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THE SUBWAY CON T RACTOR AND TEE SUFFERING 
PUBLIC. 

The contractors of the New York Subway are rapidly 
losing the public good-will which they had unques­
tionably secured by the expedition with which they 
carried out the work of excavating and building the 
new tunnel. They are lOSing it because of the inex· 
cusable indifference to the convenience of the public 
which they have shown, and are showing to-day, by 
making no attempt to clean up the streets as soon as 
they are through with their work. 

We are not sure that the engineers of the Rapid 
T ransit Subway are not also somewhat to blame for 
this discomfort; for in order to protect the public there 
was a special clause inserted in the first general con­
tract, and specifications of the Snbway covering this 
very point-a clause which, as we know to our cost, 
is "more honored in the breach than in the 
observance." It was stipulated in the first con­
tract that any given stretch of the cut-and­
cover work was to be open for only a limited 
period of time, sufficient presumably for putting i n  
the steel work and concrete; and i t  is  expressly 
directed that "at his owl! expense, and as directed 
from time to time by the Engineer, the Contractor is 
to clear the work, streets, and all public places occu, 

pied by it from all refuse and rubbish, and leave theln 

in a neat condition." Now, when we consider that 
some stretches of the work, such for i nstance as that 
through 42d Street, wi l'l have been "open" and en­
ctcmbered for between two and three years, it is evi­
de!lt either that the contractor has been Willfully 
obstreperQus ,  or that the engineers have not fully 
exercised the authority conferred upon them under 
the contract. We are inclined to think that the fault 
lies with the contractor more than with anyone else 
for in spite of the storm of public indignation which 
has found its expression of late through the press, 
and despite the fact that the Chief Engineer of  the 
Commission has recently called special attention to 
the shocking condition of the streets, there are scores 
of blocks along the route of the line which, although 
the Subway beneath them has been completed for 
many months, are to-day i n  a d isgraceful state of dis­
repair and disorder. 

Nothing could be more admirable than the patience 
with which the merchants and property owners, to say 
nothing of the pedestrians of New York city, have 
endured the enormous inconvanience arising from the 
construction of the Subway; and they have certainly 
deserved something better than the total disregard of 
their interests and convenience which has been shown 
during the progress of this great work. We commend 
this subject to the special and immediate attention of 
Messrs. Parsons and McDonald, respectively the Chief 
Engineer of the Rapid Transit Commission and the 
{;hief Contractor for the Subway. 

••••• 
FAILURE OF T HE " IOWA'S" IS-INCH GUN. 

When the deplorable accident to one of the 1 2-inch 
guns of the " Iowa" occurred, it was generally c redited 
to the bursting of a shell in the bore of the gun. AI­
thongh the official report of the Board of I nvestigation 
has not yet been made, there is now a general belief 
that the fai lure of the gun was not due to a defective 
shell, but either to the inherent weakness of the gun 
itself, or to abnormal pressures set up in the chase 
of the gun by the smokeless powder employed.  The 
gun was one of the pieces with which the "Iowa" 
was originally supplied, and as this vessel went into 
commission in the summer of 1897 ,  it has seen nearly 
six years df service. During this time the gun has had 
to do duty in the regular courses of target practice 
each year, and it also endured the severe test of the 
Spanish war, during which the "Iowa" was engaged in 
the bombardment of San Juan ,  the blockade at Santi­
ago, and the naval battle which ended in the destruc­
tion of Cervera's fleet. In all these years the 1 2-inch 
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gun that failed has been fired between two hundred 
and th ree hundred times; and if there were anything 
in the theory that the life of a modern built-up gun of 
large caliber is restricted to between one hundred and 
fifty and two hundred rounds, there might be some 
truth ill the stcggestion that the strength of the gun 
was exhausted. For our part we do not believe that 
there is anything in the suggestion, provided, of 
course, that during its six years of service the gun 
!las not been subj ected to powder pressures exceeding 
the limit which it was designed to stand. 

Now, it is just here, in connection with the ques­
tion of powder pressu res, that the probable cause of 
the explosion will be found; for although the mo:;t 
modern smokeless powder is stable and reliable in its 
results, some of the earlier powders, especially if they 
have been for any considerable t ime in storage, are 
liable to a more rapid combustion with consequent 
higher pressures than they were intended to give. The 
"Io wa's" 12-inch gun was designed for the old brown 
IJowder, which was relatively quick-burning, and did 
not give such high pressures during the latter part 
of the travel of the projectile down the bore as the 
later smokeless powders. Hence it was not necessary 
to' give so much tangential strength to the chase of the 
gUll as would be the custom in designing a modern, 
high-velocity gun using sl ow-burning smokeless 
powder. Hence the smokeless powder employed would 
be somewhat more trying for the gun than the brown 
powder, and if there were any sudden combustion of 
the remaining unburnt powder shortly before the 
shell left the gun, the chase might readily have proved 
unequal to the extra duty put upon it . 

• • I • 

TESTS OF OIL FUEL ON LOCOMOTIVES. 

At the time that the preliminary report of the elab­
orate tests of oil fuel now being carried out by the 
Naval Department was made last year, we gave a 
brief account of the findings reached at that 
time.  During the intervening months a series of 
tests has been carried out to ascertain the value of 
oil fuel for use on locomotives, the trials being made 
on the FIorida East Coast and the Boston & Maine 
Rail roacis . Particular value attaches to the results, 
from the fact that the work of the locomotive was 
tested when it  was hauling its regular load, and the re­
sults represented, 'not merely a single trip, but the 
work of a whole month. On the first-named railro'ad, 
on ' level track the engine consumed 6% gal lons of ?il 
per mil e run , the oil weighing 7.55 pounds per gallon. 
The same engine in doing the same work burned 2,000 
pounds of Tennessee coal for every 19.6 miles that 
was covered ; the result showing that under those par­
ticular conditions 132 .3  gallons of oil did the work of 
one ton of coal. When the same locomotive was 
tested on freight service, where the speed was l ower 
and the loads greater, the consumption was 10 .6 gal­
l ons per mile on oil, an'd 2 ,000 pounds of coal per each 
13 miles, thus giving a ratio of 1 3 1 . 8  gallons of oil to 
2.000 pounds of coal . The test on the Boston & Maine 
Railroad was made on a helper used in assisting trains 
in  the Hoosac tunnel. The work was done by the engine 
on an upgrade of 42 feet per mile, the engine return­
ing without any load. On this test the oil weighed 7 .75 
pounds per gallon, and 1 1 .45 gallons were used per 
mile.  When burning coal, this engine ran 1 2 .25 m iles 
for every 2,240 pounds used, thus showing a ratio of 
140.26 gallons or

' 
oil to 1 ton of coal. An important 

fact developed in these tests was that the engine could 
be urged to a greater capacity with oil fuel than with 
coal, and that this could be done with a smokeless 
tire . I t  is considered that there is no reason why 
equal results should not be obtained in marine service. 

. ' .. . 
ENGLISH REPORT ON THE AMERICAN RAILWAYS. 

The Board of Trade, London, recently authO'rized 
Col .  Yorke, its Chief Inspecting Officer of Railways, to 
visit the United States and make an extended tour over 
our railroad systems. The report of his investigations 
has recently been published in pamphlet form, and 
taken altogether it may be regarded as one of the most 
fair'min ded and valuable documents O'f its kind that 
has ever appeared. 

