, 'V. W. rrkt> ........... ... .. . . ... 751,120 If 

Eleetl"i('al distribution system, N. \Y. Hogel's 751,018 the tImes, contrIbutIng to the pleasure and busmess 
F.lt�vat()r bucket. W. G. Avery ............. 751,138 convenience of mankInd. This book IS up.to-date and 
Eilevator cam, W. Humphreys ............. 751,173 very. fuHy jlIustrate�. with various types of �orsele8s 
Elevator safety catch H. F. McDonald .. . . 7G1 328 I Carr�ages, AutomobIles and Mot9r Cycles, wIth :nnny 
Elevator safety de,:"ic�, J. Namec,�e ... : .... 7�1:330 I r��

a
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I
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t
thhi\t�e?� �mery wheel dresslIlg tool, J: D( �mol1T(1· ... 7�0>82� addresses as weJl as a list of patents issued s ince 18Ui on It.ng!ne cool1ng means, .('Xpl0S1ve, H. �('lson �aO,Ld<) I tbe Automobile indul'ltry. A full illustrated circular Eng�ne px;hm st, ex�losIV(" A. A. Low . ... . j Ql,:-8� 1 will be sent free to any address. EngIne mIxer, gasohne, J. M. Johanson . . .. 7;)],292 

il]nvelop, C. G. Throop .... .. ............... 751,423 i ���:���� f��[e,
h
,¥.
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P T�m�:J�:�:':: : : ::: m:�i JUST PUBLISHED. TENTH EDITION. 
ICyeglass case, C. J. Wilson .... .. . . .... ... 750,926 R.evised, Enlarged and R.eset from New Type. 
J.!iyeglass nose piece, C. F. Wall .. ... ... .... 751,2'3D 
Eyeglass or spectacle attachment, F. E. 

Ruckdeschpl ......................... . 
Fan, W . . T. Smith ......................... . 
F�lll deflector, N. Morgan ................. . 
Fats, etc., apparatus for the recovery of, 

GAS, GASOLINE AND 
OIL ENGINES 

O. Kremer .......... ........ .......... 751,�03 By GAR.DNER. D. HISCOX, M. E. 1!'eed or litter carrier, L. C. Smith .. ..... ... 751,020 , 4]3 Pages. 312 11l11.strations and D4agrams. Handsomely 
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m
:t��.tg�' :e��e�IS�' c�'at��:S ' i�: 750,8:39 Bou'IuJ'in Vloth. Large Octavo. 

ternal walls of metal, V. Lapp ......... 750,986 Price $2.50 

1,'prtilizer mixing apparatus, W. 1\1. Hale .. 751,393 Every .user of a gas eng-ine needs this book. Simple, 
Filter cleaner, C. D. Deshler ............... 751,061 nstruchve and rIg-ht up.to·date. The only complete 
I,'ire escape, M. C. Vun Uf'nt. ........ ...... 751,361 American work l'n this important subject. r�rells all 
l1""'ire extinguisher, F. yost ........... .. .... 751,238 apout the runnin g and manfigement of gas engines. �'! re mask, W. J. l\foran .................. 751,091 }1 ull of general information about the new and popular 
Firparm carrying case, E. M. Crenshaw ... 750,817 motive power, its {�eOl101ny and ease of management. 
Fireproof bricks or material, manufacture ��r�n�

h
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t
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e
M:cra1hd�le;ie�I:C;�1%N:�rt;lIgf of, F. Kruger ....... ..... ... ....... . .. 751,080 the Gas and Ga SOline Engine; Utilization of Heat and Fish dressing machines, cputdfugal washer 1�1IieieIlcy in Gas Engines i 11 eftt EfficIencies ' Itetarded for, A. J. Farmer ..... . .. ... ... ... ..... 751,3�,g Combustion and \-Vall Cooliingi Causes of ' Loss and Fish hook, F. C. Woods ...... ............. 7G1,:�m) Inefficiency m Explosive MGtors; Economy of toe Gas D'leshing and shaving machine, E. Schroeller 751,34D IfngmeforElectric LightingJ. the MateIia} of Power III 11'100d gate for fences crossing strpams, C. Explosive Engines i Gas, yetroleum Products , and Spiv(>y ................................ 751,023 1 Acetylene Gas, Alcohol i Carbureters, Atomizers and 

Flue �ollar, adjustable, I. B. FIt'eglp ...... .  751,Of)') Vapor. Gas .for 11]�p!o�ive l\Iotor�i CyliIl:der Capacity 
Flue dust, r(�claimil1g, G. R. Johnson ... . . . 751,:m9j 

and DImens�ons of Ga.R and Gasolme En�nnes; Mufflers 
Flue venti1ator, H. Raymond ............ ,. 751,::41 ,on Gas Engmes; G��ernor� and. Valve Gear; Ignitori51 
Flushing tank, automatic, J. E. Ericson . . . .  750,95:) , and Exploders, Jlo� � ub,e,. ElectrIC, Jump Spar:k; Ham-
l::(H:gillA' pr:�s, a,ndr d,ie, }1\ r �<J. Can��a ........ 7g1,�.j(! : g;.����i��� J�

d
ili:�·
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e
{ �1� l"ol.m f?r sL�cl{1Hg --.,(�alR, ,I. H. C.Ull1011 • • • •  7iJl,,)7G I ploslve Motorsi Pointers on Expl()sive Motors: 'rllo I: OJ m . pad, I\.. L .. St� lIhoURe .... .. .. . . .. . . .. 751,215 I Measurement or Power by Prony Brakes' Dynam ome-Fl' ('(::t�I�lg :U1d bnckl11g apparatus, A. L. ,.._ ... 'ters�nd indicators' Speed Measure; Explosive Enr.�ine I (11Ile) • • • • • • • • • • • • • • . • • • •  

'
" • • •  • • • • • •  (al .. )()O TestIng; Types of the Explosive Motors· Various 
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tifiS:'�l�l'H�t �'r Il�;����:' . . . . . . . . . . . .  751,172 i l����sU�it�����t:l �:;r�::r:' o�a
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FUl'lm (,P, MacKay & Moore .... . . . . . . . . . . . .  750,868 : Engines, and their Adjuncts, 1875 to aate. 

illg', Ii'. Fif'bE'ger ...................... 751,389 FHI'lW('P air blast devic('s, means for secur- I I<'llr tliittre I"g, Schustek & Andrews ......... 750,909 JUST PUBLISHED. SeCOND EDITION. [<'Ill'1nture, metalhc, E. Ohnstrand, I 
751,Om, 751,099, 751,425 GAS ENGINE CONSTRUCTION Furniture wire, J. Salomon ... ... ... ... . .. 751,419 

Fuse box: R. H. Read .. .. . .. . .. .. . ... ..... 751,012 
}'usC'e, !fl. K(�rn ...... . ....... .... ...... ... 751,400 
Game apparatu�, T. Ii]. Goff .. .... .. . ....... 751,070 
Game apparatus, educational, E. L. Steele . 750,906 
Game bdurd or table, J. I ,'. Matthews . • . . . . .  751,Um 

A Practical TreatIse Describin g  in Every Detail 

the Actual Building of a Gas Engine. 
By HENRY V. A. PAl�SEJ,L 

and ARTHUR J. WEED. Game devicp, i,Y. Lob .. . ..... ..... . .. ..... 750,988 
Gus, appa l'll tus for the manufacture of, L. Twe;nty-jive Chapters. Large 8vo. Handsomely Illus4 

P. Lmve ........................ ... . .. 751,08;:) trated and BOUnd. 304 Pages. 
Gas ell('ck, adjustable, V. A. Rettich .. .. . . 751,107 Price, $2.50. 

gas lighting apparatus, time, J. Conklin .. �gJ:��§ rl'hi� book treats of the subjel't more from the stand-
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ear, l'ev('l'�ing, A. S(

S
I<lIHipl· .............. 751,211 point of practice than that of tileory. 1.1bejr'!lciPles of 

Gr��� If�����l���. J;,' f.' E�����:::::::::::::: 750,8:�4 �gr����:l�ti'� �henE�1i�
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n
uc:i�JI�l� Gold RPpal'atot' and amalgamator, combined, balf-ltorse\>o'W"er engine is taken up. step by 

H Wismeyer ................ ... . . . . . .  751,425 step, sho'W"lng in detail the making of a (�as 
Gov0ruor, motor spE'ed, E. R. Johnson . • • • • •  750,808 Engine. 
Grafting l:llif(�, C. O. Couts . . . . . • . • . . • • • • . •  751,a82 is ��)f�:�dl�yd�f1��n�€1�;I��k��� �:cE:�r������f!� g�::�� ��:rt�
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751,417 tions of finishing up and fitting- the ca�tlngs. and is pro-
Ol' treating, D. R. GardilH'l" ............ 750.Dnl i��Z ���;\�a��g�r:;� s�;;�;�f�e::o�{::bf

g
c
S
b�Jki��� Grating implE'ment, J. W. Gage ..... ...... 751,159 turnirg, boring and finishing the parts in the lathe. and g�:���g���: ::�:ll�1�',' t��'l!�' d?ill:t�P��
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75],h1S also plaInly showing the hning up and erection of the 
]l'r • . . . . • . . . . . . . . . . . . . . . . • • • • • . • • • • • . .  750,Aon i e1i��'ensioned working drawings give clearly (}I'illflillg' mill, A . •  T. RolJiIISOl1 ............. 750.'\-;j)') , the sizes and forms of tbe various details. (jun, squirt, "1\1. A. Heimann ............... 7:')O,K;.:; 'l'lle entire engine, with the exception of the fiy-

Hair pin, safety, W. P. Z\\'icl\: ... ......... 751,4.zn wheels, is designed to be made on a simple eight-inch 
IIaIllm(�r, pneumatic, 11'. IC 1,'3 ssett ....... , 7f:iO,�:W lathe, with slide rest. 
flammer, pIlPI1111atie, E .• Gunnell ........... �g} :?�� I in 
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Handk h'ef W S W  ed +g�;l)�l of other power. 
Handl:

rCatta'ChI:Q.�nt· fal: d·eri:tijob�;,"·�t�.: : Every inu�tration in this book is new and 
Puterbaugh & Krpsslrr ..... . . . . . . . . . . . 751,009 original, having been made expressly for this 

Harrow or cultivator tooth, J. Y. Cooper .. 751 262 work. 
Harrow, riding, J. W. Harmon . . . . . • . . . . . . .  750;970 I 
Harvester, COJ"tl, S. C. Anderson . . . . . • . . . . .  751,367 1 JUST PUBLISHED. Harvester cuttf'r, T .  S. Brown .... . . ... .... 750,94� C Harvester, Hi,I('hill, A. W. Severance .. . .... 77�11,'112121 : ornpressed Al-r Harvesting machine, F. P. Tipton .......... '-' 
Hasp lock, W. U. Colthar ....... ........ ... 751,148 
Hat, A. Mayer .. ................ .......... 750,992 
Heat from fuel, producing, J. M. Schutz ... 751,350 
Heating air or liquids to a constant tem-

perature, a[IIJara tll� for, V. Eltz . . . . . . . •  751,271 Its Production, Uses,. and Applications 
By GAR.DNER. D. H ISCOX. M.E. 
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sf�:;;I��: ::::: ::::: :: : +gg:�g� Author of .. Mechanical Movements, Powers, 
Hoe, TIl. E. Hoxip . . . . . . . . . . . . . . . . . . . . . . • . . . 750,857 Devices, and Appliances," etc. HoE', combined vi'hcrl alld hand, E. Piggott . +g� ' ��2 Large pctav
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cloth. pnce $5 • .  Hal 1\'lorocoo Bl ndmg. �nc� $�.50. 

