
Vol. XCIX.-No. 6.] 
ESTABLISHED 1845. 

IENTIFI£ MERI£AN 
[Entered at the Post Office of New York, N. Y., II!! Second Class Matter. Copyright, 1908, by Munn & Co.] 

NEW YORK, A UGU8T 8, 1908. [ 10 CENTS A COpy $3.00 A YEAR. 

Displacement, 13,200 tons. Speed, 18.5. Coal, 1,BOO tons, and oil. Armor: Belt, 9� inches to 4 inches ; deck, 3 inches ; side, 8 inches ; gun positions, 10 inches to � inches, Armament: Four U·lllch; 
fourteen 6.7·inch; twenty·two 3A·inch ; eight small guns. Torpedo tube., six submerged. Complement,736. Date, 1906. 

Battleship " Deutschland." Class of Five Ships. 

Dl8placement, 11,600 tons. Speed,22.5. Coal Supply, 2,000 tons.' Armor: Belt,6 inches to � inches; deck,2 inches; side, 6 Inches to � inches ; gun positions, � inches. Armament I EIght B.II-Inch; 
six 6-inch ; twenty 3.4-lnch ; twenty small gnns. Torpedo tube., four. Complement,650. Date, 1908. 

Armored Crniser " Scharnhorst." Also "Gneisenau." 

m.-TJIE GEBKAI' I'AVY OJ' TO.DAY.-[See page 91.1 



SCIENTIFIC AMERICAN 
EST ABLlSHEl> 1845 

MUNN & CO. Editors and Proprietors 
Published Weekly at 

No. 361 Broadway, New York 

CHARLES ALLEN MVNN, Preddeftt 
361 Broadway, New York 

FREDERICK CONVERSE BEACH, Sec'y .. lid Tre .... 
361 Broadway, New York 

TERMS TO SUBSCRIBERS. 

One �opy, one year, for tile United States or Mexico . • . . . . . •• • • . . . .  $3.00 
One copy, one year, for Canada........ • • . • . . . . . . . . .  •. • • • • • . . . .  3.75 
One copy, one year, to any foreign conntry, postage prepaid, 18s. 6d. 4.50 

THE SCIENTIFIC AMERICAN PUBLICATIONS. 

Scientific American (established 1845). . . .  • . • • . . . • . . • . • •• • •• •  $3.00 a year 
Scientific American 8upplemeut (established 18 76) . . . • .• • • • • . •  5.00 •• 
American Homes and Gardens . . . . . . .  . . . . . .. . . .  . " ........ 3.00 " 
Scientific American Export Edition (established 18 78). . . • • . •  3.00 " 

The combined subscriJ.ltion rates and rates to foreign countries, includ-
ing Canada, will be furrushed upon application. . � 

Remit by postal or express money order, or by bank draft or check. 
MUNN & CO., 361 Broadway, New York. 

NEW YORK, SATURDAY, AUGUST 8, 1908. 

The Editor is always glad to receive for examination illustrated articles 
on subjects of timely interest. If the photographs are 800rp, the articles 
s1wrt, and the facts authentic, the contributions will receive special at.­
tention. Accepted articles will be paid for at regular space rates. 

THE RAILROAD SPIKE-AN ANACHRONISM OF THE 

TWENTIETH CENTURY. 

In spite of the general excellence of the best modern 
American roadbed and track, with its deep broken· 
stone ballast, closely spaced ties, and heavy steel railS, 
it contains one important element, the railroad spike, 
which is so much out of date, so absurdly inadequate 
to the work it is expected to do, that it has no legiti­
mate place to-day outside of a glass case in an Amer­
ican museuni of railroad antiquities. IThe railroad 
spike was developed at a time in this country when 
the. blacksmith's forge and anvil were more widely dis­
tributed and easier of access than the machine shop 
and the mechanic. The pi\lneer railroad builder in 
Anierica built cheaply, not so much because he wished 
to as that perforce he had to ; and when it came to 
the question of how to fasten the light 30-pound rail 
of the early thirties and forties down to the wooden 
ties, it was easily obvious that the quickest and the 
cheapest way was to nail it down ; and so a nail or 
staple, with a hooked head, was forged on the anvil, 
and nailed down upon the tie with its hook clasping 
the base of the rail, in tne hope that it would hold the 
two strips of iron in line and to gage, and prevent 
them from turning over under the lurching of the lo­
comotive and cars. 

Although nearly three-quarters of a century have 
passed, and each decade has seen' a steady growth in 
the weight and speed of railroad trains and in the 
cost and quality of the trackS which carry them, we 
are still naiTing the rails to the ties. Hence we do not 
hesitate to say that in the whole field of mechanical 
and civil engineering it would be impossible to find a 
device which is such an astounding anachronism as 
that miserable little piece of %I-inch-square iron known 
as the railroad spike, of which it may truly be said 
th1tt it has absolutely no other qualifications to recom­
mend it beyond that it can be cheaply made and quickly 
driven into place. 

In proof of the above statement let us suppose .it 
were possible that some first-class engineer, of wide 
experience and what we might call strong meehanical 
instincts, had never seen a modern railroad, and that 
for the first time the nature of a railroad were made 
known to him-the roadbed, track, steel rail, and the 
200-ton locomotive hauling 60-ton Pullman cars at· a 
speed of 60 to 70 miles an hour; and !lfter the functions 
of the steel rail, the wooden ties, and the ballast had 
been explained to him, let us suppose that he were asked 
to design some suitable method of fastening said rails 
to said ties. After he had carefully studied the nature 
of the stresses to which the rails would be subjected, 
both in a vertical and a lateral direction, the pound­
ing, bending, twisting, pulling, and pushing stresses, is 
it conceivable that he would diaft out a plan for a 
little % or 1a-inch-square spike or overgrown nail with 
a short hook at the head of it, and offer that as being 
quite adequate to hold the rail in position? It is safe 
to say that the spike, as we are using it to-day, is 
about the very last form of fastening that would com­
mend itself to him. Rather, he would place his rail 
upon some form .of metallic plate or chair, wedging or 
bolting it securely thereon ; and this fastening itself 
he would bolt down to the tie, either by some form 
of heavy lag screw, or by bolts passing entirely through 

. the tie and held by washers below and nuts above. 
··.·The builders of European railroads, taught by ex­
perience, realized long ago the absurdity of nailing the 
rails to the track; and for many decades tliey have 
been in the habit of either placing the rail in. heavy 
chairs, triple-bolted to the track, or using heavy lag 
bolts, screwed down until the heads have drawn the 
base of the rail snugly down upon the tie. The Eng-
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lish for many years have . used a heavy cast-iron chair, 
with three or four bolts to the chair. Of late years 
the best type of American track includes a steel tie­
plate, with two or three spike holes, one on the inside 
and two on the outside of the rail ; and this device, 
apart from the increased bearing surface provided, has 
the advantage that before the rail can spread it must 
overcome the resistance of all the spikes that pass 
through the tie-plates. But, although this is a long 
step in advance, the spike still remains a poor con­
trivance, since the vertical springing of the rails under 
the passing traffic causes the rail base to partially pull 
the spikes and so decreases the security of the fasten­
ing. A combination of heavy lag screws with tie­
plates would provide an ideal fastening for the flat­
bottomed rail ; and we observed, when examining the 
recent wreck of the White Mountain Express on the 
New Haven Railroad, that upon the local track adjoin­
ing that on which the wreck took place, the company 
has laid about a mile of experimental track of this 
character. 

The wreck occurred on a track with two 
spikes to the tie and no tie-plate. The work of resist­
ing the side sway of the locomotives fell upon the 
Single outside spike, which proved, as it needs must, 
unequal to the task. But had that track been provided 
with tie-plates and lag screws, it is probable that the 
spreading would not have occurred. In justice to this 
road it should be stated that· it is now engaged, and 
has been for some months, in tie-plating all the tracks 
on which the electric locomotive is used. 

It will never be known what proportion of rail­
road accidents is due directly to the railroad spike. 
But probably nearly all the derailments that result from 
spreading of the track may be traced to this cause. 
We do not know of any feature of the physical char­
acteristics of our railroads that is a more legitimate 
subject .for investigation by such public bodies as the 
Interstate Commerce Commission and the Public Ser­
vice Commission than this question of providing a 
rational means for fastening the rails to the track and 
holding them in true gage and alinement. 

....... 
A TALK WITH HENRY FARMAN. 

Henry Farman, the best known and most successful 
of the group of aeroplane experimentalists in Europe, 
has come to America under the auspices of the Aero­
nautical Society of America for the purpose of stimu· 
la.ting public interest in the aeroplane, by giving !l 
series of exhibiti9ns of flights in various parts of the 
United States. 

The American public has long been familiar with 
Mr. Farman and his machine through the medium of 
the camera and the newspaper reporter. But there 
is a wide gap between the impreSSions. received from 
the printed sheet and those gathered during an after­
neon's trials, snch as took place on Friday, July 31, in 
the presence of the Aero Club and its friends, pre­
paratory to a public trial the following day, and the 
impressions of the man himself, as gathered by the 
writer of the present article during a tete-a-tete chat 
with Mr. Farman in his own private apartments later 
in the day. :Mr. Farman's machine is so well known 
to the readers of the SCIENTIFIC AMERICAN through the 
many illustrated articles which we have published 
during the past ten months covered by his experi­
mental work, that but little further description is 
necessary. It consists essentially of two planes, 6% 
feet wide by 32 feet long, tbe one placed vertically 
above the other with a space of 5 feet between ; a 
rudder for horizontal control, in front ; and a box­
shaped tail, 10 feet to the rear, in the center of which 
is the vertical rudder for lateral control and for the 
prevention of lateral oscillation. The box tail is the 
distinctive feature of Farman's machine,' and to this 
contrivance is largely owing its remarkable stability 
and evenness of flight. At the center of the plaries, 
and between them, is carried a 50-horse-power Antoin­
ette engine, weighing about 400 pounds, which is a 
really beautiful specimen of the aeroplane motor 
builder's art. Farman sits on a low seat in front. of 
the engine, with the steering-wheel shaft projecting 
horizontally forward, through two sleeves in which it 
rotates. Keyed on the shaft, just in front of the 
wheel, is a drum to which the wires that control 
the rudder in the box tail are attached. To turn the 
rudder to the right, the wheel is turned to the right, 
and vice versa. The steering shaft is free to slide axi­
ally in its bearings, and is ca.pable of being pushed 
forward or drawn backward at the will of the operator. 
At the farther end. it is pinned to an arm attached to 
the horizontal rudders, through which, by moving th03 
shaft forward or drawing it back, the angle of the 
rudders, and the vertical course of the machine, may 
bE1 controlled. 

Mr. Farman Is greatly hampered in his exhibitions 
in New York by the limited area of the field at Bright­
on Beach. For the reason that the width of the field 
i·] not sufficient to admit of turning at high speed, the 
flights must all be straight-away. Though the first 
trial flight, which took place on July 31, was short, it 
made a decided and very favorable impreSSion upon 
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those who witnessed it. When the motor was started, 
the machine gathered headway, slowly at first, and 
then very swiftly, the aeroplane running on its four 
pneumatic-tired bicycle wheels. The tail lifted first 
very soon after the start. When a speed of about 25 
miles an hour was reached the forward wheels very 
gradually· left the ground, and. the machine, at an 
elevation of about 20 feet above the ground, ran in a 
perfectly horizontal line, and without the least devia­
tion, either longitudinally or laterally, until the power 
was shut off. .It then alighted on an even keel and 
ran along for possibly 100 yards before it came to a 
stop. Under the eonditions existing on that afternoon, 
with a wind of about 5 miles strength blowing diag­
onally across the grounds, the aeroplane gave evidence 
of being under perfect control. During Farman's stay 
in America the length of the flights, under fairly fav­
orable atmospheric conditions, will be limited only by 
the size of the grounds and the capacity of the fuel 
tank. At its present stage of development, the a�ro­
plane is so delicate a fabric that a smooth and level 
landing place is an absolute necessity ; but given this, 
and a large enough field, and the present machine, 
according to Mr. Farman, would be capable of a two 
and one-half hours' flight at a speed of over 40 miles 
an hour. 

When' we bear in mind that Farman's practical ex­
perimentation commenced less than a year ago, or on 
September 1, 1907, his success has been phenomenal. 
On that day he first succeeded in getting off the 
ground, making. a short flight of 20 yards. His first 
flight of any distance was made on November 21, when 
he covered 770 yards ; and his longest flight was made 
when he won the French prize offered for the first 
machine that would stay in the air for twenty minutes. 
This successful flight, which occurred shortly before 
his start for America, was a notable performance. He 
was in the air for twenty minutes and twenty-five sec­
onds, and flew in a circle of a little over a mile cll:­
cum ference, covering about 14 miles at a 'speed of over 
40 miles' an hour. The flight was terminated only by 
the. exhaustion of his gasoline and oil supply. With 
his 9-gallon tank aboard, Farman is confident that he 
could remain in the air for two and one-half hours, 
completing a trip of 100 miles at a speed of 40 miles 
all hour ; unless indeed the flight should be shortened 
by those motor troubles which are liable to happen in 
any form of gas-driven locomotion. 

Farman, the man, has a decidedly interesting per­
sonality ; and, although he is an artist by profession, 
it required but a few moments' conversation to realize 
that he possesses ·the essential qualities of the suc­
cessful engineer and inventor to 'an unusual degree. 
The inventor should have a strong dash of the imagin· 
ative quality ; but to be a sucessful inventor, this qual­
ity should be mated to a keen logical and discrimina­
tive faculty. The most successful engineers have been 
those who possessed in a strong measure the ability to 
pick out the essentials from the non-essentials, and 
Mr. Farman is giftfid with this quality to- an unusual 
degree. In his brief but brilliant career in aeronau­
tics, he has always maintained a firm grasp upon the 
fundamental principles which govern successful aero­
plane flight. His realization of the absolute necessity 
for stability led him to adopt his large box tail, an'l 
he did this, although he was well aware that it in­
volved increased weight and air resistance, and a 
somewhat slower response to control than is possible 
in the tailless type as used by the Wright brothers. 
For the same reason he uses large surfaces, larger 
than are act]JaUy necessary, and as a result he pos­
sesses. to-day the steadiQst flying machine in existence. 
Lateral oscillation is counteracted by the use of the 
box-tail rudder. If the right wing is lifted by a puff 
of wind the rudder is thrown over to the right, the 
machine is "thrown into the wind," as a yachtsman 
would express it, and the aeroplane returns to the level 
position. The action is not so quick as that secured 
by the use of separate controllable tips to the ends of 
the planes, as used in the "June Bug," or by spring­
ing the planes, as in the Wright brothers' machine. In 
this respect the box-tail type is, perhaps, inferior. It 
i3 Farman's intention to experiment with the control­
lable wing tips and use them in connection with his 
rudder, gradually reducing the size of the latter, until, 
if it be found advisable, the tail may be eliminated al­
together. This is a conservative method of develop­
ment, which is in keeping with the policy which has 
governed all of his experimental work. 

In the short trial trips of Friday afternoon, Farman 
made a speed through the air .. of about 35 miles an 
hour. In his longer flights he has made speeds 
through the air of over 50 miles an hour. The Wright 
brothers have driven their 900-pound machine with a 
25-horse-power engine at 42 miles an hour, and Far­
man's claim that he has driven his l,100-pound ma­
chine, with an engine of twice the horse-power, at 
from 50 to 55 miles an hour is not unreasonable. 

Langley, in bjs investigations of the pr�nciples of 
the aeroplane, showed several years ago that the 
higher the speed, the less the supporting surface re­
quired ; and Mr. Farman's experience in driving at 
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his highest speed, has so fully confirmed Langley's 
investigations, that in his next machine he will cut 
down the width of his planes from 6%, feet to 3 feet, 
and greatly reduce the size of his box tail and of his 
horizontal rudders. With this machine he confidently 
expects to make speeds from 60 to 70 miles an hour. 
He believes that ultimately we shall come back to the 
model of the bird ; the aeroplane of the future consist­
ing of a single plane and a tail of moderate dimensions. 
Farman believes that with a machine of this type a 
speed of 100 miles an hour would be entirely practi­
ca.ble, and that we shall see this speed realized within 
the next two or three years. 

CLOTHING FOR THE TROPICS. 

The question of devising a suitable fabric for wear­
ing apparel suitable to tropical climates, which shall 
shield the wearer from the actinic rays of the sun, is 
one that has occupied conspicuous attention during re­
cent years. A thin white material is generally selected 
for this purpose, preferably "white duck" ; and al­
though it promotes a certain degree of coolness and 
comfort, it does not succeed in fulfilling healthy con­
ditions. Discriminating Nature has provided the 
native in the torrid belt with an effective protection 
against the sun in a skin pigmentation which absorbs 
the actinic rays, so that their dangerous effects upon 
the constitution are counteracted. Consequently, the 
native is able to continue his labors without the 
slightest signs of fatigue during the hottest time of 
the day, when the white man is practically prostrated, 
or at any rate refrains from carrying out his duties 
from motives of self-preservation. 

Investigation has shown that the piercing actinic 
rays striking the neck and back exercise a highly dan­
gerous effect upon the spinal column and the nerve 
centers, which react upon the organs of the stomach, 
promoting such maladies as indigestion, which in turn 
react upon the brain, and in time completely under­
mine the phySical condition of the body, until at last 
collapse results. Experiments have proved that if only 
the natural pigmentation of the native is artificially 
produced in the clothing of the white man, " he expe­
riences no more harmful effects than the former, since 
the long or heat rays in themselves are quite innocu­
ous, so far as effect upon the constitution is concerned. 
The degree of protection secured by pigmentation has 
been decided by practical investigation, and it was 
found to have strong absorption qualities in regard to 
the actinic or short rays, the degree of pigmentation 
being proportionate to the intensity of the light pre­
vailing in the native's accustomed environment. A 
thin layer of the skin was obtained, and the spectrum 
of an electric arc between two iron poles photographed 
after the rays had passed through the layer. It was 
found that the dark brown skin of the Hindoo entirely 
absorbed all the rays of shorter length than 3,600. From 
the result of these observations, it is obvious that the 
white man when in the tropics should wear black, red, 
or orange colored clothing owing to its preventing 
the passage of the short rays. 

The white man, however, has a strongly developed 
aversion to wearing aught but white clothing, but 
this offers no protection whatever to the harmful ac­
tinic rays. Numerous efforts have been made to pro­
vide a non-actinic backing to such material, but the 
disadvantage to such a fabric is that its weight and 
thickness are unduly increased. 

Recently, however, a British inventor has succeeded 
in devising a process in which the non-actinic material 
or threads are interwoven with the white and ot.her 
colored surface of the textile and in such a manner 
that while the weight and thickness of the cloth are" 
not increased, no evidences of the red material are 
observable on its external surface. "The prevention of 
the threads of the red material penetrating the outer 
face proved the most difficult task, but this has now 
been successfully attafned. The fabrics, to which the, 
distinctive name "Solaro" has been applied, are either 
of wool, or cotton, or mixed, the former being most 
preferable for cold or moist climates, and the cotton 
where a dry heat prevails. 

By means of this invention, the resident in the 
tropics has the same facilities in the choice "and pat­
terns of textiles for clothes as those living in temper­
ate climes. All the various cloths and latest fashion­
able styles can be reproduced in "Solaro" with perfect 
success and comfort, and the facility is already much 
appreciated, as it enables one to secure a welcome re­
lief to the monotonous white. Moreover, the material 
is also shower-proof and has a remarkable capacity for 
resisting heavy thunderstorms, mists, and so forth. 
Waterproofing is not secured by means of rubber or 
chemical solution, but is due to a secret process in the 
manufacture of the yarns employed. In this way there 
is no interference with the ventilation of the cloth. 
Although an. excellent sun-repellent fabric, it is equal­
ly applicable for winter wear, while it has a high 
standard of durability. It is suitable for all external 
garments for either sex, and it compares in price with 
the best qualities of cashmere. Its hygienic properties 
have been fully appreciated by the examining board of 
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the British Institute of Hygiene, while, moreover, it is 
sealed at the British Colonial Office for officers ap­
pointed to the tropics. 

• ••• • 
THE lAPANESE EXPOSITION. 

In reply to a communication concerning the pro­
tection of patents, trade-marks, and designs of Ameri· 
cans participating in the grand exhibition of 1912, 
Consul-General Henry B. Miller transmits the follow­
ing comunication from the director-general of the ex­
hibition : 

According to the provisions of tlie present patent 
law, article 15 ; the design law, article 22 ; models of 
utility law, article 20, and trade-mark law, article 20, 
when notice is given to the patent office, before install­
ing such articles in the exhibition, if application for 

" patent" or registration has been made within six 
months from the day of receipt of said article at the 
exhibition, such application shall have the same valid­
ity as if it had been filed on the same day as the orig­
inal notice. From this it will be seen that there will 
be no danger for any invention, installed in the exhi­
bition, to ue regarded as "publicly known," which on 
that account will properly insure the right of the in­
ventor, while with regard to designs, models of utility, 
and trade-marks, after one has given notice concerning 
them to the patent office, as aforesaid, he shall enjoy a 
prior right to them. So that by enforcement of these 
laws we feel that a proper protection for foreign ex­
hibits is already assured. But in order to render the 
right of foreign exhibitors more secure, and also to 
make it easier for them to send articles for exhibition, 
the imperial government introduced in the present ses­
sion of the Diet a bill bearing on the following heads, 
"rliich has already passed the House of Representa­
tives: 

1. A person having an article which is to be ex­
hibited at the Grand Exhibition of Japan, who applies 
for a patent on his invention or for registration for 
designs, models of utility, and trade-marks before in­
stalling the same, and obtains patElnt or registration 
afterward, shall have the same protection as if such 
exclusive right had been granted on the day when the 
installation was made. 

2. According to article 38 of the present patent law, 
if the patentee, without proper reason, has not worked 
or exploited his invention in the empire within three 
years from the date of his patent, or discontinues 
working or exploiting the invention in the empire for 
more than three years, and has refused the offer of a 
third person to purchase or use the invention on rea­
sonable terms, the director of the patent office may 
revoke such patent. But in case such patented articles 
are exhibited at the Grand Exhibition of Japan the 
patentee shall be regarded as if he had worked or ex­
ploited his patented invention in the empire during 
the time such articles are on exhibition. 

3. In connection with the importation and exhibition 
of articles which are imported from foreign countries 
to be exhibited at the Grand Exhibition of Japan no 
suit prescribed in the laws and rules relating to pat­
ents, designs, models of utility, and trade-marks, or 
no prosecution can be brought against the exhibitor 
for infringement of the rights which" are protected in 
said laws. 

• e, . 

THE CALENDAR OF THE INHABITANTS OF VENUS. 

At the April meeting of the British Astronomical 
Association, Capt. Grant read a very interesting paper 
on a subject which belongs to philosophy quite as 
much as to astronomy-the development of the idea of 
time and the evolution of the calendar from the most 
ancient epochs to the present day. 

Although the fundamental division of time, the day, 
appears to us intuitive, we must remember that in the 
arctic regions the marking of this division is by no 
means easy. During several successive months the sun 
is either always below or always above the horizon and 
the only method__ very uncertain one-of distin­
guishing between Ilay and night is to observe the 
times of high and low tide. We owe the months to 
the motions of the moon. To. this day the Malays, 
Polynesians, and Australian aborigines reckon time 
exclusively by months and days. 

The greater unit of time, the year, characterized by 
the regular succession of the seasons, has presented 
the greatest difficulties to exact determination, partly 
because the seasons are not sharply distinguished in 
some regions, partly because of the universal desire to" 
establish among the year, month, and day simple rela­
tions which find no support in the facts of astronomy. 

Mr. M. Maunder, in commenting on Capt. Grant's 
paper, remarked that the inhabitants of Venus, if there 
are any such, must find it extremely difficult to estab­
lish units of time. If Schiaparelli's theory is correct, 
and Venus always turns the same face toward the 
sun, the planet has no day, and the lack of a moon 
deprives it of a month. Finally, it has no year, for 
its axis of rotation is perpendicular to the plane of 
its orbit and the latter is almost circular. 

The problem of the rotation of Venus is yet unsolv­
ed. Stefanik and Hansky conclude from their recent 

observations, made from the summit of Mont Blanc, 
that the planet rotates in its axis once in about 24 
hours. This is the opinion that was generally held 
before the researches of Schiaparelli. Lowell, on the 
other hand, has brought forward fresh proof that 
Venus always presents the same face to the sun. 

. ' . ,  . 

SCIENCE NOTES. 

Dr. Flemming, of the German army, has been study­
ing, by means of balloon voyages, the distribution of 
microscopic organisms through the atmosphere. H"l 
finds that the current assumption of the absence of 
germs from the upper strata is entirely erroneous, and 
that bacteria attain, and continue to live at, elevations 
of more than 13,000 feet. Nor does the number of 
bacteria diminish in proportion to the increase in ele­
vation, as might be expected. On the contrary, it re­
mains nearly constant for the first 1,600 feet. Within 
this limit the number is 12.9 per liter ( 365 per cubic 
foot ) while from 1,600 to above 13,000 feet it averages 
0.37 per liter ( 10.5 per cubic foot) . The number ot 
germs is affected by the du"ration of sunshine, but no 
effect due to rain or snow could be detected. It is a 
striking fact that the organisms found in the upper 
strata are chiefly of species that secrete pigment. This 
is probably an effect of sunlight, the pigment being 
secreted as a protection against ultra-violet rays, and 
is analogous to the darkening of the human skin on 
high molintains. 

M. A. Duboin, of Paris, has lately discovered two new 
compounds, these being the iOdo-mercurates of thorium 
and of aluminium. In the case of thorium, he applies 
the method which gave him the iodo-mercurates of a 
number of the metals. He dissolves iodide of thorium 
in water together with mercuric acid, at a low heat. 
On cooling, the liquor deposits mercuric iodide, and 
then a crystalline mass in which large, crystals are 
formed afte.r some time. These crystals form the new 
body which is the iodo-mercurate of thorium. They are 
very deliquescent and are at once changed in the air, 
turning to a red color. Analysis shows that the body 
has the formula ThI" 5HgI2, 18H20. The leading 
property of this saIt is its easy decomposition by 
water. Allother new compound of the same series has 
also been formed by M. Duboin, this being the iodo­
mercurate of aluminium. He indicated some time since 
that a saturated solution of mercuric iodide in a solu­
tion of aluminium iodide in the presence of dry air 
would deposit an oxy-iodide. He secured enough of 
this latter to be able to study its properties. Since 
that time the mother-liquor left to stand in a perfectly 
dry amosphere in the presence of anhydrous baryta, 
deposited crystals which had quite a different appear­
ance. These are elongated prisms of a very great 
deliquescence, and he was only able to obtain a very 
small quantity of them in spite of the long time of 
th e  evaporation. Analysis gives them the formula 
All., HgI., 8H20. This body dissolves in water with­
out giving the least deposit of mercuric iodide, even 
after a long time. Its great deliquescence and the 
small amount obtained have preVented the author 
from making further researches as yet. 

THE CURRENT SUPPLEMENT. � 

One outcome of the prevailing tendency in naval 
construction for the all-big-gun warship has been the 
evolution of a" new type of light armament for the pur­
pose of repelling torpedo attack. The latest weapon Of 
this type has been designed by Vickers, Sons & Maxim, 
and is described and illustrated in the opening article 
of the current SUPPLE�IENT, No. 1701. The action of 
turbine propellers is authoritatively discussed. C. 
Chabrie contributes an article on the electrolytical pro­
duction of metallic sodium. The twenty-third install­
ment of Prof. Watson's "Elements of Electrical Engi­
neering" is published. The subject considered is that 
of switchboard arrangements. L. J. Lesh, who has 
done much experimenting on the action of plane sur­
faces in the air, contributes an article on the condi­
tions of successful aeroplanes. A. Heaton tells how a 
thermotneter can be made at home. W. F. Stanley 
contributes a most exhaustive paper on prehistoric 
man. The second installment of Austin B. Fletcher'S 
paper on the construction of macadam roads is pub­
lished. Notes on motor-car design are contributed by 
F. W. Lanchester. In view of the world-wide interest 
aroused by the Olympic games r.ecently held at London, 
an article on the Olympic Games of Ancient Greece 
ought to prove of interest. �he SUPPLEMENT publishes 
a most authoritative article by the late Watkiss Lloyd, 
who knew, perhaps, more about this subject than any 
other archreologist 

OUR "NOTES AND QUERIES" COLUMN. 

The attention of our readers is invited to the "Hints 
for Correspondents" which is published at the head of 
our "Notes and Queries" column in this issue. Con­
siderable changes have been made, and a perusal of 
this notice will tend to prevent misconception as to the 
nature of our service. 