It is pointed out under the head of steam railways, 
that there is a fundamental difference between English 
and American track in the fact that in England the 
bullhead rail, laid on cast-iron chairs, is in almost uni· 
versal use, whereas in the United States the 'f-rail is 
almost exclusively used, the latter being laid either di­
rectly on the ties or upon tie-plates, and the rail se­
cured by ordinary rail spikes. The weight of the 
rails on first·class track is about the same in both 
countries, varying from 80 to 100 pounds in the United 
States, and from 85 to' 103 pounds in England. Al­
though American roads use from 14 to 16 ties to a 30-
foot rail, as against on'ly 12 ties to the same length of 
rail in England ,  the larger dimensions of the English 
ties give a slightly larger total bearing surface, there 
being 85.3 sqE are feet of such surface with 16 ties on 
American track, and 90 square feet for the l? ti9S used 
on an English rail .  The bearing surf:lCe of the rails 
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on the ties is 768 square inches in American practice, 
as against 1 , 260 square inches bearing surface of the 
cast-irO'n chairs in English practice. Attention is 
drawn to the fact, however, that on the best eastern 
roads i n  America, the ties are of hard wood, which 
has better wearing qualities than the Baltic timber ties 
used in Great Britain. The report speaks favorably 
of the American practice of breaking joints when lay­
ing the track, that is to say, bringing the joint in one 
rail opposite the center of the adjoining rail.  In dis­
cussing the advisability of aboli shing the chairs and 
using hard-wO'od ties, Col. Yorke considers that the 
extra cost of the ties would be greater than any saving 
gained by discontinuing the use of the chairs. 

Perhaps the most interesting portion of the report 
i s  that Which deals with the question of signaling. 
This was found to be in a more or less experimental 
condition, no uniform practice having as yet been 
adopted thrO'ughout the country. The remarks on 
this subject are particularly timely just now, because 
of the attention that has been directed to our Signal­
ing system by the many and fatal col'lisions that have 
occurred, either through faulty signal1ng, or through 
disregard, of correct Signals. Moreover, as the Board 
of Trade has oversight· of all matters relating to the 
safety of the traveling public, and has the authority to 
investigate and report on all  railway accidents, the 
opinion of its expert necessarily w1l1 carry very great 
weight. His severest criticism is of the fast-and-Ioose 
method by which the interpretation of block signals is 
in many cases left to the judgment of the engineer; 
by which more than one train is frequently allowed 
to be in the same block section at the same time; and 
by which trains are permitted, under special condi· 
tions, to run against the traffic, that is to say, a down 
train is permitted to run on an up line,  and vice versa. 

On the qu"estion of automatic signaling, the report 
considers that it does not necessarily produce greater 
safety of operation, that it is after all merely a labor­
saving device, an d  that while it gets rid of errors due 
to the human element, it  opens the way for O'ther 
errors due to inaccurate operation or breakdown of 
the mechanism, which may be equally disastrous. It 
is pointed out that since the chief obj ect of such a 
system is to increase the density of the traffic by en­
cbling trains to be run under shorter headway, this 
very density must of itself increase the ehances of 
accident. We must cO'nfess that we can hardly see the 
force of this argument. It is evidently desirable that 
as many trains as are consistent with safety should be 

run over any given stretch of track. Automatic signal· 
ing increases the number, and if the apparatus be prop­
erly made and carefully maintained, this increased 
traffic can be worked with the same immunity from 
disaster as a less frequent traffic under a non-automatic 
system. The fault is not in the automatic system, 'but 
in the human element that operates and takes care of 
it. The system being good tn itself, the obvious thing 
to do is to' teach signalmen ana maintenance-of-way en· 
gineers to exercise redoubled care and vigilance in 
keeping the automatic plant at all times in first-class 
condition. Automatic signaling has come to stay:. 
With increased experience in its use, and with a mQre 
rigid observance of the first principles which under­
lie its successful operation. our railrO'ads will learn t.o 
operate their trains without incurring the frightful 
loss of 'life that has occurred during the past few 
months. 

... .... 

ELECTRIFICATION OF THE LONDON "UNDERGROUND" 
RAILWAY. 

BY OUR LONDON CORltESPOND"E:o.:T. 

By permission of Mr. James R. Chapman, general 
manager and chief engineer of  the "Underground 
Electric Railway Company of London, Ltd.," the writer 
was enabled a few days ago to i nspect the two new elec­
tric trains for the District Raiiway which have just 
arrived at the carsheds at South Harrow, and to make 
a trip in one of these over the new electrified line be­
tween Ealing and South Harrow, which wi'll shortly be 
epen for public service . 

Each of the new trains is made up of seven cars, 
three of which are motor cars and four trailer car!'!. 

They are to' be regarded at presenf as experimental 
only, and on their working will depend the nature of 
the cars, not only for the electrified Metropolitan Dis· 
trict Railway, but also for the three tube railways con­
trolled by the Underground Electric Railway Company 
via the Baker Street and Waterloo, Charing Cross, 
Euston and Hampstead, and Great Northern, Bromp· 
ton, and Piccadilly Circus 'lines. 

In a few wee.ks' time electric trains will be running 
on the new line which the Metropolitan District Rail­
way Company has constructed from Ealing to South 
Harrow, a distance of six miles. This line has been 

finished for more than eighteen months, but it has not 
as yet been opened for traffic. It has been chosen as 
the first section to be operated by <!lectricity, and a 
t€'mporary pO'wer station has been installed at A'lperton 
which supplies eurrent to the rails at 550 volts direct. 

The new Ealing-South Harrow Railway, which con· 
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sists of six miles of double track, is completely in the 
ope,;!. During the past few months the work of electri­
fying this portion has been steadily pushed forward, 
and the Brush Electrical Engineering Company have 
just delivered the two "sample" trains referred to. The 
system which has been adopted may be described as 
the "third-rail  multiple unit." 

As a matter of fact, two new conductor rails, one 
the positive and the other the negative conductor, 
have been laid; there are therefore four rails in all .  
This system differs from that found on the Central 
London Railway, where only one conductor rail is  laid, 
and also from the British Thomson-Houston system 
to be adopted on the North-Eastern Railway, where 
the third-rail will be used on the positive side of the 
circuit. All the existing track rails will be bonded for 
the entire current. 

It is quite true that on the Ealing-South Harrow line 
the track rails are bonded also, but this is done for 
the purpose of carrying the small currents necessary 
for working the electric signaling system to be em­
ployed. The conductor rails weigh 100 pounds per 
yard and are very soft and of high conducting power, 
their  electrical resistance being only from six and one­
half to seven times that of pure copper, whereas the 
resistance of the ordinary steel rail is about twelve 
times that of copper. 

These conductors have been supplied by the Rhein­
ische Works, Germany, and another German firm has 
since obtained the contract for 3 ,000 tons more of 
these conductor rails. 