Hoisting and can�Ting device, M. C. Wood . 751'237 I A complete treatIse on compressed aIr, gIvmg the 
Hoof pad, A. LHnwn . . . . . . . . . . . . . . . • . . . . . . .  751'184 ' p,bysical and o�t.'rative properties from a vacuum to its 
Horn support, C. Rf'f'croft ...... .. ... . ..... 751: 14!) �1��?0��r�'pa�sro��
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H()se coupling and shut off, Goughenour & acids, submarme work, aeration of wll.ter, railway ap-

Hot �f:
x
fUl:����,' 'E: . w: 'A�tho�'y::::: ::::: : �gi:r1� f�\�;l�:n:��sR;��:�

I
:}�ig�r:fl�n 

a
!:'nd

b
��l�

e
'ro�ni�

m
��� 

HousE" clf'anincr apparatus G. Clements and hygIene of (>ompressed aIr , Its hquefactIO n and pheno-
.T. M. H;stlel' .. ..... ' ........ .......... 751,380 men.a. �ncluding fo�ty tables or the physical proper�ies 

Hub and spf'ockf�t, split, R. S . Townsend .. 750,910 1 of aIr, I�S cOD?pressl.on, expanSIOn. and volumes reqUIred 
Hydrocarbon burner, W. TIl. Gibbs .. 750,962, 7�1,()G6 i ���:s��t�i: ;;g�s

l��51:g�kat�
d a  lIst of patents on com· 

Hydrocarbon Im�nf'r, A .. B. Blackburn ...... 701,24'9, 'l\he tables included cover most of the relations of our Ice c�E'am. packlllg cablllet, E. Hadley . . . • •  751,:6<;; I atmosphere and its contained moisture in its various IdpnhficatIO,n card, B. L. BE'hrelldt. ...... . . 751,t47 conditions from a vacuum to its highest pressure and 
i�cPu�C�to��gb��se�' & 

H
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e��r cft�xi�:!k b�ld�nal liquefaction and the pheno • 

Index and filing case, invoice, W. H. Bas- ! 'rhe tables a,'e fully explained and the formulas given 
singer ................................ 751,042 and worked out, 'Phe thermodynamic formulas for air 
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Ink well and pen wiper, combined, I. C. I can solye the problems in air c?mpr.esslO n,transJ?lission, 
Woodward ...................... . . . ... 750,9281 expanSIOn and the power requIred m.atmospherlCwork. 

Insulated wiring tack, D. G. Smart .. . . . . . .  751,354 I 
Insulating sleeve and making same, N. 

Marshall . .......... .. . . ... . . .. ... . . .. 750,R7:l I' 1903 EDITION Internal combustion or f'xplosive engine, I," • •  • A. Seitz . ... .... ... : .......... : ........ 750
. 
,HoI·I' All the World's Fighting Ships Jars, ptc., lId or covcrlllg for frUIt, H. A. -� 

l'Ol't('OliS . . . . . . . . . . . . . . . . . . . . . . . • . . . • . .  751,41() 
JewPl IllOlllltillg. A. \. Hoismaul'e . . . . . . • • . .  750,7H8 I By FRED T .  JANE 
.Join t. See Ankle joint. , Author of the Nqval War Game (Kriegspiel) 
����::���� ������k()
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d .  �e'���: 751,130 i Used as a text-book in European navies. The only 
allIe, V. ChartpfH'l' � .................... 750,810 a;bsolutely correct and complete work .of the kind pub-

.Juiccs, E'lpctrolytically purifying', Kollrppp lIsheu. . "j & Wohl .. ... . . ....... ......... ....... .  751,179 894 Pages. OverS,OOO nlustratwns. Oblo'llg Quarto. ()loth. 
Kiln, C. Schweizer ... .... ....... .. . . .. . ... 750,899 Price $i).OO, post free 
Kitchen table. N. J. Painter ..... . .. . .. . .. .  7[)1, 1v1 
Knife, J. C. & C.E. Bollinger .... . . ... . . . .  751,251 IF Full descriptive cVrculars of above books will be mail,d Knitting machine, B. T. Sh'ber .... ..... . .  � 751,213 free upon appliCatiOn. 
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MUNN &. CO • ., Labels to bottles, boxes, or other articlrs, 
machine or apparatus for affixing, Hig:-
l:iWl '" EdwoDdll . .. . , .................. 761,074 Publishers. 361 Broadway, New York. 

© 1904 SCIENTIFIC AMERICAN, INC. 



FEBRUARY 13, 1904. 

,� 
Touring 
Cars 

are simple in construction, powerful in ope 
ratio n ;  they are built to run smoothly, to 
ride eaSIly. Bearings of minImum friction; 
extra heavy chains ; powerful brakes on 
ooth transmission and rear wheels ; latest 
tYJ;e cooling device ; throttle control. Model 
•• H " starts from seat. 

bi':�,
di��� �1';igt1�

e slg�I���at��t:���b)':ht�E'1i: 
neau, brass side lamps an� horn, $S50.0a 

�oa�f J��°iTa:8 lo°�q�ltg
a�t 

t������, ��a 
few equals at double the price. 

Rambler Cars are rna;:]e in six different 
models. $750.00 to $ 1 ,350.00. 

ShaH we mail  you our new catalog. illus­trating each style and showing' Why you 
should buy a Ramb ler ? 
'1'1I0MAS B. JE�'FERY .� COMPANY 

Kenosha, \\fisconsin, Ua S. A. 
Chicago Branch, 304 ·Wabash Avenue 

Boston Branch. 145 Columbus Avenue 

four ·Cy(le Motor 
Single ana double cylinders. 

Siml?le and reliable. Best ma­
terials and workmanship. Not 
how cheap but how good. 
They are moderate in price. 
Write us. Catalogue F fee. 
Grunt-Ferris Co., Troy, N, Y. 

ECLIPSE PocKet AMMETER 
for genel:J.1 battery testing. 0 to 15 amperes. 

Soft·Il'Dn-Solinoid type. '"Ready to use," With 
flexible cord attached and contact spur in case, which �:��::ct!:��\!�t���r::J ���� �:;:�d� �t�e�: 
corrosive metal. Size of watch and very light weig-ht, 
Pivots harden.m and polished. Well finishtXl through-
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t
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a
��t:��:.

in any�ld��dg:Ei��a
;i�� t�n

: 
Co., 227 Main St., Springfield, �lass, Price $6. ott 

Scientific Americ&.fi 
Lamp and apparatus connected therewith , 

gas or vapor, M. V,OIl Recklinghausen . . 750,890 
Lamp chimney, W. J.  Gleason . . . . . . . . . . . . .  750,844 
Lamp collar, C. I? Bilisoly . . . . . . . . . . . . . . . .  751,24S 
Lump, ('ulored sign, W. Lytton . . . . . . . . . . . . 751,087 
IJump, electric arc, J. A. Rignol1 . . . . . . . . . . 750,894 
Lamp, electric arc, St�vens & I,'ish .. ...... 751,025 
Lamp, gas 01' vapor electric, H. N. Pott('r .. 750,SSH 
L:lJ!lP, heuting', C. rrhil'l'sch . . . . . . . . . . . . . . . . .  751,11 S  
Lamp, prismatic, F. J. Russ('ll. ............ 751,:WS 
Lamp shade llOlder, M, D, Gold . . . . . . . . . . .  750, UG;l 
Lamp sockc>.t, J. C. 'l'nut'Jlier ...... . . ...... 751,U29 
Lamps, systeJll of lighting by gas or vapor 

('�(:,ctric, H .  N. Potter . . . . . . . .  751,411 to 701 , 414 
Lasting machine, A. L. Winll . . . . . . . . . . . . .  7Gl, 12B 
Lathe tool holder, J.  Carr . . . . . . . . . . . . . . . . .  751 ,0[)4 
Lpaf turner, E. �'aylor .. ................... 751,21U 
Leather stitching machine roller guide, �T. 