A MACHINE FOR PILING TIMBER. 
The operation of piling beams, logs, planks and' 

railway ties is usually performed by hand. The piles 
are built up by successive stages. Many workmen are 
required and the work is not free from danger. Hence 
the new piling machine or elevator invented by M. 
Josse, the director of the !llunicipal wood paving 
establishment of Paris, will be found very useful, for 
it solves very successfully a technical 'problem that 
has baffied the ingenuity of more than one inventor. 

The machine, which is shown in operation in the ac, 
companying photograph, consists mainly of two verti­
cal triangular frames stiffened by cross braces. The 
frames are joined together, at each of the three angles, 
by an arbor bearing two toothed wheels which move 
two endless chains in vertical planes parallel to the 
frames. The chains carry, at regular distances, hooks 
for the reception and elevation of the logs, which are 
brought on cars to the foot of the machine. At the 
back of the machine are two pairs of inclined arms 
which can be raised vertically, as the pile increases 
in height, by means of a winch operated by a small 
electric motor. Two men, standing at the foot of the 
machine in front, lay the logs Or beams, one by one, 
in the hooks attached to the lifting chains. When 
the log reaches the top of the machine it is tipped on 
to the two longer hooks which may be seen in advance 
of it. These long hooks, which are turned in a direc­
tion opposite to that of the lifting hooks, support the 
log in its descent down the back of· the machine until 
it reaches the inclined arms. These arms receive the 
log from the hooks (which continue their downward 
course with the chains) and allow it to glide into the 
hands of a workman stationed on the pile. The man 
passes the log to his companions who lay it in its 
place. 

The operation of the Josse machine is continuous 
and its employment makes possible a considerable 
reduction in the working force. It will probably be 
promptly introduced in all large timber yards. 

••••• 
ARTIFICIAL SEA WATER. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AllERICAlT. 
One of the most complex problems that confronts 

the governing authorities of our great cities is the 
preservation of a· clean bill of health in the quarters 
occupied by the poorer classes of the community. No 
matter how stringent the hygienic regulations may be, 
congestion and overcrowding are inevitable, and 
though the evils arising from this condition of affairs 
may be reduced to the minimum, the difficulties of the 
health officers are considerably enhanced by the ignor­
ance of the population in even the rudiments of hy· 
giene. The prevailing conditions not only favor a high 
mortality more noticeable among the infant popula­
tion, but also constitute an excellent propagating 
ground for epidemical disease. Under these circum­
stances the medical officers of the bo'ards of health have 
to maintain an unceasing' vigilance, and resort to 
drastic measures to mai'ntain healthy environment. 
This can be accomplished to a great extent by the 
liberal use of disinfectants both for street cleansing 

Scientific Alllerican 
purposes and for use by the inhabitants, but unfortu· 
nately efforts in this direction are somewhat handi­
capped by the generally utilized antiseptic, carbolic 
acid, since the cost of the same is beyond the resources 
of the people, while free distribution entails a heavy 
charge upon the civic expenditure. 

THE JOSSE TIMBER-PILING MACHINE. 

An eminently satisfactory solution of this problem, 
however, has been attained in the London borough of 
Poplar. Situated in the east end of London upon the 
northern low-lying bank of the river Thames, it is one 
of the poorest and most densely crowded areas of the 
English metropolis, the population of 170,000 being 
crowded within less than three square miles, and the 
density of population .in one parish of 67,300 inhabi­
tants averaging 111.23 persons per acre. With a view 
to increasing its healthy condition, which, despite its 
poor character, has always compared favorably with 
other metropolitan boroughs, Dr. Alexander, the medi­
cal officer of health, urged the liberal use of sea water 

. as a disinfectant, the germicidal properties of which 
are well known. The natural product being unavail­
able, he advocated its synthetic production by elec­
trolytic means as devised by Hermite, of Paris. The 
Hermite process which is in operation a.t Rolleville, 

near Havre, was in-
spected and being 
reported favorably a 
plant for the pur­
pose was laid down 
in 1906. 
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to a trough, making. 40 cells for the four rows. The 
positive plates are made of thin platinum wire wound 
upon slate slabs, while the negative plates are of zinc. 
The solution falls from the bottom of an elevated 
supply tank into a small ball valve supply cistern to 
secure steadiness of feed, and thence it passes through 
a glass funnel into the front division of the upper­
most trough, fiows throughout its length, doubles back 
through the rear division, and discharges over a small 
weir into a special subdivision. Into this extends one 
leg of a glass siphon, the other leg of which terminates 
ill a funnel depending into the front division of the 
second trough. Through the latter the fiuid again 
passes, repeating its course up the front, and down 
the rear, divisions, and being carried through another 
siphon and funnel into the third row of cells. The 
cycle of operations is continued until the fluid has 
pHssed through the four troughs and is discharged 
into a carboy. It will thus be seen that a continuous 
gravitation flow of the liquid is secured, the solution 
passing through forty cells before it enters the re­
ceiving carboy. During its passage the fluid is sub­
jected to the action of a regulated current of 15 to 
17 amperes at 230 to 250 volts, being from 5 .7 to 6.2 
volts per cell. On the left-hand side of the illustra­
tion is shown a small bottle, the discharge tube from 
which also enters the mouth of the carboy. This ves­
sel contains magnesium hydroxide, which is used as a 
preservative ; also this falls into the carboy drop by 
drop as it is charged. As the liquid runs into the car­
boy it is agitated by means of an ebonite rod fitted 
with a number of rubber flaps which mixes the elec­
trolyzed sea water and magnesium hydroxide solu­
tion thoroughly together, thereby preventing any loss 
of chlorine. The agitator is placed in the carboy, 
which is of special design, through a second aperture 
in its neck. When the carboy is fllled it is given a 
flnal stirring for about two minutes by the gear-driven 
stirrer with rubber flaps shown on the tripod to the 
right of the illustration. 

Before Dr. Alexander devised these stirrers the car­
boys when half and completely fllled respectively, had 
to be given a thorough shaking for about ten minutes, 
since it is essential that the magnesium hydroxide 
should combine with the other constituents of the 
solution to render the latter fluid stable throughout. 
Unless this is done the precipitate falls to the bottom 
and the stability of the fluid is impaired. Hand shak­
iI!g, no matter how thoroughly carried out, failed 
sometimes to bring about the required stability of the 
solution, but with the ebonite stirrer complete success 
in this direction is now attained. Since the pho­
tograph was taken a slight modification has been 
effected . in the arrangement of the apparatus. After 
passing through the last cell the electrolyzed solution 
instead of falling direct into the carboy flows first 
into a small tank to combine with the preservative 
agent, magnesium hydroxide, which can be more em­
ciently combined therein, and thence to the carboy. 

A thermometer is placed in the elevated supply tank 
and at the outfall from the last electrolyzing trough. 

(Ooncluded on page 90.) 

Apparatus for Electrolytically Producing Sea Water 
Disinfectan t. 

The plant and 
p r o  c e s s are both 
simple. There are 
two saturators con­
taining respectively 
solutions of sodium 
chloride and magne­
sium chloride. The 
two solutions which 
are the fundamental 
constituents of nat­
ural sea water be­
come combined in 
their correct pro­
portions in a main 
tank at the top ot 
the plant. Below 
this tank are dis­
posed in descending 
rows, four double 
troughs or cells. 
Each trough is di. 
vided laterally by a 
partition a n d  i n  
each of the two di­
visions thus form­
ed are five dis­
tinct elements com­
prising one posi­
tive and two nega­
tive plates. This 
represents ten cells Saturators Containing Solutions of Sodium Chloride and 

Magnesium Chloride Respectively. 

MAUUFACTURING SEA. 'WATER AS A DISIn'ECTANT. 
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THE lIYSTERY 0]1' .COllETS. 
BY J. 11'. SPRINGER. 

There is, perhaps, no other astronomical phenom­
enon capable of stirring the minds of the mass of 
mankind so profoundly as the apparition of a great 
comet. The psychologic effects of a total eclipse of the 
sun have at times been extreme. The same may be 
said of those wonderful displays 
of meteors in 1833 and 1866, 

when for a time it seemed as if 
all the stars were plunging, or 
were just about to plunge, upon 
the earth. But eclipses and 
meteoric showers are very tran­
sient, and whatever the conster­
nation they inspire, it is soon 
past. A comet, however, may 
hold a huge and brilliant sword 
of fire in the sky for days and 
weeks-appalling the minds of 
men with the fear of some im­
pending and inevitable catas­
trophe. 
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highest degree. The most striking thing about the 
typical comet is the appendage known as the tail. This 
is a streamer of light originating at the head 'and ex­
tEonding, in some cases in a straight line, in others in 
a curve, until lost in the depths of space. In fact, a 
single comet may have several tails at once. Thus 
the comet of 1744 possessed a multitude of tails differ-

tim� an appendage which stretched out into space the 
monstrous distance of 60,000,000 miles. This was ex­
ceeded, however, by the comet of 1811 with a tail of 
100,000,000 miles and still further by the comet of 
18 43, which displayed a tail which possessed a length 
of 200,000,000 miles or more. 

What are these tails? That has been a great mys-
tery. They are not permanent. 

It may be said that the prog­
fess of science justifies the lay· 
ing aside of apprehensions of 
calamity from this source. ThIs 
is, in part, true. But not alto­
gether. The probability of a col­
lision is quite remote, it is true. 
Still it is within the range of 
possibility. It may be said that 
a collision would work no great 
effect. One justification for this 
lies in the fact that even the 
central portion of some comets 
appears to be extremely tenuous, 
permitting faint stars to be seen 

The Comet of 1882, as Seen from Streatham, 
November 4, 4 A. M. 

Coggia's Comet, as Seen on June 10 and 
July 1, 1874. 

In fact, they only come into evi­
dence during the period of com­
parative nearness to the sun. 
Some comets, indeed, seem 
never to attain to this distin�­
tion. Whatever the tail is, it 
would seem pretty clear that it· 
cannot be a solid, or even a gas­
eous appendage w hie h con­
tinues composed of the same· 
material for even a moderately 
brief time. This will be readily 
granted when certain facts are 
weighed. In the first place, the 
tail always extends away trom 

the sun. There may be a pro­
jection from the head in the di· 
rection of the sun. But this is 
comparatively of slight extent 
and is merely an additional 
phenomenon. Secondly, some 
comets have approached so near 
the solar surface and have been 
possessed of such incredible 
veloCity at the time of close ap­
proach that their tails have 
been revolved through vast 
extents as the heads swung 
round our luminary. If we sup­
pose that the tail is always of 

through thousands of miles of the cometary material. 
But this is not known to be a necessary attribute of 
comets in general. In fact, the mass of no comet has. 
ever been accurately determined. So, for aught we 
know, there may be comets whose nuclei are not only 
large but massive. A collision with such a visitor 
from the abyss of space would be disastrous in the 

The Tail of a Comet is Always Directed Away 
from the Sun. 

The Multiple-Tailed Comet of 1744. 

Tails of the Comet ot 1808. 

ing from each other in curvature. A more recent case 
i'l that of Donati's comet (1858) which exhibited both 
straight and curved appendages, as may be seen in the 
engraving. 

That the tail of a comet may be of enormous extent 
has been recognized from Newton's time. He calcu­
lated that the great comet of 1680 possessed at one 

the same material, then in the case of a comet which 
has changed from approach to recession in the coursl'! 
of a few hours the exterior end {)f the tail has reached 
through space with a velocity that is beyond all rea­
son. The comet of 1843 accomplished a complete re­
versal of its direction of movement in the short space 
of 131 minutes. That is to say, it swung its tail of 

'r.he Two Views of Brook's Comet Superposed, One upon the Other, to Compare 
Detlection of the 'l'ail.- Photographed by Barnard. 

Brook's Comet on November 2, 1893. Brook's Comet 'l'wenty-four Hours Later; 
Note Direction of Tail. Tail DetJ.ected 15 Degrees. 

THE PROBLElI 0]1' THE COllETS. 
Photographed by Barnard. 



say 100,000,000 miles through a semi-revolution in this 
time. This means that the particles at the end per­
formed a journey of 314 million miles at the rate of 
40,000 · miles per second. This appears incredible, and 
besides, the disruptive effects of the centrifugal force 
set up would be such that no material would conceiv­
ably be able to endure them. The gigantic flywheel 
would surely burst. This difficulty has been more or 
less realized and felt by astronomers for a long time. 

In fact, it must have been considerations of a simi­
lar character that led Kepler to propound at the be­
ginning of the seventeenth century ( 1619 ) his theory 
of tail formation through repulsive action of the sun's 
light. Conceiving light to be due to the radiation of 
minute particles of matter, it was not at all preposter­
ous to imagine that these corpuscles should sweep 
along with them material found in the comet itself 
and thus generate a tail. So long as the corpuscular 
theory of light was held, it was possible perhaps to 
maintain this view. But with the advent of the wave 
theory which teaches that light does not consist of 
m aterial particles at all, but of waves of energy, the 
hypothesis of Kepler dropped from view. 

. 

In 1811 a very great comet appeared which awak­
ened in the mind of Dr. Olbers, a distinguished ama­
teur German ar;;tronomer, a very keen interest. Ac­
cordingly, he made a profound study of it, · and pro­
posed a theory to account for the phenomena connect-. 
ed with the tails of comets in general. 

He conceived that an electric repulsion was set up 
between the comet and the sun arising from their com­
parative proximity. This would have the effect of driv­
ing off cometary particles in Ii. direction away from the 
sun. Likewise he thought an electric repulsion would be 
generated between the nucleus and portions of its sub­
stance giving rise to · one or more enveloping masses 
of material, tlius explaining appearances observed in 
some comets. . It seems possible that he was right in 
postulating electric repulsion as a cause at work in 
connection with comets. Another theory has, quite 
recently, come to the front which is scarcely able to 
fu rnish a complete explanation of all the observed 
phenomena. However, it seems not unreasonable to 
expect that all the facts may be accounted for between 
the two hypotheses. 

That the tails are to be explained as somehow due 
to the sun has been evident to astronomers for very 
many years. Sir John Herschel perceived this very 
clearly. A couple of years ago ( 1905 ) ,  Prof. E. E. 
Barnard pointed. out this same requirement, expressing 
the view that a repellent influence of some sort pro­
ceeded from the sun. To this, however, ·he added two 
other requirements. Certain comets have, in addition 
to the main appendage which sweeps away from the 
head in the general direction of a line drawn from the 
sun to the comet, one or more smaller and divergent 

tails. For this he asks an ejecting force proceeding 
from the comet itself. Again, he thinks that at times 
some resisting influence in addition to repellent forces 
of the sun and comet must be postulated. Thus in 
Brook's comet of 1893 phenomena were present which 
pretty clearly demand the presence of some sort of re­
sistance in the portion of space traversed. We publish 
herewith a view of tilis comet on November 2, display­
ing stars in the vicinity. The general direction of the 
tail corresponds pretty closely with the radius vector 
d!'awn from the sun through the comet's head. Another 
view shows the comet twenty-four hours later. The 
tail appears here as deflected about 15 deg. from the 
radius vector. The deflection was in a direction the 
reverse of that of orbital movement. A third view 
sbows these views superposed, the stars of the 
two being made to correspond. The two positions 
may now be compared. The direction of orbital 
movement is from the lower to the upper. The tails 
should be approximately parallel, as the radius vector 
was changing its direction but slowly at the time. It 
is as if, in moving from the lower to the upper posi­
tion, the tail had been retarded, especially at its outer 
extremity. Prof. Barnard conjectures that perhaps a 
stream of meteors was encountered. At the same 
time, he points out, as an alternative possibility, that 
some other current of retardation may·  be circulating 
about the sun of whose nature we are ignorant. 

As to just what repellent influence may proceed 
from the sun and result in the formation of certain 
cometary tails, Prof. Svante Arrhenius, president of 
tb e Nobel Institution, has formulated a definite theory. 
More than thirty years ago Prof. Clerk Maxwell, the 
great Scotch physicist, arrived by . means of mathe­
matical considerations at the conclusion that rays · of 
light do exert a pressure, notwithstanding their non­
corpuscular character. The formula for the calcula­
tion of the amount of this light pressure shows that 
it is very feeble. But so is gravitation feeble when 
compared with molecular forces as we see them dis­
piayed in dynamite explosions. Prof. Arrhenius ap­
plies this light pressure to the generation of streams 
-of matter flowing from the comet's head. In order 
to understand how it is that light may be conceived 
as drivIng away from the sun-in opposition to both 
the solar and the cometary gravitative influence-par-
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ticles of the substance of the comet, while at the same 
time the .comet itself is obedient to the solar control, 
it will be well to compare the two forces. 

Gravitation acts on every particle of matter in a 
body, whether the particles be exterior or no€. Light 
pressure, on the contrary, acts only upon the surface 
exposed to it. Thus, in the case of a cannon ball 
every minute particle whether in the interior or not 
feels the gravitative influence. But only the surf�e 

of the hemisphere turned toward the light feels the 
light pressure. And even this cannot be counted fully. 
II'. fact, only the amount of surface exposed perpendicu-

. lady to the light rays-that is, a circle of the same 
radius as the sphere. Suppose we take a ball whose 
radius is 4 inches. Its gravitatioit is so much. U 
now we decre.ase the radius to 2, then to l, and so on, 
the gravitations of the balls will be proportional to 

64, 8,  1, %, 1/64� etc. 
Now, the light pressure will be proportional to 

16, 4, 1, % ,  1/16. 

It is evident that the first series is decreasing much 
more rapidly than the second, so that, whether light 
and gravitation exert absolutely the same strength of 
influence, we shall sooner or later arrive at a point, 
in gradually reducing the radius, where the gravita­
tion is precisely equal to the light pressure. To go 
below this point is to have the light pressure exceed 
the gravitation. The result of a contest between the 
two for control of such small particles can only result 
in their being driven in the direction of the light 
radjation and against gravitation. Now' this is what 
Prof. Arrhenius conceives to happen frequently in 
the case of comets. As the comet approaches the sun, 
his heat so acts upon the cometary substance as to 
produce quantities of exceedingly minute particles of 
such size as to be subject to control by the lumin­
ous rays from the sun in opposition to his gravitative 
influence. Consequently, multitudes of them are driven 

The Parabolic Path of a Comet. 

off in the direction of the radius vector and away from 

the sun. Light shining on this stream of infinitesimal 
bodies gives it the appearance of a luminous streamer. 

This theory that light ( and heat) exert pressure 
may seem almost incredible. And inquiry might justly 
be made whether ther.e is any direct evidence to sup­
port it. In reply, it may be said that there is experi­
mental corroboration of Maxwell's mathematical re­
sult. 

Indeed, about . the middle of the eighteenth century 
an experimental effort was made . to determine whether 
light exerted pressure. The result was doubtful. But, 
in quite recent years, more successful experiments 
have been made. Lebedew, a Russian scientist, who 
W.as perhaps the first to suggest the light pressure of 
Maxwell as a cause of cometary tails, and the Ameri­
cans Nichols and Hull have attacked this problem 
afresh and attained results confirmatory of the general 
proposition of the existence of a radiative pressure ex­
erted by light rays. The accompanying illustrations, 
with the exception of the three photographs of Brook's 
comet, are reproduced from Sir Robert Ball's "Story 
of the Heavens." 

. . . , . 
According to the Electric Railway Review, experi­

ments are being made under commercial conditions in 
Pittsburg, with a 5-ton electric delivery, which can be 
propelled either by its own blltteries or, when running 
along tramway routes, by taking current from the 
overhead line by meanS of an ordinary trolley. The 
vehicle is provided with four 2lh-horse-power motors, 
which are used in series on the trolley line or in paral­
lel on tbe 42-cell battery. The gearing permits of a 
speed of 22 miles per hour when on the tramway track, 
which is fast enough not to interfere with the tramway 
traffic, and the battery can propel the car at 8 miles 
per hour. A smaller car on the same principle has 
been in use for parcel .delivery · for two years. 
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A R T I F I C I A L  S E A  W A T E R .  

( Ooncluded from page 88. ) 
The difference in the temperature readings of the two 
thermometers indicates the rise in temperature at­
tributable to the electrolyzing�action, which is found, 
when the · apparatus is working properly, to be under 
30 deg. F. The inclusion of the small feed tank is 
necessary to keep the flow into the electrolyzers con­
stant. When the plant was first installed and without 
tb is subsidiary tank it was found that the fluid · used 
to become unduly hot, owing to the reduction of the 
flow due to the decrease in head of the solution in the 
elevated tank . 

The fluid in the large supply tank has to be agitated 
at frequent intervals in order that it may be kept at 
,m even density throughout, more especially as a . cer­
tain quantity of magnesium hydroxide solution is 
added. This end is flilfilled by means of a large gal­
vanized iron plate freely perforated, normally rest­
ing upon the flooring of the tank, and connected at 
either end to chains passing over a pulley above the 
tank. When one end of this plate is lifted the other 
acts as the fulcrum so that the operator in order to 
stir the liquid has simply to pull either of the chains 
from a convenient point alongside the electrolyzer in 
order to keep the contents of the tank stirred. 

Owing to the numerous modifications that have been 
effected and the elimination of complicated details in 
.operation combined with the utiltzation of automatic 
action, the plant does not require any skilled atten­
tion. The Poplar installation is supervised by two 
intelligent workmen, whose duties comprise for the 
most part the stirring of the contents of the carboys 
during charging and their removal when filled, test­
ing of the liquid from time to time, and general 
scpE!rvision to see that the apparatus is working, 
though owing to it.s simplicity breakdown is a very 
remote liability. The renewal charges are practically 
nil since the positive electrodes being of platinum 
are indestructible, while two years' constant wear 
of the zinc negative electrodes has failed to show any 
appreciable signs of wear, so that their renewal, pro­
vided proper attention is bestowed, is only requiSite 
every few years. 

When the plant was first installed great difficulty 
was encountered in preserving the stability of the 
disinfectant thus produced. For instance, the solution 
as it left the electrolyzer would show a proportion of 
4.8 grammes of chlorine per liter, but immediately a 
deterioration in the quantity of chlorine would set 
up so that after a few hours the proportion of the 
former wo:uld only be 2 grammes per liter. The over­
coming of this depreciation constituted one of Dr. 
Alexander's great problems, for obviously a disin­
fectant produced by this process which showed such a 
heavy drop in its efficiency was of little commercial 
use. The action of the electric current upon the com­
bined solutions of sodium and magnesium chlorides 
decomposes the last-named chloride as well as the 
water. At the positive poles nascent chlorine and 
oxygen or ozone are formed which instantly combine 
and form an oxygenated compound of chlorine. This, 
though of great oxidizing power, is unstable, and is 
soluble in the fluid in which it is formed. The hy­
drogen set free by the decomposition of the water and 
the magnesium ' released at the negative pole results 
in a production of magnesIum hydrate, part of which 
combines with the oxygenated chlorine compound, 
wb lIe t,he remainder rests in suspension in the tank. 
The sodium chloride acts as the conductor for the elec­
tric current. The chlorine compound solution obtained 
in this manner has only a slight smell of chlorine, in 
fact is nearly neutral, and its strength can easily be 
tested by the general arsenious acid test. In order to 
fix the chlorine Dr. Alexander carried out experiments 
with caustic soda added to the electrolytic Solution, 
which resulted in the formation of a white precipitate 
hydroxide of magnesium which fell to the bottom of 
the carboy. He found that if the carboy were then 
well agitated this white precipitate became · diffused 
throughout the fluid, giving it a milky. appearance, 
and the more milky the liquid the more stable was it 
rendered. As a result of . these investigations he 
adopted the principle already explained of adding a 
small quantity of magnesium hydroxide · to the elec­
ti"olyzed :Huid as it falls into the carboy, thereby com­
bining with the unstable oxygenated chlorine com­
pound and converting them into a stahle hypochlorite 
of magnesiu,m which is stable for all practical purposes 
when kept in non·actinic bottles, well stoppered with 
paraffine corks and away from the light. By this 
simple addition of magnesiulli hydroxide wen stirred 
in a milky fluid is gained and the surplus hydroxide 
magnesium having done its work sinkS to the., bot­
tem. 

During the two years the plant has been in opera­
tion 32,586 gallons of disinfectant have been produced 
with a strength ranging from 4 to 4.5 grammes of 
available Ghlorine per liter and at a I?a!:!.u�a,ctUring 
('ost of about 4 cents per gallon. 

The disinfectant is supplied to the · m�mbers of the 
pUblic in pint bottles from the various depots dis-
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trlbuted throughout the borough, free of cost, and it 
is similarly furnished gratis to the various public 
institutions governed by the municipal authorities 
such as tb.e sick asylums, workhouses, schools, · public 
baths, hospitals, and so forth. Moreover, it is utilized 
for the fiushing of the streets, market and other pub­
lic places, for which purpose 13,656 gallons have been 
used during the past two years, the Works Depart­
ment, to whom this duty is deputed, paying at the 
rate of 2 cents per gallon. 

As an antiseptic it compares very favorably with 
carbolic acid. Immediately the fiuid is brought into 
contact with such decomposing matter as meat, fish, 
freces, or other decaying refuse, the evolution of chlo­
rine is observed, and the loathsome odor attached 'to such decay disappears almost instantly and does not 
reappear if sufficient disinfectant is used. It is obvi­
ous, therefore, that after the first rapid reaction a 
slow continuous evolution of chlorine results so long 
as there is an excess of either oxidizable substances 
01' hypochlorites. It is the presence of _ organic matter 
tbat sets the reaction going and commences the evo­
lution of nascent chlorine. 

The fact that the disinfectant is greatly -appreciated 
by the inhabitants of the borough is evident from the 
huge bulk that is disposed of. Prectsely what its intro­
duction . means to the economical advantage of the 
municipal authorities may be gathered from the great 
saving that has attended the introduction of the 
process in comparison with the cost of formerly dis­
tributing carbolic acid, which saving is now over 
$;),030 for the two years. 

• 1 • • • 
Hebulldtng the q.uebec Hrldge. 

The Canadian government, says the Iron Age, will 
assume all the assets and franchises of the Quebec 
Railway . and Bridge Company under a resolution 
which will be introduced at Ottawa, and the recon­
struction of the Quebec bridge will be .undertaken as a 
government project, under the supervision of the 
Trans-Continental Railway Commission. The over­
sight of the construction work will be in the hands of 
a board of prominent engineers, one from Canada, one 
from the United States, and the third from Great 
Britain. It is stated that the Canadian government 
will assume the loss of all expenditures made by the 
Quebec Bridge Company under the . bond issue guar­
anteed by the government up to the collapse of the 
bridge, the amount being between $5,000,000 and 
$&,000,000. 

• • • •  
The Hells of the ltIetropolltan Tower. 

A Westminster peal of .bells weighing 7 tons is to 
bE' hung in the uppermqst gallery of the great tower of . 
the Metropolitan Life Insurance . Building, which is 
now fast nearing completion in New York city. The 
gallery in question . is on the forty-sixth fioor. The 
bens will be placed between white marble pillars, 
against which the deep rich bronze of the bells will 
be visible. Instead of suspending the bells . in the 
usual . way upright supports will be used. Automatic 
cla.ppers will strike the quarter hour. The largest of 
the bells will weigh 7,000 pounds, and will measure 
70 inches across its mouth. It will be toned to B 
fiat, and will be used to strike the hours as well as to 
take part · in the general choir. The second bell, an 
E fiat, will weigh 3,000 pounds ; the third, an F nat­
ural, will weigh 2,000 pounds, and the fourth a G, 
"W ill weigh 1,500 pounds. The bells will be rung at 
rather more than twice the height of any other peal 
in the w orld. 

. ' . '  . 
Concrete Hallway Ties Not Found Satisfactory. 

After years of thorough testing and experimenting, 
the ' officials of the Burlington Railroad have come to 
the c,?nclusion that the use of concrete for ties is not 
satisfactory, and that the most satisfactory solution of 
the tie problem is to treat wood so that it will with­
stand the action of .the elements. Accordingly they 
have decided to construct a large plant for treating 
ties, bridge timbers, etc., .with creosote. This plant 
will be the' largest and most complete of its kind in 
the world. It will cost about $270,000. _ 

• · e l  • 
Transvaal Stope Dr1ll Competition. 

The Transvaal Chamber of Mines has forwarded a 
number of copies of the rules governing the stope 
drill contest to the Anlerican Institute of Mining En­
gineers. Those who desire to compete for the prizes 
can obtain copies of the results from the secretary of 
the Institute at No. 29 West 39th Street, New York. 

According to a consular report the electric railway 
departments in the German electric works were very 
active durhig the year 1907. In the first place, Berlin 
an d HaIIlbUJ:'g gave them .continuous occupation in the 
further extension of their elevated and underground 
railways; The Prussia.n State, which introduced elec­
tricity for the Hamburg suburban traffic, also became 
a customer. Bavaria, too, decided to apply electricity 
as a motive power for railway traction on the Berchtes­
gardeli-Salzburg llne. 