The two sample trains are very similar to those em­
ployed on the Boston Elevated Rai'lway. Each train 
will be made up of seven cars, of which three will  be 
"motor cars" and four "trailers." One of the motor­
cars will be at the front, another at the rear, and the 
thi rd at the center. The total length of the train will 
be 3 5 2  feet,  and the seating capacity, 330; each motor­
car will seat 38, and each trailer 52 persons. Each car 
is 12 feet 4 inches high, 8 feet 4 inches wide, and 50 
feet long. The two end motor-coaches have a luggage 
compartment as well as longitudinal seats; the other 
coaches have part longitudinal and part t ransverse 
seating>, except the middle motor-car, which has only 
longitudinal seats. Each train, therefore, contains 
three different types of cars. The Brush Company are 
also supplying the bogie trucks, which are of two types, 
motor-trucks and trailer trucks; they are made en­
tirely of cast steel.  Each motor-car will be fitted with 
two motors mounted on one of the four-wheel trucks, 
the truck at the other end of the car being free; the 
motors are each of 175 horse power and will be geared 
by single-reduction gear to the two axles of the truck. 
This will give 350 horse power per motor car, or 1 ,050 
horse power per train. The driving wheels of the 
motor cars are 36 inches in diameter, while the carry­
ing wheels, as well as those of the trailers, are 30 
inches in diameter. One train is to be fitted with elec­
trical apparatus manufactured by the British Thomson­
Houston Company, and the other with apparatus made 
by the British Westinghouse Electric and Manufac­
turing Company. Each firm will apply its own par­
ticular system of train controL 

The framework of the cars is of the best English 
oak and ash. The paneling is of whitewood run in two 
courses, the inside being horizontal and outside ver­
tical. The exterior woodwork will be entirely in 
wainscot oak, with natural wood finish. The seats 
will be of rattan on spring frames. There will be no 
upholstering in the interiors of the cars; all the wood 
has been treated to render it uninflammable, so that 
there is but little danger of cars catching fire. 

A motorman's  cab is  provided at each end of the 
train, and at either end of the center motor-car is a 
simi lar cab, which is capable of being folded up when 
not in use. It is practically settled that there will be 
no distinction of class on the Electrified Underground, 
and a nniform fare o{ probably 2lhd. will be instituted 
for any distance. The rumor that as a concession to 
British custom some cars wi'll be labeled "reserved," 
and that for these an extra fare will be charged, is gen­
erally believed to be incorrect. 

The motors will be capable of very high powers of 
acceleration. A speed of twenty miles an hou r  will be 
attained in less than half a minute, and midway be­
tween stations as high. a speed as sixty miles an hour 
wil'l probably be reached. The stop at each station 
will not be more than 20 seconds. 

Until the great new power house in Lots Road, Chel­
sea, is ready to supply the current, the temporary 
power house at Alperton will be relied upon for the 
short Ealing-South Harro'w section. The Underground 
Electrit; Railway Company have purchased the plant 
which was used for the experiments on the Earl's 
Court-Kensington High Street section, and have in­
stal'led it  at Alperton. 

The Lots Road generating station has been com­
menced, and it is expected that the steel framework 
wi.ll be erected in June next. It will be the largest 
electric traction station in the world, and it  will be 
flrst to employ steam tu rbines exclusively i nstead of 
reciDrocating engines for driving the dynamos; tho 
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steam turbines to be installed wi'll be the largest ever 
buiH. There will be ten turbines, each of 7 ,500 horse 
power, giving 75,000 horse power in all. The overload 
capacity of these machines will ,  however, allow them 
to work continuously at 11,000 horse power each, or in: 
all 110,000 horse power, the largest power of any onE! 
station in the world. They are to be supplied by the 
British Westinghouse Company, and will be of the 
Parsons type with Westinghouse modifications. The 
speed will be 1,000 revolutions per minute and mounted 
on the same shafts will be ten three-pliase generators 
of  5 ,500 kilowatts each. The current will  be supplied 
at a voHage of 11,000,  the highest pressure yet em­
ployed for traction purposes in this country. Sub­
stations wil'l be erected, among other places, at the 
Mansion House and Souih Kensington, where the al­
ternating current will  be converted into continuous 
current and transmitted to the rail at 600 volts. 

• • • 

THE HEAVENS IN MAY. 
BY HENRY NOH.HIS Rtr:::HELL, PH.D. 

Though the winter constellations have ere now dis­
appeared from our view, and the duller skies of spring 
taken their  place, there is yet much of interest for the 
star-gazer, even apart from the presence of two of 
the brightest planets in the evening sky. 

We may well choose as one point of departure, for 
this month's survey of the heavens, the constellation 
of the Great Bear, more famUiarly known as the .Great 
Dipper, which is  nearly overhead at nine in the eve­
ning. Prolonging the curve of the dipper-handle south­
ward for rather more than its own length, we come 
upon Arcturus, the brightest star of Bootes, which in­
cludes also most of the stars we have passed on our 
way. Below Bootes, and to the right, lies Virgo, 
marked by one bright star, Spica, and, for the present, 
by the brighter presence of Mars. 

Farther to the right, and a little higher up, is Leo. 
H requi res but little imagination to see the head and 
mane of a couchant lion in the curve of the "sicl(le," 
while Regulus marks his fore-paws, and the triangle 
of stars some distance to the left forms his hind­
quarters. 

Cancer, which comes next along the ecliptic, is dis· 
tinguished only by the little nebulous group of the 
PraJsepe-a star cluster whose components can be 
seen with any field-glass. Gemini is still lower in the 
west, and is the last zodiacal constellation in sight. 
Rather lower than the twin stars, Castor and Pollux, 
and more to the southward, is Procyon, while Capella, 
with the rest of Auriga, is low in the northwest. 

The long i rregular line of stars below Leo and Virgo 
forms the constellation Hydra Its head is marked by 
a little group below Cancer,  while its tail extends far 
beyond Spica. The little group of brightest stars 
below and to the left of the latter is known as Corvus, 
the Raven, who appears to be perched on Hydra's back. 
From the extreme southern portions of the United 
States, south of latitude 27 deg., the Southern Cross is 
visible at this season, directly below Corvus, its bright­
est star, at the foot of the Cross, almost touching the 
horizon. 

A line of three second-magnitude stars in the south­
east, followed by a brighter red one, shows that Scorpio 
is reappearing. The large and formless group of Ophiu­
chus and Serpens lies to the left and above. Farther 
on in this direction i s  Hercules, with the pretty cir­
clet of the Northern Crown between it and Arcturus 
and with Lyra oelow in the northeast. 

The Little Bear is on the righ( of the pole-east 
of it  by ordinary reckoning, but south in the astron­
omical sense; for "south" in astronomical parlance 
always means away from the pole-star, or, more ac­
curately, from the invisible po,le which lies near it. 
Betw()en the Great and Little Bears, separating them 
compl etely, is the long line of  Draco. 

By far the most interesting piece of astronomical 
news at the p resent writing is the discovery of a new 
star in Gemini, just announced by Prof. Turner, of Ox­
ford. 

The new object is faint-on'ly of the eighth magni­
tudp-and it seems improbable that it will become 
visible to the naked eye. With the telescope-as seen 
by the writer at Cambridge, England, March 28-it is 
conspicuous by reason of its strong orange color, 
which is strikingly like that of Nova Persei just after 
its maximum-and its peculiar spectrum, which, like 
that of other novaJ, is full of bright lines, some of 
which are probably due to hydrogen. 

THE PLANETS. 
Mercury is evening star throughout May, and is vis­

ible under remarkably favorable circumstances. On 
the 1 0th he is at his greatest elongation, 21 V:! degs . 
east of the sun, and as he is also very far north, he does 
not set until the unusually late hour of 8 :  30 P. M. He 
is in Taurus, north of  Aldebaran, at about one-quarter 
the distance o f  Capella, and moves rapidly eastward. 
As he is about as bright as Capella, he should be easy 
to see, at least during the first half of the month. 
After the 20th he approaches the sun and rapidly be­
comes invisible. 
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Venus is likewise evening star, and is exceedingly 

conspicuous in the west. She moves eastward through 
Taurus and Gemini during the month , and increases in 
brightness and remains in sight till  nearly 10 o'clock 
each evening. The only difficulty about seeing her in 
broad daylight is that it  is hard to find out just where 
to look for her. On the 29th she is  in  conjunction witli 

the moon, but she is so far from the latter-7th degs. 
north of her-that the conj unction will not be much 
help in finding the p'lanet. 