Hug'hes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  751,�98 
Lonses or mirrors, distorting plane images 

by means of, �" ScheimpHug . . . . . . . . . . .  701 ,:347 
IJifting jack, L.  O.  Lander . . . . . . . . . . . . . . . . .  751,�lH) 
Lifting jack, Perkins & Patterson . . . . . . . . . .  751,:J;.)u 
Liquid fuel burner, D. H. Mosteller ......... 751,09:! 
Liquids by continuous decantation, appa-

ratus for removing. suspended matter 
from, �'. R. Wullaston ....... . ......... 751,038" 

Loader and trimmer, combined, Lamb & 
Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 750,8115 

Locomotive engine or motor vehicle safety 
applianc(-', W. N. Whitely . . . . . . . . . . . . .  751,234 

Logging device, G. Moore . . . . . . . . . . . . . . . . . .  751,322 
Loom for weaving bordered fabrics, CUll-

lilIe & Law . . . . . . . . . . . . . . . . . . . . . . . . . . .  751,384 
Loom shuttle, self thrL'ading, W. C. �'rom-

bly . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lubncator, .J. N. Leach . . . . . . . . . . . . . . . . . . .  . 
M::lil box, II. G. LeffingwelL . . . . . . . . . . . . .  . 
Malt making machine, H. J. S llizen . . . . . . .  . 
Mangle, J. Zaliku\vski . . . . . . . . . . . . . . . . . . . . .  . 
Map. A. Van del' Urinten . . . . . . . . . . . . . . . . .  . 
Massaging impll-'ml'nt, J. B. Wantz . . . . . . . .  . 
M8 tch safe, M. R. Land . . . . . . . . . . . . . . . . . .  . 
Mattress, win', F. Caspary . . . . . . . . . . . . . . .  . 
Measure, tailor's, R. G. Horne . . . . . . . . . . . .  . 
Measuring heights uf individuals, device for, 

751,123 
751,1�6 
751,310 
751,02G 
750,93() 
751,226 
751,001 
751, :lfl8 
751,147 
750,975 

J. Mui !land . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750,870 
�leasl1ring instruull'nt, electrical, L. �" Roh-

inson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  751,015 
Mpasnring watts in alternating current cit'-

cuits, C. A. Brown . . . . . . . . . . . . . . . . . . . .  750,939 
Mechanic:lI mOVl'l1lent, J. �'agliaferri . . . . . . .  751,218 
Mechanical movement, C. Dietz . . . . . . . . . . . . . 751,268 
Mechanical movement, Lindsay & Meinert . . 751,317 
Messages, apparatus for electrically trans-

mitting :lnd receiving, A. �" M. John-
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Metal wheels, making, F. E. Canda . . . . . .  . 
Mirror, F. Jaeger . . . . . . . . . . . . . . . . . . 751 ,290, 
Miter box, M. L. Busbee . . . . . . . . . . . . . . . . .  . 
MolC1ing or briqueting, apparatus for pre-

751,294 
751,429 
751,291 
751,255 

��ri&g rf.uIA�r�\���e�.�t
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e
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r

.
i��� . :��' . .  �' . .  �: 751,133 

Molding or briqueting, prpparing pulverulent 
materials for, E.  B. A. & R. A. Zwoyer 750,131 

Mort:;tr �old.ing and discharging device, ].1'. 
C. I, errlS ..... .......... . ............. 750,837 

Motors, feed controlling mechanism for hy-
drocarbon, Tuck & Wassmann . . . . . . . . .  . 

Mowf'l', 18 wn, O. R. Chaplin . . . . . . . . . . . . . .  . 
Mowing machine, E.  Chainey . . . . . . . . . . . . .  . 
Mowing machine, S. K. Dennis . . . . . . . . . . . .  . 
Mowing machine, �" S. Brown . . . . . . . . . . . . . . 
Mowing machine, A. M. �'-hreewits . . . . .  , . .  . 
Musical apparatus, pneumatically operated, 

750,912 
751,378 
750,808 
750,827 
750,942 
751,22:1 

E. S. Vutey . . . . . . . . . . . . . . . . . . . . . . . . . . .  751,229 
Musical cane or sounding device, I. Eisen-

stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Npcktie, C. Nollenberger . . . . . . . . . . .  751,�):H, 
Necktie band fastener, A. E.  G 1\f. Laeoin . 
Nipple shield, I,' . r. Prindle . . . . . . . . . . . . . .  . 
Nitrated carbohydratf', A. Hough . . . . . . . . .  . 
Nut lock, H. J. Berkley . . . . . . . . . . . . . . . . . .  . 
Nut shelling machine, C.  Carr . . . . . . . . . . . .  . 
Oar lock, A. D. Collins . . . . . . . . . . . . . . . . . . .  . 
Oil burner, Hess & Williams . . . . . . . . . . . . . .  . 
Oil condensing and bleaching apparatus, S .  

751,153 
751 332 
751;3 0 5  
751,415 
751 , 076 
750,796 
751,377 
750,812 
751,3115 

IJe\viak ............................... 751,187 
Oil switch, W. II. Cole ......... .... . . . . . . . 750,811 
Oiler, traveling, J. M. Gard ................ 75U,9(.)0 
Oiling device, loom, F. Farmer ............ 751, Ob:{ 
Oiling device, loom, J. S. Giles . . . .  751,067, 751,068 
Ore sampling machine, W. L. Raht ........ 751,�40 
Ore separator, electromagnetic, Oviatt & 

Dean ................................. 751,100 
Ores, treating refractory, E. H. Miller ..... 751,401 
Oven, reel, W .  W. Higgins . . . . . . . . . . . . . . . . 751,169 
Pad. See Apparel pad. 
Paper making machines, suction box cover 

for, �'. D.  McAnulty, et al. ........... 751,095 
Paper making or like machinery, rull for, 

R. Parker ............................. 750,887 
Paper or other fibrous material vessels, ma­

chine for manufacturing, W .  M. Kin-

____ 22W2tZ22 _ _  

lAere /5 1\0 
Pro/t/h/t/ve Grade 

for tlte CADILLAC 

The Cadillac Automobile will go up any grade of any well-traveled 
road: without balk-most-time without change of gear. The 
Cadillac does more than overcome grades-it is a machine for all 
roads and all seasons. Mr. I. L. Atwood, an auto novice. drove a 
Cadillac containing three passengers from New York 
to Waterbury, Conn., 93 miles, at an average 
speed of .3 miles an hour without 
a stop. This is a 
typical 

performance­
no accident, no repairs 

-but perfect satisfaction. No gas· 
kets to burn or blow out � new sparking de­

vice endorsed by all gas-engine experts ; same copper 
water jacket as used in latest French machines ; speed range 

4 to 30 miles an hour ; only two places to oil-against 10 or more in 
others ', i nterchangeable bronze bearings ; mechanically operated valves. 

Model A, 1904, wi th the Detachable Tonneau seating fourfacing forward, $8503 With .. 
out tonneau, the smartest of Runabouts, $750. Our free illustrated booklet N gives 

address of agency nearest you where the Cadillac may be seen and tried. 

CADll.LAC AUTOMOBILE CO •• Detroit. Mich. 
Member Association of Licensed Automobile Manufacturers. 
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S T E V E N S  
means if you pOint the weapon right, you can 
not help hitting the mark ! That is wby 8portsa 
men and Marksmen in every section of "t-he 
globe shoot 

pap�l:r
�uip: . 

������ti'�g . �� �� . 'pe'u't' . il�t'�" . A'. 751,300 I Beddies . ...... ...................... .. 751,139 
Papra 

S��;i�g 
S�e

i��c
.
e . .  ��� . ��I

.
d

.
i�l� . .  ��.

C
.�i�l.

e
.
s

: 751,185 I of Industry 

Stevens Arms 
::�: Rifles, Pistols, Shotgu ns 

Sold h yaH dealers. Bend for illustrated catalog. 

Se.nd for Our N e'W Ri.tte Puzzle. It is clever I and original, and will be matled upon receipt 
of two 2-cent stamps. 

__ _ 
J. !o!TEVENS AR1US & TOOL CO. 

925 Main Street 
Chicopee Falls, Mas!!. 

,Pasting mechanism, �'yberg & Prescot t .  .... 751,224 
Pen, fountain, W. H. Camfield ............. 751,256 
,Piano tremolo action, mechanical, A. Capra 750,946 
Pipe forcing jack, G. F. Freed ............. 750,959 
Pipe joint, D. P.  Fahrney, et a l .  .......... 751 ,27a 
Pipe wrench, E.  J. Bates . . . . .............. 750,795 
Pistol, magazine cap, G. J. Altermatt. .... 751,039 
PiRton, 1(. Mathews . . . . ...... . ........ . .... 750,875 
Piston, J.  Boop ........................... 751,252 
Planing machine, W. O. Vivarttas ......... 750, 917 
Planter and fertilizer distributer, combined, 

A. H .  Wells . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Planter marker lifter, corn, O. W. Jones . . .  . 
Plaster or the llke, retaining material for, 

Murphy & Camp . . . . . . . . . . . . . . . . . . . . .  . 
Illo\v, G. A. IJanc . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Plow heel sweep, E.  L. Ansley . . . . . . . . . . .  . 
Post hole digger, H. G. Pine . . . . . . . . . . . . . .  . 
Powd f' r  can, l·j'. A. Fisher . . . . . . . . . . . . . . . . .  . 
Powdpl' charge, C. Davis . . . . . . . . . . . . . . . . . .  . 
Powder grain, C. Davis .................... 751,386 

TH'" OB"I!"R LATHES POWE'l' transmission mechanism, E. A .  Nel-
..E& .... I Pres�I�� b;l� ' 'a'ct��'ti�lg' '���h'u'�i��: . C������� 750,995 

For Turning Axe, Adze, Pick, & Dobynl' • . . . . . . . . . . • . . . . . . . . . . . . . . . .  751,2U3 
Sledge, IIatchet, Hammer. Auger, Printing beam registering device, C. A . 
. File, Knife -aItd Chisel Hanlilrs,  Heyer ............. . .... .............. 7fll,286' 
Whi ffletrees Yokes Spokes Porch Printing machine, stenCil, E. A. Cox ....... 750,81G 
Spindles, Stair B�lusters

' Tat,le Printing or other machine feed'ug, C. G. 
and Chair Legs and other irregular . 1�al'1'1s . . . . . . . . . .  ' . . . . . . . • . . . .  : . . . . . . . .  . 

k ' Pnntll1g' 11latN;, machme for makmg, J. S .  wor . I ])IlI1C:lll . • • . . . . • . . . . • • • • . • • • • • • • • • • . .  
W" Send for Oircular A. I Printing prl'ss, R.  Stern . . . . . . . . . . . . . . . . . .  . 