Scientific Alnerican. 

lII.-THE GERIIAN NAVY OF TO·DAY. 
Continuing our series of articles on the leading 

navies of the world, of which the first, on the American 
navy, was published on December' 7, 1907, and the sec­
ond, on the British navy, March 7, 1908, the present 
article deals with the German imperial navy, which, 

. in point of . strength and efficiency, is entitled to rank 
as third, the United States na.vy taking the second 
position. 

With one important exception, the German navy, in 
respect of its physical characteristics, or materiel, is 
thoroughly up-to-date, both in design and workman­
sh ip. That is to say, the ships of each period were 
well abreast of naval development at the time they 
were designed. The one exception, which relates to 
the armament, seriously a:\'fects the efficiency of all ­
battleships completed previous to 1903, and in a less 
dfogree those completed between 1903 and 1908. We re­
fer to the comparative weakness' of the main arma­
ment ; for in none of the German battleships afioat 
to-day is there a gun mounted that is heavier than the 
ll-inch, 40-caliber piece, which constitutes the main 
armament of the ten latest ships of the "Deutschland" 
an d "Braunschweig" types. The earlier battleships, 
of the "Wittelsbach" and "Kaiser Friedrich" cla&'Bes, 
ten ships in all, carry only a 40-caliber, 9.4-inoh gun 
h the main armament. The 40-caliber, ll-inch fires 
a shell of 595 pounds weight, which is capable of pene­
trating 6 inches of modern armor at 8,000 yards ( the 
probable battle range of the future) . .  The 9.4-inch, 
40·caliber gun fires a shell of 309 pounds weight, which 
can penetrate only 4¥.a inches of armor at 8,000 yards. 
The laCk of power in these guns will be evident if they 
are compared with our 12-inch gun, firing an 850-pound 
shell, which is good for 11 inches of armor at 8,000 
yards raDge: 

The weakness of the main armament did not attract 
much attention until the advent ' of the "Dreadnought" 
type of warship, armed exclusively with 12-inch guns 
of great range and penetrating povrer ; and the . German 
nation is entitled to great credit for -the eharacteristic 
energy with which they have recognized the defect, . 
and set about what is practically the creation of a new 
navy. "Dreadnoughts" of great size and power were ' 
at once laid down, and the work upon them pushed 
with such energy that two of them, the "Nassau" and 
"Westfalen," are afioat ; two more are on the eve of 
launching ; three others will be laid down this year, 
and another three next year ; and all will be completed 
in the spring of 1912. Furthermore, the Germans are 
building three "Dreadnought" cruisers. One of these 
is launched, another is about to be, and a third, to 'be 
laid down this autumn, will be completed in the same 
year, so that early in 1912 Germany will possess thir­
teen lifuips all mounting heavy long-range, armer-pierc­
ing guns exclusively. The new gun, by the way, 
although it is an 11-inch piece as compared with the 
12-inch carried by the "Dreadnoughts" of other navies, 
"W ill have the great length of 50 calibers, and will de­
liver its 760-pound shell with a velocity of 3,250 feet 
a sec�nd, and will be capable of piercing 9 inches of 
Krupp steel at 8,000 yards. This is a slightly more 
powerful · gun than 0)11' 40-caliber, 12-inch, which is 
gcod for 8%, incheS' at that range ; but it is not equal 
to our 45-caliber, 12-inch, whose penetration for that 
distance is, as stated above, 11 inches. 

SUMMABY.-In the present series of naval articles, 
we are following a method of classification which in- ' 
cludes under the head of first-class battleships all those 
which are less than. twenty years old and of 10,000 
tGns displacement or over. It may seem somewhat 
absurd to include in the same class 'as the modern 
"Dreadnought" a vessel twenty years older. But 
Since .it is impossible to find a system of classification 
which will satisfy everybody, perhaps the best method 
is to arrange the ships on this plan, and leave each 
individual ' to make his own subdivision to please him­
self. On the twenty-year-old, 10,000-ton basis, then, we 
find. that Germany possesses twenty-eight battleships, 
either built or nearing completion, of a total displace­
ment of 355,738 tons ; and of older battleships now rele­
gated ta -coast defense, it possesses eight of 33,200 tons . 
Of first-class cruisers, ranging in displacement from 
8,760 tons to 19,000 tons and of from 19 to 25 knots 
speed, she has built, or now has under construction, 
eleven ships of at;l aggregate displacement of 131,000 
tons. All of these vesselS' are of the .armored cruiser 
type, with a continuous belt from stem to stern. Of 
second-class cruisers, Germany possesseS' six vessels 
of a little under 6,000 tons displacement and 19¥.a 
tt) 21 knots speed, aggregating 34,245 tons. These are 
of the protected cruiser type, with no waterline armor, 
but a complete protective deck of considerable thick­
ness. Of the third class of the protected type, Ger­
many possesses a large number of ships, most of them 
0:' 21 to 25 knots Speed. The displacement varies 
from 2,600 tons to 3,740 tons, which. is the displace­
ment of the pair of 25-knot scout cruisers recently 
laid down. The aggregate displacement of these ships 
ill 88,947 tons. The torpedo-boat destroyer fieet in­
cludes ninety-three vessels, of from 280 to 670 tons 
displacement, and from 21 to 30 knots speed. A.s 

yet, Germany has given but little attention to sub­
marines, and she possesses but four boats, built or 
under construction, concerning which but little infor­
mation is obtainable. 

BATTLESHIPs.-The German navy is ' essentially mod­
ern ; that is to say, it includes fewer obsolete ships 
in its list of effectives than any other navY, unless 
indeed the light armament be considered to render 
them so. It was not until early in the nineties that 
the government built its first group of battleships 
of the modern type ; that is to say, . ships embodying 
a sufficient number of the elements that go to make 
up a first-class modern battleship to enable them to 
remain on the active list at the present day. EarlY 
in 1890, five ships of the "Brandenburg" class ' were 
laid down. They are of about the same displacement 
( l0,060 tons) as our own "Oregon" class. They were 
designed for a speed of 17 itnots, which they attained 
on trial, although the Speed is, of course, somewhat 
lower to-day. They carry a complete waterline belt 
of compound armor, 12 inch9B thick at the en�s, and 
15 inches amidship. They were remarkable in theit' 
day for the fact that they carried two more heavy 
guns in tnelr main battery than the contemporary 
battleships of other navies, ' the main armament con­
sisting of four 40-caliber, 11-inch guns and . two . 35- . 
caliber, 11-inch, carried in three turrets on the axis 
of the ship ; two forward on the forecastle deck, two 
amidships, and two astern on the main deck. The 
secondary battery was light, consisting of eight 4 .1-
inch guns, 'so that in respect . of armament the 
"Brandenburgs" were an anticipation of the modern 
"Dreadnought." The barbettes were protected by 12 
inches, and the turrets by 5 inches of compound 
armor. The e:\'fectiveness of the main battery is 
limited, as in the case of most other battleships of ' 
that period, by the fact that the turrets had to be 
sw ung around to the end-on position, between every 
round, before loading. The freeboard, also, as in the 
case of our own "Oregon" claSS, is low, except for­
ward, where the 11-inch guns are carried upon a fore­
castle tieck, . which should give these ships an advan­
tage over the "Oregon" in steaming to windwar!l. 

Following the "Brandenburg" class came the five 
ships of the "Kaiser" class, which includes the "Kaiser 
Friedrich 111 .," "Kaiser Wilhelm II.," "Kaiser WU­
helm del' Grosse," and "Kaiser Karl del' Grosse." These 
vessels marked a decided advance in everything, ex­
cept the main armament, over the "Brandenburg" 
class. They are of about 1,000 tons greater diSplace­
ment and 30 feet longer on the waterline, while the 
speed realized, on trial was, in every . case, 18 knots or 
over. They carry 1,050 tons of coal., and also 100 tons 
of liquid fuel, the latter in the double bottom. For 
some reason which has never been stated, the German 
government decided that the 9.4-inch Krupp gun was 
a sufficiently powerful piece to mount on modern 
battleships ; and thiS' was chosen for the vessels of 
this class. But if the main armament was light, the 
secondary armament of eighteen 6-inch guns was un­
usually powerful for a vessel of this displacement. 
The secondary battery is, moreover, exceedingly well 
mounted, six of the pieces being carried on the up­
per deck in six single turrets protected by 6-inch 
armor, the other twelve being mounted in casemates, 
eight on the upper and four on the main deck. The 
protection of these ships was in advance of that of 
contemporary battleships, consisting entirely of the 
then new Krupp armor. It includes a 12-inch belt, 
a 3-inch deck, 10-inch protection for turrets and bar­
bettes, and 6-inch protection for the secondary bat­
tery. In this class of ship the government intro­
duced, for the first time, triple-screw propulsion, a 
system which has been maintained in all the later 
battleShips. ' The "Kaiser Barbarossa," of 10,790 
tons displacement, 17.5 knots speed, launched in 1900 
and reconstructed in 1907, should, strictly speaking, 
be reckoned in the "Kaiser�' class, from which she 
differs chiefiy in the removal of four 6-inch guns from 
the main deck, and in the removal of top weights in 
the way of bridges, superstructures, and military 

. masts. 
The "Wittelsbach" class of five ships shows the 

gradual increase in displacement, which reaches 
11,830 tons in these ships. The speed is 18 knots, and 
the coal supply was increased to 1,400 tons, with 200 
tons of liquid fuel carried in the double bottom. The 
freeboard was improved by maintaining the upper 
deck fiush throughout the whole length of the ;ithlp. 
The main battery consistS' of four 9.4-inch guns ; the 
forward pair carried at the forward end of the super­
structure deck with a lofty command of 30 feet above 
the water. The after pair is mounted on the upper 
deck with a command of about 25 feet. An impor· 
tant change, as compared with the "Kaiser" class, 
was made in the mounting of the ' secondary battery 
of eighteen 6-inch guns. Fourteen of these are 
emplaced behind 5'A,-inch armor, in a central . two· 
deck battery, ten gunlil on the main deck, and four 
on the upper deck in casemates. The other four guns 
are mounted forward in casemates, two abreast od 
two ahead of the forward 9.4-inch guns. Great at-



tentlon has been paid to securing heavy end-on fire, 
which ahead consists of two 9.4 and eight 6-inch 
guns, while the astern fire is two 9.4 and six 6-inch_ 
In the "Wittelsbach" class, the thicknesS' of the belt 
as compared with the "Kaiser Friedrich III." was 
r€duced from 12 inches to 9 inches. With this is 
associated a deck 3 inches thick on the slope ; while 
from main turret to main turret the side of the ship 
is protected from the belt to the gun deck by 5 %  
incheS' of armor. The barbettes and turrets have 1 0  
inches protection, and the casemates o f  the secondary 
battery 6 inches. 

In 1901-2 the Germans laid down allother class of 
five ships known as the "Braunschweig" class. As 

� �  . . - --.���. 
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5,000 yards, as againS't a penetration by the 6-incn 
guns at the same range of 3% inches. It should be 
mentioned here that the "Braunschweig" class, liko 
the two that preceded it, carries an unusually power­
ful torpedo armament, consisting of six torpedo tubes, 
17.7 inches in diameter ; five of them submerged, anll 
one at the stern above water, the S'tern ' torpedo being 
protected by armor. Four of the submerged tubes 
are mounted in broadsides, and the fifth is built into 
the bow of the ship, just below the ram, an arrange­
ment not found in ships of any other power. In the 
"Braunschweig" class the Germans remedied the un­
questionable weakness of the main battery in their 
earlier shipS', by mounting four 40-caliber, 11-inch 
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laying down of five ships of the "Deutschland" class. 
These vessels differ from the "Braunschweig" only 
in the armor protection, which is increaS'ed. It con­
sists or ,9.� inches at the waterline, 11 inches on the 
barbettes and turrets, and 6tA, and 6 �  inches on the 
batteries and casemates ; while the side protection 
was improved by increasing the thickness of armor 
on the lower deck from 5 inches to 8 incheS'. The 
armament consists of four 11-inch and fourteen 6.7-
inch guns, the secondary battery being mounted as in 
the "Braunschweig," with the difference that the four 
guns on the main deck are emplaced in casemates 
instead of in turrets. The coal supply was increased 
to 1,800 tons, and the speed remains at 18.5 knots. 

Displacement, 10,000 tons. Speed, 17. Coal, 1,050 tons. Armor l Belt, 15-lnch compound ; 
barbettea, 12 Inches. Armament: Six ll-inch ; eight 4.1-inch guns. 

Displacement, 9,050 tons. Speed, 21. Armament I Fonr B.B-Inch ; ten Mnch gnns. 
Armor: Belt, 4 inches ; deck, 8 inches ; gnn positions, 4 inches. 

, . Battleship " Brandenburg." Class of Four Ships. Armored Cruiser " Prinz Friedrieh Karl." Class of Three Ships. 

This is the German answer to the " Dreadnought." German answer to the " Indomitable." 
Displacement, 18,000 tons. Armament: Twelve ll-inch 50-caliber gnns. Speed, 19. Displacement, 19,000 tons. Speed, 25. ArmalDent: Twelve ll-inch gnns. 

" Nassau." Class of Seven Ships of Dreadnought Type. " F." Class of Two Ships of Cruiser-Battleship Type. 

compared with their predecessors, their diS'placement 
was increased from 11,830 to 13,200 tons, and the 
coal supply from 1,400 to 1,600 tons, wi<h 200 tons 
of liquid fuel. The designed speed was the same, or 
18 knots, with 16,000 horse-power. The system of 
armor protection is practically the S'ame, except that 
the side armor was carried, unbroken, from main 
barbette to main barbette up to the main deck, and 
the barbette and turret armor was increased to 11 
inches. The maiR armament is more powerful, and a 
considerable increase was made in the power of the sec­
ondary battery, the 6-inch gun being replaced by a 
more powerful piece of 6.7 inches caliber, which is 
capable of penetrating 5� inches of Krupp steel at 

guns. Although this piece is weak in comparison 
with our 45-caliber, 12-inch piece as mounted in the 
"Connecticut" and "Kansas" classes, its penetration 
being but 6 inches at 8,000 yards, as compared with 
11 inches of our 12-�nch piece, it marked a consider­
able advance over the 9.4-inch of preceding battle­
ships, whose penetration at 8,000 yards is only 
4% inches. The secondary battery was greatly 
strengthened by substituting a new 6.7-inch, 40-cali­
ber gun for the 6-inch used in previous S'hips. Ten 
of the fourteen 6.7-inch guns are mounted in a central 
battery on the gun deck, and four in turrets on the 
deck above. 

In 1903-5 the battleship fleet was increased by the 

But if Germany had fallen behind the other powers 
in respect of the size and gun power of her JbatUe­
sh ips, when once she had adopted a policy of building 
all-big-gun, high-speed "Dreadnoughts," she put it into 
execution with characteristic German thoroughness. 
In July and August, 1907, she laid down four "Dread­
noughts" of about 18,000 tons diS'placement and 19 
knots speed. Much doubt has existed as to the arma­
ment of these ships, and it has been variously given 
as including ten to sixteen 11-inch guns. As a mat­
ter of fact, they will carry twelve �uch pieces, all of 
the new and powerful 50-caliber pattern. The hullS' 
of the ships will follow the general "Dreadnought" 
lines. the general freeboard . being about 18 to 20 

DIBplacement, 11,648 tons. Speed, lB. Coal, 1,450 tons, and oll. Armor : Belt, 9 inches to 
4 Inches ; deck, 8 inches ; side, � inches ; gnn positions, 10 Inches to 6 inchel!. Armament I 

Fonr 9.4-inch and eighteen &inch gnns. Torpedo tubes, six (live submerged). 

DISplacement, 12,997 tons. Speed, 18.0. Coal, 1,600 tons, and oil. Armor: Belt, 9 inches 
to 4 inches ; deck, 8 inches ; side, 6 inches ; gnn positions, 10 Inches to 6 inches. Arma­

ment: Four 11-inch ; fourteen 6.7-inch ; twelv� 8.4-inch ; . twenty small guns. Tor-
Complement, 715. Date, 1902. 

Battleship " Wet tin." Class of Five 
pedo tubes, six submerged. Complement, 660. Date, 1904. 

Ships. Battleship ., Braunschweig." Class of Five Ships. 
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feet, with a forecastle deck of 28 feet freeboard. For­
ward and aft will be a pair of two-gun turrets 
mounted, as in our own "South Carolina" and "Michi­
gan," the guns .of one pair firing above the roof of the 
adjoining turrets, and the two other turrets will be 
placed diagonally athwartships. The concentration 
of fire by this arrangement will be very powerful, 
consisting of eight 11-inch dead ahead and dead 
astern, and twelve 11-inch on either broadside. Com­
pared with our own "Dreadnoughts," the "Nas­
sau" class is inferior in speed, but possibly 
superior in gun power. The 50-caliber, 11-inch 
gun delivers its 760-pound shell at the enor­
mous velocity of 3,250 feet per second, and it 
is capable of penetrating 18·lh inches of Krupp 
armor at 5,000 yards, and 9 inches at 8,000 
yards, as against 16lh inches and 11 inches, 
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of the navy has been put into ar­
mored cruisers, of which, at pres­
ent, the navy has but eight, with 
three of the all-big-gun type under 
construction. The earliest of this 
class is the "Fuerst Bismarck," of 
10,700 tons and 19 knots, and 1,200 
tons coal capacity. She has an 8-
inch belt and 4-inch deck, and 

Displacement, 11,643 tons. Speed, 18.1. Coal 
Supply, 1,450 tons, and oil. Armor : Belt, 9 in­

ches to 4 inches ; deck, 3 inches ; side armor, 5� 
inches ; gun positions, 10 inches and 6 inches. 

Armament: Four 9.4 inch ; eighteen 
5.9 inch ; twelve 3.3 inch ; twelve 

1.4 inch ; eight machine guns. 
Torpedo tubes, six (five 

submerged). Comple­
ment, 715. Date, 

1903. 

Battleship " Mecklenburg." (" Wettin " 
Class.) 

93 

Displacement, 8,930 tons. Speed, 20.3. Coal, 
1,500 tons, and oil. Armor: Belt, 4 inches ; deck, 

2� inches ; side, 4 inches ; gun positions, 6 in­
ches to 4 inches. A r m a m e n t : Two 

9.4 inch ; .  ten 6 inch ; ten 3.4 inch ; 
fourteen small guns. Torpedo 

tubes, four (three submerged). 
C o m p l e m e n t , 528. 

Date, 1902. 

Armored Cruiser " l'rinz Heinrich." 

four armored cruisers of the "Prinz 
Adelbert" and "Roon" classes, mounting 
four 8.2-inch guns in turrets behind 6 
inches of armor and ten 6-inch guns in 
a central battery protected by 4 inches of 
armor. She has a 4-inch continuous belt, 
associated with a 2-inch deck. The weak­
est feature of these last five ships is the 
light protection of only 4 inches at the 
waterline. In the next pair of cruisers 
of the "Scharnhorst" class, of 11,600 tons 

Displacement, 10,914 tons. Speed, 18.0. Coal Supply, 1,050 tons, and oil. Armor : 
mounts four 9.4-inch guns 
in barbette turrets, protected 
by 8 inches of Krupp armor. 
The secondary battery con­
sists of twelve 6-inch, mount­
ed either in casemates or tur-

and 22% knots speed, the increased di. 
mensions permitted .of a considerable all-around im­
provement in the protection. The belt is from 6 inches 
to 4%, inches in thickness ; the barbettes and turret 
hoods are protected by 6 and 6%, inches, and the lower 
deck side and the upper battery by 6%, inches of Krupp 
steel. Two thousand tons of coal can be stored in the 
bunkers, and 200 tons of oil in the double bottom. 

Belt, 11%; inches ; deck, 3 inches ; gun positions, 9%: mchesand 6 inches. Arma­
ment : Four 9.4 inch ; eighteen 5.9 inch ; twelve 3.3 inch ; 

twenty small guns. Torpedo tubes, six (five 
submerged). Complement, 700. 

Date, 1898. 

Battleship ., Kaiser Friedrich III." Class of }'ive Ships. rets, four on the gun deck, 
Six on the main deck, and 

two on the forecastle deck. She has a high freeboard. 
good gun command, and was an excellent ship of 
her day. Following the "Fuerst Bismarck" came 
the "Prinz Heinrich" of 8 ,930 tons and 20 knots. She 
has a 4-inch belt, ' 6-inch protection to the turrets, and 
4 inches on the central battery and casemates. She 
is armed with two 9.4-inch and ten 6-inch 40-caUber 
guns, and can stow 1,500 tons of coal and 200 tons of 
liquid fuel. From 1901 to 1904, there were launched 

respectively, of penetration for our 45-caliber, 12-
ir!ch piece. In addition to the four "Dreadnoughts" 
laid down last year, the Germans are commencing 
three this year, and three more will be laid down in 
1!!09. For the present, however, they have ' seven 
ships of the "Dreadnought" class in hand. 

ARMORED CRUISERs.-The strength of the German 
navy lies in the number and homogeneity of its bat· 
tlEships, and relatively little of the total displacement 

As an answer to the British armored cruisers of 
the "Indomitable" class, the Germans have three all­
big-gun cruisers under construction. One, the "Blue­
cher," of 14,760 tons displacement and 22% knots 
speed, has been launched. She will carry eight 11-
inch, 50-caliber guns, mounted in four turrets, one 
forward, one aft, and one on each broadside. Two 
other cruisers of this type are under construction, 
each of which will displace 19,000 tons, and carry a 
battery of twelve 11-inch guns mounted similarly to 

Displacement, 12,wI tOllS. Speed, l�.U. Co ... , 1,000 tons, ami 011. Arlllor : Belt, 9 inches to 4 inches ; deck, 3 inches ; side, 6 1nches ; gun positions, 10 inches to 6 inches. ArDUUllent : Four ll-inch ; 
fourteen 6.7-inch ; twelve 3.4-inch ; twenty small guns. Torpedo tubes, six (five submerged). Complement, 660. DUe, 1006. 

Battleship " Preussen." (" Braunsehweig " Class.) 

III.-THE GERMAN NAVY OF TO-DAY. 
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tho.se o.f the main battery o.f the battleship "Nassau." 
These two. ships are designed to. steam at 25 kno.ts, 
and they will pro.bably be driven by turbine engines. 

Scientific American 

new French regime o.f 1895 to. May, 1904, 10,000,000 
cubic yards ,were remo.ved. The to.tal amo.unt taken 
o.ut by the French, therefo.re, was 22,600,000 cubic 
yards. 

The excavatio.n do.ne by the United States go.vern­
ment is sho.wn in full black. With the advent o.f the 
Americans came the magnificent excavating machin­
ery, which had been develo.ped during the past two. 
decades fo.r the excavatio.n o.f large American wo.rks, 

AUGUST 8, 1908. 
been remo.ved befo.re ano.ther three years has elapsed, 
and many mo.nths, if no.t a year o.r two., befo.re the huge 
triple flight o.f lo.cks at Gatun has been co.mpleted. 

• •  e l  • 
Prodncer Gall for S&eatn Generation. 

The use o.f pro.ducer gas in place o.f so.lid fuel for 
steam generatio.n has as yet made little headway, al­
tho.ugh there is much to be said in its favo.r fro.m the 
point o.f view o.f co.nvenience and cleanliness. A paper 

PROTECTED CRUISERs.-The pro.tected cruiser, except 
in its latest develo.pment as a fast, lightly-armo.red 
srout, may be said to. have had its day. To.o. slo.w fo.r 
sec-uting, and to.o. lightly pro.tected to. be able to. en­
co.unter the armo.red cruisers o.f the enemy, it is diffi· 
cult to. say just what its field o.f o.peratio.ns will be in 
the next naval war. Germany possesses 
thirty-fo.ur ships o.f this class, ranging in 
displacement fro.m 2,603 up to. 5,956 to.ns, and 
in speed fro.m 19 to. 25 kno.ts. The larger 
ships o.f the "Freya" class carry two. 8.2-
inch and eight 6-inch guns. The smaller 
cruisers are armed chiefly with the 4.1 inch. 
The latest vessels range fro.m 3,200 to. 3,740 
to.ns in displacement, and the speed has been 
gradually increased fro.m 23 to. 25 kno.ts, the 
last fo.ur ships o.f this class to. be built, the 
24 %·kno.t "Ersatz-Pfeil" and "Dresden," and 
the "Ersatz-Greil" and "Ersatz-Yajd," o.f 25 
kno.ts speed, being cruisers o.f the SCo.ut class, 
co.rrespo.nding to. o.ur o.wn "Salem," "Ches­
ter," and "Birmingham." 

,)<-�- - -- - - - - - - - .----- -- -- - - -- . 4JO� - -- - - - - - . - - - - - - "  - - - _  • •  , - • • • • . • •  �, 
by J. H. Lester, M.Sc., published in the issue 
o.f the Jo.urnal So.c. Chem. Industry fo.r May 
15, describes a remarkable experimental 
form of gas-heated steam bo.iler which, if it 
can be co.pied on a large scale, will be likely 
to. revolutio.nize the present metho.ds o.f 
steam generatio.n. 

DESTRo.YERs.-The fleet o.f to.rpedo.-bo.at de­
stro.yers calls fo.r no. special mentio.n. . The 
speeds are mo.derate, the Germans never 
having attempted to. go. abo.ve 30 kno.ts ex­
cept in the case o.f o.ne vessel kno.wn as "G 
137," a 572-to.n bo.at which made abo.ut 34 
kno.ts an ho.ur. The earlier bo.ats, built in the 
late eighties and early nineties, were o.f 21 
to. 23 kno.ts speed. In 1900 the speed had 
beE\ll raised to. 27 and 28 kno.ts ; and in 1905 
it reached 28¥.! kno.ts. The bo.ats autho.r­
ized in 1906, 1907, 1908, a do.zen in each 
year, are to. sho.w 30 kno.ts an ho.ur. The 
German navy is o.nly no.w entering serio.us­
ly upo.n the co.nstructio.n o.f submarines ; the 
o.ne co.mpleted ship o.f which any details 
are kno.wn, is abo.ut 130 feet in le�gth, dis­
places 190 to.ns, and is credited with a speed 
o.f 12 kno.ts o.n the surface and 9 submerged. 
The particulars of the later bo.ats are no.t 
available. 

Cross Section of the Culebl'a Cut, Showing Progress o.f Excavatio.n 

As an example o.f the high duty . o.btain­
able in steam pro.ductio.n with this fo.rm o.f 
bo.iler, Mr. Lester states that a series of his 
gaS-heated tubes built up into. a blo.ck o.c­
cupying o.nly o.ne cubic yard o.f space, wo.uld 
evapo.rate as much water as a Lancashire 
bo.iler measuring 30 feet by 8 feet diameter 
and that the efficiency o.f the new bo.iler 
would be as high as that o.f the Lancashire 
bo.iler when wo.rked with eco.no.mizers. 

... I . , . 

PROGRESS OF EXCAVATION OF CULEBBA 

CUT. 

June 1, 1 908. -

MATERiAL TAKEN O(Jr BY 
calm TO 1889 INCLUSIVE AS 

'':<:�''dllJnVlr''r8Y fRENCHRECGROS. 

�";:" ·:!:.tIlUlJ'fIfVTITYOfMATERIAL TAf(ENO(JT BY 
v :· _  • ....-.,,-" .r.J\"� 1A1 fRENCIICo. I8B5 TO MAYI904 AS 

SIIOWN BY flm/ell RECOROS. 

'1II1n'lTlTvmMA7[f?lAl TAKENOllT BY 
JlMFR fr..4,1/STOJUN£ W 1908 OfWIIICI! 

WAS TAKENOlJTTHE 
ST YEAR-AN AVAIlA6tOf 

932.624. YDS. PER MONTH. 

TY OFMATERIAL TO BE \ 
OUT AfTER JUNEIf!!IS08 

The experimental boiler deSigned by Mr. 
Lester co.nsisted simply o.f a copper tube o.f 
3/16 inch internal diameter, and 2'0 inches 
in length, surro.unded by a jacket allo.wing 
1/16 inch space between the two. tubes. 