Mars is conspicuous in the evening sky. He is in 
Virgo, about two-fifths of the way fro-m Spica toward 
Regulus, and is still very bright, though he loses half 
hi s light during the month, as he recedes from us. His 
apparent motion among the stars is westward until 
the 10th, when he begins to retrace his path. 

Jupiter is in Aquarius, and Saturn in Capricornus. 
The latter rises at midnight in the middle of the 
month, and the former about 2 A. M. 

Uranus is in Ophiuchus, and is approaching his op­
position, which occurs next month. Neptune is in 
Gemini,  and is getting too near the sun to be ob­
served. 

THE MOON. 
First quarter occurs at 2 A. ]\1. on the 4th, full 

moon at 8 A. ]\1. on the 1 1th, last quarter at 10 A. M. 

on the 19th, and new moon at 5 P. M. on the 26th. The 
moon is nearest us on the 28th, and farthest away on 
the 16th. She is in coujunction with Neptune o'n the 
1st, Mars on the 7th, Uranus on the 14th, Saturn on the 
18th, Jupiter on the 21st, Mercury on the 27th, Nep­
tune on the 28th, and Venus on the 29th. None of 
these conjunctions is at all close. 

London, England. 

.... I. 

SCIENCE NOTES. 
In the course of a lecture at the Conference of Musi­

cians in Dublin, Ireland, some interesting particulars 
and some astonishing statistics were given relatively 
lO the amount of work accomplished by the brain and 
r,erves in piano playing. A pianist in view of ·the pres­
ent state of piano-forte playing has to cultivate the eye 
to see about 1,500 signs in one minute, the fingers to 
make about 2,000 movements, and the brain to receive 
and understand separately the 1 ,500 signs while it 
issues 2,000 orders. In playing Weber's "Moto per­
petuo," a pianist has to read 4,541 notes in a little 
under four minutes. This is about 19 per second; 
but the eye can receive only about ten consecutivl� 
impressions per second, so that it is evident that in 
very rapid music a player does not see every note 
singly, but in groups, probably a bar or more at one 
vision. In Chopin's "Etude in E Minor" ( in the 
second set ) the speed of reading is still  greater, since 
it is necessary to read 3 ,950 signs in two minutes and 
a half, which is equivalent to about 26 notes per 
second. 

The manufacture of pure artificial camphor upon a 
commercial basis has been discovered by Mr. E. Callen­
berg, of Germany, technically known as chlorhydrate 
of terebinth. This substance possesses many peculiar 
properties, which will  render i t  of  great value for 
many commercial purposes, the most important of 
which is that it  is soluble in nitro-glycerine; and as it 
reduces the maximum temperature of  this dangerous 
substance during explosion, it  is considered that it will 
do much to render considerably more safe the manu­
facture of high explosives such as nitro-glycerine. 'i[ot 
only does it reduce the temperature of explosion, but it 
lowers the freezing point of the substance to a very 
marked extent as well. Pure nitro-glycerine freezes at 
+ 8 deg. Centigrade, but when a 3 to 5 per cent solution 
of the chlorhydrate of terebinth is added, the freezing 
point drops from -10 deg, to �15 deg. Cent. Further­
more, guncotton and many other soluble explosives can 
be easily dissolved at a cold temperature in a solution 
of chlorhydrate of terebinth and nitro-glycerine, the 
resulting substance being a highly improved quality of 
gelatine-dynamite. 

It has been reported to the Academy of Sciences by 
Henri Dufour that a comparison of the solar observa­
ti ons made with the Crova actinometer during the first 
three months of the present year with the results of 
preceding years, shows a distinct falling off in the 
sun's radiation in the lower layers of atmosphere. The 
suggestion that the solar radiation is perceptibly ab­
sorbed by the volcanic dust now diffused through much 
of the earth's atmosphere is to say the least plausible. 
But so far as international reports of the season indi­
cate, the earth's loss of solar heat has not recently been 
traceable in the meteorological observations. March 
was, on the contrary, marked by abnormally high tem­
peratures in portions of Europe and America, and few 
records for excessively intense cold have been reported 
this year. a the dust fro-m the volcanoes of tropical 
America has now been spread through the upper at­
mosphere within the middle latitudes of America and 
Europe, it will be conducive in some slight degree to 
the formation of rain clouds in unusual quantities for 
several months. Bllt the precipitation of summer will 
mainly depend on much more influential causes. 
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THE STANLEY AIRSHIP. 

One of the competing aerostats for the airship prize 
offered by the St. Louis Louisiana Purchase ExpO'sition 
will be the Stanley airship.  Although not the largest 
vessel of its kind ever built, the airshtp wil'l ,  never­
theless, be noteworthy for its size. 

The conttivance will have a total length of 228 feet 
and will  consist of a cylinder 1 16 feet long, tapering at 
either end in a cone 56 feet l ong. The diameter of 
cylinder is likewise 
56 feet. The entire 
machine will weigh 
1 3 ,000 poundl>, but 
the lifting capacity 
of the hydrogen gas 
with which it wiIl 
be filled will be 21,-
000 pounds. Ac­
commodations for 
thirty passengers 
with their baggage 
have been provided. 
Besides passengers, 
allowance has also 
been made for mail 
matter weighing 
1 ,000 pounds and 
1 ,000 pounds of bal­
last. The inventor 
hopes to attain 
I' a t  h e r  fabulous 
speeds. His best 
time he thinks will 
be 1 30 miles an 
hour; his worst he 
places at 70 miles an hour. 
obtained with propellers 10 

These speeds are to' be 
feet in diameter moving 

at the rate of 800 revolutions per minute. Besides 
rudders, side planes are to be used for the purpose 
cf' keeping the ship in proper longitudinal trim. 

The novel features of the airship, according to its 
inventor, are the manner of propulsion,  co'ntrol over 
elevation, ability to descend at wil l ,  and adjustable 
propeller blades. 

The airshi p  is divided longitudinally into 
two parts by a partition running the full 
length of the ship 1 2  'feet 'above the keel. The 
lower of the two parts thus formed will con· 
tain the motive power, maChinery, passengers, 
and freight.  The upper part is to be divided 
into six compartments to contain the hydro· 
gen gas.  Each compartment will be provided 
with an inner skin of silk to prevent leakage 
of the gas. 

Scientific Amertcal\ 
tor's claims will be fu'lftlled when the airship is com· 
pleted. J. M. B. ' 

.' . ..  