The Ober Mfg. Co., 1 0 Bel l St .. Chagrin Falls, 0., U.S.A. �:�:�g�� �����. ��l\�r;,om,
a8�t'E ' :':st�:��: : :  

ELECTRIC LAUNCH MOTOR. - THE i:���7.' b��W��. ���n��t���: . c.' 
. R�il; : : : : : : : : : 

750,,,31 
750,907 
151,331 
751.337 
750,920 
751,014 
750,846 
751,196 
751,049 
751,079 
750,�62 

design in this paper is for a motor of unusual f'impliciLY 
of construction, wbich can easily be built by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and 4 feet 6 inches beam, drawmg 18 incbes, and 
is capable of propelling s uch craft- at a speed of 7 Illiles 
per hour. lliustrated w ith 21 cuts. See �CI ENTIFIC 
AMEH.ICAN SUPPLEMENT, No. 1202. Price 10 nents by 
mail, from this office. and from un newsdealers. 

GAS ENGINE 
16NITERS 

Pump, centrifugal, T. R. Goth . . . . . . . . . . . . .  . 
Pump, rotar;\r, J. Nielsen . . . . . . . . . . . . . . . . . .  . 
Pumping apparatlls, well, B. L. Brinton . . .  . 
Punch, belt, A. A. Kraeuter . . . . . . . . . . . . . . .  . 
Puzzle' , H. Keelf'r . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rack. See Display rack. 
Rail bond swaging device, J. Baschen . . . . . .  751,245 
Rail bonds, manufacture of, G. A. Mead .... 751,320 
Railway crossing, F. W. Umbreit. . . . • . . . . . .  750,91J 
Railway rail, Schwartz & Neligh . . . . . . . . . .  751, 1 1 0  
Railway rail, T. Boylan . . . . . . . . . . . . . . . . . . . .  751,3'1.! 
Railway rail joint, "'''. R. Kanarr .......... 750,859 
Railway signal system, electric, Breese & 

Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Railway signaling device, J.  R. Marches-

LATEST TYPE. 
seault ....................... . . ....... 750,991 BEST MAnl= Railway, surface contact electric, J. H. 

For Marine, Automobile o r  Stationary 
Engines. Fully Guaranteed. 

Write for Circular. 
'l'he Carlisle .. to Finch (;0 • •  

�33 E. Clifton Ave.. Cincinnati. Ohio 

MARINE ENGINES 
1, 2, 3 and 4 

Cylinder 

Launches 
17 to 50 feet 

Send for 
new catalol'l 

1}2 to 40 H. P. 

GRAND RAPIDS GAS ENGINE & YACHT CO. Grand Rapid .. Mich. 

Guest . . ........................ . ...... 750,9613 
Rnilway switch, W. L. Williams . . . . . . . . . . .  750,925 
Rn ilway switch, W. H .  Braim .... . . . . . . . ... 751,254 
R3 ilway switch, �'. Eckard . . ............. . .  7[)1,3&7 
Railway switch mpchanism, H .  B. Nichols. 750,996 
Railwny tie plate, E. 11'1. Pierce ............. 751,201 
Railway wagon or truck, J. Shaw . . . . . . . . •  751,113 
Railways, automatic signaling system for 

C'lpctric, H .  B. SnelL ............. ..... 751,021 
Railways, m('ans for anchoring the combined 

third rail and traction rail of electric, 
J. H. Morgan .......................... 750,880 

Railways, third rail for electric, L. G. 
Johnstone . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . 

Razor stropper, V. D. Swihart. . . . . . . • . . . . • •  
Rf'fif'ctor, light, H .  M. Daggett, Jr . . . . . . . .  . 
Rifle sight, J. T. Peddie . . . . . . . . . . . . . . . . . .  . 
Riveting tool, J. W. Nelson . . . . . . . • . .  , . . . . . 
Road bed cll'aner, pneumatic, E.  S. Hart . .  . 
Roasting furnace, A. B. Me1er • • • • • •  � • •  � • • •  

751,175 
751,422 
750,820 
751,200 
751,195 
750.852 
760,811 

© 1904 SCIENTIFIC AMERICAN, INC. 

F ive years ago we foresaw an enormous 
demand for a reliable motor car to sell at a 

price within the reach of the average income. 
We bnilt the 

OldstTIobile 
Price $650 

and it  is  now the Standard Runabout of t1](· 
world. To-day there �re over 20,000 01dsmobi1es in 

actual service. 
For full information regarding Otlr 

complete line, including the Oldsmo­
bile Touring Runabout. $750, and 
Oldsmobile Li�ht Delivery Wagon, $850, see our nearestsellingagent, or 
write direct.. A captivating story. 
" GOLDEN GATE TO HELL GATE," 
sent free on request to Dept. 2I. 

Olds Motor Works, Detroit, U. S. A. 
Member of t,he Association of LicenEed 

A'Ittomobile Man1.lfncturers. 



Scientific American 

Is 20 Years' Experience 
Worth Anything ? 

It js a significant fact that the accumulated ex-
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world over-enters into the construction of 
The M O R G A N  & W R I G H T  CLINCHER 
The tire itself i s  r,he best criterion of our ability 
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Investigate It. Speclt"y It. In""il!lt Upon It. 
Our booklet "A Tire Triumph " treats of the merits of the tire 

in detail. Send postal request to 
MORGAN ®. WRIG HT 
22 May Street Chicago 

New York Dayton. O. SI. louis San Francisco 

Mitchell  
Light 

Car 

Two-cyJinder en!?ine, air-cooled, mounted i n  front, 
sliding-gear transmist'ion, three forward speeds and 
reverse aU on one lever with direct drive on nigh speed, 
automatic lubrication, seven actual horse power, quiet in operation. Write tor catalog. 

$ '700. 
MITCHELL MOT O R  C A R  CO • •  

Turner A ve., Racine, W i s  , 
!\Iakers f)f Motor Cars and Motorcycles. 

NOISELESS 

Bevel Pinions 
We can furnish our New Process 

Noiseless Pinions in bevels as well 
as spurs of any size wanted and 
��w���

n
��\�e 1�l ca��?o��:� 

horse 

THE NE W PROCESS RAWHIDE CO. 
Syracuse, N. Y. 

"A Message to Garcia" 
1S not " in i t  I J  as a business stimulator with our fa­
mous little decorated tin reminders. called ut.i'l�t,WI 

We sell them at cost (IO cents) and pay Ii .• 1iI •• II.I.� •• II. 
postage because our advertisement is on the back. 

AMERICAN STOPPER CO. 
136 Water Street. Brooklyn, N. Y. 

Largest Makers of Tin Boxes Outside the Trust. 

"Economy in the Boiler Room" 
is a little booklet tbat telis how to save hundreds of 
dollars every year. It also tells of the Dean Boiler 
Tnbe Cleaner, 

the only device made which will remove all scale from 
your boiler tu bes. 

WM. B. PIERCE CO. 
319 Washington Street, Bu1falo. N. Y. 

Rolls, etc., adjustiug mechauism for, P. 
I(necht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Rotary motor, H. Van Beresteyn . . . . . . . . . .  . 
Running g('ar, H. S. Hodi!. . . . . . . . . . . . . . . . .  . 
Running gear, D. B. Van Dorn . . . . . . . . . . . . .  . 
Sad iron, W. I-Q. Hoyt . . . . . . . . . . . . . . . . . . . . .  . 
Sad iroll, sPIf heating, H. A. I'�eltus . . . . . . . .  . 
Saddle, pack, .T. T. Morgan . . . . . . . . . . . . . . .  . 
Safes, door for screw door, W. E. Arnold . .  . 
Safety lock for sacks, bags, etc., J. O. N. 

Lindholm . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sand press, H. G. Voight . . . . . . . . . . . . . . . . . .  . 
S a s h  cord hold('l', W. Munro . . . . . . . . . . . . . . .  . 
Sash pull, window, H. E. Essig . . . . . . . . . . .  . 
Sash, wiudow, I-Q. Ohnstrand . . . . . . . . . . . . . . .  . 
Saw jointpr and raker gage combined, C. F. 

Frazei' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sawmill Sf't works iudicator, G. D. Palmer. 
Sawmill skidway, C. L. Trombley . . . . . . . . . .  . 
Sawing machiIw, .T. rI'. Davis . . . . . . . . . . . . . . .  . 
Scale, fluid Jwpssure vreighing, H. !i". Jones 

150,8G4 750,014 750,854 750,915 751,288 751,156 751,324 750,792 
751 313 750 ;918 751,096 750,956 750,999 
751,390 151,405 750,9]] 751,060 

75] ,295 to 750,297 
Scale, wpjghing, F. A. Selley . . . . . . . . . . . . . .  751,018 
Se-raper, land, C. K Repd . . . . . . . . . . . . . . . . . .  751,1()G 
Screen, U. S. Brig·gs . . . . . . . . . . . . . . . . . . . . . . . . 751,375 
Screens, tty outlet for, A. B. Bate.mau . . . . .  751,043 
Screw driver, J. P. A. Hanlon . . . . . . . . . . . . .  750,849 
Screw key, ratchet, C. Conta!. . . . . . . . . . . . . . 751,055 

Screw, steel, M. Carstens . . . . . . . . . . . . . . . . . . .  751,258 
Search light projectors, signal device for, R. 

H .  Read . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 751,013 751,057 751,069 Sewing mae-hine, Cooper & Schutz . . . 751,056, 
Sewing machine guide, G. Gioiosa . . . . . . . . .  . 
Sewing machine thread measuring mechan� 

ism, Corcoran & Dobyne . . . . . . . . . . . . . . . .  751,264 
Shade or curtain holder, Rust & Faulkner . . . 750,898 
Sharpener and can opener, -combined knife, 

A. M. Parker . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
S harpener, edge tool, W. Jacques . . . . . . . . . .  . 
Ship, propeller, C. J. H. I,'lindt . . . . . . . . . . . .  . 
Shoe fastening device, B. W. Hopper . . . . . .  . 
Shoe fastening means, Terry & Crothers . .  . 
Shoe polishing chair, J. C. Simering . . . . . . .  . 
Shoe shank stiffener, A. P. Grinnell . . . . . . .  . 
Shoe shining frame, H. J. Wichmau . . . . . . .  . 
Shoe uppers, etc., folding machiue for, C. S. 