The gas and air mixture entered at the to.p 
o.f the inner tube, and by careful regulatio.n 
a flame 7 inches in length, sho.wing less than 
0.50 per cent o.f free o.xygen, and less than 
0.50 per cent o.f carbo.n mono.xide in the exit 
gases, co.uld be o.btained. The water entered 
the annular space between the two. tubes, 
and flo.wed upward, in the o.ppo.site direction 
to. that o.f the gas mixture. The co.oling o.f 
the gas by the ado.ptio.n o.f this principle o.f. 
co.unter-current circulatio.n was so. effective, 
that the latent heat o.f co.ndensatio.n o.f the 
water pro.duced by the co.mbustio.n o.f the gas 
was reco.vered ; and the to.tal lo.ss o.f heat at 
the base ( o.r chimney end) o.f the co.mbus­
tio.n tube never ' exceeded five per cent. Mr . 
Lester, in fact, believes that by lengthening 
his tubes he co.uld reco.ver 100 per cent o.f 
the calo.riflc value o.f the gas in the water, 
and thus co.nvert his bo.iler into. a calo.ri-

In recent issues o.f the SClENTl]'IC AMER­
ICAN we have kept o.ur readers info.rmed o.f 
the rapid rate o.f excavatio.n which has been 
attained in cutting the Panama Canal 

1--_..J.LJl....v.c:u.u::u-....L..-I..'t..L.Jo.l,.I.U..A. __ --i TO COMPLETE THE CUT. 
' 

meter. 

thro.ugh the lo.w range o.f mo.untains which 
fo.rms the divide thro.ugh the Isthmus. A 
mere statement o.f to.tal quantities, ho.wever, 
unless o.ne is used to. thinking in engineer. 
ing figures, may fail to. give an adequate 

The steam passed away by an outlet in the 
side of the upper part o.f the o.uter tube. The 
restricted space avajlable for water was pur­

, po.sely ado.pted, in o.rder to. prevent any 
downward current o.f water in the 'annular 
space. 

representatio.n to. the mind o.f what is be­
ing do.ne. We publish, therefore, the ac· 
co.mpanying typical cro.ss sectio.n of the 
Culebra cut, ' in which the relative amo.unt 
o.f material taken o.ut by the French and by 

1----�--------�� =2. 000.000. (jU_ YDS. The burning o.f the gas with the minimum' 
'o.f oxygen supply, of course increased the 
final temperature attained by the gas mix­
ture, and therefo.re the efficiency o.f the 

Diagram Showing Work Done at Culebra Cut by the }'rench and 

the IJnited States Engineers-

the United States go.vernment is sho.wn, to.gether with 
the to.tal amo.unt which must be remo.ved to. co.mplete 
the canal to its full depth. It will be seen that the 
width o.f the cut at the o.riginal surface o.f the gro.und 
is about 450 feet, and that the highest po.int o.f the 
cut is 200 feet abo.ve mean sea level. Fo.r the first 105 
feet of depth ' the sides o.f the cut have a slo.pe o.f 2 to. 
3.  At an elevatio.n o.f 95  feet abo.v� sea level there is 
on each side o.f the canal a berm, 'o.r roadway, 45  feet 
in width, fo.r the acco.mmodatio.n o.f railro.ad tracks o.r 

such as the Chicago drainage canal and the heavier 
work on our main steam railro.ads. By the lavish use 
of this machinery it has been po.ssible to remo.ve in a 
given time an amount o.f yardage which co.uld never 
have been taken o.ut with the lighter machinery used 
fro.m fifteen to twenty years ago.. As soon as the ma: 
chinery was installed and set to. wo.rk, the rate of prog­
ress increased very rapidly. The amo.unt of material 
removed under American administratio.n up to June 
1 o.f the present year was 18,445,426 cubic yards, and 

bo.iler. It was fo.und experimentally, that 
the' pro.ductio.n o.f a rapid series of gas explo.sions, o.r 
musical notes, appeared to. be co.incident with the co.n­
ditio.ns required fo.r this perfect co.mbustio.n ; and that 
the mixture giving the highest musical no.te when ig· 
nited, gave the mo.st satisfacto.ry results as regarded 
lo.w percentages o.f free oxygen and carbo.n mo.no.xide 
in the exit gases . .  

A boiler co.nstructed upo.n this prinCiple, using pro.­
duceI' gas, might therefo.re co.nvert 95 per cent of the 
heating value of the gas into. the thermal energy of 

The canal extends from the 40-foot line on the Atlantic to the 4O-foot line on the PacifiC, a distance of 50 miles. The first 8 miles is a sea-level channel ; next is 24 miles of lake navigation at 85 "feet above sea level ; 
then 7J.i1 miles of narrow canal_throngh the CUlebra hills, ;  then 5 miles of lake navigation at 55-foot level ; and, last, 4J.i1 miles at sea level. 

ro.ads for vehicles. This brings us to. the top o.f the 
canal prism pro.per, the walls o.f which have a slo.pe o.f 
1 to 10 to the bo.tto.m of the canal, which is 4 5 '  feet 
deep and in the section here sho.wn has a bQttom 
width o.f 200 feet. In o.ther parts of the canal, o.ut­
side the Culebra cut, the width will be increased ac-
co.rding to conditions, uP . to. ,500 feet. 

. 

, The amo.unt o.f material taken out o.f the cut during 
the French administration is sho.wn by stippled shad­
ing. During the old French regime o.f fro.m 1881 to 
1899, U,600,000 cubic yards were removed ; under the 

PROFILE OF THE PANAMA CANAL. 

o.ver 11,000,000 cubic yards o.f this was taken o.ut dur­
ing the last twelve mo.nths, representing an average 
o.f 932,624 cubic yards per month. On June 1, 1908, 
there remained to.

- b·� excavated, in order to. complete 
the Culebra cut, 39;652,822 cubic yards. These figures 
sho.w that the gn-:at cut thro.ugh the divide is abo.ut · 
o.ne-half co.mpleted. . 

So. rapid is the tate o.f pro.gress at Culebra, that its 
excavatio.n is no. lo.nger considered to. be the controlling 
facto.r as to time of the co.mpletion o.f the canal. In 
all pro.bability, the last shovelful of material will have 

steam ; and as Mr. Lester remarks, the construction of 
such a bo.iler do.es no.t o.ffer insuperable difficulties. 

. � . . .. 
The tallest chimney in the world is no.w ' under con­

struction at the Great Falls, Mo.nt., smelter of the 
Amalgamated Copper Co.mpany. -It has a fo.undation 74 
ft. in diameter and 506 ft. high, with a 54-fo.o.t diameter 
to.p. Connectio.ns with the furnaces will be made by a 

, flue 20 ft: high. 48 ft. wide, and 1,800 ft. lo.ng. The tall­
est chimney hitherto. built is that o.f the Halsbrucker 
Hiitte, near Freiberg, GermanY', 460 ft. in height;. 
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THE OPACITY OF BO:n;S TO BOElnGElf BAYS AS Alf 
INDICATION OF AGE. 

BY JACQUES BOYER. 
According to the law of Flourens, the duration of 

the period or growth bears a definite relation to 
longevity and, in particular, the time occupied by 
any animal in attaining its maximum stature is a 
definite fraction, constant for all the individuals of the 
species, of the duration of the animal's life. Now, the 

Child aged 15. 
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third joint of the middle finger. Finally, one of the 
films was taken as a standard, the aluminium strip 
of that film being compared in the photometer with 
the aluminium strip of each of the other films. The 
source of light for the photometer measurements was 
an Auer burner, the light of which was diffused by a 
ground glass screen. The opacities of the bones were 
expressed in thickness of aluminium. 

From his examinations of subjects of various ages 

Man aged 20. Woman aged 45. 

Radiographs of Hands of Persons of Various Ages. 

95 
PhySicians, however, will derive useful information 

from Prof. Henry's radiographic studies, for the deter­
mination of the percentage of mineral salts in , the 
bones of a patient should facilitate both diagnosis and 
treatment. 

• • • • • 
Memory , of TIme Exhibited by Pigeons. 

M. Xavier Raspail, who has ascertained that the 
period of incubation of the common dove is 18 days. 

Woman aged 75. 

The second and fourth pictures show the radiograph of the graduated
' 

aluminium standard ; in the first and third pictures this standard and a finger joint have been cut out for photometric measurements. 

maximum stature is attained simultaneously with the 
maximum development of the skeleton and, as the 
weight of the skeleton is a function of the amount 
of mineral saIts which it contains, the law may be 
expressed ,in a more mathematical form by saying that 
the percentage of mineral salts in the bones of all 
ar: imals of the same species , may ' be represented by 
similar curves of growth and decline, which will 
differ solely in the values of individual constants. 

Prof. Charles Henry, taking advantage of the pos­
' sibility of determining, indirectly, the mineral content 
of bones in the living subject, by means of their 
opacity to Roentgen rays, has been examining the hands 
of a large number of human subjects of various ages 
in ollder to verify the law of Flourens. 

Henry used a Roentgen tube with a aouble anOde, 
a Carpentier coil and Lumi�re Sigma photographic 
plates. In order to eliminate the infiuence ,of varia­
tions in the tube and the coil, simultaneous radio­
graphs were made of the hand and of a strip of alumi­
nium foil of varying thickness, which served as a stan­
dard. After the plates had been developed, the films 
were stripped from the glass and the degree of trans­
parency of certain parts was measured with a D'Ar­
son val diaphragm photometer. As the films are nega­
tives, the transparency of the film is evidently propor- , 
tienal to the opacity of the bone. The portions of the 
film selected for photometric measurement were the 
image of the aluminium foil and; usually, that of the 

Prof. Henry has deduced a maximum opacity at from 
30 to 32 ,  years ( the age at which the height and weight 
normally reach their maxima ) ,  and ' a minimum 
opacity at 45 years. Tribob has supplemented these 
radiographic results by analyzing the ash of bones 
of deceased persons of various ages and ' both sexes, 
with special reference to the percentage of calcium 
phosphate. The results of the chemical analySis con· 
firm those of the radiographic examination, but appear 
to indicate a second minimum of opacity at 65 years 
of age. 

The measurements that have already been completed 
are too few to warrant the drawing of more definite 
conclusions. A great many determinations will be re­
qu ired in order to establish the mean curve, and find 
the , positive or negative deviation corresponding to 
any given age. After all this has been done it will 
be possible to draw conclusions with respect to mean 
longevity and to calculate the "expectation of life" 
of a person of given age and measured opacity. It will 
then be possible, also, to calculate the personal coeffi­
cient of correction and from this to establish life 
insurance premiums on a more equitable basis than 
is furnished by tables of mortality. But it would be 
a waste, perhaps, to ask insurance companies to change 
a system which they have found so profitable, or to 
endeavor to induce the insured to submit to an ex­
amination which would result in condemnation to 
death at a more or less distant date. 

has seen brooding doves and pigeons abandon their 
nests on the 18th day, leaving eggs which showed no 
turbidity. M. Raspail is convinced that in these cases 
the female abandons the eggs because she knows that 
the period of incubation has expired and further ,brOOd­
ing would be a waste of labor. If she were able to 
take cognizance of the absence of turbidity in the eggs 
she would have abandoned them at an earlier date. 
The common dove, although endowed with an acute­
ness of perception which immediately informs her that 
her eggs or her young have been touched by human 
hands during her absence from the nest, and causes 
her to desert them forthwith, is not able to distinguish 
fertile from sterile eggs, but is compelled to wait until 
the normal period of incubation has expired in order 
to be convinced of the hopelessness of her task. The 
hen, on the contrary, has no notion of the proper time 
of incubation and will, if permitted, continue to sit 
on infertile eggs until she is completely exhausted. 
This is a fresh confirmation of the law that domestica­
tion blunts the senses and faculties of animals. 

. ..  I � • 

Evidence of the industrial progress of Germany is 
given by the increase in its coal consumption which, 
according to the Mechanical World, increased nearly 
40 per cent between 1902 and 1'907. In 1907, the in­
crease in the coal donsumption over that of 1906 was 9 
per cent. 

Radiographing a Hand. The Aluminium Standard Lies by the Side J[easurlng the 'l'ransparency of Fiims with D' Arsonval's Diaphragm 
of the Little Finger. Photometer. 

THE OPACITY OF BONES TO BOENTGElf BAYS AS AN INDICATION 01' AGE. 
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RECENTLY PATENTED INVENTIONS. I supported upon the body of the user, so that the 
Pertaining to Apparel. mirror will always be In position. It is adapted 

G S N to be hung around the neck of the user. The DRESSIN . ACK.-L. M. ANDERSON, ew device has means for adjustably holding the York, N. Y, The Invention relates to w omen's mirror upon the body In front of the face, so wearing apparel, and its object is to provide a that it can be used in shaving or other similar new and improved dressing sack, which is sim-
ple In construction, ornamental in appearance 
and easily put on or removed whenever desired. 
It  will fit nicely on the body" and the wearer 
has perfect freedom of the arms for use In any 
manipulations. 

Electrical Devices. 

GENERATOR.-K. KISHI, 1 Shiba-Kanasugi­
Shinhamachof Shiba-Ku, Tokyo, and M. NAKA­
MURA, 3 Shiba-Kita-Shimmonzencho, Azabu-Ku, 
Tokyo, Japan. The present Invention relates to 
an electric generator, especially to an alternat­
ing current generator. Since the revolving part 
of high speed electric generator, such as directly 
coupled to steam-turbine shaft, revolves with 
enormous velocity, the invention pays such par­
ticular attention to the consullction of coil se­
curing device as well as field magnet of such 
machines, as to' make them strong enough to 
resist the centrifugal force of these revolving 
parts. 

SPARK-PLUG.-C. T. VAN WOERT, New York, 
N. Y; By means of the construction in this 
case it Is p ractically impossible for oil to ac­
cumulate at the terminals of the electrodes, as 
both of them are so . constructed as t o  bring 
about an immediate shedding or draining of 
the oil or liquid. Any drops which may accumu­
late at the annular drip edge or at the lower 
or bowed portion cannot in any way interfere 
with the passage of the spark. 

DISTURBANCE - OPE.RATED C I R C U I  T -
BREAKER.-L. D. HAS S  and E. G. DERBIDGE, 
San Jose, Cal. The Improvement refers to cir­
cuit-breakers, and the more particular object 
is to produce a type of circuit-breaker in which 
action while not automatic is brought about by 
some unusual disturbance, such, for instance, as 
an earthquake, a cyclone, or violent shock of an 
exceptional character. 

OC Interest to FarDI.ers. 

CULTIVATOR.-A. C. LoDWIG, Oxnard, Cal. 
One object of this Invention is to provide a 
cultivator adapted for use in tilling the soil in 
agricultural operations, in which the knives or 
blades can be adjusted to adapt the cultivator 
for use under different conditions and in which 
the operator can control the knives to prevent 
injury to the vegetation when the cultivator is 
used upon fields of growing crops. 

OC General Interest. 

MEANS FOR VENTILATING AND EXPEL­
LING WATER FROM MINES.-P. H .  DURACK, 
El Paso, Tex. This inventor provides a sys­
tem by means of a circulating body of fresh 
air, and air l ocks so arranged as to permit 
the work to be progressively carried on without 
interruption, allowing the mine to be devel­
oped and worked with greater safety than with 
the appliances heretofore used, �liminating the 
danger of explosion from foul air, gases, or 
dust, and protecting the miner day and night 
while the work is carried on continuously with­
out the delays incident to blasting, etc. 

SURGICAL APPLIANCE.-L. G. SCARPA, Via 
della Zecca N. 37, Turin, Italy. The mode of 
working of the devices of this appliance for 
the treatment of pulmonary troubles is under­
stood when one considers that by means of the 
inflation of the pneumatic cushion whi<;.h is 
maintained In contact with one of the two 
thoracic halves or of the basilary part of the 
whole thorax, in consequence of the inextensi­
bility of the lining forming the exterior surface, 
the space which is occupied by the air may be 
gained only at expense of a depression on the 
whole part of the thorax which must necessarily 
take its position of expiration. 

operations. 
STAMP.-B. KIAM, New Orleans, La. This 

invention is particularly useful in connection 
with hand printing stamps. The printing stamp 
is manually operated and has means whereby 
it can be identified instantly without necessi­
tating the examination of the printing face 
thereof. It  has a resilient body which renders 
the making of an impression with the stamp, 
easy and positive, and which carries a remov­
able identifying card so held that both sides of 
the card are visible. 

AQUARIUM ATTACHMENT.-H. A. ROGERS, 
Pagosa Junction, Col. The attachment will act 
to revitalize the water whereby to add to the 
comfort and lifetime of the occupant, rendering 
it practicable to keep more fish in a healthy 
condition in a given quantity of water than if 
they were compelled to subsist only upon the 
oxygen th�own out by the plant life em­
ployed. 

Hard_are. 

LEVEL.-W. G. FUESSEL and F. W. FUESSEL, 
Hicksville, N. Y. The invention relates more 
particularly to levels used for determining the 
inclination of the horizontal, of different sur­
faces, and comprising a plurality of spirit tubes, 
one of which is annular and which encompasses 
a plurality of radially disposed spirit tubes, and 
a scale graduated in annular degrees and ar­
ranged to co-operate with the annular tube for 
the determination of the inclination in de­
grees. 

WRENCH.-J. M. BOTT, Leadville, Col. The 
invention relates to wrenches having fixed and 
slid able jaws, and its object is to provide a 
new and improved wrench, to allow a quick 
and accurate adjustment of the movable jaw 
relative to the fixed jaw, and to securely hold 
the movable jaw In adjusted gripping p osition. 

HANGER.-J. J. RONAN and J. F. BARRY, 
Jersey City, N. J. Although designed for gen­
eral use the hanger is adapted to be used In 
public places, such as clubs, hotels, restaurants, 
and shops, and the object of the inventors is  to 
provide a coat and hat hanger, with means for 
detachably holding other articles, such as canes 
and umbrellas. 

Heating and Lighting. 

HEATING AND VENTILATING SYSTE'M.­
H. A. WERNECKE, Manitowoc, Wis. The inven­
tion refers to certain improvemen fs in heating 
and ventilating systems adapted fOJ' use in 
school-rooms and the like, and relates more 
p articularly to the means for automatically es­
tablishing the desired circulation of the air, the 
withdrawal of the foul air, and the supplying 
of fresh air. 

HEAT AND PRESSURE REGULATOR.-
E. J.  RYAN, Danville, Ill. By means of the im­
provement, the pressure of the water in the 
boiler may be maintained constantly at a pre­
determined amount ; the p ressure being restored 
automatically when it passes above this prede­
termined point or below it. The arrangement 
of the spiral blades on the valves proyides for 
a turning movement of the valves whereby to 
provide a constant renewal of the valve sur­
face and to prevent the lodgment of foreign 
surfaces between the valve and its seat. 

Household UtUlt1es. 

ROUND EXTEN SION-TABLE.-L. PONET, 
New York, N. Y. The Invention has reference 
to furniture and the purpose is to provide a 
table having a top formed of a fixed center­
piece, and segmental sections, capable of being 
folded under the fixed center or extended flush 
with the latter, to Increase the size of the table 
top. EYE GUARD AND SHIELD FOR SPEC­

TACLES.-W. C.  BAYLESS, Jefferson City, Tenn. 
The object of the Invention is to provide a de-
vice which may be quickly attached to the rim Illachlnes and Mechanical Devices. 

of a spectacle frame that supports, a lens for BOOK TOOLING AND LETTERING PRE SS. 
spectacles, be readily removed therefrom, and -M. KAI,ABA, New R ochelle, N.  Y. The object 
when in position afford a lateral guard for the of this invention is to provide a machine that 
eye, or if desired, a non-transparent or colored is  adapted to readily print entire panels or 
disk for covering the eye, and co-acting with combinations of characters or lettering on the 
the lateral guard to screen it froin the light rounded backs of books at a single operation, 
when necessary and also to protect it from dust, and to make the impressions even and uniform, 
cold, or wind. at the same time avoiding the expense and dls-

VENTILATOR.-A. M. H.  DE BRUYCKER, advantage arising from the small tools operated 
New York, N.  Y. The aim of this inventor is by hand. 
to provide a new and improved ventilator, more CHECK - ROW ATTACHMENT. - W. B. 
especially designed for use on chimneys, and HAM PTON, Fremont, Mo. The invention relates 
arranged to insure a proper draft at all times to planting machinery, the more particular ob­
by causing a suction in the chimney, irrespec- ject being to produce a check row attachment 
tive of the wind blowing up or down in the for use in connection with a planter for the 
ventila tor. purpose of paying out or taking in a wire, as 

· ORE-CONCENTRATOR.-G. H. DAVIDSON, the case may be, as the planter moves along. 
Morenci, Ariz. Ter. In this concentrator the The application is a division of one filed form­
material carried on an endless traveling apron eMy and resulting in a patent granted to Mr. 
is subjected intermittently to sheets of water, Hampton. 

lates to sawmills, and its purpose is the pro­
vision of a recorder, forming a permanent fea­
ture of a sawmill, and arranged to form a per· 
manent recorder of the amount of board meas­
ure contained in the logs sawed by the saw 
mill. 

MACHINE FOR MAKING WOOD-CARPET 
SQUARES.-C. M. KREBS, New Albany, Ind. 
Each square is composed of wood laid edge to 
edge and glued onto a web of fabric, the slats 
for each square being formed from a single 
strip ; and the machine being arranged to suc­
cessively feed such strips to saws for cutting 
each strip into a plurality of slats, to stack the 
sluts cut from one strip, to trim the side edges 
of the stacked slats, to feed them to an assem­
bling device for arranging slats edgewise one 
alongside the other, to glue the uniting- web to 
the assembled slats for forming a continuous 
piece of wood carpet, to cut the web to form 
individual squares, and stack them. 

FE.ED-GEARING.-J. B. HART, Clarksburg, 
W. Va. In a patent formerly granted to Mr. 
Hart, he employed in connection with an operat­
irig rocker, an Intermediate rocker arranged for 
operation by the operating rocker through the 
aid of an arm extending from the operating 
rocker over the Intermediate rocker which car­
ries an intermediate friction. pulley operated by 
the operating rocker. In the present the Inter" 
mediate friction pulley is carried by a rocker 
which is operated directly instead of through 
the aid of the rocker carrying the first or main 
friction pulley. 

CONTROLLABLE POWER-TRANSMITTING 
MECHANI SM.-E. F. JEWETT, Newtown, Ohio. 
This improved mechanism Is adapted for use in 
connection with machinery of any kind in which 
it is  desired to transmit power from a prime 
mover to a drive shaft, and in which it is de­
sired to control the speep of the shaft In respect 
to the speed of the engine and reverse the direc­
tion of rotation of the shaft. It relates more 
particularly to a combined. transmission gear, 
reversing apparatus, brakes and clutch. 

KaU_ays and Their Accessories. 

MAIL-BAG CATCHER AND DELIVERER.-
J. B UBB, Estabutchie, Miss. The improvement 
refers to the handling of mail bags, the more 
particular object being t o  provide a construc­
tion whereby mail bags may b e  readlly delivered 
to or from a moving car, or in other words, 
exchanging mail with the car. It may be used, 
however, for other purposes. 

RAILWAY-TIE AND CONNECTION.-G. H. 
SHANE and R.  E. FORES MAN, Denver, Col. The 
object in view In this case Is the provision of 
a metal tie possessing strength without being 
unduly heavy and having the requisite amount 
of elasticity ; together with means for assem­
bling the rails with the tie in such a manner 
that the gage of the track is correctly arrived 
at in the assemblage of parts and will per­
manently remain. 

TRACK - RAIL FASTENER FOR RAIL­
ROADS.-J. T. WEST, Bowling Green, Ky. The 
purpose of the improvement is to provide for 
a fastener, that is readily applied for con­
struction of a new railroad, or for repairing a 
track as may be required, it being adapted for 
quick application, and in service is very reliable 
and effective as a means for holding track 
rails secured upon cross ties of the railroad. 

SWITCH.-J. L. BAILEY, St. Augustine, Fla. 
An object of the invention is to provide a switch 
for use In connection with railway lines and the 
like, which has movable switch points, and a 
swinging switch rail or frog which can be 
locked in a plurality of positions from the 
switch stand. The swinging rail or frog can be 
locked or closed in position to avoid pounding, 
hammering, and excessive wear when a train 
is passing over the switch. 

METALLIC RAILWAY-TIE. - A. MILLER, 
Cape Girardeau, Mo. The object of the inven­
tion is to provide a tie, which is simple and 
durable in construction, cheap to manufacture, 
and arranged to permit of quickly and securely 
fastening the rails in place, and to allow con­
venient removal of the same whenever it is de­
sira ble to do so. 

Pertaining to Vehicles. 

VEHICLE.-W. N. SNOW, Snowville, N. H.  
One object of the inventor is to provide an 
efficient vehicle in which the body is reslliently 
mounted upon supports constituting runners, 
wheels, and the like, and in which the body is 
constantly maintained parallel to the supports, 
regardless of the point of the body at which the 
load is applied. 

DUMPING-WAGON.-J. W. HOBSON, Bayonne, 
N. J. The invention is an improvement in 
dumping wagons, and the vehicle may in gen­
eral respects be of ordinary construction, the 
novelty consisting In the construction of the 
body whereby to secure the dumping operation, 
and in the means for operating the dumping 
parts. 

VEHICLE RUNNING-GEAR.-L. B. HART 
to allow the concentrator to move forward in PIN-HOLDER.-E. W. FORNEY, Galena, Kan. 
a sheet undisturbed, to permit them to pass the In carrying out the invention a paper roll or 
impact line of the water undisturbed, the con- strip in which pins are in�erted and held in and C. 1. DUPONT, Plaquemine, La. The aim of 
centrator being washed forward by the water, the usual way is coiled within a holder that is the invention is to provide details of construc­
and the latter being free to flow back smoothly, hinged, and supported by a spring in such tion for the running gear of wheeled vehicles, 
to produce an effective washing of the onward manner that it may be depressed manually, which will adapt the vehicle to be turned in an 
moving material, and hence the very fine ma- which movement operates mechanism that ad- arc or circle of very short radius, in a per­
terial is not disturbed or washed away with vances the pin strip step by step and simul- fectly safe manner, and avoid excessive friction 
the tailings, thus insuring a complete saving of taneonsly projects a single pin from the top I 

between working parts of the running gear. 
concentrates. I of the holder, where it may be conveniently I NOTE.-Copies of any of these patents will 

ADJUSTABLE MIRROR.-B. L. HARRIS ,  Los I seiz.ed and removed. I be furnished by Munn & Co. for ten cents each. 
Angeles, Cal. This invention pertains more par- RECORDER FOR SA WMILLS.-J. W. P. Please state the name of the patentee, title of 
ticularly to mirrors such as are adapted to be · BURDINE, Lake Arthur, La. The invention re- the Invention, and date of this paper. 
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HINTS TO CORRESPONDENTS. 
The full name and address must accompany 

all letters, or no attention will be paid thereto. 
This is solely for our information. All queries 
are answered by mail, and a few of the selected 
answers are afterward published in the paper. 
We cannot undertake to furnish information on 
matters of personal interest, without reason­
able compensation. To answer questions which 
are not of general interest usually costs us from 
$2.00 to $3.00 each upward, and . this sum 
should invariably be remitted in such cases. 
When there are questions Involving building or 
other construction , or when calculations must 
be made, an estimate of the cost will be fur­
nished upon reque.st. We cannot give answers 
to examination papers, or decide wagers, nor 
can we undertake to solve mathematical prob­
lems of any description whatsoever. Do not 
use postal cards. 

Queries from this vicinity not answered with­
in fourteen days should be repeated in full. 
Queries from points more reinote will require 
a longer time. 

We do not make chemical analyses ; but we 
are always pleased to give the names of min­
erals which are submitted to us, when it is 
possible for us to do so. The minerals should 
be sent marked distinctly with the name of the 
sender, and should be sent fully prepaid. 

Buyers wishing to purchase any article not 
advertised in our columns wlll be supplied with 
the addresses of the houses manufacturing o r  
carrying t h e  same, as soon as possible, o r  if 
we are unable to do so, their queries can be 
advertised in our special classified column. 

Any books on any scientific or technical sub­
ject can be furnished. We solicit requests for 
quotations. The SC IENTIFIC AME RI CAN SUPPLE­
MENTS referred to a re mailed for ten cents each. 
Book and SUPPLEMENT catalogues will be sent 
free on request. A careful reading of these 
"Hints to Correspondents" will prevent any 
misconception as to the uses and will prevent 
abuses of this column. 

( 10822 )  K. W. says : What i s  the com­
position of the compound used for making 
oxygen without heat, simply by pouring water 
on it? A. The chemical which evolves oxygen 
by putting water upon it is sodium peroxide. 
I t  is sold under several fancy names, but it 
can be bought from any dealer In chemicals. 
The manipulation of this process is described 
in Benedict's "Chemical Lecture Experiments," 
which we will send for $2. 

( 10823 ) E. M. H. asks : An empty 
10-gallon metal air tank weighs 10 pounds. 
How much dead weight will be required to 
sink it in fresh water ? Charge the same tank 
with 100 pounds of air, would it hold up more 
weight than if not charged ? Could you pump 
the air out of the tank so that it would sink 
of its own weight ? A. A tank of 10 gallons 
capacity will hold about 1 l-3 cubic feet, and 
when this Is sunk in fresh water it will be 
buoyed up by a force equal to the weight of 
1 1-3 cubic feet of water. This is very nearly 
83 1-3 pounds. Since the tank weighs 10 
pounds, an addition of 73 1-3 pounds in the 
tank will sink it. If 100 p ounds weight of air 
are pumped into it, it will sink the same as 
if 100 pounds of lead were put into the tank. 
We have now 110 pounds total weight of tank 
and air, and 83 1 -3 pounds buoyant force of 
water. The difference, or 26 2-3 pounds, will 
be the force with which it will sink. Pumping 
air out of the tank will make it lighter, and 
so it will float better. You cannot make a 
thing sink by pumping air out of it. Air 
weighs under ordinary pressure about 1 1 -4 
ounces per cubic foot, and 1 1-3 cubic feet will 
weigh 1 2-3 ounces. The tank wlll weigh 1 2-3 
ounces less when the air is pumped out of it 
than it did when full of air. You cannot 
pump 100 pounds of air into such a tank. The 
pressure would be about 9,000 pounds per 
square inch, and no tank of this size and 
weight could withstand any such pressure. 