POWERFUL ENGLISH ENGINE FOR SUBURBAN TRAFFIC. 
The locomotive that is herewith illustrated is cer· 

tainly the most striking departure that has been 
made from standard English locomotiv.e practice for 
many a decade. It was designed by Mr. James HoI· 
nen, Chief Mechanical Engineer of the Great Eastern 

THE FRAME OF THE STANLEY AIRSHIP 

Railway, to handle the extremely heavy travel on the 
suburban lines of the Great Eastern Railway, England. 
This traffic centers at Liverpool Street and Fenchurch 
Street stations, London, and the annual travel over 
the subu rban lines served from these stations amounts 
to 1 1 1 , 000,000 peopl e .  Although the Great Eastern 
Railway has a good 'record for the number and punc­
tuality of its trains, it has been endeavoring for some 
time past to accel erate its local service: but on account 

SECTIONAL VIEW �F STANLEY AIRSHIP. 
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situation some special typ .. of locomotive was neces" 
sary, and Mr. Holden broke away from all precedl(nt 
by designing and building a locomotive which is not 
only by far the most powerfu'l in Great Britain, but 
as a matter of fact, has a greater hauling power than 
the biggest passenger locomotive built in this country, 
not even excepting the great engine recently turned 
out by the Baldwin Company for the Chicago & 
Alton Railway. A fair test of the power of a ·locomo· 

tive is its tractive 
effort; this in the 
case of the Bald· 
win engines is 3 1" 
600 pounds, and 
for the Great East· 
ern Railway "Dec· 
a p o d  ," 36 ,507 
pounds. The best 
acceleration t h a t  
has hitherto been 
possible on this 
suburban service is  
the attaining of a 
speed of 20 miles 
an hour in 30 sec· 
onds from the start 
with a train of fifo 
teen cars weighing 
2 25 long tons. Some 
years ago the cars 
were widened, with 
the result that each 
train had an in· 
creased carrying 
capacity of nearly 

21  per cent. The new " Decapod" is expected to pull 
a 50 per cent heavier load and attain a speed of 30 
miles an hour in 30 seconds from starting, with a 
train carrying 1 , 200 people, making a saving of about 
1 0  minutes on the 10lh-mile journey and thereby al· 
l owing of a more frequent service of trains. The 
engine is carried on ten wheels, all of which are coup· 
IE-d, the whole weight therefore being available for 
adhesion. The practical absence of any smokestack 

is due to the fact that the 'loading gage in 
England is between 1 and 2 feet lower than 
that in this country, and consequently, as the 
center of the boiler is lifted, the top of the 
boiler encroaches on the smokestack until, as 
in the present case, the latter is entirely sunk 
within the smokebox. The boiler is 5 feet, 3 
inches in internal, diameter, and the barrel 
measures 15 feet, 10% inches in l ength be-
tween the two tube plates. The firebox shell 

The propellers are placed at the apex of 
each cone. A rudder beneath each cone will 
guide the ship horizontally; while a series of 

S, shell; G. gao bags; E, end propellers; T, iop prorellers; M, engines; N, shafting' from 
engines to prope� ler8; H. main hall ; J� inclined passages to pilot houses; P, pilot houses; 
R, rllddcftl; B, lower bridge: V, steering gear. 

measures 7 feet, 9 %  i nches in width by 6 feE-t, 
9lh inches in 'length on the outside. The in­
side firebox, which is of %-inch copper plate, 

side planes or side rudders will control the verticai 
movement. Top propellers are provided for the pur­
pose O'f controlling the ship in rising and for the pur­
pose of forcing it down when a landing is to be 
made. 

H i s  said that a model has been built which works 
satisfactorily. The information which we are able 
to give is  meager,  but it is all that can at present be 
obtained. I t  remains to be seen whether the inven-

of the great number of stations -on each of the ;;uburban 
lines, this has been a matter of much difficulty, 
Thus, on the line running to Enfield there are sixteen 
stations i n  a distance of 1 0  miles. and the inability 
to make rapid starts with the long and heavy sub· 
urban trains has prevented the trains from maintain­
ing a high average speed. The steady increase of the 
past few years in the number of passengers and in 
the weight of the trains showed that to cope with the 

is 6 feet long by 7 feet wide on the inside.  It is stay· 
ed by bronze stays 1 inch in diameter. There are 395 
�teel tubes with a total heating surface of 2 ,878.3 square 
feet, and there are 1 3 1 . 7  square feet in the firebox, 
making a total for the whole boiler of 3,010 square 
feet, or about double that of the avprage English 
locomotive of the present day, and about three times 
as great as that of the English passenger locomotive 
of fifteen years ago. The working pressure is 200 

Three cylinders 1872 by :l4 lIlelle.; beating surface, 3,010 square feet; steam pressure. 200 pounds; weigbt, S7J.S tons; tractive e1l0rt, 36,507 pOllnUI!, 

l'OWERFUL ENGLISH LOCOMOTIVE FOR SUBURBAN TRAFFIC. 
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pounds to the square inch and the steam is expanded 
in three high-pressure cylinders, two being outside 
the frames and one between the frames on the center 
l ine of the engine. Each cylinder is 181f2 inches in 
diameter by 24 inches stroke. To avoid having to 
incline the middle cylinder, a divided connecting rod i s  
used, the 'leading axle passing thrO'ugh the connecting 
rod and being slightly bent to enable it to clear. The 
ten driving wheels, all coupled, are 4 feet 6 inches in 
diameter, and the rigid wheel-base, which is equally 
divided, measures 19 feet 8 inches.  The length of the 
engine over all is 37 feet 9 
inches, and its total weight is  
87% tons. 

This new departure in loco­
motive practice will b e  
watched with great interest by 
engineers on both sides of the 
water. Mr. Holden claims that 
the fight between steam and 
electricity as the motive power 
for suburban traction is not by 
any means decided, as yet, in 
favor of electricity. A'lthough 
we do nat agree with him i n  
this ,  w e  have n o  doubt that 
this engine will show marked 
power and ecO'nomy as com­
pared with the lighter engines 
hauling smaller trains, which it 
is intended to displace. 

ORE FINDING BY ELECTRICITY, 
BY HERBERT c. FYFEl LONDON. 

The writer has recently been 
afforded an opportunity of wit­
nessing the new Draft-Williams 
method of electrical ore find­
ing in operation on actual min­
eral lodes at the Telacre Mine, 
Prestatyn, North Wales. 

The inventors, Mr. Leo Draft 
and Mr. Alfred Williams, claim 
to be able to detect the pres­
ence of certain mineral ores 
invisible to the eye, and during 
the course of the last few 
months to have located, traced, 
and mapped out metalliferous 
deposits of various natures which were quite invisible 
to the prospector and undiscoverable by mining engi­
neering. 

In many cases mine prospectors have made borings 
and opened up lodes solely on the strength of the in­
ventors' predictions, and have discovered new and 
unsuspected sources of mineral ores, which are now 
being worked at a profit. 

It  is claimed that by the Draft-Williams method not 
only can deposits be located, but that the extent and 
depth of the lode can be determined with an accuracy 
that is quite impossible with any existing system of  
prospecting. 

Before giving an account of what the system has 
al ready accomplished, mention must be made of the 
instruments employed. 

There are two stations, the transmitting and the 
receiving. At the former there is a battery of 12 volts, 
giving 4 amperes and 50 watts; a special form of break 
works in methylated spir-

Scientific Amertca� 
yards away in a line with the tent in which the trans­
mitting set was placed. In both cases one spike was 
driven into the grO'und close by the transmitter. 

The receiving set comprises two similar i ron spikes, 
driven into the ground to a depth of an inch or two, 
and connected up to a tripod on which are placed a 
series parallel and with a transformer and two deli­
cate receivers or resonators. The interrupter breaks 
contact 700 tines a minute. 

By adjusting his earth connectiO'ns the operator can 
focus the waves on any field that he may wish to ex-

ORE PROSPECTING BY MEANS OF ELECTRICITY. 

plon�; the 'l ines of force travel outward and onward 
lIntil they reach the iron spikes in the receiving set. 
When this occurs, the observer can by means of  the 
resonators detect their presence by hearing the noise 
of the break, or by the sparking across the gaps. 

Now, in a normal condition, i .  e., if the ground be 
of a homogeneous eharacter, the prospector should 
hear the noises loudest when exactly opposite the 
centf�r of the base line of the transmitting station. 