Marshall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sidewalk or other light, I,'. H. Works . . . . .  . 
Sifter for furnaces, etc., ash, G. W. Osgood 
Sign, window shade, R. G. Lake . . . . . . . . . . .  . 
Signaling apparatus, E. L. GraueL . . . . . . . .  . 
Signaling system, selective, G. Babcock . . .  . 
Skirt hanger, J. M. Triner . . . . . . . . . . . . . . . .  . 
Slate, artificial, J. T. South . . . . . . . . . . . . . .  . 
Smoke consumer, H. Raping . . . . . . . . . . . . . . .  . 
Smoke consumer, J. A. Crawford . . . . . . . . . . .  . 
Smoke, emptying rooms of, G. J" . Mahoney . .  
Snap hook, O. S .  Marold . . . . . . . . . . . . . . . . . . .  . 
Snow plow, S. D. Lamos . . . . . . . . . . .  7u1,182, 
Soap receptacle, M. E. I-Qd d y  . . . . . . . . . . . . . .  . 
Soap tray, G. C. Coon . . . . . . . . . . . . . . . . . . . . .  . 
Sole or heel protector, J. D. Kaestner . . . . .  . 
Speed mechanism, variable, I,'. V. Mathews. 
Speed regulator, E. Maurer . . . . . . . . . . . . . . . .  . 

�g�i���n, Se�Ck��g:y �oot· s�r����er . . . . . . . . .  . 
Stacker, hay, R. S.  Morse . . . . . . . . . . . . . . . .  . 
Stairway, E. Ohnstrand . . . . . . . . . . . . .  750,998, 
Stapljng machine, G. A. Ede . . . . . . . . . . . . . . .  . 
Sh'am generator, E. C. Villiers . . . . . . . . . . . .  . 
Steam generator, H. E. Penney . . . . . . . . . . .  . 
Steam motor� S. L. McAdams . . . . . . . . . . . . . .  . 
Steam trap, Ii'. 1,'. Brush . . . . . . . . . . . . . . . . . .  . 
Steam trap. J. H. Blessing . . . . . . . . . . . . . . . .  . 
Still, ammonia, R. J.  Cracknell . . . . . . . . . . .  . 
Stirrup, safety, H. H. Heermann . .  , . . . . . . .  . 
Stone, etc., apparatus for use in the manu-

751,001 751,077 75],158 
+gU�� [ 751,114  750,965 751,0;)0 
750.872 '1�::'O,G29 751,197 751,307 751,071 750,793 751,030 750 905 7;)0; 860 

I 751 OG9 750;869 751,090 75],183 750,833 i 750.815 1 750,979 750,H74 I 751,;319 751,266 ' 
750,882 751,098 ! 751.152 i 750,916 751,0()2 751.326 ' 751,144 I 751,2iJO 751,058 I 751,394 

facture of artificial, W. A. Darrow et al 750,949 f Rtone breaking or splitting machinp, 1,\ J. 
I H. Weiller . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Stool, milking, H. A. Sprague . . . . . . . . . . . . .  . 
Stove ash chute, Moorf' & Cope . . . . . . . . . . . .  . 
S tovf>pipe, S. T. Brannock . . . . . . . . . . . . . . . . .  . 
Support or shelf, vertjcally swinging, J. S .  

75] ,034 751 3"7 750',879 751,143 
Detrit:'k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750,820 

Surgical chair, A., P. Gould . . . . . . . . . . . . . . . . .  751,167 
Suspenders, H .  G. Macwilliam . . . . . . 750,989, 750.990 
Suspenders and stocking supporter, combi-

nation, J. E. & 1. O. Josrphi. . . . . . . . . .  750,978 
Suspenders, drawers supporting attachment 

for, F.  Ferguson . . . . . . . . . . . . . . . . . . . . . . .  751,064 
Switch for Sf'rics arc circuits, C. D. Haskins 750,971 
Switch stand, R. L. Brown . . . . . . . . . . .  , . . . .  750,800 
Switching apparatus, J. S. Goldberg . . . . . . .  750,846 i 
Syringe, vaginal, O. P. Moon . . . . . . . . . . . . . . 750,878 
Table, J. Herzog . . . . . . . . . . . . . . . . . . . . . . . . . . .  7!)1,285. 
Talking machine self adjusting arm, J. Jet-

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  750,977 
T().gumentary tissues, device for treatinz, A. 

S. McCutchan . . . . . . . . . . . . . . . . . . . . . . . . . . 751,]94 
Telegraph apparatus, J. E. Carney . . . . . . . . .  750,807 
T().legraph instruments or the like, apparatus 

for p erforating tape for automatic, J. 
'j'ele;���b ' ����i���,' p'r'i�ti�g; . i' 'il: . Whit�: : �gU�� 
Telrgraph transmittprs, p erforator for auto-

matic, .J. Gf'll . . . . . . . . . . . . . . . . . . . . . . . . . 751,162 
Tblegraph transmittprs, perforator for use 

with automatic, J.  Gell . . . . . . . . . . . . . . . .  751,161 
Telegraphic pprforators and transmitters, 

feed wheel for automatjc, J. Gell . . . . . . 751,163 
Tplpphone apparatus, coin controlled, S. J. 

Larnpd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Telephone receiver, Sands & Cadden . . . . . .  . 
'Telephone switchboard plug ejpcting jack, 

R. G. I)unfef' . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tf'lephone transmitter, E. B. I,'ahnpstock . . .  . 
Telpphonic call instrumf'nt, J. D. Peachey . .  
Tf'lItale register, Pratt & Jj'iego . . . . . . . . . . .  . 
Tf'nnis pole brace or support, T. A. Buys . .  . 
Tent, R S. Gutsbal l .  . . . . . . . . . . . . . . . . . . .  . . 
Thf'rmostat, J. L. Ward . . . . . . . . . . . . . . . . . . .  . 
Thresher too thing, W. N. Rumely . . . . . . . . .  . 
Thrpsher, travellng, T. O. Helgerson . . . . . .  . 
Thrf'shing machine, B. R. Hoj sington . . . . . .  . 
'.fhrpshing machine, H. Hanson . . . . . . . . . . . .  . 
Threshing machine band cutter and fpeder, 

C.  Christiansen . . . . . . . . . . . . . . . . . . . . . . .  . 
'rhreshing machine concave, Shelton & Kirk. 
Threshjng machjne sieve, B. Whelan . . . . . . .  . 
Tie plate, B. Wolhaupter . . . . . . . . . . . . . . . . .  . 
fJ'ile, S. B. Flint . . . . . . . . . . . . .  ;' . . . . . . . . . . . . . 
Tilt" building, J. Schall . . . . . . . . . . . . . . . . . . . . 
Tiling, floor, W. J. Ellis . . . . . . . . . . . . . . . . .  . 
Til'P, H. G. Jj..,islre . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tire valve, pneumatic, J. E. Keller, Jr . . . . .  . 
Tirps to vehicle wheels, device for attach-

ing rubber, L. Kilgallon . . . . . . . . . . . . . . . . 
Tobacco pipe, W. E. Dooley . . . . . . . . . . . . . . .  . 
Tongue, vehiclp, H. P. Baltzer . . . . . . . . . . . .  . 
Tool dressr-r, J. S. Brown . . . . . . . . . . . . . . . . . .  . 
Tool, motor operatpd hand, A. W. Clarke . .  . 
Tool supporting apparatus, impact, E. Gun-

nell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Towel holder, W. B. Parshall. . . . . . . . .  . . . . 
Towel machine, coin opera ted, C. O. McCas-

land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Toy, detonating, C. Backes . . . . . . . . . . . . . .  . 
Traction engine. F. L. Waterous . . . . . . . . . .  . 
Trenching machjne, H. J.  Bentson . . • . . . . . .  
Trimmers. See Wick trimmer. 
Trolley, J. T\.r-lly . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Trolley harp or fork, Crockett & Johnson . .  . 
Troll('-y line reel, automatic, C. F. Davy . .  . 
Trousers stretching and pressing device, F. 

751,2�0 750,902. 751,005 751,129 751,275 751,346 750,954 750,83� 750,982 

j Str-vens . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  . Trowel handle, W. SmIth . . . . . . . . . . . . . . . . . . . 

Trade Marks. 
Designs, 

Copyrights. Etc. 
Anyone sending a sketch and de:-zcriotion may 

quickly ascertain our opinion free whether an 
invention is probably patentable. Communica-
���iSi��!�tl6IdO�!������� f�:�g�t?;)���t��

e
t��

s 
Patellts ta,Ken through MUNN & Co. receive 

Special Notice, without charge, in the 

Scientif ic American 
A handsomely illustrated weekly. Largest eir­
crllation of any scientific journal. 'rerms. $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN & CO.3S 1 Broadway. New York 
Brll�Ql\ QmlXl � i' st. W WlhiD&tQll, D. O. 

Truck, hand, T. Burrows . . . . . . . . . . . . . . . . .  . 
TI'uC'k, motor, W. L. Austjn . . . . . . . . . . . . . . .  . 
']�ube making machiJlf'ry, V. Royle . . . . . . . .  . 
Tug and trace couneC'tor, harne, C. R. Rap� 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tug, thill, S. H. Frost . . . . . . . . . . . . . . . . . . .  . 
l'uunpl bar, G. W. Jackson . . . . . . . . . . . . . . . .  . 
Tunnel construction, J. L. Holmr-s . . . . . . . . .  . 
Turbinp, (·ompound steam, T. G. E. Ljnd-

mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tu rbinE', steam, H. C. Schwarze . . . . . . . . . . . 751,2;)1) 
Turbine whpel, T. G. E. Lindmark . . . . . . . . . 751.H1fi 
rI'wine holder, R. A. Stppb . . . . . . . . . . . . . . . . .  751,214 
Type setting and castjng mflchjn().s, perforat� 

or mf'chanism for prr-paring the compos-
ing strip of, Stntchbul'Y & Gorick . . . . .  . 