( 10824 ) A. W. D. asks : For some time 
I have been trying to find out what the tem­
perature of the oxyhydrogen flame is, but 
have been unable to do so. Also, could you 
tell me if there is any other way, as by the 
use of a furnace, whereby a person could in 
the laboratory get a heat equivalent to that 
of the oxyhydrogen flame ? A. The tempera­
ture of the oxyhydrogen flame has been va­
riously given by different investigators, from 
3,600 deg. F. to 4,400 deg. F. A recent writer 
gives the latter figure. The temperature of 
the electric arc is much higher than this, p os­
sibly reaching 7,000 deg. F. A valuable book 
upon this gen�al subject is "High-Temperature 
Measurements," which we send for $3. The 
material "thermit" is considered to give a 
higher temperature than the oxyhydrogen 
flame. 

( 10825 ) W. F. asks : Would you please 
tell me what the liquid is, that is used in the 
instrument described ln your issue of Decem­
ber 31, 1904, SCIENTIFIC AMERICAN, for detect­
ing positive or negative poles in any source ? 
Would the receipt in Query No. 7,484 be all 
right to use in the tube ? A. The solution 
given in Query 7,484 would w ork in a tube 
for a polarity indicator ; but the following is 
better, and is used in all the indicators on the 
market now : Dissolve 15 grain s of phenol­
phthalein in 1 ounce alcohol. Dissolve 20 
grains of sodium sulpha,te in a pint of water, 
and add the alcohol solution to this. You 
will have enough to fill hundreds of tubes. 
Tne negative pole turns red with this indica­
tor, and UpOIY shaking up the liquid the color 
disappears, and the tube may be used indefi­
nitely. 
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NEW BOOKS, ETC. 

HYDRAULICS OF RIVERS, WFlIRS, AND 
SLUICES. The Derivation of New and 
More Accurate Formulre for Dis­
charge through Rivers and Canals 
Obstructed by Weirs, Sluices, etc., 
A<;cording to the Principles of Gustav 
Ritter von Wex. By David A. Moli­
tor, C.E., Mem. Am. Soc. C.E., Design­
ing Engineer Isthmian Canal Com­
mission, etc. New York : J. Wiley 
& Sons. London : Chapman & Hall, 
Ltd., 1908. 8vo. ; cloth ; illustrated ; 
135 pages. Price, $2 net. 

The production . of a treatise of the caliber 
needed to fill the neglected field of river hy­
draulics is due to the engineering zeal and 
experience of Mr. Molitor. To the theories of 
Von Wex is given a book that is  the latest 
technical authority on water power develop­
ment. With scientific care, mathematical ac­
curacy and literary clearness, the p rinciples 
of the "Hydrodamik," VQn Wex's remarkable 
work, are wrought into practical chapters on 
overfall weirs ; sluice weirs and sluice gates ; 
backwa ter conditions ; flow in rivers and 
canals ; and empiric coefficients. By this pub­
lication, the statns of the mechanics of fluids 
may no longer be considered as unsatisfac­
tory. The presentation of the "new formulre" 
is a technical achieve men t of immense interest 
and importance to progressive engineers. In 
the appendix there is a paper "On the Flow 
Over a Flight of Panama Canal Locks," and 
also a tabulation of the new formulre arranged 
for ready · reference. The illustrations are in 
the form of diagrams. 
INSOMNIA AND NERVE STRAIN. By Henry 

S. Upson, M.D., Professor of Dis­
eases of the Nervous System in the 
Western Reserve University, Attend­
ing Neurologist to the Lakeside Hos­
pital, Cleveland, Ohio. With Skia­
graphic Illustrations. New York and 
London : G. P. Putnam's Sons, The 
Knickerbocker Press, 1908. 12mo. ; 
cloth ; 142 pages. Price, $1.50. 

In this little volume on mania, dementia, 
and melancholia, the author's argument is 
strengthened by confirmatory evidence to show 
that the nerve strain generally associated with 
sleeplessness is neither degenerate nor Incura� 
ble. Of the most direct causE'S of the more 
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Boat attaching and detaching device, J. R. I Fabrics, machine for hemming sacking and I Measure, foot, F. A. McGowan . . . • . . . . . . . • •  894,524 Raymond . . • . . • • . . . • • . . . . . . . . . . . . . . . . 894,345 I ,  other, W. R. Barcklow . . . . . . . . . . . . . . .  894,718 Measuring instrument, W. M. Wood . . . . . . .  894,770 Boiler superheater, steam, Ackroyd & Buck- F�are regIster, W. I .  Ohmer . . . . . . . . . . . . . .  894,780 Meat, etc., machine for grinding, S. Olop . .  894,224 

. ley . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .. . .  894,566 I· ast.ener, C .  G. Turner . . . . . . . . . . . . . . . . . .  894,352 1 111eChanicai lUbricator, J. Su�ss . . . . . . . . . . .  894,472 
Boller tube cleanIng apparatus, H. F. W-elll- Faucet, A. W. Wheaton . . . . . . . . . . . • • . . . • .  894,558 Metal cutting Instrument, U. Delcampe . . .  894,195 

. land . . . . . • . . . . • . • . . • . . . . . . . . . . . . . . . . .  894,557 Feed bag support, J. H. Byron . . • . . . • . . .  894,721 Metals and relieving them of injurious 
BoIlers, fuel and water controlled apparatus Feed water heater, R. C.  Casperson . . . . .  894,598 strains raising the elastic limit of A 

for flash, J. W. & O. U. Chenoweth . . .  894,255 Feeder or conveyer mechanism, N. B. Con- H. Eniery . . . . . . . . . . . . . . . . . . . . • • . .  ' . . .  : 894,428 
Boring mac!,ine, W' . D. Price et al. . . . . . .  894,228 verse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894,424 Meter, C. E. Holmes . . . . . . . . . . . . . . . . . . . . .  894,651 
Bottle capplllg machme, T. J. Levey . . . . . .  894,797 Fence post, J. H. Hufford . . . . . . . . . . . . . . . . .  894,794 lI1ilk pasteurizer and regenerator H. E 
Bottle closure, C. Hammer . . . . . . . . . . . . . . .  894,633 Ij'�nces, device for securing pickets to wire, Jones . . . . . . . . . . . . . . 0 • • • • • • • •  : • • • • • • •  : 894,32a Bottle, non-refillahle, 'II. L. Mitchell . . . . . . .  894,222 S. Wharton . . . . . • . . . . . . . . . . . . . . . . • . . .  894,301 Mill feed apparatus, S. Snyder . . . . . . . . . . . • .  894, 756 Bottle re�alning device for ice boxes, N. ll. :';ende�, C. K. Wehn . . . . . . . . . . . . . . . . • . . . . .  894,357 Milling machine, Le Blond & Groene . . . . . . .  894,508 

HaskIns . . . . . . . . . . . . . . . . . . . . . .  o . . . . . . . 894,736 F �rtIhzer dIstributer, R. L. Graves . . . . . . . .  894,629 Mining machines, .. chain link for, D. Buel . . 894,184 
Bowsprit chock, C. D. Durkee . . . . . . . . . . . . .  894,427 :.;!eld glasses, folding, J. B. Kissner . . . . . . .  894 , 665 Mirror, shaving,.  D. J .  II1cIsaac . . . . . . . . . . .  894,685 
Box, J. Nutry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894,456 F Ile �lIp, R. M. Vlck . . . .  " ". " " ' ' ' ' ' ' ' '  894,354 Mold, R. B. 'lufts . . . . . . . .  " . . . . . . .  " . . . .  894,549 
Brake shoe brace, W. J. N. Aldridge . . . . . .  894,309 F!ltermg appRratus, E. J. WhIte . . . . . . . . . .  894,414 Moldahle mass or compound articles of 
Branch block, H. R. Sargent . .  o . .  0 • •  0 • • • • 894,783 FIltering deVIce, M. G.  Melvin . . . .  0 • • • • • • •  894,679 manufacture and forming same C H 
Br:<ndlng apparatus, Nicklin & Bergquist . .  894,690 F!re ala�m �ox, .L. G. Woolley . . . . . . . . . . . .  894,304 Land . .  , . . . . . . . . . . . . . . . . . . . . . .  : . .  : . . .  : 894,449 
Bndge, bascule, J. Bo Strauss . . . . . 0 • • • • • • 894,239 FIre extmguisher, N.  P. Matlock . . . . . o . . . . 894,677 Mop head and wringing attachment S J 
Broom and like holder, A. S. Weller . • • • • .  894,248 Fire extinguisher, chemical , W. A. Harland 894,636 Bug� . . . . . . . . � . . . . . . . . . . . . . . . . : . .  : . .  :I 894 422 
Broom, dust laying, L. <!. Anthony . • . .  0 "  894,359 Fire extinguishing compound, antifl'eezing, Motor control system, W. J. Richards . . . .  ' 894:233 
Broom holder, L. E. HIggins . • . . . . . •  0 • • • 894,642 . M. Breslauer . . . . . . . . . . . . . . . . . . . . . . . . .  894,585 Motor control system, electric, R. M. Gaston 894,199 
BrUSh, dust, C. Johnson . . . . . . � . . . . . . . . . . . 894,385 F�rearm, slaughter house, G. L. Derriman . 894,774 l\:IDtor controlling system, W' . .I. Richards .  894,232 
Bucket, clam-shell, F. W. LovelL . . . . . . . . .  894,219 F�reproof door, P. Ebner . . . . . . . . . . . . . . . . . .  894,373 Mowers, ball bearing adjustment for lawn, 
Buckle, J. Maltby . . . . . . . . . . . . . . . . . . . . . . . 894,514 FISh trap, E. F. Dollar . . . . . . . . . . . . . . . . . . .  894 ,196 A. B. Case . . . . . . . . . . . . . . . . . . . . . . . . . . . 894,367 
Buckle, I. Blum . • . . . . • . . . . . . . . • • . . . . . . . .  894,773 Flat bed and rotary press, combined, H. F. Multiphase systems, regulation for, Schild-
Building light, P. Schwlckart . . . . . . . . . . .  894,708 Bechman . . . . . . . . . . . . . . .  " .. . . . . . . . . . . .  894,574 hauer & Radtke . . .  " . . . . . . . . . . . . . . . .  894,539 
Burglar alarm, V. D'Incognito • . • • . . . . . . .  894,440 Flier, S. J. Bastien . . . . . . . . . . . . .  0 • • • • • • • •  894,771 Musical instruments, pneumatic action for 
BurneI', McGee & Gallagher . . . . . . • • • . . . . . .  894,523 Flue cleaner, G. W. & E. L. Rucker . . . . . . .  894,538 E. A. Steel . . . . . . . . . . . . . . . . . . . . . . . . . .  : 894,546 
Busllne coupling socket, G. H. Hill . . . . . . •  894,644 Flush receptacle and plug, F. W. Sanford . 894,703 Nitrous compounds, apparatus for manu-
Buttoner, shoe, D. Crane • . . . . . . • . . . . • . . . .  894,190 Folde.r or envelop, J.  E. Blaine, Jr . . . . . . . .  894,478 facturing, C. P. Steinmetz . . . . . . . . . . . .  894,547 
Cable hook, W. C. Terry . . . . . . . . . . . . . . .  , .  894,349 Fudgmg machine, S. A. Krewson . . • . . . . . . .  894,3321 Nut lock, E.  R. Parkhurst . . . . . . . . . . . . . . .  894,693 
Calculating machine, G. H. Sears . . . . . . .  894,347 Furnace. See CruCible furnace. Nut lock, D. L. Appelberry • . . . . . . . . . . . . . .  894,716 
Camp table and chest, combination, J. Eo Furnaces, apparatus for charging, Prosser Nut or bolt lock, B.  E. Norris . . . . . . . . . .  0 .  894,691 

Huston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 894, 653 & Ladd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894,392 Oil burner, stove, F. W. Horton . . . . . . . . . .  894,503 
Can cap, tin or other metal, E.  H.  Taylor 894,296 Furniture, collapsible or folding, H. Ray- Oil burning and steam generating appa-
Candy package, H. O. Whyman . . . . . . . . . .  894.559 mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894,344 ratus, Best & Mears . . . . . . . . . . . . . . . . .  894,362 
Cane, mUSical, D. A. Lohr . . . . . . . . . . . . . . .  894,512 Fuse box and receptacle, combIned, H. R. Oiling device for pressure fluid motors, .I. 
Caoutchouc, production of pure, A. l!'Ioelsing 894,490 Sargent . . . . . . . .  0 . . . . . . . . . . . . . . . . . . . . . 894,704 A. Vincent . . . . . . . . . . . . . . . . . . . . . . . . . . .  894,411 
Car coupling, G. C. Harlin . . . . . . . . . . . .. . . 894,496 Galvanizing sheet metal, C. Lebert et al . . .  894,741 Onion gathering and topping machine, A. E. 
Car coupling, W. F. Richards . . . . . .  894,534, 894, 535 Game apparatus, J. G. Seiler . • . . . . . . . . . . .  894.543 Lundy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 894,675 
Car door, S . W. Wigner . . . . . . . . . . . . . . . . . .  894,249 Game apparatus, J. Chaboty . . . . . . . . . . • • . .  894,599 Ore jigger, E. Cohen . . . . . . . . . . . . . . . . . . . .  894,6041 

Car safety guard, street, A. A. Borken- Garden shears, W. Selley . . . . . . • . . . • • . . . .  894,710 treatment of, A. H. Imbert . . . . . . . . . 894,383 
Car fender. G. W. De Clements . . . . . . . . . .  894,194 1 Gapes, instrument to cure, E. 'J. Funk . . . . .  894 ,198 Ores by means of the precipitation process, 

hagen . . . . . . . •
.

. . . . . . . . . . . . • . . . . . . . . . . .  894,181 Garment hang�r, W . . 1t-I. Jones . . . . . . .  ; . . .  894,658 Packag� for con!ect�ons and other small 
Car seat, C. K. PIckles . .  " . . . . . . . . . . . . . .  894,227 Gas and gasolIne englDe, A. Fricker . . . . . . .  894,622 artIcles, J. K. E arley, Jr . . . . . . . . . . . . . 894 263 
Car switching, F. N. Wonderlin . . . . . . . . . .  894J68 Gas burner, C. B. & T. Wbite . . . . . . . . . . . .  894,477 Package tie, J. J. Hughes . . . . . . . . . . . . . . .  894'6521 
Car, tank, C. A. Shoemaker . . . . . . . . . 0 • • • •  894,294 Gas engine, F. C. Avery . . . . . . . . . . . . . . . .  894,56S Packing, metallic, G.  D. Rollins . . . . . . . . . .  894'531 
Car tarpaulin, S. G. Stevens . . . . . . . . . . . . .  894,759 Gas generator, water, H. N. Cheney . . . . .  894,483 Packing, metallic, S . Barnett . . . . . . . . . . . . 894'791 
Cars and other vehicles, resilient wheel of Gas hose safety device, B. Leyh . 0 . '  0 • • • •  894,450 Packing, rod, T. A. Johnston . . . . . . . . . . . . . .  894:739 

motor, Oldfield & Schofield . . . . . . . . . . .  894,458 Gas purifying apparatus, H. F. Smith . . . .  894,753 Packing strips, machine for cutting, J . .I. 
Cars, dumping door operating mechanism Gases, aDparatus for absorption, Eschell- Fearon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 894,617 

for dump, E. Posson . . . . . . . . . . . . . . . . .  894,529 mann & Harmuth . . •  0 • • • • • • • • • • • • • • • • •  894,792 Pail, paper, H. H. Stonebarger . . . . . . . . . . . .  894,406 
Carbu�eter, explosion engine, A. A. Louis . 894,389 Gate, D. Fasold . . . . . . . . . . . • . . . . .  0 • • • • • • •  894,319 Paint and rust removing machine, C. E.  
Carbureter for internal combustion engines, Gate, F. Bohne . . . . . . . . . . . . . . . . . . . . . • . • . . .  894,581 Grant . . . .  0 • • • • • • • • • • • • • • • • • • • •  0 • • • • • • 

J. Johnston . . . 0 • • • • • • • • • • • • • • • • • • • • • •  894-,656 Gear, change speed, Johnston & Buddicom . 894,327 Paint sprayer, H. Mikorey . . . . . . . . . . . . 0 • •  
Carbureters, air intake regulator for, F. C. Gearing and brake mechanism, transmis- Paper box, M .  M. Rollestone . . . 0 • • • • • • • • • 

Reineking . . . . . . . . . . . . . . . . . . . . . . . . .  0 • •  894,286 sion, H. F. Maynes . . . . . . . . . . . . . . . . . •  894,516 Paper coating machine, M. Cantine . . . . . .  . 
Card feeders, automatic stock compensating Gearing, changeable speed, W. Scott . . . . . . .  894,709 Paper machine, wall, N. M. Purviance . .  . 

device for, G. F. Geb . . . . . . . . . . . . . • . .  894,494 Gold s{1parator and amalgamator, Hall & Paper trimming �machine, C. Seybold . . . .  . 

Carousel, A. Kolsky . . . . . . . . . . . . . . .  : . . . . .  894.386 Eldridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 894,632 Pattern draft or chart, H. P. Jacobson . .  . 

Carton, L. G. Reynolds . . . . . . . . . . . . . . . . . .  894,396 Grain drill , W. T. Edwards . . . . . . . . . . . . . . .  894,316 Pavement protector, C. E. Fullerton . . . . . . •  

Carts, device to prevent horse motion in, Gum liquid coating to covers, machine for Peanut digger, J. T. W. Rushton . • . . . . . . 

W. N. Cleveland . . . . . . . . . . . . . . . . . . . . .  894,603 applying, J. Schionning . . . . . . . . . . . . . . .  894,540 Pen, fountain, H. G. Mills . . . . . . . . . . . . . . .  . 

Cash register, J. P. Cleal . . . . . . . . . . . . . . . .  894,484 Gun, B. W. Punches . . . . . . . . . . . . .  894.530, 894,531 Pen, fountain, C. W. Knapp . . . . . . . . . . .  . 
Oasting apparatus, ingot, .I. O. E. Trotz . . .  894, 410 Gun single trigger mechanism, R. F. Mac- Penholder, nib-ejecting, H. E. Catlin . . . . .  . 

894,628 
894,680 
894, 699 
894,366 
894,343 
894,402 
894,207 
894,7321 
894,701 
894,519 
894, 667 
894,368 

Ceiling, F. Ahel . . . . . . . . . . . . . . . . . . .  : . . . . .  894,308 Michael . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894,451 Pencil and pen holder, pocket, R. C. 
Cement block machine, down face, G. F. Guns, means to prevent erosion in, B.' C .  Kruschke . . . . . . . . . . . . . . . . . . . . 4 . ,  • • • • • 894,448 

Newton . . . . . . . . . . . . . . . . . . . .  , . " . . . . . .  894,390 Winslow . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894, 416 Pencil, lead, W. B. McKim . . . . . . . . . . . . . .  894,687 
Cement clinkers, method and apparatus for Hair roll, T. P. Taylor . . . . . . . . . . . . . . . . . .  894,762 Pencil sharpener, F. O. Porter . • . . . . . . . . . .  894 781 

utilizing heat from, T. C .  King . . . .  o .  894,507 Hair roll, aseptic, L. E. & M. M. Renth . .  894,462 Pencil sharpener, automatic, L. B. Chad- ' 
Cement wall mold, .I. W,. Alexander . . . . . .  894,177 Handling express matter, etc . ,  apparatus wick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 894,600 
Chain connecting link, S. Nelsen . . . . . . • . . .  894.223 for, C. M. Medairy . . . . . . . . . . . . . . . . . .  894,452 Permutation lock, J. Baum . . . . . . . . . . . . . . . 894 252 
Check, E. Kimber . . . . . . . • . . . . . . . . .  : . . . . .  894,664 Harrow, gang disk, H. Christensen . • .  0 • • • •  894,188 Permutation lock, M. B. Mills . . . . . . . . . . . . 894:520 
Check controlled mech�nism, T. V. Skelly . 894,803 Harves!ing machine,  vegetable, A. G.  Photographic fi�ms, machine . for exposing 
Cheese cutter, computmg, J. H. Osborne . .  894,527 ElllDwood • . . . . . . . . . . . . . . . . . . . . . . . . • • .  894,262 and developmg, G. C. BeIdler, reissue . 12,834 obscure cases of nervous and mental derange- Cigar holder, G. A. T. Walker . . . . . . . . . . .  894,475 Hasp fastener, M. D. Mansur . . • . . . . . . . . . •  894,335 Photographic pictures from a height appa-

ments, the teeth are the most important. A Clamp rlh for Ironwork, T. M. Worcester . .  894,711 Hat, coat, and umbrella rack, combined, ratus for taking, G. B. Seele . . ' . . . . . . .  894 S48 
large section is given to the discussion of Clasp, L. Parenti . . . . . . . . . . . . . . . . . . . . . . .  894,341 Crozier & Stuart . . . . . . . . . . . . . . . . . . . . .  894,607 Photographic plate holder slide, L. Borsum 894'582 

Cleaner. See Flue cleaner. Hat frame machine, A. E .  Hoermann . . . . .  894,648 Photographs are desired to remove discolor- ' 
dental diseases and these are almost of un1- Clothing carrier, extension, N. F. Purcell . .  894,231 Hay press, D. Confer . . . . . . . . . . . . . . . . . . . . .  894,315 ation, etc . ,  coating objects of which 
versal occurrence, often painless and localized Clutch, Dolson & Pease . . . . . . . . . . . . . . . . . .  894,426 Heating and ventilating device, T. Jaap . . .  894,655 T. W. Smillie . . . . . . . . . . . . . . . . . . . . . .  : 894,545 

Clutch, friction, E. Bauroth . . . . . . . . . . . . .  894,361 Hinge, N. Gudeman . . . . . . . . . . . . . . . . . . . . . .  894,630 Piano player attachment, C. E. Pryor . . . . .  894, 695 only by skiagraphy. Coal dumping cage, H. O. Pearce . . . . . . . .  894,528 Hinge, gate, F. W. Kal.ow . . . . . . . . . . . . . .  894,442 Pianoforte action, upright, J. Delerue . . . . . .  894,612 
REINFORCED CONCRETE . A Manual of Prac- Cock, gage, C. A. Daliinger . . . . . . . . . . . . . .  894, 729 HOisting apparatus, J. D. Austin . . . . . . . . . .  894,717 Picture hanger, E. Fleming . . . . . . . . . . . . . . .  894,197 

Coffee percolator, H. W. Reynolds . . . . . . . . .  894,746 Holster, F. R. Batchelder . . . . . . . . . . . . . . . .  894,569 Pipe joint, J.  A.  Brodin . . . . . . . . . . . . . . . . . 894 183 
tice. By Ernest McCullough, M.W.S. Coking hydrous bituminous combustibles, P. Hooks a?d eyes to �ibbon, cards, etc. , Pipe wrench, O. F . . GlIdden . . . . . . . . . . . . . .  894;627 
E Civil Engineer Chicago ' Ce- Hoerlng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894,647 machme for attachmg, W. M. Corthell 894,727 PIpes or the like, mlet box or gully for ., . . . " Collar, horse. T. G. �adaway . . . . . . . . . . . . .  894,631 Hoop bendlllg machine, J. R. Hardman . . .  894,268 . drain, F. Niem�ier . . . . . . . . . . . . . . . 0 • • •  894,339 ment Era Pubhshmg Company, 1908. \ Collar pad, horse, HIckman & Ford . . . . . . .  894,640 Horse releaser, G. W. Hurst. . . . . . . . . . . • .  894,325 PIstol, repeating, BIerley & Probst . . . . . . . .  894,578 
12mo ' cloth ' 128 pages ' illustrated Color meter, F. E. Ives . . . . . . . . . . . . . . . . . •  894,654 Hose coupling, M. Cani . . . . . . . . . . . . . . . . . • .  894,594 Pitchfork, J. C. Frees . . . . . . . . . . . . . . . . . . . .  894 491 
p '  

. , 
$1

' , ' . Column support and fastener. norch. J. M. Hose 'leak stopper, D. G. Kitzmiller . . . . . . .  894,216 Plant table, A. Elder . . . . . . . . . . . . . . . . . . . .  894'615 

The service in this book is adequate for the Commercial instrument, E. Kimber . . . . . . . . .  894,663 Hydraulic main, A. Seeley . . . . . . . . . . . • . . .  894,542 Plow, E. B. James .
-

. . . . . • . . . . . . . . . . . . . . . .  894,384 
rICe, ' 1  . Daugherty . . . . . . . . . . . . . . . . . . . . . . . . . . .  894,370 Hydraulic machinery, . H. A. Higgins . • . . •  894,737 Plating machine, S. C. Catlin . . . . . . . . . . . .  894;4821 

Concrete block molding machine, W. H. Hydraulic motor, C. P. Johnson . . . . . . . . . .  894,795 �low, lister, A. Shearer . . . . . . . . . . . 0 • • • • • •  894 802 requirements of all manner of work that does Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894,744 Ice crusher and elevator, A. V. Culver . . .  894,425 Plow pulverizer attachment, W. Olson . . . . . 894;743 
not call for the use of the larger standard Concrete cross tie, reinforced, J. H. Bow- Igniter, self, R. �. Berthol? . . . . . . . . . . . . .  894,420 Plow, wh,eeled, L. E. Waterman . . . . . . . . .  894,785 
t t1 . f d t E t thl ' ditch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894,253 Indoxyl, etc. , makmg, A. Blschler . . . . . . . . .  894,579 Poke, ammal, C. C. Bush . . . .  , . . . . . . . . . .  894 185 rea ses on rem orce concre e. ven a s Concrete mixing apparatus, A. von Siller . . .  894,749 Induction coil, A. R. Bliss . . . . . . . • . . . . . . .  894,479 Pole support, L. E. Waterman . . . . . . . . . . .  894'786 
restriction, the ground covered needed the ex- Concrete pipe, C. Meriwether . . • . . . . . . . . . .  894,517 Inkstand, Giersing & Heerfordt . • •  , . . . • • . .  894,793 Porcelain ware molding apparatus, H. Geis- ' 
perience of a highly practical engineer, one Contactor, G. H. Hill . . . . . . . . . . . . .  894,643, 894,645 Insect killer, E. E. Reynolds . . . • • . . . . . . . .  894,697 enhoner . . . . . . . . . . . . . . . • • . . . . . . . . . . . . .  894 623 

Controlling device, W. P. Kidder . • . . . . . . . •  894,444 Inspirator, C. F. Starre . . . . . . . . • . . . . . . . . . .  894,758 Portable heater and radiator, W. W. Frantz 894'621 
who instructs ·in a way that leaves the student Conveyer bucket, G. W. Barnett . . . . . . . . . . .  894,572 Instrument for comparing and measuring Post. See Fence post. ' 

advancing into the art of designing and con- Coop and crate, G. Heim . . . . . . . . . . . . . . . .  894,638 rays of light .. C. G. Hinrichs . . . . . • . . .  894,499 Posts and poles, sterilizing and preserving, 
t ·  t t thO t Corn cutter knife, A. W. Thomas . . . . . . . . . .  894,804 Insulatng electrIC conductors, J. T. H. Folsom & Jones . . . . . . . . . . . . . . . . . . . . . .  894,619 s l'Uctmg greater S ruc ures, no mg 0 un- Corn popper, double acting, F. B. Rennick . 894,696 Dempster • . . . . . . . . . . . . . . • • . . . . • . .