The existence, however, of a vein or reef containing 
metal has the tendency of throwing the waves out of 
normal course, by reason of the fact that it has a dif­
ferent conductivity from the material by which it is 
surrounded. The prospector must therefore make his 
earth connections in differel,lt places, and shift his 
position until he can detect the presence of the waves. 
When directly over the lode, the noise in the resona­
tors will be 100udest. 

Condenser-discharges from lodes manifest them-
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selves as overtones in the receivers, and at certain 
sPQts or  nodal points the noise will cease altogether, 
owing to the influence O'f the waves. 

The condenser discharges can be heard over some 
lodes when the distance from the inductor is so great 
that the noise of the break or  of the spark gap cannot 
be heard; thus they form a great assistance to pros­
pecting, helping to determine, not only the position 
and depth of a mineral deposit, but a'lso, to a great 
extent, its nature and characteristics. 

The area to be energized by the electric waves may 
be as small as 300 square feet 
and as large as 3 0  square miles, 
and the terminals may be 
placed hundreds of yards 
apart. 

It is interesting to note that 
so far back as the year 1830 
Fox made some experiments 
with a galvanometer with a 
view of attempting to deter­
mine the continuation of are 
bodies. This method has since 
been tried on many occasions, 
but in nearly every case un­
successfully. Recent varia­
tions of this consisted in con­
necting a current to earth and 
to watch the swinging of the 
galvanometer's needle or some 
equivalent. The idea was that 
the presence of a mineral 'lode 
would decrease the local resist­
ance of the earth, thereby al­
lowing more current to flow 
through the galvanometer, 
which would thus indicate the 
presence of the lode. 

Mr. Alfred Williams in­
formed the writer that he had 
measured over a hundred 
lodes in Alaska, British Co­
l umbia, the United States, 
Wales, and Cumber'land, and 
had been unable to' detect the 
slightest variation in resist­
ance on the surface. 

More delicate instruments 
than the old galvanometer have 
been employed in the measure­

ment of earth resistance, and mining engineers and 
prospectors know only too well the numerous instru­
ments and processes that have been brought before 
their notice. 

With the exception of the dip needle, which is used 
in prospecting for magnetic ores, no instruments are 
used by the modern prospector, who trusts to his 
geological knowledge, his past experience, his maps, 
and his knowledge of the country. 

Prospecting is, of course, a very inexact science, and 
the mining world, it need hard'ly be stated, would wei· 
come with O'pen arms a system of ore finding which 
could be depended upon and which would do some­
thing toward lessening the yearly loss entailed in 
making borings which prove unsuccessful, and in 
opening up lodes which turn out to be not sufficiently 
promising to encourage the mine proprietors to cO'n­
tinue their working. 

In '1899 the inventors commenced experimenting 
with electrical methods of 
ore finding, and in 1899 
Mr. Williams, in place of 
a galvanometer or poten­
tiometer, used his body by 
passing quickly pulsated 
induced currents from a 
dry cell and a small coil 
i n  series with the earth. 
By this method the slight­
est increased intensity in 
the current flawing by vir­
tue of the decreased re­
sistance of the earth was 
instantly noticed. 

He, however, soon aban­
doned this method as use­
less, for reasons character­
istic of all earth measure­
m ents.  

Messrs. Draft and Will­
iams made their first 
practical experiment with 
their present system in 
Seattle, Wash., and San 
Francisco, Cal. These met 
with success, and the next 
trials were made in the 
southeastern A'l a s k  a n 
archipelago. Coming to 
England, they h a v e 
achieved considerable suc-

its, and is driven by a 
motor, whicn is suppl ied 
with current by a special 
local battery and a primary 
condenser. The current is 
next led through the pri­
mary by an inductor, a 
specia'! form of induction 
coil  having a large core 
and very heavy winding 
on the secondary circuit. 
The current now passes 
through a secondary con­
denser to adjustable se­
ries and parallel spark 
gaps.  The electric waves 
generated by this arrange­
ment are taken to earth 
by means of two i ron 
spikes driven two to 
three inches into the 
ground . At the Telacrc 
Mine there were two cir­
cuits, one vertical, the 
other horizontal. In the 
former case the wire was 
taken down the mine 
shaft clo'se at hand and 
al ong the tunnel as far as 
the fore-breast, a distance 
of 200 yards; and in the 
other it was placed some DETECTING THE EARTH CURBENTS SENT OUT BY THE TRANSMITTER. cess in prospectine- for 
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lead and zinc ores in Wales and for nemaiite in Cum­
berland. The following is an instance of successfu l 

prospecting with this method. 
The lead and zinc mines at Cwmstwth, Devil's 

Bridge, Cardiganshire, Wales, owned by Mr. H.  Gam­
man, have been worked for the past 1,700 years, and 
a good-paying lode was found to cease suddenly in one 
di rection. After costly and numerous attempts to dis­
cover this ' lode beyond this fault,  the attempt was 
abandoned . 

Mr. Williams, being called in, placed the two elec­
trodes at a considerable distance from the broken lode 
on unmined ground, and in  such a position that a per­
pendicular through the center of the line joining the 
two electrodes would coincide with the run of the lode 
as worked out. 

The current streams from the one electrode to the 
other would thus. under normal conditions of homo­
geneity, pass at right angles th rough the extension ot 
the lode if it  existed beyond the fault .  

Exploring with the resonators, Mr.  Williams found 
on the hillside that the line of normal current flow was 
in several places rotated through a very considerable 
angle .  After careful mapping out of the results ob­
tained, the direction o-f the lode was fina'l ly predicted.  

A tunnel was at once commenced by Mr. Gamman's 
instructions, with the result that a good lode of lead 
and blend was discovered after a drivage of less than 
three fathoms. Mr. Gamman told Mr. Williams that 
in proof of his belief in his modus operandi, he had 
ordered a thi rd drivage to be started, to reach the rich 
ore detected by the instrument.s at a lower level. 

Transmitting Apparatus. 
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Receiving Apparatus. 

DIAGRAM OF THE DRAFT-WILL IAMS SYSTEM OF ORE 
PROSPECTING. 

"Had your instruments," writes Mr. Gamman, "been 
discovered years ago, it is  my opinion that tens of 
thousands of pounds would have been saved in these 
mines alone."  

It  wi'l l ,  of  course, be necessary to train mining engi­
neers and prospectors in the use of the instruments and 
in the detection o-f the presence of the waves. The 
whole outfit is, however, Simple and easy to work with. 
Its development during the next few years will be 
watched with interest by all interested in mining 
operations. 

[ While this method of finding ore enables the pros­
pector to detect and locate a body which is a good 
conductor of electricity, it, on the other hand, offers 
him no guarantee that this conductor is  valuable ore; 
for any metal substance, such as iron piping or a piece 
of wire, or better still a stratum of moist earth or a 
subterranean stream, would affect the detecting instru­
ment and indicate a vein of ore. Nevertheless, though 
thfs be so, the Draft-Wiiliams system should be of 
val1l.able assistance to the )1rospector, because it re­
duces greatly his chances of failure by assuring bim of 
the location of some good conducting medium, which 
can be further investigated by boring or some other 
test.-En.]  

.. . . .  . 
It i s  announced in Berlin that Count Zeppelin's air­

ship shed on Lake Constance, together with his appar­
atus, will be sold at auction. The count is  a poor 
man. He sank over one mil'lion marks in the enter­
prist;. 

• • • 
In Sweden books are placed in third-class railway 

cars for the free use of passengers. A similar plan is 
about to be adopted in Denmark. 

Scientific American 
ALEXANDER GRAHAM BELL.  