Typpwritpr alignment and adjustment, J. 
Alexander . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Umbrella, J . . L Whittlpsey . . . . . . . . . . . . . . . .  . 
Upsetting machjne, R. G. Beker . . . . . . . . . . .  . 
Valve, .1. W. Nethery . . . . . . . . . . . . . . . . . . . . .  . 
Valve, N. Obolpnsku . . . . . . . . . . . . . . . . . . . . .  . 
Valvp, G. R. Wilehart. . . . . . . . . . . . . . . . . . . . .  . 
Valve gear, engine, P. F. C. Willcox . . . . . . .  . 
Valve gear, explosive engine, J. M. Johan-

BOtt. � � • • •• • •• • •••• • •  , • •  il � t ." t • , .. t , � , • • •  751,293 

THA T the clean, noiseless, odorless, easy riding, ever ready Pope­
Waverley can be m aintained and operated at less cost, mil e for 
mile, than any other automobile of like capacity, no one who reads 

our new catalogue, just off the press, can possibly doubt. 
The Pope·Waverley works perfectly in any kind of weather-spring, 

summer, autumn, or winter. The Pope-Waverley motor is absolutely 
motor perfection. It is of the multipolar type, which, having a very 
high overload capacity, enables it to take grades that the ordinary run­
about dare not venture. This motor is made by us exclusively, and 
especially for Pope-Waverley Electrics. Motors intended for general 
purposes, while often used in a utomob1le construction, are not efficient 
for self-propelled carriages. 

Before yon bny an antomobile of any kind get into correspondence 
with us. W-e believe we can demonstrate to your entire satisfac­
tion that yon shonld prefer an Electric. of which the Pope- Waverley 
is the world's highest type. 

Pope Motor Car Co., 

5 2 0 0. A M O N T H  
One reliable man or woman in each county 
as manager, to exhibit. take orders and ap� 

¥g�n�o
a
o\��� ��r

d
H�:�t��'s W����f�oy�� 

vention. Automatically gen� 
erates fuel gas from kerosene 
oil. Miniature Gas Works. Ab­
solutely safe. Enormous de� 
ma�d. Thousands sold weekly. 
Cheapest, cleanest, safest fuel. 
Customers d elighted. C ata_ 
logue FREE . Write today. 

6 World Bide., ()Jneinnati, O. 

Fastest, simplest, handiest, mO!tt pr&cticaland durable, low· 
priced calculating machine. Add�, Subtracts, Multipltes, LH. 
vides. Cannot make mistakes. Computes nine colUmns siln· 
ultaneously. Saves time. labor,brain,and wiJl lastalifetime· 

"One should be in every bUldnefis oftlce."-Joe Lee Jameson, 
State Revenue Agent, AU8tjn� Tezas. 

"it is worth Its weilfht in gold."-Chas. W. Thompson. Spec" 
, Aat. U. 8. Dept. of Lab(lr, BOHto� Mass. 

Price to.OO, prepaid In U.S. Booklet free. 
Co E. LOCKE M'F'(j CO., 25 

Waverley 
Dept., I ndiana polis, 

I 
I nd. 

1l1anntaclory Established 1 7 6 1 .  

LEAl) PENCILS, CoLORED PENCILS. SLATE 
PENCILtl, WRITING SLATES, INKS, Sl'ATIONERS 
RUBBER GOODS. RULERS. A RTIS TS' COJ�ORS. 

78 R eade Street, New York, N. Y. 
GRAND PRIZE, Highest Award, PARIS, 1 900. 

What Is Daus' Tip-Top ? 
Datts' " Tip·Top" is 

dev ice for a��tk�� 
. 'we ",111 

{:ap 1'111:;>. ""'U_'�"�I'U",", Oil ten ({O} 
>!iZ.oO ",." $5 

di8Count of' Net 
, per ('en4 or 

1'be Felix r'. DallS Duplicator Co., Daus Bldg., 111 John St, �ew lork 

The Embodiment of Grace and Elegance. 
From the perfected design down to the most minute detail of construction, luxury in tbe appointments bas been combined witb bigb speed and absolute safety in building 

Peerless �i:i�c: Touring Cars. 
$3.700 to $6,000 

The durabilit� and dependabi�'y of eacb Peerless Car is  guaranteed by the expert know_ 
ledge, mechanICal ,kin and Quality of materlal\:hat enter into it. Agenciesin principal cities. 

���n��::�:� :�;!�:r!e;::�
B
g ��!Bl ::;� h:�t��;!�

at
;�;

i
illu!�:!�J�:���;�!�Oo�; :Z�·;;� 

The Peerless Motor Car Company, Cleveland, Ohio, U. S. A. 
Member Association J.icenBeii Automobile ManufacturerB. 
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Jump 
the 

Counter 
Don:t spen� �nyour lire in a poorly paid clerkship. 

We
.
t�alU ambItIous men or women, in spare time, for p�!ntlODs that pay well. Start to-day to rise. I.C.S. 

Textbooks make it easy for those already at work to 
LEARN BY MAIL 

Meehanleal, Eleetrleal and Civil Engineering: Me­
ebantcml Drawing; Architecture ; Chemistry; Oroa .. 
!llenia.l Design; Book-keeping; Stenography; Teach­
Ing; En�lIsh Branches; German; Spanish; French. 
'10 Courses. C!rcular free. When writing state sub.­j ect that interests you. IDterolltlomd Correspondence 
Schools, Bo:s: 942, Scranton, Pa. 

Send for booklet, which explains why 

The S m ith P remier Typewriter Co. 
Executive Office 
287 Broadway, New York 

Factory 
Syracuse, N. Y. 

Branches in a l l  large cities 
--------

Valuable S(ientifi( Papers 
ON TIMELY TOPICS 

Price 1 0  cents each, by mail 

RADIUM A N D  T H E  RADIO.ACTIVE 
SUBSTANCES. No better or clearer 
scientific account has been published than 
that contained in SCIENTIFIC AMERICAN 

SU PPLEMENT 1429. The paper presents all 
that is at present known about radium and 
the radio�active substances. 

ELECTRONS AND THE ELECTRO. 
NIC THEORY are discussed hy SIR 
OI,IVER I,ODGE in SCIENTIFIC A M E R I C A N  

S U P P L E M P: N T S  1428. 1429. 1430. 1431. 
1432. 1433. 1434. 

THE PANAMA CANAL is described from 
the engineering �tandpoint in SCIENTIFIC 

AMERICAN SUPPLEMENT 1359. 

WIRELESS TELEGRAPHY. Its Progress 
and Present Condition are well discussed in 
S c r ENTIFIC A M E R I C A N  SUPPLEM ENTS 1425, 
142&. 1427. 138&. 1388. 1 3 89. 1383. 
1331. 1327. 1328. 1329. 1431. 

HOW TO CONSTRUCT AN EFFI. 
CIENT WIRELESS TELEG RAPH 
APPARATUS A T  SMALL COST is 
told in S ': I E N T I F I C  A M E R I C A N  SUPPLEMENT 

13&3. 

S U B M A RINE NAVIGATION. An ex­
h austive review of the subject is published 
i n  SCIENTIFIC AMERICAN S U P P C.EMENTS 

1414. 141 5 .  1222. 1223. 

SELENIUM AND ITS REMARKABLE 
P ROPERTIES are fully described in 
SCIENTIFIC. A:\1ERICAN SUPPLEMBNT 1430. 
The paper is illustrated by numerous en­
gravings. 

THE INTERNAL WORK OF THE 
WIND. By S P. I,ANGLEY. A painstak. 
ing discussion by the leading authority on 
Aerodyn8mics, of a subject of value to all 
interested in airshi ps, SCIENTIFIC AMERICAN 

SUPPLEMENT; 94& and 947. 

LANGLEY'S AERODROME. Fully de· 
scribed and il lustrated in SCIEN rIFle AMERI­

CAN SUPPLEMENTS 1404 and 140 5 .  

STEAM TURBINES. Their Construction, 
Operation and Commercial Application. 
SCIENTIFIC AMERICAN SUPPLEMENTS 1306, 
1307. 1308. 1422. 1400. 1447. 1370. 
1372. The articles have all been prepared 
by experts in steam engineering. 

PORTLAND CEMENT MAKING is de­
scribed in excellent articles contained in 
SCIENTIFIC A M E RICAN S U P P L EMENTS 1433 
14&5 . 14&&. 

AERIAL NAVIGATION. Theoretical and 
Practical Discussions. Pictures and Descrip­
tions of actually-built dirigible balloons and 
aeroplanes will be found in SCIENTIFIC 

AMER[CAN SUPPLEMENTS 1161. 1149. 1150. 
1151. 1404. 140 5. 1413. 145 5 .  

P rice 10 cents each, by mail 

MUNN ®. COMPANY 

361 Broadway New York 

Scientific American 147 
Valve, globe, F. D. Philip . • . • • • • • • • • • • • • • •  751,005 
Valve, rotary, R. Gillette . . . . . . • • • • • • • • • • • •  751,281 
Valve, steam engine, O.  W. young • • • • • • • • •  751,131 
Vphicle brakl',  J. FerreL . . . . . . . . . . • • • • • • • • •  751,274 
Vehicle motor ,vheel, J.  W - Walters . • • • • • •  7 5 1 , 23 1  
Vphicle runner, J. Faucher . . . . . . . . . . . . • . • . •  750,957 
Vehicle step, C .  E. Riggs . . . . . . . . . . . . . . . . . . 750,89;) 
Vehicle washl'r, overhf'ad, J. P. Baird . . • • •  750,93� 
Vending machine, W. Ii'orsythe ., . . . . . . . . . • • .  751,276 
Ventilator. Sel' Flue vf'ntilator. 
Vessel l'losure, F. C. B. Page . . . . . .  751,335, 751,404 
Voting m:u'hilH', S. Loe . . . . . . . . . . . . . . • . . . • .  750,987 
Wagon body, Bilby & Keffer . . • • . . . . . . . . . . .  751 ,045 
Washboard, W. H. Gladwill . . . . . . . . . . . . . . . . 751,282 

Washing machine, P.  Cunneen . . . . . . . . . . • . .  751 , 1 49 
Watchmaker'S tool, W. D. Smith . . . . . . . . . . . 751,439 
Water clospt, automatic marine, W. H. 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 751,210 
Water closet bowl, A. Ek . . . . . . . . . . . . . . . . . .  7 5 1 , 270 
Watt'r dOSl'tS, etc . ,  vt'utilating dpvice for, 

A. Drouillard . . . . . . . . . . . . . . . . . . . . . . . . . .  750,952 
Watl'l' whppl sptting. A. Giesler . . . . . . . . . . .  750,843 
\Vattmeter, alternating current, C. A. 