.
. . . .  894,613 Power changing mechanism, R. Symmonds, 

learn. The manna I is timely, as nothing in Corset, H. H.  Treffer . . . . . . . • . . . . . . . . . . . .  894,763 Insulator, T. E.  Hallett . . . . . . . . . . . . • . . . . .  894,201 Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894,473 
the building industry needs a good one more Cotton chopper, S. Vance . . . . . . . . . . . . . . . . .  894,353 Insulator and wire clamp, J. L. Fay . . . . . .  894,616 Power translating apparatus, J. Sachs . . . . .  894,800 

Cotton chopper, J .  W. Allen . . . . . . . . . . . . .  894,71 5 Iron in the manufacture of steel. purifying Precious metals from ores. extracting, 1. 
than the subject chosen. The chapters ar(> Cotton ginning machinery, J. B. Cornwall . .  894, 605 cast, W. Muirhead . . . . . . . . . . . . . . . . . . .  894,779 Kitsee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894,215 
on Strength of Beams, Loads on B eams, Col- Crank stitching machine, .I. Schroeder . . . •  894,401 Ironing machine, shirt, C. T. Gilmore . . . . .  894,266 Press feeding attachment, semi-automatic, 
umns, 
Cost, 
These 

Crate shipping case, egg, C.  H. Cronk . . . . .  894,260 Jar closure, J. P. Lyon . . . . . . . . . . . . • . . . . .  894,513 L. C. Krummel . . . . . . . . . . • • . . . . . . . . . . .  894,669 Walls, Tanks and Footings, Design and Crucible furnace, E. Rankin . . . . . . . . . . . . .  894,393 Jar opener, fruit, R. J. Givens . • • • . . . • • . .  894, 626 Primary battery, E. G. Dodge . • . . . . . . . . . . .  894 48T 
Forms, The Conduct of Work, Tools. Culinary vessels, adjustable support for, J. Joining table, J. F. Nolan . . . . . . . . . . . . •  , • .  894,340 Printers' plate clamps, tool for moving 

, 

are illustrated with numerous diagrams. J. Keen . ; . . . . . . . . . . . . . . . • . . . . . . . . . . . .  894,660 Journal hearing adjustment, C.  Reeves . • . . .  894,532 jaws of, H. B. Rouse . . . . . . . . . . . . . . . . 894,399 
Cultivator, L. E. Waterman . . . . . . . . . . . . . .  894,787 Journal box, J. A. Duffy . . . . . . . . . . . . . . . . .  894,372 Printer 's  rule and lead cutter, H. B. 
Cultivator attachment, J. W. W·arner . . . • •  894,552 Key duplicator, W. R. Corbin . . . . . . . . . . . .  894,726 Rouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894,398 
Cultivator bail. L. E. Waterman . . . . . . . . .  894,788 Knitting machine automatic stop motion, Printing machinery. S. G. Goss . . . . . . . . . .  894,200 

INDEX OF 'INVENT ON Cultivator replanting attachment, E .  Pal- J. B. Rhodes . . . . . . . . . . . . . . . . • . . . . • . .  894,698 Printing plate, Geiser & Schatzmann . . . . .  894,265 I S mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894,226 Labeling machine, F. W. Wild, Jr . . . . . . . . .  894,789 Printing plate holder, W. J. Knol1 . 894,446, 894,441 
Cultivator shovel spring mechanism, A. C. Lamp fastening clamp, R. H. Welles . • . . . •  894,300 Printing press, H. F. Bechman . . . . . . . . . . .  894,575 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 
July 28, 1 908. 

Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894.247 Lamp, incandescent, W. W. Dean . . . . . . . .  894, 193 Printing press attachment, A. L. Smith . .  894,752 
Cup handle, A. N. Cooper . . . . . . . . . . . . . . . . •  894,725 Lamp, Incandescent, E. G. Gilson . . . • . . . . •  894,625 Printing press roll holder, H. P.  Husby . .  894,200 
Curd agitator, automatic, Jo W. Hogue . • . .  894,649 Lamp, miner's, A. Brile . . . . . . . . . . . . . . . . . .  894,587 Propelling device, boat, J. A. Walker . . . . .  894,412 
Currycomb, W. G. Storie . . . . . . . . . . . . • . • • . .  894,469 Lamps, means for operating vapor electric, Protective device, E.  Schattner . . . . . . . . . . .  894,705 
Curtain fixture, H. E. Keeler . . . . . . . . . . . .  894,740 E. Weintraub . . . . . . . . . . . . . . . . . . . . . . . . . 894,766 Pull support, J. D. Campbell . . . . . . . . . . . . . .  894, 186 
Curtain stretching pin, G.  K .  Reid . • . . . . . .  894,395 Land roller, F. L. Gaines • . • . . . • • . . • • . . . . .  894,430 Pulley line tightener, J. H. Bowers . . . . . .  894 584 
Cuspidor, M. G. Melvin . . . . . . . • . . . • . . . . . • .  894,678 Lantern, F. A. Satter . . . . . . . . . . . . . . • • • . •  894,235 Pump, pneumatic, A. Brest . . . . . . . . . . . . . .  894;586 
Cyanide tank, R. S. Browne . • . . . . . . . . • • • . .  894,254 Lantern frame, A. H. Handlan, Jr . . . . . . .  894,433 Pumping and generating apparatus, hy-
Cycle motor, C. Contal . . . . . . . . . . . . . . . . . .  894,724 Last, J. Dion . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894,730 draullc, E. R. Brodton . . . . . . . . . . . . . . .  894,588 
Damper, stove, Beahen & Brown . . . . . . . . . . .  894,570 Lathe, F. Hardinge . . . . . . . . . . . . . .  894,634, 894,635 Punching machine feed mechanisml, A. Rin-

A N D  E A C H B E A R. I N  G T H A T  0 A T E  Deck traveler, H. P. Thorn . . . . . . • . . . . . . .  894,243 Leach clearing device, W. Ferguson . . . . . . . .  894,618 derer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894 465 
Designs, machine for making, E. I. Hors- Leaf, flower, or spray stand, folding, H. R. Purse or bag frame, B. vom _ Figen . .  0 • • • 894:374 

[See note at end of list about copies of these patents.] man, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894,205 Harvey . . . . . • .  ' " . . . . . . . . . . . . . . . . . . . . •  894,203 Pyrites hriquets, making, Ricketts & King 894,464 
Desk attachment, C. E. Ashley . . . . . . . . . . .  894,178 Leather buffing maChine, H. A. Holder . . . .  894,502 Pyrites fines for desulphurization, prepar-
Dining table and settee, combined, I. J. Leather, .composition for making artificial, ing, Ricketts & lOng . . . . . . . . . . . . . . .  894,799 

Abrasive composition, Dreessen & Hutson . . .  894,371 'Weinberg . . . . . . . .  0 • • • • •  0 . . . . . . . . . .. . . .  1 894,2199 H. Lewis . . . . . . . . . . . • . . . . . . . . . . .  0 • • • • •  894, 334 Quill feeding device for automatic ma-
Accordion, H. Hohner . . . . . . . . . . . .  894,436. 894,650 Door, E. G. Budd . . . . . . . . . . . . . . . . . . . . . . . . 894,421 Leg brace, W. H. Ford . . . . . . . • . . . . . . . . • . .  894,264 chines, W. Webster . . . . . . . . . . . . . . . . . .  894,556 
Accordion, moutb, M. Hohner . . . . .  894,437, 894,77S Door hanger tracks, supporting bracket for, Lifting jack, F. I. Joyce . . . . . . . . . . • . . . . . .  894,441 Rack, G. H. Schubert . . . . . . . . . . . . . . . . . . . .  894,706 
Adding machine, .I. G. Viu('(:nt . . . . . . . . .  0 • • • 894, 550 T. C. Prouty . . .  0 • • • • • • • • • • • • • • • • • •  0 • •  894,229 Light. See Building light. Rail bonds, forming, E. M. Bournonville . . .  894.720 
Advertising device, A. S. Leupold . . . . . . . . . .  894,509 Door hanger wheel. T. C. Prouty . . . . . . . . . . 894,230 Lightning arrester, 111. Milch . . . . . . . . . . . . .  894,518 Rail chair, A. Haarmann . . . . . . . . .  " . . . . .  894,322 
Advertising device, C .  M.  de Forest . . . . . . . .  8941610 Door, locker, R. W . Jefferis . . . . 0 • • • • • • • •  o .  894,504 Liquid tlow controller, S. Vivian . . . . . . • . . .  894,784 Rail fastener for metallic ties, R. O.  Blakey 894,580 
Aerophore, L. de Forest . . . . . . . . . . . . . . . . . . .  894,318 Door securer, J. G. Bins . . . . . • • . . . . . . . . . .  894,179_ Liquid purifying apparatus, electrolytic, Jo Rail joint, O. P. Hanson . . . . . . . . . . . . . . . . . 894,202 
Air hrake system,  Crumpler & Crisler . . . . . .  894,608 Door securer, E.  Weber . . . . . . . . . . . . . . . . . .  894, 554 T. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894,435 Rail joint, G. W'. De Graw . . . . . . . . . . . . . . .  894,611 
Alarm, E. Pfeifer . 0  • • • • • • • • • • • • • • • • • • • • • •  894,284 Door stop and holder, J. Wallace . . . . . . . .  894,355 Liquids, treating comminuted solids with, Rail joint, D. D. Wright . . . . . . . . . . . . . . . . .  894,712 
Alarm whistle, J. Gordon , Jr . . . . . . . . . . . . . . 894,321 Draft regulator, automatic, J .  J.  McKer- A. Adair . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894,417 Railway, electric, M. A. Lazareff . . . . . . . .  894,217 
Animal trap, M. M.  Berg . . . . . . . . . . . . . . . . . .  894,576 nan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894,686 Loading apparatus for wagons and the . like, Railway safety appliance, M.  E. Hogan . .  894,204 
Apparel hanger, F. N. Kershaw . . . . . . . . . .  894,443 Drill socket N: E. Woods . . . . . . . . . . . . . . .  894,250 L. Kniffen . . . . . . . . . . . . . . . . . . . . . . . . . . .  894,331 Railway safety appliance, C. A. Ward . . . 894,476 
Apparel rack, C.  L. Wood . . . . . . . . . . . . . . .  894,561 Drills or bit's, manufacture of, L. D. Brown 894,589 Loom for the manufacture of tufted pile Railway signaling, J. B. Struble . . . . . . . . . .  894,471 
Arrester, A. B. Chance . . . . . . . . . . . . . . . . . . .  894,723 Drinking trough, M. Brown . . . . . . . . . . . . . .  894,312 fabrics, power, C. & A. Renard . . . . . . .  894,287 Railway switch mechanism, L. Roach . . . .  894,397 
Arsenic trioxide, preparing, U. Wedge . . . . .  894,764 Drying apparatus, McKee & Evans . . . . . . . .  894.279 Loom stop motion, Mitchell & Knudsen . . .  894,521 Railway switch operating mechanism, P. J. 
Automatic gate. L. P. McVav . . . . . . . . . . . . .  894,7421 Drying device, R. Woerner . . . . . . . . . . . . . . .  894,560 Loom weft stop motion, wire, F. L. Tru- Glancey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894,320 
Automobiles and other vehicles, folding Dyeing textile fibers, _  preparing water used deau . . . . . . . . . . . . . . . . . . . . 0 • • • • • • • • • • • •  894,244 Railyvay systems, contact switch box for 

shield for, F. Jackson • . • . . . • . . . . . . . . . •  894,271 in, G. Sanders . . . . . . . . . . . . . . . . . . . . . . .  894,234 Looms, cloth controlling mechanism for, A. electriC, Huse & Douty . . . . . . . . . . . . . . .  894.382 
Badge, L. I'. Wickland • • . . . . • . . . . . . . . . . .  894.415 Ejector and ventilator, automatic, L. Lag- & S. Widmer . . . . . . . . . . . . . . • . . . . . . . . . .  894.358 Railway tie, C.  E. Barnum . . . . . . . . . . . . . .  894,360 
Bag, I. J. Levy . . . . . . . . . . . . . . . . . . . . . . . . . . 894,510 na-Fletta . ' " . . . . . . . . . . . . . . . . . . . . . . . . .  894,671 Lubricating device, C. J. Plhl . . . . . . . . . . . .  894,745 Railway tie, J. McGranighan . . . . . . . . . . . . .  894,525 
Bag, parcel, and box fastener, F. H. Ster- Electric generator or motor, C. L. Kennedy 894,329 Lubricator, J. M. Chambers . . . . . . . . . . . . .  894,423 Railway tie and rail fastening, J. U. 

ling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 894,548 Electric machine, dynamo H. G. Reist . . . . .  894, 533 Lumber kiln, J. McLaughlin . . . . . . . . . . . . .  894.454 Beatty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894,573 
Baling press automati� bale wiring mechan- Electrical distribution sy�tem , O.  O.  Kruh . 894.668 Magneto electric generator, Gianoli & Persin 894, 624 Railway tie, metallic, J. G. Snyder, 

Ism , R. C. Redpath . . . . . . . . . . . . . . . . . .  894,394 Electrode, accumUlator, L. Strasser . . . . . . . .  894,238 Mail bag apparatus. P . . Woitynek . . . . . . . .  894,302 894,403 to 894,405 
Basket making machine attachment, S. L. Electrode for electrolytic or liquid oscllla- Mall bag catcher and deliverer, L. Waldeck 894,551 Ratchet mechanism, G.  O.  Leopold . . . . . . . . .  894,673 

C'asella • • • . . . • . . . . . . . . . . . . . . . . . . . . .  o .  894,597 tion detectors for . wireless telegraphy, Mail bag catching: and delivering mechan- Ratchet wrench, A. J. Higbee . . . . . . . . . . . .  894.641 
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Bearing washer, ball, V. Crouch . . . . . . . . .  894,606 Elevator, Bennett & Smith . . . . . . . . . . . . . .  o . 894,419 Mail chute securing device, J. W. Cutler . .  894,728 Registering and counting machine, auto-
Beater, mechanical liquid, A. Ovidi . . . . . . . .  894,459 Elevator mechanism, .I. Baum . . . . . . . . . . .  894,418 Mail chutes, lo�king device for the remov- matic, .I. M. Johnson . . . . . . . . .  , . . . . . . . .  894,506 
Bedstead, metal, J. C. Scott . . . . . . . . . . . . . . .  894,748 Engine, J. Munden . . . .  " . . . . . . . . . . . . . . . . .  894,682 able sections of, J. W. Cutler . . . . . . . . .  894,191 Rein holder. E. R. Fuller . . . . . . . . . . . . . . . .  894,379 
Belt, F. R.  Batchelder . . . . . . . . . . . . . . . . . . . .  894.772 Flngine cylinder, W. Glebfrled . . . . . . . . . . . . .  894.380 Mail crane. Hagmann & Fitzpatrick . . . . . .  894,735 Retaining comb, I .  O.  Lofstrom . . . . . . . . .  894,674 
Belt, conveyer, A.  W. Walton . • . . • . . . . . . .  894,356 Engine Indicator, steam, G. A. Webster . . .  894,555 Mail despatcher and receiver, combined, J. Rheostat, W. C. Yates . . . . . . . • . . . . . . . . . •  894,564 
Belt fastener, F. M. Linderman • . . . . . . . . .  894,511 Flnglne sparking device , explosve, C. R. E. Carter . . . . . . . . . . . . . . . . . . . . • . . . . . . .  894.596 Rheostat, P. H. Zimmer . . . . . • . . . . • . . . . . •  894,565 
�nllard cue, A. K. Hanson . . • . . . . • . . . • . . .  894,434 Greuter • . . . . . . . . . . . . . . . . . . . . . . . . • • . . .  894,771; Mail receptacle, M. S. Field . . . . . . . . . . • • .  894.376 Rheostat, G. H. Dorgeloh . . . . . . . . . . . • . . .  894, 614 
Binder, loose leaf, A. Chronlk . . . . . . . . . . . . .  894, 601 Engine valve, blowing, H. Hamkens . . •  , . . .  894,381 Manure spreader, C.  L. Dyk . . . . . . • • . . • • • .  894,261 Rheostat, starting, Yates & Cravens . . . . .  894,563 
Blinds tQ spring rollers, means for securing, Evaporator, . T. Suzuki . . . . . . . . . . . . . . . . . • .  894,407 Match box, C .  W. Oertel . . . . . . . . . . . • . . . . .  894,692 1 Rifle sight, E. R. Snedden . . . . . . . . . . . . . . .  894,155 

J. L. Thompson . . . . . . . . . . . . . . . . . . . . .  894,408 Excavating apparatus, C. E. Wyman . . . . . .  894,713 Match box and cigar cutter, combined, E. Riveting, blind, J. D. Karle . . . . . . . . . . . . . 894,210 
Bloom handling means, F. B. Uncapher . . .  894,245 Explosive compound, Schultz & Gehre . . . . .  894,707 Ciner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  894,268 Road machine, T. R. McKnight . . . . . . . . . .  894,281 
Board. See Sign board. Explosive engine, L, R. O'Neill . . . . . . . . . .  894,225 Mattress filling machine, E. Zo!nass . . . . . . .  894,307 Rock drill, H. J. C. Keymer . . . . . .  , . . . . . . . .  894,213 
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Classified Advertisements 
AdvertisiDl! In this column Is 15 cents a line. No less 

than four nor more than ten liues accepted. Count 
BeVen words to the line. All orders mnst be accom· 
panled by a remittance. Furlher Information sent on 
reqnest.. 

RIllA» THIS COLUMN CARE/l'L'LLY.-Yon will find 
inquiries for certain classes of articles numbered In 
consecutive order. If yon manufacture these goods 
write us at once and we will s'lPd you the. name and 
address of the party deslrina the information. " There 
Ia no charge for this servIce. In every case It is 
"necessary to dve the Dumber oC th e inqniry. 
Where manufacturers do not respond promptly the 
Inqulry may be repeated, MUNN & CO. 

B U S I N ESS OPPORTU N IT I ES. 

WANTED.-UsefDl Noveltieo, practical tools, labor 

=�:. dTn';" :':d1l8':'N�I�IWt!rJh ':l.� =nf�e�:r;. 
W�IW3.ac::''::�r:��� 1l00ds. Address B. &; s. CO., 

J nquiry No. 8607'.-Wanted to buy an electric 
Incubator. 

V.!i�tt���.,:t� �=:����:;�d
r:ir:"�:i�ec;,of� 

manufacture some small article for inventor or other 
concern not having a plant. Address D. H. LandIs, 
Windom, Lancaster County. Pa. 

Jnquiry No. H6l l .-Wanted to bUy springs for 
light power purposes. 

A CORPORA.TlON of h�best standing having large 

:£�I���f�� d�".!�ry
to�au�ei!���r::3;=��i ::: 

chanlcal· inventions of unquestIOned · merit. Corres­
pondence soltc1ted. Address K. A ., BOl< 'I'l3, N. Y. City. 

��:aof:8e 8:1hS�'A� :gb�"k��ng block 

W ANTED.-Party to manufacture first-class dental 
Instruments. AddreSll BOl< 413, Mayville, Wis. 

Inqui" No. 8632.-Wanted to buy macblne for 
perforating mnsic rolls. . 

WlIlB B'S " HINGE JOINT " BEI T HOOXS.-No tool 

lml�. 5OOArJ:��en:'.:'es
b�I\:;�: ��'l:�f �l 

Webb Hinge Belt Hook Co .. Boouon, New Jersey. 

PATENTS FOR SALE. 

FOR SALE.-A saoh lock · and ventilator. recentlr. 
F..�':,�dilo�Ab,

s�lt t:::. J�h�b .  
,

AddreSS J. . 

Inquiry No. S646.-Wanted to buy cheap small 
motor from " to 1 horse power, sinllle phase 60 cycle, 1lO 
volt.�. 

FOR . 8ALE:-B1ther oUtright or on royalty. patent 
No. 84l.4'19. patented January 115, 19IJl. Whlp-SOC1<et to 
lock. For partiCUlars apply to Thomas ArmatroIIg. Saranlic, N. Y. 

Inquiry No. H649.-Walited to buy non·lnllamma­
ble cellnlold. 

FOR SALE.-Patent No. fIJ1j.14�. Match-delivering 
DOCket-safe. A Simple and usefDl novelty. For fnll 
information addre.s . E. J. Anderson, ?AI catharine Street, Worcester. Mass. 

Inquiry No. 861J0.-Wanted to buy file cutting 
machinery. 

·PAlNLESS, Turnless Sleeve-bolder. s�.m Ie, e1l'ect-
ive. Pateuted July 28. m Will sell ont t, on roy-
alty or partnership. Xuze, 418 W. �h St.. • Y. City. 

Inquiry No. 861J2. -Wanted address of :m81!l1fao­
turers of drop fOl'lled wrenches. 

aict ";�:��o!�i'gr:s';;�\<'r,::re"r dl:tp�e�� �l s�r. rg���tIr�'::'�
;
�

h
rg:alty. Address " Henderson HoI· 

Inquiry No. S61J4.-Wanted addressesl of _ 
hardeners In New York. . 

HELP WANTED. 
ENGINEERS W.ANTED familiar with air compressor 

to otudy a new macbine belnf put on the market and 
l'ilKr� ����t� N�':-lork. Liberal commissiOn. 

. Inquin No. S86'J.-Wanted to buy needle, pin and 
pen machinery. 

WA N T E D-M I SC E LLAN EOUS. 

2d·hand paper paralllning mach. A. R. Co .• Box'l'lll, N.Y. 
Inquiry No. SO'J4.-Wanted to buy maoh!nery for 

cultivating rice and making Y uca starch. 

L I STS OF M A N U FACTU R E RS. 
COMPL 1!lTE LISTS of manufacturers In all l ines sup-

r��� s���Wf!� ?�/b
b�:��d�lJ:�� �� tb���: Small and special lists complied to order at various prices. Thu 100 windmill manufacturers list would coot $2.50. etc. Certain lists of rare trades are much more expensive. Thus 160 name. of oatmeal manufac­turers would cost $15. Estimates sliould be obtained be­fore remitting. , Address A. A. H., Bux 'l'l3, New York. 

Inqnlry No. S68�.- Wanted to buy model of old battleship " llalne." . 
A LIST OF l,5OO mining and consnltlng engineers on cards. A.. very valnable lIot for clronlariZ1ng, etc. Price et6.00. Address A. A. B., BOl< 'I'l3, New York.. 

N�.n1!'t!� t:;:j,��prt:= to buy ]J9 to 2-lnch 

Inqniry No; 86S'J .-Wanted to buy motor plows. 
Inquiry No. S691 • ...:.Wanted to buy for export to British Gn.l_ alcohol motors. 
InQniry . No. 86920-Wanted to buy kerosene oil motors for export. 
Inqutry No. 8694.-Wanted to buy 1Iy wheeIs and ball beanugs . .. , . 

Inquiry No. S699.-Wanted to buy ·two.stl'aRded 
soldered wire for heddIes. 

Inquiry No. 8'J01.-Wanted to buy solar engines. 

sp����::'-ea�«Jut:.0r machinery for cardiDl!, 

Inqniry No; S'J1 3.-For manufacturers and dealers of cement manufacturing machinery and kilns. 
. InQuiry No. "''J16.-For manufacturers of flower garden and light frame toola for cnltlvatlng, etc. 
Inquiry No. 8'J19.-For manufacturers of safes. 

Is �:In� s�Ct���,.(;;�anted unwe!ded tubing that 

Inquiry No. 8'J22.-Wanted · manufacturers of gboss. 

thInqUfry No. S'121J.-For manufacturersofa needle­
reader, not tbe thimble and needle combination. 

k�uA\:lYp��'J26.-For parties who make " Yan-
Inquiry No. 8'J�.-Wanted the address of The Frear Novelty Co. 
Inquiry No. S'J29.-Wanted a m&C4lne f�r manu­facturing berry·crates complete. 

u!.nquiry No. �'J31.-Wanted a rice mm or buller 
hwi delivers the rice entire and separate from the 

Scientific 

bquiry No. 8'J31J.-For JlBl'f;les makiDl! a still for 
the purpose of extracting alcohol from saw·dust. 

Inquiry No. 8'J36.-For manUfacturers of machln· 
�:;;..�r

an�..::a b':;�b es, also machinery for making 

eJti1�riIJ�gv 8�t:��f,:�n����h':',c::,: vanlzed water buckets, locks, nibs WId holders. 
. IDQuin No. 8'J31!i.":'F�r p a � t l e s  manufacturing 
casein cement. " . 

IntIuin "No. 8'J39.-Wanted machluery to 
pencil and" pen retalner"made of" .prlng wire. 

make 
Inquiry No. ·"''J4�.-For manufacturers of water 

still, also Of thermometer tublult. 

m!::���: �p�:eeitiW�':tte:e�:;'i�r t�at'i..�t:e
o� 

100 lbs. per day 01 each. by hand p<!wer. 
J nquiry N o, 8'J44.-Wanted a machine for makl::a 

�%�u:�::: ��rJ:� :�:fe:.-ooden shaVIngs or combine 

Inquiry No. 87'41J.-For manufactnrers of hoop. 
ouch as used as toys, varylnll in diameter from � to ( 
�T!'g"f:��":.tg�����tlng }(l<� Inch , the ends 

b!.:;:rg:?n� -::.�t��a:-For dealers In paper and card-

Inqniry No. S'J4S.-Wanted to buy poll.hed or 1ao­
quered brass In sheets 29 gange, quarter hard In temper. 

Inqnby No. 8'J49.-�'or makers of very large 
springs, used for running machinery. 

��:s�� !�.J:;:���r
f�B��C:=.

Of brass. 

lI\�y=tln:�f��:�:ra=��r=b��.:'S 
wrapping p aper. 

Inquiry No. S'JIJ'J.-Wanted addres. of tbe manu­
facturel' of .. The Index · Inoandescent Kerosene 
.Burner." 

Inquiry No. 1'17'1J9.-For a firm to do porcelain 
enameling of ventilator· tops, such as used on the out­
side ct are lamps. 

Inqniry No. �'J61 .-Wanted to bny a small car· 
�.:t:£�n�'m:I��c1ty so tbat a lame person may 

Inautry No. 83;.62.-For manufacturers of a Pl>t-

::�bOre,u: c=� �n:':!��<:."J!."p�it::�rwo �:J�: 
slip. which are connected by some sort of adjustment 
feature, 

Inqni� No. S'J:1.-For manufacturers of Insulat-
�= !r��ers � ;::�t�::'��� e,:�rro"or�ap 

luqniry- No. S'J86.-For parties making pressed 
paper goods. 

InqUiry
. 

lio. S'J6'J.-Wanted to buy cars for a 
rallroad With a rRdlna of 100 mlles, which will run by 
gasoline power. . 

Inquiry No. 8'J68.-For manufacturers of black 
plate glass, . 

Inqnlry No. S'J69.-For manufacturers of an ape 
pllauce to attach to the· old style razor blade to make 
same a safety razor. 

iIJrf��Pch:;�S,��o�����e�p:,"bo make short 

fo�n&fi��(lDN�.isrc;;��e;:-Wanted to b ill' tune sheets 

Inquiry No. · S'J"2.-Fcr a machine to make paper 
bottles for holdlnlr milk. 

lIJ::,�trn�t��ffut.3.�'l:��:rJ=���stC;; 
same with small capacity. 

Inquiry No. S"'J4.-For machinery for making bags from Slsal helllp. 
Inqniry No. 8'1'JIJ.-Wanted to buy· stock novelty 

or jewelrY catalognes. 
Inquiry No. S'J'J6.-For manufacturers of mail 

order novelties and al.o manufacturers of hand power 
vaca.um cleaner m8ch!nes, 

Inquiry No. S'J7''''.-For manufacturers of reapers, 
binders and mowers. 

Inquiry No. 87''J9 .- For parties manufacturing 
��� :'i��:r'':�f.''s:!:gn::p�y&�n�� ;.::t'�=��:. 
power transmission machinery and steam fitters' tools; 

Inquiry No. S'1S0.-For parties who make gasoline 
stOVes. 

InQnlry No. �'J!ilt .-For manufacturers of bass and 
snare dr1UIl shelis and hoops. . . 

w
����

s
�

t
�.

m
8l�-;;.�0:,,:,��u:.acturers of Cblnese 

Inqniry No. S'JS3.-For manufacturers of small 
drummer's traps as whistles, rattles, rooster crOWSt etc. 

Inqui1'Y No. S'JS4.-For manufacturers of alcobol 
burners for lights and stoves. 

InQui:r;r No. S'J81J.-Wanted to buy an automatic 
self-taking picture machlue. square tintype. 

Inqnlry No. S'J!'I6.-For " parties to manufacture 
Jllass balls blown abont ]J9 lnch In dIameter with a � 
inch bole throngh the center. sbould hold altout 200 
pounds to the square Inch of steam pressure. 

Inquiry No. 8'JS'J.-For parties who manufacture 
cat-gut. 

Inqnlry No. 8'J88.-For manufacturers of music 
rolls for self playing pianos and organs ; also spring 
motors for �ame. . 

Inquiry No. !ii'J89.-Wanted to bu"!" macblnes to 
manufacture horse radisb . Saratoga chips and old­
fashioned lye hominy-, w1401e kernels. 

Inquiry No. 8'J90. - For the mannfacturer of 
.. Brooks Improved hand pump." 

Inquiry No. �'J92.-For a IIrm that mannfactures 
gla.s holders made of glass. . . 

Tnquiry No. S'J94.-For manufacturers of the 
.. Ideal Dust Pan." " . 

In�uiry No. 8'J91J.-For a mechanical device for 
�:CJ:.::lf.i:r =':.ytng files, mosqnltos, ete.; ilIso traps 

Inquiry No. 8'J96.-For concerns manufactUJ"lng 
stills adapted to the manufacture of denatured ilIcokol. 