BY MARCUS BEN,JA �I J N ,  PH.D 
The World's Fair held in Philadelphia in 1876  had 

for its principal object the celebration of the one hun­
dredth anniversary of our national independence, but 
of  greater importance was the demonstration of the 
wonderful mechanical genius of our people, that has 
since given to the United States the industrial su­
premacy of the world.  An event of  that exhibition 
that is now historical is characteristic. Men of science 
had come from various countries to examine and study 
the numerous inventions that were to be seen. A dem­
onstration of the transmission of sound by electricity 
was anno·unced, and a special wire connecting widely 
separated parts of the grounds was installed. There 
were those who were incredulous of the possibility of 
sending the human voice. over so great a distance, and 
they did not hesitate to express that opinion, but 
the youthful physicist with a boldness begotten of 
Imowledge insisted that the instrument would do what 
he claimed for it, and it  did. Distinct and clear came 
the tones of the voice at the other end of  the line,  
forcing conviction upon those who were doubtfu'l, and 
a new invention-the telephone-was given to hu­
manity. 

A few words will  suffice to give an outline of the 
inventor's career. Alexander Graham Bell was born 
in Edinburgh, Scotland, in 1847 ,  and in 1872 settled in 
Boston, where he was called to the chair of Vocal 
Physiology in Boston University, and there introduced 
the system of visible speech invented by his father.  
the venerable Alexander Melville  Bell .  The success of 
the telephone brought him fame and ample means, and 
having married the daughter of the late Gardiner G. 
Hubbard, he settled in Washington, residing there 
during the winter months, and spending the summers 
at his country place at Cape Breton. 

While he is a man of leisurQ, as the phrase goes, Mr. 
Bell finds much to occupy his attention, and he has 
but iittle spare time. During the season that he spends 
in Washington, which is frequently interrupted, how­
ever, by trips to Florida or California, and to Europe ,  
as is shown by the many interesting objects that h e  has 
gathered from various parts of the world, with which 
his house on Connecticut A venue is filled, he neverthe­
less finds much to do with several institutions in 
which he is interested, for he makes the pursuit of 
knowledge his principal pleasure. 

It will be remembered that for his invention of the 
tel ephone, the French Academy bestowed upon him its 
valuable Volta Prize of 50 ,000 francs, and with this 
sum, together with important additions, he founded 
in 1883 the Vo'lta Bureau. A building was erected in 
Georgetown in which a library is  installed and facili ­
ties are afforded for the study of problems by the solu­
tion of which the condition of deaf mutes may be 
improved. He frequently visits this Bureau, and exer­
cises toward it almost a paternal interest. 

Another institution in which Mr. Bell takes great 
interest is  the Smithsonian Institution. He has fol­
lowed most closely the experiments made by Secretary 
Langley in aerodynamics, and in 1891 presented him 
with the sum o f  $5 ,000 for the further prosecution of 
his investigations. Mr. Be'l l was an eye-witness of the 
successful ascensions of Dr. Langley's aerodrome in 
1896 ,  and communicated a description of those flights 
to the French Academy of Sciences. Mr. Bell was ap­
pointed in 1898 to the vacancy on the Board of Regents 
caused by the death of Mr. Gardiner G. Hubbard, and 
he also succeeded to Mr. Hubbard's place on the Execu­
tive Committee. :r;re has recently advocated with much 
earnestness the bringing of Smithson's remains from 
Genoa to Washington, offering most generously to de­
fray the expenses, provided the Regents will  care for 
them on their arrival in this country. 

Mr. Bell devotes considerabl e attention to the Na­
tional Geographic Society, of which he i s  president, and 
the e rection of the new building, a memorial to the late 
Mr. Hubbard, its former president, now rapidly ap­
proaching completion, is  carefully watched by him. 
Whenever questions concerning the policy of the So­
ciety come up for consideration, or indeed other im­
portant matters pertaining to the development of 
geographic science, he gathers the Board of Managers 
around him at Iri s  home, and the subject is  then thor­
oughly discussed . Two topics of more than common 
importance are now receiving much careful consi dera­
tion. The first of these has to do with the Geographic 
Congress which is  to assemble in Washingto·n a year 
hence, and for which plans are now being matured; 
and the other is  the selection of a suitable representa­
tive to accompany the Ziegler Expedition to the North 
Pole . 

As a host Mr. Hel'! is most delightful.  For several 
years his Wednesday evenings have been noteworthy, 
for to his home are invited men who know things, and 
who have something to say that is  worth listening to. 
Distinguished visitors to the capital are invited to 
meet the men of science whose regular duties make 
them part of the official life of Washington; and Simon 
Newcomb, most eminent of American astronomers, 
S.  P. Langley, the distinguished Secretary of the Smith-
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sonian Institution ,  Carroll D. Wright, first among 
political economists and statisticians, Harvey W. Wiley, 
the genial chief of the chemical division of  the De· 
partment of Agriculture, Willis L. Moore, the able 
head of the Weather Bureau, O.  H.  Tittman, of the 
Coast Survey, and the many younger men whose names 
need not be mentioned here, for they fill the pages of 
the most recent scientific journals, announce their lat­
est discoveries, which are pleasantly discussed and 
commented on. I t  should be mentioned that as presi­
dent of the National Geographic Society he frequently 
entertains distingu ished explorers and traveiers. The 
splendid reception that was tendered to Nansen a few 
years since was an event that wil.l be long remembered, 
and this winter De Windt was · made the guest of honor 
at a reception given by Mr. Bell after his recent lec­
ture "From New York to London by Rail via Bering 
Strait." It is by such means that he finds his greatest 
enjoyment. 

At his summer home in Cape Breton Mr. Bell finds 
it possible to devote even more time than ever to his 
hobbies, and these, as I have tried to show, form his 
chief enjoyment. His kite experiments, concerning 
which so much has been written without authority, 
have occupied much of his time ; and it  may be said 
that at one of his Wednesday evenings during the past 
winter he was prevailed upon to describe these experi­
ments, the results of which will shortly be prepar­
ed for publication ; it  may be now said that after 
many triais with various forms of kites it  became ap­
parent that certain forms possessed greater force than 
others, and showed a power quite capable of carrying 
several hundred pounds. Another interesting investi­
gation which he has carried on at his summer home 
has been the improving of the breed of sheep on his 
farm. He found curiously enough that the amount of 
food given to the animals seemed to haTe a direct rela­
ti on to the sex of their young. His results of this in­
vestigation were presented before the National Acad­
emy of Sciences at the spring meeting in 1901,  and 
referred to in the SCIEX TIFIC AMERICAN for April 27 of 
that year. 

Naturally Mr. Bell has received many honors. The 
French government, ever quick to recognize science. 
has conferred upon him the decoration of the Legion 
of Honor in one of the higher classes. 'rhe Society of 
Arts in London in 1902 gave him its Albert m .,dal , 
which is awarded only to those who by their writings, 
researches, inventions, or investigations have done 
something that will forever be of lasting benefit to 
humanity. Eads and Edison are the only Ainericans 
who ha.ve previously received this medaL In 1883 he 
was chosen a member of the National Academy of Sci­
ences in our country. 

Universities at home and abroad have conferred hon­
orary docto-rates upon him. The National Deaf Mute 
College of Washington and the University of Wiirzbu rg, 
Bavaria, have given him the degree of Ph. D.  The ex­
ceedingly ingenious electrical device, by means of 
w h ich the exact location of the bullet in President Gar· 
field's body was detected, was invented by him and 
gained for him the honorary conferment of the de­
gree of M. D.  from the University of Heidelberg at the 
t ime of the celebration of  its fifth centenary. Amherst 
( 19 01 ) ,  Harvard ( 1 89 6 ) ,  and St .  Andrews ( 1902 ) have 
conferred upon him the degree of  LL. D., and that from 
Harvard was in special recognition of his method of 
improving the condition of deaf mutes. 