Bro\vn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  750,938 
Weighing and packaging machine, W. H. 

lIoble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  750,830 
Weighing machine, G. Kley . . . . . . . . . . . . . . . . 751 ,;)01 
Well clrill, C. C. Fox . . . . . . . . . . . . . . . . . . . . . .  750,840 
Well drill jar, G. B. Patton . . . . . . . . . . . . . . . .  751,199 
Wells, ('levating liquids from, Moran & 

Mosel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  751,323 
Whc·el, W. A. Hoskins . . . . . . . . . . . . . . . . . . . .  751,075 
Whet'l rims, machine for making metallic, 

W. S .  Gorton . . . . . . . . . . . . . . . . . . . . . . . .  751,166 
Wick trimmer, J. F. Pl'l'snell. . . . . . . . . . . . . . .  751,339 
Wind instrument, C.  Wadsworth, Jr . . . . . . . . 750, 919 
Winding machine, yarn, H .  S. Golland . . . . . . 750,964 
VVindO\v, revolving metallic, L. · Christenson . 751,379 
Window sill protecting plate, W. A. Pratz. 751,008 
Wire articlp, Shrum & Hpndricks . . . . . . . . . . .  750,903 

��'�'�lCh�am�'ee 
R'Pi�e S\������h: " " " " " " ' " 751,!152 

Wrench, M. McKinley . . . . . . . . . . . . . . . . . . . . . 750,994 
VV·.'pnch, II. A. Ruggles . . . . . . . . . . . . . . . . . . . .  751,342 
Wrench, W. J. Ratcliff . . . . . . . . . . . . . . . . . . . .  751,416 
YOke, 1-1. L. AlL'xander . . . . . . . . . . . . . . . . . . . .  751, 125 
Yokp attachmf'nt, neck, W. II. Bayle�T . . . . . 751 ,044 
Yoke', ned;;:, I\:, Nilson . . . . . . . . . . . . . . . . . . . . . . 750,997 

DESIGNS. 

Bottl(" A. RlTstanoby . . . . . . . . . . . . . . .  , • • • • • . •  36,764 
Bl'l:C'kl't, II. B. RU,�l4'lps . . . . . . . . . . . . . . . . • . . . .  36,77') 
Buildinl4' bloek, artifit' ial, H. S. Palmel . . . . . .  :W,772 
Burial caslePl, J. )l axwell. . . . . . . . . . . . . . . . . . .  31),769 
Card or simil:ll' article, souvenir, If'. Huld . . . ;W,7()2 1 
('ash rel4'istL'r cabinet or casing, L. Jacohi . .  3H,707 
Cash rel4'ish�r cahinet or casing, E. Ringold . .  :W,7Ui5 
Chair, J. II. Kellogg . . . . . . . . . . . . . . . . . . . . . . . .  36,771 
Dish, covpr, R. L.  Johnson . . . . . . . . . . . . . . . . . . . 36,765 
Rul4', B. H. Bennett . . . . . . . . . . . . . . . . . .  ;)6,773, 30,774 
Rug, ii. Pet�wld . . . . . . . . . . . . . . . . . . . .  36,775 to 30,777 
S poon, souvenir. C.  J. Dale . . . . . . . . . . . . . . . . . . 36,7GJ 
Toy hank, L. W. Knighton . . . . . . . . . . . . . . . . . .  36,763 

IN VES TORS 
desiring t o  realize the Large Interest and Profits 
possible in legitimate Mining, Oil, Timber & Smel· 
ter Investments and Dividend-paying Industrial 
Stocks, listed and unlisted, should send for our 
Booklets, giving full information, mailed free. 

DOUGLAS, LACEY & CO. Bankers '& Brokers, 66 Broadway, New York 

The Only Real Typewriter 
at a Low Price. 

w�khf�, p��;ur�n�y p��ii��
i
d��€���::����h�; 

low-priced typewriter has the standard key­
board. Examine the illustration. 

UN IVER;;AL KEYBOAIU) 
VISIBLE WRITING 

INTERCHANGEABLE TYPE 
ST]{ON G MANH' "U)ER 

BEAUTIFUL WORK C. O. D. for one week's tnal on receipt 
of $4.00 to cover exvressage. 

8end for BOOklet and Installment Plan. 
The Postal Typewriter Co., De"!. r 
Main Office, 45 Cliff 8t., New York 
Branch 115 Dearborn St., Chicago 

Ueltablc Agents Wanted 

A Southern Home 
I n a country free from excessive heat 
and cold. healthful and prosperous. 

LANDS at LOW PRICES 
W o r  printed matter, circulars, etc., 
giving full particulars, write 

M. V. ltICHAR DS, Land and I ndustrial A�ent. 
Sonthern Railway and Mobile & Ohio Railroad, 

Washington. D. C .. 

The Frankl in  Model Shop. 
ExperimentaJ work for inventors: any .. 

����l!�e ���t\:;��g�i.��t�;�t�;�o� 
colleges. Exbibition models. Introduc­
tion samples of patented artic1eR. Spe­
cial tools for making metal novelties. 
Inventions perfected. Dra,wings and de .. 
signs worked out, from inventors' ideas. 
Send for circular 9. 

P ARSEJ,L & WEED, 
129-131 West 31st Street, N e w  Y ork. 

Wanted 
Fifty men t o  act as a�ents. Must understand Cement", 
Concrete and Construction of Buildings. 

Address FLOYD PAl.MER, 
Vice-President! Harmon S. Palmer HoUow­
Concrete Building Block Company. 

1450 Binney �treet, Washington, D. C. 

ELECTRICITY :��o��e ���r�: 'r�e�l�t 
Instrument, Electric Bell, Motor. 5 Books, 1 Dc. eaoh.. 
BUBIER P U B L I S H I N G  CO., Box S. LYNN, MASS. 

Export Trade 
How to Secu re and How to Hold It 

TRADE MARKS. 

1 ----- ----- ---- -.- . Valuable hints o n  how to secure Export 
Trade sent gratis on request. Address 

Bakillg powd('r, International Food Co . • • • • • •  
Boots and shops, h-'ather, Geo. E. Keith Co. 
Bottle corking machil.lps, II. Reisinger . . . . .  . 
Cameras and tripods, photographic, Anthony 

4 1 , 977 
41 ,()67 
41,999 

& Scovill Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 1 , UJ5 
Chepsp, fllncy full cream Canadian, A. Ii'. 

MacLaren Impl'rlal Chel'se Co . . . . . . . . . .  . 
Cigars, T. H. Hart & Co . . . . . . . . . . . . . . . . . .  . 
Cigars, R. B. Hl'rmanos . . . . . . . . . . . . . . . . . . . .  . 
Cleaning compounds for cleaning and scour-

4 1 , H76 
41 , 9lm 
41, 970 

ing, J. A. Buck . . . . . . . . . . . . . . . . . . . . . . . . .  4 1 , 1)92 
C o a l  and coke, Smokt-:ll'ss ll'uel Co . . . . . . . . . . . . 42,00:� 
Coffl'es, A. Engplhard & Sons Co . . . . . . . . . . . .  41,972 
Confections, and chocolate and cocoa ill  all 

forms, W. B. Adams . . . . . . . . . . . . . . . . . . . .  41,£75 
Corsets, Birdsf'Y & Somers . . . . . . . . . . . . . . . . . . . 4 1 , 965 
Drugs and ch('micals, certain named, Brunner, 

Mond & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1 , 982 

Ohio Blower Co . . . . . . . . . . . . . . . . . . . . . . . . .  42,001 I Dust collectors, exhaust fans, and 1J1o\H'rs, 

FIC\ur, wheat, Tacoma Grain Co . . . . . . . . . . . .  4 1 , 978 
Germicidps and antisl'ptics, Frederick Stearns 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41,981 
Golf halls, I .  B.  Kleinert Rubber Co . . . . . . . . •  41,996 
Hemostutic, astringent, and cardiac stimu-

lants, Frederick StL'arns & Co . . . . . . . . . . .  41,980 
Lamp chimneys, lantern globes, and reflectors, 

glass, Gill Brothers Co . . . . . . . . . . . . . . . . . .  41 ,997 
Leather, glazed or otherwise finished kid, 

Amprican Lpather Co . . . . . . . . . . . . . . . . . . . .  4 1 ,968 
Medicine, hlood, g. E. Rice . . . . . . . . . . . . . . . . . .  4 1 , 983 
Nutritivt' compound for invalids, F. W. R. 

IiJsl'hmann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ointmt'llt, .T. E. Allison . . . . . . . . . . . . . . . . . . . . .  . 
Ointment, �L'hompson Medical Co . . . . . . . . . . . .  . 
Perfumes, Se-l wyn Importing and Trading Co. 

41,979 
41,986 
41,987 

41 ,988, 41,989 1 
Photograp�ic developing, tonil�g, �and fixing 

matel'lals, Anthony & SCOVIll Co . . . . . . . . .  41,994 
Plaster compound, PiOIll'er Chemical Co . . . . • 4 1 , 985 
Pumping machinery, parts, and attachments, 

Dplln Brothl'rs Stpam Pump Works . . . •  42,000 
Remedil's, poultry, E. U. Williams . . . . . . . . . . .  41,984 
Rubher hl'l'ls a n d  soles for hoots and shoes, 

I<'ost('r Ruhher Co . . . . . . . . . . . . . . . . . . . . . . .  41 ,966 
Soap, scouring, F. C. Bargar . . . . . . . . . . . . . . . . 4 1 , 99 1  
Soaps, l{.aymond Chl'mical Co . . . . . . . . . . . . . . . .  41,990 
Stl'l'l in bars and sheets, Hammachl'r, Delius 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tt'a, T. M�lrtindalp & Co . . . . . . . . . . . . . . . . . . . .  . 
Tea, Li verpool China & India Tea Co . . . . . .  . 
Typewriting machines, L. C. Smith & Bros. 