Inquiry No. S'19'J .-Iror Dianufacturers of fiber. 
Inquiry No, S'J98.�For :manufacturers of micro 

lens used In small articles .uch as pencils. charms, etc. 
Inqniry No. S'J99.-Wanted to buy new or second­

hand bOl< nailing machine for small packing cases. 
Iuqniry No. SSOO.-Wanted complete data In re-

II&1"d to pegamolcL . .  
s!c':,.���Vt!':et��or the manufacture o f  The 

Inquiry N o. 8�O�.-Wanted to buy machinery for 
cutting and polishing oilstones, whltestones or Irrlnd­
stenes. 

Iuquiry No. S863.-For manufacturers of files, 
screws, druglrists' supplies. hardware In general, and 
agricultural machinery. 

Iuquiry No. : SS04.-For parties dealltlll in Wind­
mills, wood split pulleys, wheelbarrows, cutlery and 
picks. 

su�':.?t-::�r �:Bt:"�OIJ.-Wanted to buy outfits and 

I
Jn::l:rt.:�. S806.-For manufacturers of draw-

Inquiry No. S80'Y.-For dealers In second-hand 
cotton machinery. . 

Inquiry No. S�OS.-For manufacturers of ma­
cblnery for making bungs for barrels. 

Inqnil')T No� !il809.-For tbe manufacturers of 
metallzed flowers used for hat pins, etc. 

Inqntry No. �81 0.-For makers or Importers of 
porous water bottles or jars to cool arInkiDl! water by 
evaporation. . 

Inqui" No. 8s11 .-Wanted to bny electric tattoo­
Ing needles. Inks and stencils. 

Inqniry No. �8t 2.- Wanted to buy outfits fOr manlifactilrlng fDel briquettes from sawdust. 
Inquiry · No. 881 3.-For manufacturer of the 

.. Steele " mll<er for mlJ<!ng food products, etc. 

p!,::s�llfdi�����-Wanted to bUy hand lever air 

Iuqulry No. 8811J.-Wanted to bny carriage and 
wagon hai'dware, eoal. Iron and steeL 

Iuqnlry No. 8�1 6.--For dealers of portable 1!8D­eratlllll outfit to be carried · around as bagJlage, a. 0. or 
d. c. current; same to lill"ht about 60, 16 0. p. lamps. 

�?e,!iU J�: !f�llft;-�� :..l:����!�r.:� :�':,� 
3 or ( lncbes in diameter. 
. I nquiry No. SSIs,,-Wanted to buy speclaltle. In larRe quantltlu. 

American 

si�:We\�n:8o���1LFcr manufacturers of l!lJ<cel-

Inqnln No. �S�O.-Wantpd to buy pressed :IIbel' boardS 1 foot wide and from 1-16 to � inCh thick.. 
Inquiry No. S821.-Wanted to buy machInerY for making a rongh composition board, something llke a 

straw board, 
Inquiry No. S8�2.-For manufacturers of dredg-Ing machinery to be operated by gas enlrine. . 
Inquiry No. 8S23.--For manufactUl'ers of crepe 

paper and paper novelties. , 

Inquiry No. SS24.-For a firm to design and bnlld., an automatic machine for mli.klng finger shieldS. ' 
Inquiry No. 8821J.-Jj'or manufacturers of a new deVice to split wood. 
Inquiry l'la. 8S26.-Wanted to buy small fDel com­pression machines both manual and engine llower. 
Inquiry No. S�2'J .-For manufacturers of m::ne >I'lli glass. _ 

. 

Rod or wire working machines, tubnlar 
stock spindle for automatic, H; B. Les· 
tel' • . . . . . . • .. . . . . . . • • . . . . . . . . . . . . . . . . . •  894,887 

Rolier skate, J. Ho..benade! . . . . . . . . . . . . . . . .  894,601 
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EQUAL TO BEST 
MILL WORK .... 'Il!! 
II the sawing mortising, . groovi� etc., done . by oar . 

ti:�ea f� :'��k.!.!'::cJl:erany-
manner. One man can operate . 
machine, thus BaviDa' time, labor 
and money. Write for our latest 
frw oalalogne-Wa free • . 

TilE SlIlIIICA. FilLS .N. eo. �1I�il��A�;;;r:: 696 Walier St� _ Fall .. N.Y. P 

E ngine and Foot Lathes 
MACH I N E  SHOP" OUTF1TS, TOOLS A N D  
S U PPLI E S. BEST MATERIALS. BEST 
W O R K M A N S H I P. CATA LOG U E  FREE 

.,SEBASTIAN LATHE CO ..  1 2 0 · Cu lvert St., Cincinnati .  o. 

Foot and Power :ruds&ug,�k�'lf!ttY'll':�:: 
SH EPARD LATHE CO� "iss W. 2d St. " Cincinnati. O. 

Veeder 
Counters 

Rotary eriglne, J. W. von Pittler . . . . . . . . • •  894,891 
Rotory engine, B. Dahl . • • . • . . • . • . . . . . . . . • • . 894,486 
Rotary explosiou engine, W. H. FII!ton . • . .  894,492 Slife, SCl-eW, door, C. E. Blechscbmldt . . :. 894,180 
Safety pin, H. H. Taylor . . . . . . . . . • . . . . . .  894,241 
Sand blast apparatus, A. Jom, Jr . • . . . . . .  894,272 to register reciprocating Sash balaace and lock, A. S. Bradley . . . . . .  894,182 movements or revolu. Sash lock, Barber & French . . . . . . . . . . . . . .  894,571 tions. Cut full size. Sash lock and tightener, H. O. Wolff . .

.

. •  894,767 Booklet Free Scale, wdgon, J. F. HInck . . . . . . • . • . . . . • . •  894, 646 · 

Scraper, foot, W. W. Lincoln . . . . . . . • . • . •  894,218 ,VEEDER J'lFG. CO. Screen frame and joint, F. E. Schumacber 894,289 . 18 Sarlreant St. ��:t f��t:"8!�' 
s
:fa

t. 
E .  Murray . • • . . . • . . • • •  894,278 Hartford, Uonn. 

Secondary or storage battery, C.  H. Clare 894,602 
��, �, 

Seed tester and propagator, L . . A. Kaump 894,211 and .FIne �mgs. Semaphore Signal, Brown & l1lark . . . . . • . . .  
·
• 894,591 Sewed artIcles, seam tor, W'. Arbetter . . .  , 894,567 Sewing machine, J. Diehl . . . • . . . • . . . • . . . .  894,486 Sewing machine binder attachment, J. Tal. 894,761 Sewing machine, bllndstltchlng, Scudder & 

Coryell . . . • . . . . . . • . • . • . . . . . . . . . • . . . . . •  894,541 Sewing machine take·up mechanism, J. B. 
Farr • . . . . • • • .. • • • . . • . . . . . . . • . . . . • • . . . •  S94,875 Shaft coupling, A. Hltcbon . . . . . • • . . . . . . •  894,500 Sharp�ner for self·feeders, knife, D. E. Rmgland • • . . . • • • . . • . . . . . . . . . . . . • • . . . .  894,747 

S
S
h

bell, metallic, F. C. · Sauford . . . . . . . . . . . •  894,288 oe and making the same, W. · R. Green . .  894 733 Shovel dippers, separable tooth for power 
' 

Anderson & Johnson • . . . . . • • • . . . . . • • . .  : 894,115 Show case, W. C. Bowser . . . . . . • . . . . • . . . •  894,810 Sidewalk door, W. E. Snaman . • . . . . . . . . . .  894,754 Sighting appliance, illuminating, W. H. Wrigbt • • . . . . • • • • • • . . • • . . • • . . . . . . . . . . .  894,806 Sign, H. .Christensen . . . . . . . . . . .  . . . . . . . • . . .  894,869 Sign boai'd, A. O. Jobnson . . • . • . . . . . . . . . . .  894,500 Signaling apparatus, wireless, L. De Foregt 894 878 Siphon, W. P. Locke . • • •  ; • . .  · . . • . . . . . . . • . . .  894;198 S�rve holder, M. Kuze . • . • • • • • • . . . . . . . . . . .  894,670 S eer, pttato, D. E.  Poche . . • . . . • • • • • • . • . •  894,694 Smelting Iron ores, E. D.' Kendall • • . • • . • . . •  894,796 Snap fastener, G. A. Holmes; . . • • • • • • • . • • •  894,270 s
soap holder, safety; P. P. Royal . . •  ; . . • . . •  894,700 oap partitioning table, E. P. Pullen . • . • . •  894,461 Solder feeding mechanism, H. K. Smith . •  894,236 Soldering tool, wireman's, Cassidy & Payne 894 187 Spirometer, J. A. Morris . • . . . . • . • • . . • •  _ . . .  894;837 Spring wheel, H. Neubert . . . . . • • . . . . . . . . . •  894,526. S
s
quare, box� W. A. McCormack . . . • • . . . . . • •  894,688 quare, center, S. C. Hills . . . . . . . .  . .. . . . • • •  894,498 Stack . formlng mechanism, G. Marsball . . . .  894,515 Staircase somt structure, E. E. Schachner 894,801 Steam radiator heater, portable, W. R. Kin-near . . . • . . . . • • . . • • • • . • . • • • . . • • . • • • . • •  894,445 St�ffenlng device, W. W. Johnson • . • • • . . . . •  894,209 Stilt, J. F. McCormick • . • • . • • • . . . • . . • • • • . .  894,684 Stone cutting machine, J. E. Gravell . . • • . •  894,267 Stopper extractor, bottle, J. F. Jones . • • •  894,657 Stove, O. Brlzard . . . . . . . . . . . . . . . . . . . . . . . . . . 894,864 Stove and range, cooking, R. N. Grundy . .  894,482 Stoves, supplemental downdraft for, E. M. 

Hitchcock . . . . . . • . . . • • . . . • . • . • • • . • . . . •  894,717 Stovepipe thimble, W. B. McLean . . . • . . .  , . .  894,455 �triP serving device, S. Elliott, reissue . . . .  12,886 tump puller, C. E. O. Edey- . . • . . • • . . . . . . .  894,781 Submarine j acket, Spear & Cable . . . . . . . . . .  894,757 SUspenders, J. Bnstanoby • • . . • . . . • • . . . . . . . .  894,865 Swage, E. D. Castle • • • • • • . . . . . . . • . .  : . . . . .  894,722 Sw!mmlng glove, A. A. Brenton . . • • . . . • . •  894,811 SWItch, B. G. Watkins . . • • • • . . • . • • • . . . . . . .  894,553 Switch operating mechaillsm, A. C. Tunison 894,297 Switch polnts,'adjustable connection for, W. F. Bossert . • . . • . . . • . • . • • . . • • • . . • • . . . . . .  894,588 
�WltCh register, electric, J. H. Jackson • .  894,326 ag, H. P. Cannon • • . . . . • • . • . . • • • . . . . . . . . .  894,595 Tag manufacturing machine, A. Dansereau 894,192 Tamper, rolling, Ross .& DeilI • • . •  ; • • . . • . •  894,346 Tank heater, Neusus & Gibler . . . . . . . . . . . . . .  894,688 Tank indicator, J. E. Smith • • . • . • . . . . . . . .  894,468 Tannin el<tract and producing same, F. J. 

Maywald . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  894,277 :g:rget trap, P. J. Hlndmarsh • • . . . . . . • • . . . .  894,738 legraphy, I. Kltsee . . • • . . . . . . • . . . . . . . . .  894,214 Tel
l
epbone apparatus, A. M. Cobb . . . .  894,257, 894,258 Te ephone transmitter, E. J. Pltrat . . .  • . .  894,460 Tent, folding, J. F. Miles • . . • . • . . . . . . . . . .  894,681 Test apparatus, H. W. Trott . • . . . . • . . . . •  894,850 Thresber, traveling, A. Hovland . . • • . . . • • •  894,439 Tile, J. W. Farr . . . . . . . . . . . . . . . . . . . . . . . . . . . 894,489 Timepiece regulator, ·0. Oblson . • • . • • • • . • • •  894,457 Tire armor or protector, C. Filler . .  . • • • . •  894,877 Tire protector holder, F. ·0. Slanker . . • • . •  894,751 Tire protector, pneumatic, R. A. Mason . .  894,676 TObaCCl pipe, D. Bruce . . . • . . . • . . . .  894,480, 81)4,461 Toll collecting box, G. A. Long . . • • . . . • • •  894,888 

Tongs for fixing eyes and hooks, E. H. T. . 
Stromback . . . . . . . . . . • • . • . . . . . . • . . . . . .  894,470 Tongs, rail, J. E. Colllus . . . . . . • • . . . . . . . . . .  894,259 

Tongue suppo,t, wagon, H. P. Huddleston 894,824 Tool, hand, G.  E. Wood . • . • . . . . . . . . . . . . . •  894,808 Tool rest, adjustable, A. M. McLeran . . . .  894,838 Toothpick . stand, J. Sahlin . • • • .
.

. . • • . . . . • . .  894,702 Toy, educational, T. E. Lockwood. . . . . . . . . .  894,274 
Transformer, J. J. Frank • • . . . . . . • • . . • . . . • •  894,620 
Transmission mechanism, C. S. Batdorf • • • •  894,251 Trap nest and poultry coop, combined, C. 

Weeks . . . . . . . . . . • • . . . . . . . . . . • • • . .  , . • •  894,765 
Tren,ches In paved streets, machine for open. 109, J. M. Hendron . • . . • • . . . • • • . . . . . •  894,269 
Tripod, C. N. Leonai'd . • . . . • . • • • • • . . • • • . . .  894,6'72 
Trolley base, Stokes &; Ensor . • . . . • . . •  :. .  894,760 Trolley contact, L. A. Hawkins . . . . . . . . • • . .  894,637 Trolley gnard, G. S. Keck . . . . . . . . . . . . . . . .  894,212 Trough; See Drinking trougb. Truck, car, E. Peckham . . . . • • . . • • • • • • • •  · • .  894,842 Truck, hand, M. W. Nenens . . . . • • . . • • . . . .  894,282 
Tubes and · gaskets, apparatus for monntlng 

and diSmounting, J. · Merrltt . . . . . . . . . .  894,221 
Turbine, A. C. Toms . • . .  : . . . . • . . • • • • . . • • . .  894,4<19 
Turbine bucket Wbeel, E. Kallberg . • • • • • • •  894, 659  
Turbine governor, A. C. Toms . . . . . . . . . . . . 894,474 
Turbo generateI', A. H. Wouters . • • • • • • • • .  894,800 
Typewriter, E. L. Wood . . . . . . . . . . . . . . . . . .  894,769 Typewriter cabinet, L. B. Walker . • . • . . . .  894,298 Typewriting machine ribbon mecHanism, J. W. Kennedy . . . . . . . . • • . . . . • • . . . . . . • • • • . 894, 661 
Umbrella, folding,. C. R. Wbeeler. • . . . • • •  894,413 
Valve and valve construction, W'. M. Fulton 894,429 
Valve, flush, J. W. Kennedy . . . . . . . • . • . . . •  894,662 
VilIve for all' brake systems, automatic preg.. 

sure retaining, J. D. Nlchol . . . . . . . • . •  894,689 
Valve for compressed all' operated dump 

cars, enilineer's, T. R. McKnight . • . . . .  894,280 Veblcle, G. Simon . . . . . . . . . . . . . . . • . . . . . . . .  894,544 
Vehicle cusblon, pneumatic, E. A . . & C. A • 

Garvey . . . • . . . . . . . • . . . . . . . . . . • . . . . . . . .  894,493 
Vehicle, electrically propelled, J. Ledwlnka 894,883 
Veblcle gearlug, motor, F. jReemer. . . . . . . .  894,119 
Vehicle sbock absorber, E. A;·· & C. A. Gal'-

vel' . . . . . . • • . . . . . . . . . . . • . . • • • • • • • • . • • •  894,431 
Vehicle spindle, T. T. Thompson • • • • • • . . • •  894,242 
Vehicle wheel, H. M. MiiHln • • • • • . • . • . • •  894,276 
Vehicle wheel, road, J. Slee . . . . • • • • . . . . . . . •  894,7110 Vehicle Wheel, G. H. GrUss . . . • . • . • • • . • • •  894,176 Vending macblne, J. Vler1Ing . . • . . • •  , • • • •  894,246 
Vending macblne, Blodgett & Kail • • . . . • • •  894,363 
Veneer press, lrnockdown, D. S. Ackley • •  894,176 
Ventilating panel, F. E. Rlcbard.on . . . . . •  894,536 
Voltage regulating system, W. L. Merrill 894,522 Voltage transformer, variable, M. G. Young 894,714 
Wagon brake, hay, · O. Wooten . .  : . . . . . . . .. .  894,562 
Wagon rack, adjustable, G. B. Mills  . • . •  894,336 
Waist and skirt supporter, combnatlon, T. 

KeJlDe\l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 894,330 

PAT E N T S 
Our Hod Book on Patents, Trade-Marks, 

etc .• Beut �!ee, Patents procured through 
· Munn &: Co. receive free notice In the 

ScIBNTIl!'IC AMBBICAlIf . 
· MUNN It CO., 361 Broadway, N. Y. 

BB.UI"CH.OI'I'IC1I: 625 F St.,WashingtoIloD.o. . 

We Design & Build Spectal MachlnelJ, . TaalS, 
Dies, NaYemes and Metal 
Specialties ilf all descrlptlaal 

Manufacturers of small articles 
In any quantity. Send sample 
or drawing for estimate. 

CHAS. E. D R E S S L E R  & COM PANY 
1 4 1 · 1 49 East 23d St., N.  Y. C ity 

E.t.blWaed 1884 

AUTOM OBILES (new), high grude, can be 
bought from UB positively cb.eaper than m .. nufamurers' 
prices. We buy for spot· casb ; wonderful what ready 
money will do. We apply and carry out tbe same argu. 
ment l-elative to second-hand cars. You cannot alford 
to overlook our offers. Send for list. Also ask for our 
�� 101J;;.,�f ":���fs�:F�tt \�e 0:tg:��l�':i ��:riW 
sat�d wllh the 1<00,d •. " For reduction. m tbe price of 
tires, tbe best qnallty of treoh goods, we have no eqnal. 
Times Square Automobile Company, largest dealer. In 
new' and second band automobIles in the world, lliIlII 
Broadway, New York ; l332 Michigan Ave .. Chicago, ID. 

The BUOOYAUT 
·l!-cyllnder, 2-cycle, 
air-cooled. 12 a. p. 

GHAS. s. DURY� �L � 

How to Construct 
An Independent Interrup�er 

In SCIENTIFIC AlIt:ERlf'AN SUPPLEMENT, 161 1J • 
A. Frederick Collios describes fnlly and clearly With 
the help of good drawtni<s how an independent multiple 
Interrupter may be constructed for a large Induction 
coil. 

Thl. article should be read in connection with 
Mr. Oollins' article In tlCIENTIFIO AMERICAN SUPPLE-

WfrT,;I!!O�el;'::::h Wuflt��t:r,uct a 1 0o-MIle 
Each !;upplement costs 10 cents ; 20 cents for the 

two. Order from your newsdeilIer or from 
MUNN &. CO •• 361 Broadway, New York 

LEARN WATCHMAKING 
fo..:e�I:To'�k l�e����O�� a�a;��t"le�c:t��p�!.� 
t1cesblp. Money earned wbile studying. Positions se­
cured. Easy terms. Seud for catalog. 
ST. LO"t'lS WATCH.AKING SCHOOL, st. Loulll, .... �' Chemical Analyses 

. Industrial products examined and working 
.'. formulas provided. processe. lmproved, coun-

l8i and expert evidence. Assay of ores. alloy., water 
and fuels. etc.. etc. Inventors assisted; Instruction. 
Establlsbed l882. Monadnock Laboratory, Chicago. 

If HOW 
Manufacturers 
Can I ncrease 
Their Business 

Read carefully, every week, 
the 

Classified Advertising Column 
in the 

SCIE.NTIFIC 
AMER.ICAN 

Some week you will b e  likely 
to · find . an · inquiry for some-

• thing that you manufacture or 
deal in. A prompt reply may 
bring an order. 

Watch it Carefully 

\ 
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E Watch, stop, G. Klumak . . . • . . . . . . • . . . . . . .  894,666 

xperl·mental Apparatus , Watches, washer tor case screws tor, C. 

. . Wat:': c::;'���:""P� · iia��: : : : : : : : :  : : : : : : : : : : : ��:m 
In addition to the following arUcles, the 

Scientific· Amerioan Supplement has published 
Innumerable papers of lmmense practical value, 
of which over 17,000 are listed In a carefully 
prepared catalogue, which will be sent free of 
charge to any address. Copies of the Scientiflo 
American Supplement cost 10 cents each. 

It there is any scientific, mechanical, or eu­
gineering subject on which special intormation 
is desired, some papers will be found In this 
catalogue, In which it Is fully discussed hy 
competent authOrity. 

A few of the many valuable articles on the 
making of experimental apparatus at home are 
given in the following list : 

ELECTRIC LIGHTING FOR AMATEURS. 
The article tells how a small and simple ex­
perimental Installation can be set up at home. 
Scientiflo American Supplement 1551; . 

AliI' ELECTRIC CHIME AND HOW IT MAY 
BE CONSTRUCTED AT HOKE, Is described In 
Scientiflo American Supplement 1566, 

THE CONSTRUCTION OF AliI' ELECTRIC 
THERMOSTAT Is explained In Scientiflo Ameri­
can SUJ)plement 1566. 

HOW TO JlAXE A 100-MILE WmELESS 
TELEGRAPH OUTFIT Is told by A. Frederick 
Collins In Scientiflo American Supplement 1605. 

A SIKPLE TRANSFORKER FOR AMA­
TEUR ' S  USE Is so plainly described In Soien­
tiflo American Supplement 1572 that anyone can 
make it. 

A %-H.·P. ALTERNATING CURRENT DY­
NAMO� Scientiflo American Supplement 1558. 

THE CONSTRUCTION OF A SIMPLE PHO­
TOGRAPHIO AND mCRO-PHOTOGRAPHIC 
APPARATUS Is simply explained In Scientiflo 
American Supplement 1574. 

A SIMPLE CAMERA-SHUTTER XADE OUT 
OF A PASTEBOARD BOX, PINS, AND A 
RUBBER BAliI'D is the subject of au article In 
Scientiflo American Supplement 1578, 

HOW TO MAKE AliI' AEROPLANE OR GLm· 
ING MACHINE Is explained In Scientiflo Ameri­
can Supplement 1582, with working drawings. 

EXPERIMENTS WITH A LAMP CHIMNEY. 
In this article It Is shown how a lamp chimney 
may serve to Indicate the pressure In the In­
terior of a liquid ; to explain the meaning of 
capillary elevation and depression ; to serve as a 
hydraulic tournlque, an aspirator, and intermit­
tent siphon ; to demonstrate the ascent of liquids 
In ·exhaustive tube s ;  to illustrate the phenomena 
of the bursting hladder and of the expansive 

1�8�� of gases. Scientiflo American Supplement 

HOW A TANGENT GALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS· 
UREMENTS Is described in Scientiflo American 
Supplement 1584-

THE CONSTRUCTION OF AliI' INDEPEN· 
DENT INTERRUPTER. Clear diagrams giving 
actual dimensions · are published. Bcientiflo 
American Supplement 1615. 

AN EASll.Y MADE mGH FREQUENCY AP· 
PARATUS WHICH CAN BE USED TO OB­
TAIN EITHER D'ARSONVAL OR OUDIN CUR· 
RENTS Is described in Scientific American 
Supplement 1618. A plunge battery of six cells, 
a two�inch spark .induction coil, a pair of one­
pint Leyden j ars, and an inductance coil, and all 
the apparatus required, most of which can be 
made at home. 

SIKPLE WmELESS TELEGRAPH SYSTEMS 
are described In Scientiflo American Supple­
ments 1363 and 1381, 

THE LOCATION AND ERECTION OF A 100· 
MILE WmELESS TELEGRAPH STATION Is 
clearly explained, with the help of · diagrams, 
in Scientific American Supplement 1622, 

THE INSTALLATION AND ADJUSTMENT 
OF A 100·MILE WIRELESS TELEGRAPH OUT· 
FIT, Illustrated with diagrams, Scientiflo Ameri· 
can Supplement 1628, 

THE MAKIN.G AND THE USING OF A 
WmELESS TELEGRAPH TUNING 'DEVICE, 
Illustrated with diagrams, Scientiflo American 
Supplement 1624, 

HOW TO MAKE A MAGIC LANTERN, Scien­
tiflo American Supplement 1546. 

THE CONSTRUCTION OF AN EDDY KITE. 
Scientific Amerioan Supplement 1555, 

THE DEMAGNETIZATION OF A WATCH Is 
thoroughly described In Scientific American Sup­
plement 1561, 

HOW A CALORIO OR HOT Am ENGINE 
CAliI' BE MADE AT HOME is well explained, 
with the help of illustrations, In Scientiflo 
American Supplement 1578, 

THE MAKING OF A RHEOSTAT Is outlined 
in Scientific American Supplement 1594, 

·Good artioles on .SMALL WATER MOTORS 
nre contained In Scientiflo American Supplement 
1494, 1049, and 1406, 

HOW AN ELECTRIC OVEN OAN BE MADE 
1�

7
��plalned In Scientific American Supplement 

THE BUILDING OF A STORAGE BATTERY 
Is deSCribed in Scientiflo American Supplement 
1433, 

A SEWING-MACHINE MOTOR OF SIMPLE 
DESIGN Is descrlbad In Scientiflo American Sup· 
plement 1210. 

A WHEATSTONE BRmGE, Scientific Ameri· 
can Supplement 1595. 

Good articles on INDUCTION COILS are con­
tained In Scientific American Supplements 1514, 
1522, and 1527. Full details are given so that 
the coils can readily be made by anyooe. 

HOW TO MAKE A TELEPHONE is described in Scientiflo American Supplement 966. 

, W'ater gate, A. A. Taylor • • • • • • . . . • • . . • . .  894,240 
' Water heater, S. Turansky . . • • . . . . . • . • . . . .  894,351 
Water heater, electric, F.  E. Holt . . . • . . . .  894,323 
Water heater, instantaneous, J. M. Horner 894,438 
Water main cleaning device, J. Maslin . • . •  894,220 
Water wheel, turbine, Replogle & Hale . • • •  .894,463 
Waterer, stOck, MorrIs & Davis . •  , • . . . • • • •  894,453 
Weaner; cillf, J. W. Rykard . . . . . . . . . . . . . .  894,400 
WeU apparatus, oil, L. W. Brown . . . . . • . •  894,590 
Wheel rim, vehicle, E. C. Shaw . .  894,290 to 894,293 
Wheel spoclally adapted to receive an aux-

Iliary or spare rim, T. M. Davies • • • •  894,609 
Winding machine, Lendl & Simmons . . • . • .  894,273 
Windmill device, H. N. Cox . . . . . . . • . . . . . .  894,189 
Window and porch jack, combined, W. B. 

Stoops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 894,295 
Window lock , O. Graichen . . . . . . . . . . . . . . . .  894,495 
Winker brace clip, J. H. Schaaf . . . . . . . . . . 894,467 
Wire balls to paper boxes, machine for 

forming and applying, C. D. Grimes, 
reissue . . . . . . . . .  . . .  . . . .  . . .  . . . . • . . . .  . . . 12, 835 

;J�:, C
����fa��i:

i
g:' c:;��ed,

C
t,I.l

a�: ·A�k�·r: 894,592 

man . . . . . • . . .  . .  . .  . . .  . . . . .  . . . . . • . . • . . . .  894,790 
Wire stringing device, J. G. Callan . . . . . . . . 894,593 
Wooden boards In strips, de�ce for . em-

bossing and cuttng, F. A. Sass . . • . . •  894,466 
Wrench, J. Johnson . . . . . . . . . . . . . . . . . . . . . . . 894,208 
Writing and marking device, J. A. Enright 894,488 
Writing machine, E. B. Hess . • • • • • • • • • • • • •  894,497 

DESIGNS. 
Electric cut-out holder, T. E. Murray • • • •  39,435 
Emblem, L. J. Fox . . . . . . . . . . . . . . . . . . . . . . . . 39,433 
Match box support, L. T. Savage . . . . . . . . . . 39,434 

TRADE MARKS. 
Antiseptic compounds, Hance Bros. & White 70, 103 
Automobiles, J. M. Root & Son . . • • . . • . . • . •  70,067 
Bags and purses, hund, J obnson, Hayward 

& Piper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70,106 
Bricks, Pearl Clay Products Co . . . . . . . • . . • •  · 70,035 
Butter, J. J. Hogan . . . . . . . . . . . . . . . . . . . . . . . . . 70,049 
Butter. scotch, W. H. C. Burnett . . . • . . . . . .  70,067 
Candy, F. M. Switzer . . . . . . . . . . . . . . . . . . . . . . 70,061 
Canned aoup, W. A. Schwalbe . . . . . . . . . . . .  70,060 
Cigars, J. C. R. Dumke . . . . . . . . . . . . . . . . . . . .  70,074 
Cleanser and dirt . rem oyer , detergent, ' W. 

A. Connelly . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70,047 
Clothing, oiled, A. J . . Tower Co . . . . • • . . . .  70,090 
Coal, Cabin Creek Consolidated Coal Co . . .  70,046 
Coal, Campbells Creek Coal Co. . . . . . . . . . . .  70,045 
Coal, anthracite and bituminous, Pennsyl-

vania Coal & Supply Co . . . . . . . . . . . . . . . . 70,054 
Coal, Winifred Coal Co . . . . . . . . . . . . . . . . . . . .  70,064 
Coats, overcoats, vests, and trousers, S. 

Abraham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70,091 
Coffee, roasted and ground, Tennessee Cotree 

Company . . . . . . . . . . . . . . . . . . . . . . . 70,070, 70,071 
Corsets, J. Garfinkle . . . . . . . . . . . . . . . . . . . . . . . .  70,100 
Disinfectant, Bass-Hueter Paint Company . . 70,OD2 
Drms alid drllIng machinery, Hardsocg Manu-

facturing Company . . . . . . . . . . . . . . . . . . . . . . 70,071 
Envelops, Gopher Envelope Company . . . . . . . .  70,075 
Fabrics for protection against Insects, open 

mesh, I. E. Palmer Co . . . . . . . . . . . . . . . .  70,104 
Facial tonic and cream, J. H. DiCkinson . . 70,099 

�:��w
�o��s, 

h
���ov:riln�' ��;n�. G�7.,o���:: +&;g§g 

Flour, tea, and hams, wheat, BaldWin, Knowl� 
ton & Lake . . . . . . . . . . . . . . . . . . . . . . . . • • . .  70,066 

Flour, wheat, Kansas Milling Co . . . . . • . . . .  70,061 
�"'lour, wheat and rye, G. W'o Wertz . . . . . . 70,063 
�'ood, blended and mixed dairy, J. W. Biles 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70, 060 
Food, stock, M. · C. Peters . . . . . . . . . . . . .. . . . . .  70,068 
Foods, cereal breakfast, Postum Cereal Co. 70,056 
Foot covering composed wholly or partly of 

rubber, Crawford, McGregor & Canby Co. 70,097 
Gas mantles, Inverted, Block Light Company 70,093 
Harrows, E. M. Kramer Co . , "  . . . . . . . • . . . . . .  70,052 
Hinges, spring, ColumbIan Hardware Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70,096 
Hones, oil and wbet stones, S. R. Droescher 70,032 
Hosiery, A . B. Andrews Co . . . . . . . . 70,088, 70,089 
Hosiery, E. B. Sudbury . . . . . . . . . . . . . . . . . . 70,114 
Hosiery and gloves" E. B. Sudbury . . . . . . . .  70,113 
Ice cream, PorcelaIn Ice C ream Company . .  70,005 
Incubators and brooders, X-Ray Incubator 

Company . . .  . . . . . . . . • . . .  . . . .  . . .  . .  . . .  . . .  70,065 
Jewelry, certain, Wolcott Manufacturing Co. 70,041 
Knit silk underwear, Julius Kayser & Co . . ' 70,107 
Lamps, incandescent electric, Buckeye Elec-

tric Co. . . • . • • . . . • . . . . .  . .  . • • . . .. . . .  . . . . .  70,043 
Lanterns, automobile, carriage, and bicycle, 

Bridgeport Brass Company . . . . • . . . . . . . .  70,094 
Molasses, Towle Maple Syru[, Company . . . .  70,062 
Molasses and corn syrup, compound ot New 

Orleans, Schnull & Co . . . . • . . . . . . . . • . . • .  70,059 
Nail bolders, magazine, J. H. Looney . . . . . .  70,080 
Oil, 011 ve, Ekman-stow Co . . . . . . . . . . . . . . . . . .  70,048 
Ointment, J. B. Davis . . . . . . . . . . . . . . . . . . . . . . 70,098 
Oranges, P. Ruhlman & Co . . . . . . . . . . . . . . . .  70,O'"vS 
Pails, buckets, tubs, kegs, and barrels, oy-

ster, Sanitary Oyster Carrier Company 70, 112 
Paints, L. H. Reuter . . . . . . . . . . . . . . . . . . . . . .  70,081 
Paper and envelops, writing, G.  B. Hurd & 

Co. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  70,079 
Paper, toilet, Scott Paper Company • • • . • • • •  70,083 
Piece goods, certain, G. Lund • . . . . . . . • • . .  70, 108 
Plasters, adhesiVe, Magic Foot Draft C o  . . . . 79,109 
Powders for cleaning tlie hands, J. R. Ford 70,033 
Pumps, F • .4.. Grunow . . . . .. . . . . . . . . . . . . . . . . 70,076 
Pumps, well and cistern, Hoso-Snyder Co. 70,078 
Punch, alcoholic, Luytles Brothers. . . . . . . . . .  70,063 
Sewing machines, fur, United Sewing Ma-

chinery Company . • • . . . .  . • . . . . .  • . . . .  . . . .  70,086 
Shirts, drawers, and union suits, H. N. 

Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '70,111 
Shirts, outside, Murphy Gra,nt & Co . . . . • • . •  · 70,110 
Shoes and sUppers, leather, H. C. Godman 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70,102 
Skin food, Brighton Chemical C o  . . . . . . • • • • • •  70,095 
Soap, laundry, Iowa Soap Company . . . . • • • •  70,105 
Soap, perfumed, C. E. Fulford Limited . • •  , . 70,031 
Soap, toilet, Geyserite Manufacturing Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70,101 
Sugar, beet, American Beet Sugar Co . . . . . .  70,042 
Timber, logs, lumber, etc . ,  Rees,:,Scott Com-

pany . . .  . .  . . .  . . .  . .  . . . . . . . . .. . . . . . . . . . . . 70,069 
Tobacco, chewing and smoking, Axton-Fisher I Tobacco Company . . . . . . . . . . . . . . . . . . . . . . . 70,072 
Tools, certan, BuUe-r Brothers . . .  . . . . . . . . .  70,073 

The first and only satisfactory 
permanent linen-wear 

Litholin Waterproofed ' 
Linen Collars and Cuffs 

They weather all weat.berB-hot, cold, 
wet or dry they keep their shape, and 
being linen, look l inen-not cellllloid 
or rubber. In every fashionable cut 
and style. When Boiled they wipe 
white as new with a damp cloth. 
Wear them . and bank your savings. 

Collars 2Sc. Cuffs SOc. 1J 110t at your deaT.er's, send, givtna stylts, size, 
number wanted" with remittance, and we will 
mail, postpaid.. Booklet of styles fTee on Teque •• t. 
THE FIBERLOID CO., Dept. ZZ, 7 Waverly Place, N.Y. 

.". Magical Apparatus. 
� Grand Book CatalOlnle. OVer 'ZOO engravlnll1l 
250. Parlor Tricks. Catalilgne, free. 

MARTINKA. &; CO • • .Mfra .. 4113 Sixth A .. e., New York 

___ T H E S C H W E. R D T L E.  S T A M P  C O  
�. :' T [ [ L  � T "' M P S  L E T T [ R S  & F I G J R [ S  B R I D G E. P O RT � O N N  

STEAM TURBINES. - TH EIR CON­
��7iJ�g:JC °.r.;':i��'!.N a��p.?������al13tm:1I�:,oi'; 

SEALED PROPOSALS. 
u. s. ENGINEER Ob'FICE, JONES BU(LDING, 

Detroit, Mlch .. July 22, 1908. Sealed proposals for eartb 
excavation for loc" pit at Sault Ste. Marie, MiCh., will 
be recel .. ed at this omce until 8 P. M., August, 24. 1908, 
�t�J'�_lo���I�:E.

elr:ut.���r::::��e�� appJlcatl�n. 

U. S. ENGINEIlJR OFFICE, JONES BUILDING. 
P='�in:r��oOO J�e�' o�!fflpoJl:�3

d 
ce"�tn�S��1I 

fg� 
received at thl. omce until 3 P. M., A ugust 24, 1908, 
��t.�h�."/o���IIN"l.

e
lre�t.!E�p.rE:l��e��. 

applicatiOn. 

Notice to Contractors. 
S E AL E D  PROPOSAl,S endorsed, " Proposal. for 

!�,��I\fu����IB:W��'t�J=r.!'I�"i;:i:������: 
N. Y., wtll be received by the State Commission to 
Lunacy at the Capitol. AlbanJi N. Y . . up to 3 o'clock 
fb':;.�ll fee

,*,e'i:':r�n
t
:�!� P�bl?!It.\lj(p:,s;Po� '!�:ll 

be accompanied by a certilled cbeek In the sum of tool. 
and the contractor to whom the a ward I. made will be 
requIred to furnish a surety company bond In tbe som 
of $6,006. The right Is reserved to rejecr any and all 
bIds. Drawings and specifications may be consulted 
and blank form. of proposals obtained at the HudMon 
River State HOSPital, pO\lj(hkeePBie\ N: Y., or at the 
�:J'���i��tI��:�.i'�rel���IS��:rfoe1�0:��3�J'\:'i�� 
ders upon reasonable notice to; and In the dl.cretion 
of. the State ArChitect, l!'ranklln B. Ware. Albany, N. Y. 

T. E. McGarr. Secretary, 
Dated, Albany. N. Y .. J�f;� �mlsslon In Lunacy

: 

LET  U S  B E  YO U R  FACTO RY 
� T A M P I N G S .  M O D E L S .  E X P E R T W O R K  

I IU (. f U B I "  \1 " 1 1 1 ' 1  ' ''i l) "'" , " P I " : ( 0. 
�. ; o  J l uml i l H II  ... t .• ( l l \ \ J u r. lI .  H. 

• Corlis8 En .... nes. Brewers' 
and Bottle1'll' Machinerr. 'l'HE VILTER 

MFG. CO., 899 .C1lnton St., Mllwankee, Wls 

MODELS &; EX P E R I M E NTA L W O R K ;  
(Ilventlon. developed. Special !dachlnery. 

E. Y. BAllLARD.  24 Frankfort Street. New York. 

RUBBER Expert Manufacturers Fine Jobbing Work 
PARDlR. STEARNS i. CO .. 228.229 South Street, NeW York 

E L EC T R I C  GO O D S.-BIIl Cat. 3 ct •. Want 
Agents. Ohio 1Illectrlc Works. Cleveland, O. 

DIE M O DELS SPEC I A L  
W O R K  T O O LS M A C H I N E R Y  

I f  nL1ci l1 I II llH' [  1 1 .  \\ t  t ,11 1  IlJ:t lif' I t  
" \ 1 I H '  \ I .  ",,;'f \ '. I " ' '' �. "" I .  I L I ( I I:  H \\ 4)  I: h: ... 

t .�J :t . l :) !'  100. • •  ldlt , ,,, •• n ... t rt· !..: 1 .  4. h i t  Ht.:"U. I I I  

H OEFT & OOMPANY Dle H.ke .. ..  Machlnlota 
and Machinery BulJden 

1 20 MIchIgan St., Ohlcago, U. S. A. 

130S. 14ZZ. 1 400, 144'1. 13'10. 13'1�. The 
��:�r�;.e :A�e'iO J':�fsar�h?Yb:x:;,W', i�:!� • 
Co .. lI61 BroadwaY, New Yorl< Clty, and al! newsdealers Experimental & Model Work 
MASON'S NEW PAT. WHIP  HOISTS aoT. & ad11ice free. Wm. Gal'dam &; Son .221 Fnlton St,N.Y 

..... e expense and liability incIdent to Ele .. ators. 
Adopted by principal storeho.nses in New York &; Boston 
Maned. by VOLNEY W. MA SON & CO., Inc. 

I>rovldence. It. I •• U. 8. A. 

NOVELTIES 8: PAT EftTED ARTICL E S  
M'N�F' CTlJ R E D  BY CO�TR'CT PUNCH ING D IES .  SPECIAl MACH I N ' R Y  
E . KON IGSLOW SlAM ? NG & 1 00 1_ WOHKS .  C LEVE  L A ND 0 

The Scientific AD'lerican 
Cyclopedia cif Receipts 
N o t e s  a n d Q u, e r i e s  

REVISED EDITION 

15,000 Receipts 734 Pages Price $5.00 
MAILED TO ANY PART OF THE WORLD 

THE SCIENTIFIC A M  E R I C  A N CYCLOPEDIA OF RECEIPTS , 
. NOTES AND QUERIES has had · an unprecedented sale. It· has 

been used by chemists, technologists, and those unfamiliar with the 
arts, with equal success, and has demonstrated that it is a book which is 
useful in the laboratory, factory or .home. It consists of a careful compila· 
tion of the most useful receipts, and information which have appeared in the 

A MODEL STEAM ENGINE Is thoroughly de­
scribed In Scientific Americ.;.n Supplement, 1527. 

HOW TO JlAXE A THERMOSTAT Is ex­
plained In Scientiflo American Supplement. 1581, 
1563, and 1566. . 

ANEROm BAROMETERS, Scientiflo American 
Supplements 1500 and 1554. 

Tools, cutaln, Simmons Hardware Co . . . . . .  70,084 
Tracing cloth, Winterbottom Book Cloth Co. 70'087

.

'1 
Twines, Cable Flax Mills . . . . . . . . . . . . . . . . . .  70,044 

: Valves and parts thereot, Star Brass Manu-. facturlng Company . . . . . . . . . . . . . . . . . . . . . 70,085 
Waehln,g and cleaning tablets, H. K. Hotten-

stein Company . . . . . . . . . . . . . . . . . . . . . . . . . .  70,034 ' 

SCIESTIFIC AMERICA � for more than half a cen­
tury. Over 1 5 , 000 selected formulre are here collected, 
nearly every branch of the useful arts being represented. 
Many of the principal substances and raw materials used 
in the arts are described, and almost every inquiry reo 
lating to formulre will be found answered. It is more 
than a receipt book, as in most cases it gives all 
the standard and special formulre, thus enabling the 
reader to find a receipt which fits his peculiar need. An 
alphabetical arrangement with abundant cross references 
makes it an easy work to consult. Those who are en­
gaged in any branch of industry will find this book of 

A WATER BATH, Scientiflo American Supple. 
ment 1464, 

A CHEAP LATHE UPON WHrCH MUCH 
VALUABLE WORK CAN BE DONE forms the 
subject of an article contained in Scientiflo 
American liIupplement 1562. 

Each number of the Scientlflo American Sup­
plement costs 10 cents by mall. 

Order from your. newsdealer or from 
MUNN � CO., 361 Broadway, New York 

Yarn, lath labels, J. D. Streett & Co • • . . • • 70,036 I ' . . LABELS. 
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t
.
l
����. �.���� 14,303 

I "Golden Sheat Flour," tor wheat flour, Oity 
, Mills Company . . . . . .  . . . . . . . . . . . . . . . . . . .  14, 300 

"Marie's Cough Syrup, u tor a cough syrup, 
Marie Remedy Co . . . . . . . . . . . . . . . . . . . . . .  14,304 

: :M�!ry C����
w'�r:�! c

����s,f,· �or
W�r::r8: 14,297 

Schmidt & Co . . . . . . . . . . . . . . . . . . . . . . . . . .  14,296 
"The New Great Marvel," for prepared tuel, I 

HOW TO MAKE AN . ELECTRICAL 
T. B. Rausher • • . . . • • .  , . . . • . . . • • . . . . . . . .  14,307 1 

Furnace for Amateur'. Use.-The ntUization of 110 vol� I A printed copy of the specUlcatlon and drawing 
electric clreults for small furnace work. By N. l\Ionroe of any patent In the foregoing 1I8t, or an7 patent I 
Hopkins. This valuable article · 18 accompanied b'y d&- ��ll'!:'�c.:8II��: ��

n
��t��' P��d.!:r g�

I
���e 

f
�� I 

tailed working drawtngs on a large scale, and the fur. number of the patent desired and
. 
the date be ', 

nace can be made b7 any amateur who Is versed In the given. Addre811 Mnnn '" Co., 361 Broadw&7, New 

. the greatest practical value, and we especially commend it to those who are 
in search of an independent business, as they will find many formulre for the 
manufacture of salable articles which will be worth many times ' the cost of 
the book. The Appendix contains the very latest formulre as well as 41 
tables of weights and measures, and a Dictionary of Chemical Synonyms. 

MUNN 

Send for Full Table of Contents 
M a n e d  F r e e  o n  R e q u e s t  

& 
363 

COMPANY, 
BROADWAY, . NEW 

Publishers 
YORK 

nse of tools. This article Is contained In S(,IENTD'IC Y�:n..uan patents may now be obtelned lIy the In- I AMERICAN SUPPLEMENT, No. 11RZ. PrIce 10 cents. ..entors ·for auy of the InventlonB named In the fore-
I
' 

For sale by MUNN &; Co� lI61 Broadwa�. New Yor" CIty. going list. For ·  terms and fnrther partlculan 
or 111 IID7 bOOUe1ler or newad8aIer. .dd ..... MUDD .. Clo.. 861 Broadw&7. New York. .. --________________________________________ ..1 
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Garden Hose 
Rubber Belting 
Steam Packing 

Rubber Specialties 
N. Y. BELTING & PACKING CO. 

L I M I T E D  

9 1  a n d  93 Cham bers Street 

N EW YO R K  

WRITE FOR CATALOGUE 

KEROSENE MARINE MOTORS 
This motor uses kerosene. vaporizing it by an 

entirely new method from heat of exhaust pipe. 
and does not draw charge into base of engine. 
Uses 20 per cent. Less Fuel than on Gasoline, 
and gives 10 per cent. More Power. 

Uses regular jump spark ignition. 
Write for catalog. A motor that 
will save you money. Spe­
cially a d a p t e d  to work 
b o a  t s . Unusual opening 
for agents. Ten sizes, I ,  
2 arid 3 cylinders. 2 ;6  to 
27 H. P. 6 H.P.  

))uBRIE MOTOR CO. 
421 Guolu Street, Detroit, Mich. $ 1 25.22 

A WATCHMAKER. 
Bradley Polytechnic Institute 

Horologic�l Department. 
I'eol'ia, Illinois 

Formerly P:m;ons J-iorologic!ll Tnst. 
1,:lI'gest 1\1111 Best W:lteh Sehool 

ill All1el'ie:\ 
'Ye te!l.ch \,':ltch \-York, Jewelry, En!!'r!l.\"iog, Clock Work, Optics. 

Tuhion re:lsonable. Board and 
rooms ne:\r srhool Ill. moderate r!ltes. 
�ellrl for C!l.t!lio,2' ot' Information. 

CRUDE ASB ESTOS 
DI R E CT F R O M  M I N ES 

P R E PA R E D  R .  H .  MARTI N ,  
ASBESTOS FIBRE OFF ICE. ST.PAUL B U I L D I N G  
l o r  Manulacturers use 220 B'way, New York. 

WORK SHOPS 
of Wood and Metal Workers. with­
out steam power, equipped with 
BA R N E S '  FOOT POW E R  
M AC H I N E R Y  -
allow lower bids on jobs, and give 
greater profit ou tbe work. �lachmes 
sent on trial if desired. Oatalog Pree. 

W. F & JOHN BARNES CO. 
Established 1872. 

' 999 RUBV ST. ROCKFORD ILL. 

�8u USE  GR INDSTONES P 
(f 80 we can SUPplY you. All slzel!! 
monn(ed and u n m u illuecl, alway! 
kept in stOCk. R�mem·oer. we make a 
specialtyof selectioll stones tor all spe­
cial purposes. Send for catalooue U 1 . " 
The CLEVELAND STONE CO. 

2d Floor, Wilshire. Cleveland. O.  

PLENTY OF RUNNING WATER 
for irrigating fields, spri nkling l!lwn8 and gardens. for 
use in the bouse and at the barn, can be had by 
inst:liling :\ 

Niagara Hydraulic Ram 
�I�����. (Utr�{�o�'f'��::::��il' ��k���'A����:��;r� anteed �8limate. \\"e furnish CtJ,ldweU Tanks and 
Towers. NIAGAIU. ](YDRAULIC ENGINE CO. 
140 Nassau St., N. Y. Fnetory, Chester, P:l. 

TRADE MA�KS 
DESIGNS 

COPYRIGHTS &.C. 
q.f.�l.�n:s����!r! �uSrk�t��i��d f�::

c
�g�\�

n
e�:� 

Invention Is probably patentable. Communlca.­
' tlons strictly confidentlat. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, In the 

Scitntifit Jlmtrican. · 
A handsomel;- Illustrated weekly. La�geat clr. 
cttlaUon ot any scientifiC journal. Term8, t3 a 

iiJ:Nff rCO:3�� BS�:�:�;'INeWdf�eik 
Drench Olllce. &Z .. 8t.. WaeblDlrtOll, D. c: 

Scientific Alnerican 

THE RACING MACHINE SPARK PLUG 
The "CENTER FIRE" Plug-Power 

increased I 0 per cent. each explosion. 
Ignition in center of compression. Soot 
proof, quick action, perfect combustion. 
Agents Wanted. Sample Plugs, $1 each. 
Give name of car and year. Write 

GENERAL ACCUMULATOR III BATTERY CO., 128 Second St .. Milwaukee, Wis. 

Twelve. 
Passenger 
RAPID 
Pullman 

Paasenger 
Car 

Cash 
Maker 

It woul d be hard to find an all year 
round money-making business that 

pays such remarkable profits for the invest­
ment as Rapid Passenger Cars-for sightseeing, 

city or suburban transportation, hotel or depot uses, 
etc . •  etc. Let me tell you some of the experiences of keen 

business men who have invested in such enterprises. Or write 
me your requirements as a Manufacturer or Merchant for 

heavy or light trucking. or for Merchant'S delivery. etc. 
We make Rapid. for every commercial purpose-built of most dependable 

Quality, in power and durability and finish. We can most promptly meet your 
needs and I will write you fully as to whether. in your case. the use of Rapids will 

make or save you money. Our long experience and the experience ot our customers 
has demonstrated that there are 

Splendid Possibilities for Making or Saving 
Money By Using Rapid Commercial Cars 

No Rapid is ever an experiment. Every car is built according to specifications which have 
long been tested at our factory-and by practical use proved the most efficient. 

And I am in a position where I can show you, according to your needs if you will write me 
tully, what a practical improvement the use of Rapids will he to you-if you are using horses and 
trucks or wagons. 

I prefer to communicate direct from the factory with prospective purchasers of Rapids in order 
to see that full information is supplied promptly in every case. However, we have representative 
agents in many leading centers. to whom I will refer you for prompt and satisfactory demonstrations 
of Rapids. I shall also he glad to hear from agents who own a garage and are prepared to properly 
demon trate Rapids. 

Investigate by writing for full information to 

H. G. HAMILTON, Treas. RAPID MOTOR VEHICLE CO. 
507 Rapid Street, Pontiac, Mich. 

BORATED TALCUM 

T O I L E T  
P O W D E R  

for After Shavi ng. 
Insist that your barber uses 

Mennen's Toilet Powder after he 
shaves you. It is antiseptic. and will PI'event 
any of the many skin disea-ses often contracted. 

A posith'e relief for l'rlekly lIeat, ChRfing' and SUllburn, 
and all afflictions of the skin. Removes all odor of perspiration . 
Get Menneu'@.-t.he oril!inal. Sold everywbere, or mailed for 
25 cents. SAMPLE F'HEE. 

GEU n A IH' llENNEN CO., Newnrk, N. J. 

. A MON E Y  MA K E R  _�� Hollow Concrete Bulldinl! Blocks 
� � 

Best. Fa.test. ;;lmple8t, Cheape.t 
. • . . Machine. FWly JZuaraDteed. 
. : .  . . - ' . . THE PETT YJOHN CO. 

615 N. 6th Stre�t. Terre Haute. Ind. 

HALF DOLLAR TAP WRENCH 
worth twice its price i s  our No. 174, as shown in cut. 
It is made of steeT. neatJy 
finlsbed. and will hold any 
����.th��;��r�� P��l:l��o !�� � ... _ ..... 
Holds tools ·of any shape. 
round. square or oval. 3 1ncbes long. Price liOc. 

Send jor 232 PalJe catalog No. 18-B. 
TilE L. S. STAJtRETT CO., Athol. 1\1 ...... U. S. A. 

Your pen from your pocket wlll nol slip 

���� A l l  S i zes- No
' 
R ivetIng � 

German SII vcr. 10c. 
)tolled Gold. 2Se. 

At yOUT stationer's OT by mail. Give size of l)en. 
CONSOU))ATE)) SA]<'E1.'Y PIN (lO. 
121 Ji'urrund /Street, llioomtield, N. J. 

Gas Engine 
&. Producer 

30 to 400 H. P. 
I H. P" 1 Hour. I Pound 
Coal, charcoal. coke. 

Ii�nite. Send for catalo� 
58 aud testimonials. 

WEBER GAS ENGINE CO • 
Box 423 

Kansas City. Mo., U. S. A. 

\Ve nlso m:mufacture Table 
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WickR. No Smoke. No Odor. Absolutely sa.fe. 
THEY SELL AT SIGHT. 
Cbicago Solar L1gbt Co . •  8 River St., Cblcago 

The Lated and Bed A. W. FA B E R.  
I�I _ "CASTE'££." � 
lI1ade of the purest graphite In 16 de-
ffi:eB u�tt,!�dn

d
e:I�C!'C� �?H, of 

��Yl�i�'i."�
a
l':,����t�U�i 

color. 

2 1 4  Broadway, New York 

News 
The leading weekly Engineering paper of the world. devoted to the interests of Civii, Mechanical, 

Mining. and Electrical Engineers. 100 to 125 pages weekly. Send for free sample copy. 

AUGUST 8, 1908. 

The HOLSMAN Automobile 
GOES ANY WHERE 

S I X  
YEARS OF 
SUCCESS 

Rides 
Like a 

Carriage 

U S E R S  

1 907 Sales Over $600,000.00 

TH�nSl�
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wheeled automobile manufactured that has a 
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every machille gual anteed. 
Repairs Average U nder $3.00 per Month 

High wheels allow solid rubber ti.res t.o be used 
witbvut affecttntr riding- Quulities. and this in­
sures Hgoing the journey." A blacksmith or 
S�fe��nd

a
t?I� .. c�f�bi'::;��W:!� S���l��r. c�·����

s
e 

free illustrated catalogue. 
The Oldest and I .. nrJrcJl.t ]Innuf'ucturers of 

Currlage Automobiles JIt the \\lorJd 

THE HOLSMAN AUTOMOBILE CO. 
Room 5 4 4 .  Monadnock Block,  Chicago. I I I . .U.S.A.  

COLD GALVANIZING 
IlUPORTANT PATENT DECISION 

An important de­
citnon has just been 
rendered by Judge 
Cross of the Ci rcult 
Court of tbe United 
States, District of New 
Jersey. in favor of the 
Hanson & Van Winkle 
( "0., of Newark. N. J .. 
and Cbica�o. IlL, and 
aga.mst the Un  i t e d  
S t " t e s Eject ro-Gal-
H��!Z�f:ll, C���

a
DYor�� 

for a new proce8s of electro-g-nlvallizing. 
IN EQUITY ON FINAL HEA JUNG 

Tbe Hanson & Van Winkle Co. took up tbls ft�bt 
single haDded Bume six years ago. and have conducted it at �reat expense, fee] mg confident of final succe�s. 

l'his seems a particularly opportune time to call the 
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Winkle Company has brougbt lhlS art and to the fact 
that their salts and processes have now been autbori­
tatively declared to be free and cJear of infringement 
on tbis patent. which 11Ud heretofore been a�serted to 
be all·controlling. \V h atever may be said of its 
validity as against OtbCl·S. us against the salts 
and processes of this company the patent is of no 
elfect. 
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mechanical c1evices in ordel' to show proSopecttve U8-ers 
the udvantag� of tbeir methods. 

1332 left'ersoD AnDne, 
Detroit, !lleb. 

This machine is the regular bnnd macblne supplii!d 
with a power base, pinion, countershaft, etc., and 
csn be worked 3S an ordinary power 
machine or t. .... ken from iLS b!\S� for 
Ilse :\S a b:md macnine. Pipe 7.( in. 
to 15 in. diameter hnndleJ easily ir. 
small room. Illustrated cat:l1ogue­
price list free on applicalion. 
THE CURTIS & CURTIS C O .  

S Gl\rd�n St., Bridgeport, Conn. 

Makes your Pipe Snnirary and keeps it Clean, Cool and .... 'rngrant. 
No nicotine possible. separate!! to­

bacco from saliva, b8� 2U vents to bllrn 
tobac1')l) evenly, prevents cakin�. never 
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. ed. Saves your tobacco. Makes pipe smok .. 
mg enjoyable. refreshing and bealtbful. 

MONROE SPECIALTY CO .• Rochester. N. Y. 