42,002 
4 1 ,973 
41 ,974 

'l'nJl'writer Co. . . . . . . . . . . . . . . . . . . . . . . . .  41,998 
Whisky, ,J, H. Brown . . . . . . . . . . . . . . . . . . . . . . . . 41,971 
Wood dust and a ct'menting element, com­

position of, H .  Gallinowsky • • • • • . • • • • • . •  41, 993 

LABELS 

"Cuhan's Favorite , "  for cigars, La Hilda Ci-
gar I\'actory . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lO,71G 

"Dr. Conra d ' s  Femalinl' , "  for medicine, C.  
COllrad . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,70n 

"Dr. Sherman ' s  Hog Cholera Preven tive , "  for 
hog cholera preventives, Badger Chpmi-
cal Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,712 

"Fox�r Tom , "  f o r  cigars, W. II.  Bohhitt . . . . . 10,716 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's Use.-The utilization of llOvolt 
electric circuitR for smaJI furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de­
tailed working drawings on a large scal e, and the fur­
na0e can be m n d e  by any amateur who is versed in the 
use of tools. rrbis a.rticle is contained in SCIENTIFIC 
��E�\�Ab� �����MC���Hr�r!a��;y, :�e

y��c�y;;: 
or by any bookseller or newsdealer 

SEA LS, BOT TLE�, 

PACKAGES, 

CAR DOORS 

Send for a 
sample ot 
the great 
Twentieth 
Century 

SIGNATURE SEAL 
THk�:.

ea�� as�;r�r&a���U;r �,
e

p��;��� e���
a
o�

a
t
b
d� 

wire through the eye of the block. turn k€'y untiJ it 
breaks off. Signatures may be written permanently 
with a pencil on one side of the block. SIg-natures 
may also be starn ped or printed on the block. The 
stub of the key may be used to keep " tab " on the 
seals used! so that a count is easi1y kept by tbe 
sender. No tools necessary. 

lVrite to-day jor LiteratUre. 

D. K. HIETT, 185 Dearborn St., CHICAGO. ILL. 

SENSITIVE LABOR ATORY BALANCE. 
By N. Monroe Hopkins. This " built-up " laboratory 
����� �i� ;o�it:g����o�e J1��ngai�gc:i���ubn

e �t!�: 
by any amateur skilled in the use of tools, alld it wiIJ 
work as well as a $125 balance. The article is accom· 
panied by d etailed working drawings showing various 
stages of the work. This article is contained in SCIEN­
TIlHC AMl£RI CAN SUPPLEMl£NT, No. 1 1 84. Price 10 

�e
o�� Cify�r

o��y 
blo:�t��r �r ��w�a�a�:r�adWay, New 

E X PORT EX PERT 
Box 773. New York 

D ies, Tools and �pecial lHachines. Models 
and Experimental Work. General .Machine \Vork. 
PH. J. BENDER & SONS, Inc., 87 � rankfofl �t..,New York 

ill Ollel :Uacll inery Rnd Experi mental Work. 
W. H. C H.AWll'ORD, 194 Broadway, .8ew York City. 

SPECIAL -MANUFACTURING . 
DIES AND STAMPINGS TO ORDER. 

SPEC
'

L MACHINERY·MODELS·EXPERIMENTAL WGRK 
D R O P  fORGING D I E S  AND OROP FORGINGS. 

HARDWA R E  SPECIALTIES ETC MANF'o .TO ORDER.SEND SAMPLES 
OR DRAWINGS FOR ESTIMATES. WR I T E  FDII DUR,BQOKLET. THE G LOBE MACHINE 8: STAMPING CO. 9 70 HAMILT O N  S T., C LEVELA N D , O H J O . 

FINE CONTRACT WORK 
in  wood and metal, and press work. Our optical work 
gives us unexcelled facilities for handling th e bighest 
grade of fine work in our Contract Department·. 

Correspondence solicited. 
G U NDLACH·MAN HATTAN OPT. CO., Rochester, N. Y. 

SPECI AL MACH INERY  IOIll�r'!�i��1'a' ���:� 
CostHo Machine Works, 60 Centre 8t., New York. 

M. GRADSTONE ®. COMPANY 
Manufacturers' 
Export .Hgents 

2-4 Stone Street NeW' YorK 
We offer every facility for the propel 
f3!�O�f��tg��f tome[��an R��;f�riet?r:cre� 

CA'l'ALOGUE" W ANTEU 

CORRESPONDENCE INVITFJ) 

Exper imenta l & M ode l  Work 
Cir. & ad'l'ice jree. Wm. Gardam & Son.45,·51 Rose St .,N . Y. 

MODELS & EX P E R I M E N T A L  W OR K .  
[nventions develuped. Special Machinery. 

E. V. BAILLARD , f ox Bldg . . Fra n k l i n  Square. New York. 

WA NTE  D-'Y.N\:i�d�l�l'l>lat������
t
�r����;"':�:

o N O V E LTIES & PATENTED ARTICLES 
X_� TIOX A L  SHEET lUETAL CO., Peru, II I. Manufactured by Contract. Punching flies. Special Ma· 

cb inery. FJ. KonigsJow & Bro .• lSI �eneca Rt. C leveland,O. 
� ftE S CH' E. R, DTL.E;: S TA M P  C O .  � STEEL ,StAM,�S, ' L £.Tj!:l;:.RS 1&; f I G U R E S. 

, I B R I I:h .. E. R O K'f CONN.  " High Lift' , "  for beer, I;'red �1ill('r Brew-

I "No��;ll
CS�ot ';" f��' ���t ' de�t��y��� ' 'B�dge�' 10, 7 1 9  ll'I A�ON 'S Pat. :Friction Pulleys and Clu tches 

C!wmical Co . . . . . . . . . . . . . . . . . . . 
' . . . . . . . . . 10, 7] 1 Start�ng Machiner:y: witbout shOCk. and c0nnecting tine 

n �!���C�!IOg�l!£��!;a��:, 
25c. Parlor Tricks CataloJ{ue, free. 
M A R'l'[NKA & CO., Mfrs., 4!Jo Sixth Ave., New Vork. 

"Old Cumhl'rland , "  for whisky, J. M. Collins .  10,718 shafting. Most t:,ehahle.and durable. Itla.son' s � ew 
"PhilUps' Scalp Lotion " for scalp lotion Pat. Whlp-H O]st etlectJve and SImple. 

-- ---�----

rl .... r .;J ... ....., ...... :; .. ' • .,'S .. 3,.....:I"I"'irl*:r:I"'· Corliss Engines Brewers' I..1..!l.!I and tsottlers Machinery. 1'HE ' VI L1'ER 
M � G. CO., 89U Clmton St., MilwaUkee. Wis. Phillips M,'dical Co : . . . . . . . . . . . . . . . . . . .  : 1 0,710 Manfd. by V,OL� E Y W. MASON & CO., Inc. 

" Royal Bf>nJ;�al Stove Polish , "  for stove pol- 1 rOYldence, R. J., U. �. A. 

ish, I;'aulhaher ('h('mical Co . . . . . . . . . . . . . 10,713 
"Trihe of the Mac-O-Chee , "  for cigars, La 

Hilda Cigar Factory . . . . . . . . . . . . . . . . . . .  10,714 
"Trust II'ightprs, " for cigars, cigarettes, a n d  

tohacro, 1.  Lahar . . . . . . . . . . . . . . . . . . . . . .  10,717 
"Waglwr's Carhonatpd C.  P.  Sodium Phos­

phatE' , "  fo\' a rtificial minpral watl" ', W. 
T. Wagner's Sons . . . . . . . . . . . . . . . . .  10,720, 10,721 

PRINTS 

" .\.pparpl for 1904," for apparel, W. C. Both . . . .  890 
"For Goodnf'ss Sakt'," for flour, Washburn, 

Croshy Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891 
"So Douht About It , "  for flour, Washburn, 

Croshy Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  893 
" Smokf'less Powders, "  for smokeless powder, 

Laflin & Rand Powdpr ('0 . . . . . . . . . . . . . . . . . . .  889 
" Tht'rp Arp Othe-r Kinds," for flour, Washburn, 

Croshy Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8U2 

A printed copy of the specification and drawing' 
of any patent in the foregOing- lisi, or any patent 
in prillt issued since 1 863, "'ill be furnishpd from 
this office for 10 cents, provided tllE' name and 
numher of thE? patpnt dpsirE-'d and the datr be 
g-iven. Address MUnn & Co., 361 Broadway, New 
York. 

Canadian patents may now hp obtainf'd by the in­
vPDtors ff)r any of the inventions name-d in tbf-' forf'­
going list. For terms and further particul:lTs 

I address MUDD & Co., 361 Broadway. New 'i'1'trk. 

. E�ch one of the above three lines of figures spells the 'llame of a great CIty In the L' nlted States. 
ThIS IS

, 
a brand new puzzle and can be solved with a little study, as follows: There are twenty-sIx letters In the alphabet, and we have used figures in spelling the cities lnstf"ad nf letters. Letter A I number I,  H nllmber 2, C nllmher 3, etc .• t h roughout the entire Cllphabet. IF YOU CAN SPELL 

OUT THESE THREE CITIES YOU MAY SHARE IN THE DISTRIBUTION 
OF $1,000 WHICH WE ARE GIVING AWAY for doing" 11 little work for us. This 
you can do m Ies<.; than one hour of your time. Tnis and other most lioeral offers are made to introduce 
one of the very best New York m <li!::l.zme<.; mto every home in the Umted States and Canada. WE 
DO NOT WANT ONE CENT OF YOUR �IONEY. When you have made out the 
names ot t h e<;e t h ree Clt�t'<;. w r t t f"  t h e �J)ll1jnly on a postai Cill-d and �end it to us, and you will hear 
from us promotl" BY RETURN MAIL. It rnav ll1h· ::In entlTe evenin� to solve t h e t h ree 
names, but STICK TO IT AND TRY TO GET YOUR SHARf� OF THE $1.000. 
A copy of t h IS hI�h-cl"<s MONTHLY MAGAZINE 'VILL BE SENT FREE to every. 
one an<;w('rmg thlS ail"eTl 1<;pmt'1lt. 1 10 not debv. Send " onr rl.ns�n·r in immf'diate1r. Arldl"l"s� 
ROBINSON PUBLISHING CO., 24 North William Street, New YOl'k Cit" . 

© 1904 SCIENTIFIC AMERICAN, INC. 
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