PROF. nELL'S KITE EXPERlMEXTS. 

The final paper read before the last meeting of 
the Academy of Sciences was "On the Tetrahedral 
Principle in Kite Structure," by Alexander Graham 
Bell. At the outset he sai d that in the old Hargrave 
box kite, and all subsequent kites and flying machines 
of the same or.le!", there were two important defects, 
which he described as follows : The box kite is 
braced in a horizontal and vertical direction, but not 
otherwise, so that cross supports have to be intro­
duced in the frame, which increase the weight with­
out adding to the flying power, and at the same t ime 
operate as an obstacle to the wind. The chief defect 
of the box kite, of which Dr.  Langley's aerodrome i s  
a n  elaboration, is that the weight increases with the 
cube as rapidly as the lifting power does with the 
square, so that the larger the kite, the less it will  lift 
in proportion . In view of these facts, he had been 
led, he said, to construct a kite, the frame of which 
would present the form of a triangle  no matter from 
what side one viewed it .  In other words, the frame 
was a perfect tetrahedron ; and In experimenting 
with the same, he found, as he had expected, that it 
was self-braced in every direction, and moreover, 
that the lifting power increased at a greater ratio than 
the increase in weight. He was, furthermore, sur­
prised at the facility with which such a kite could 
be managed . By combining a great number of these 
kite terahedrons he had recently built up an i mmense 
kite, with which he successfully lifted not only a man, 
but a weight of 200 pounds, showing the vast improve­
ment of this over aU previous machines of the same 
order. 
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E u ropea n �-"lre E n g i nes. 

To the Editor of the SCIENTU'IC AMERICAN : 

In your article on European Fire Engines, published 
in the SCIEX TIFIC A)IEJUCAl'O for January 17, 1903, certain 
mis·statements are made in a note, which we feel called 
upon to correct. The system of supplying the hose wi th 
water di rectly from the hydrant by means of a snort 
connecting hose under the p ressure in  mains has long 
been known and applied in German cities where street 
h ydrants have been installed. In  village communities, 
where t!lCre is  no system · of supply pipes, but where 
the head of t h e  water is  consi derable, iron pipes are 
driven into t l i t' so i l ,  by which pipes the subsoil water 
IS directly fed t u  the hose. 

Every hand pump and likewise our own motor· 
driven fire engine is provided with a device, whereby 
it is possible, without uncoupling the section-hose, to 
draw water from without or from the tank on the en­
gine. This device is merely a three-way valve, the ap­
plication of w hich in this connection seems to have 
escaped the notice of the author of your article. 

The provision of a water-tank on the engine is ad­
vantageous for the reason that it  renders it  unnecessary 
to carry a separate water receptacle ,  A water recep­
tacle in a fire engine is never unnecessary, since in 
some cases it may be very serviceable, for example, if 
a water pipe should burst. 

It is true that in Vienna water casks of 1,000 'liters 
capacity are used ; but if the city had the water-supply 
system referred to in the article, it would be unneces­
sary to employ these casks . 

F'reiburg i. B . ,  April 8, 1903 .  GllET m:ll & Co. 

[Our correspondents acknowledge that the incorpo­
ration in their machine of a water-tank obviates the 
necessi ty of carrying one along. Why is one at all 
necessary i f  the engine is directly connected with the 
h ydrant by the thre�-way valve ? It is said that such 
a tank is "never superfluous. "  Why not ? If a hy­
drant break, water can be taken from another.  Of what 
use is a tank on the truck unless there be other trucks 
with tanks at hand to keep it  filled ? Clearly, the tank 
must be used for something ; and if  the hydrant be 
used, the need of a tank is not very apparent . What 
the conditions may be in Vienna now, we do not kno w ; 
but we were careful to state in the footnote to the 
article criticised that the conditions described pre­
vailed in Vienna several years ago. And that state­
ment was made on the strength of actual observation. 
-ED. ] 

• • • 
The D n odec i ln a l  Systeln A gain. 

To the Editor of the SC IEXTlFIC A�lEIUCAN : 

Referring to the article of N. Y. Hubbard, on page 
2 99 of SCIENTIFIC A�n:IUCAN of April 18, allow me to 
SB.y : All of Mr. Hubbard's objections to duodecimals 
fade away, pTov :ded the arithmetic is brought to that 
change along with all tables.  Duodecimals would 
then have all the advantages claimed for decimals, 
an d many that decimals never can have. 

Try to teach a child fractions by means of a decimal 
numeral frame, and see how poorly you will  .succeed 
compared to the same effort with the aid of a duo­
decimal frame. Seek to pack a hundred different 
articles each by tens in boxes, and see how great a 
proportion of them will  be utterly unmanageable,  and 
then see how readily they will nearly all conform to 
the necessity of the situation by packing in dozens .  
When y o u  have them in boxes, t r y  y o u r  hand at paC I( 
ing the boxes by tens in cases, and see how soou 
your troubles begin, and how difficult they will be to 
get rid of. But try packing them in dozens, and see 
how readily you will solve the problem in almost 
every case.  

The great superiority of duodecimals in the practi­
ca l ,  everyday affairs of trade, commerce, and ordinary 
business is so great, that no laws in any manufactur­
ing or commercial country can be made that can com­
pel the use of decimals to the displacing of dozens and 
grosses . 

James Watt, Thomas Jefferson, John Quincy Adams, 
Abbe Gabriel Mouton, and N.  Y.  Hubbard may have 
spoken favorably of decimals, but it  would have been 
impossible for either of them to show that eight, 
nine, twelve, or sixteen was in any way inferior to 
ten as a base number for the practical affairs of life,  
while as a matter of fact either one is  superior, and 
twelve is almost infinitely superior to ten.  You can 
divide ten by two a n d  five without a remainer, and 
that is  the limit ; but you can divide twelve by two, 
three, four, and six. 

We believe every reader of the S'C TEXTIFIC A:UEIl ICAN 
would be interested in the editorial opinion of the 
paper as to whether, in the practical business affairs 
of the world,  twelv'l would or would not be superior 
to ten as a base number, and l?;iven a system of num­
bpI'S based thereon, whether duodecimals woul d not 
be superior to any system that can be devised from 
the use of decimals. R.  C_ ELDRIDGE. 

Niagara Jlalls, N.  Y.,  April 17, 1903_ 
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Automobile News. 
It  has been definitely decided that the Gordon-Ben­

n€'tt race will be hel d on July 2 .  The race wil l  be 
followed by a fortnight devoted to tours, hill-climbiug 
contests, motor-boat races, etc., in Ireland, It is ex­
pEccted that many English and American motorists will 
attend and participate in these events. 

As a result of the so-called eliminating trials for 
contestants to represent America in the Gordon-Ben­
nett Cup race, it has been decided to send, in addi­
tion to Alexander Winton, Louis P. Mooers with his 
Peuless racer, and Percy Owen with his Winton.  The 
latter succeeded in covering 5 miles in 5 minutes, 
25 seconds, but Mooers' machine was not in very 
good shape and did not make any startling bursts of 
speed. H.  S .  Harkness was present at the trials, but 
the new racer he is having specially built was not 
ready. He wBI probably go to Ireland as a substitute, 
h o wever, after running his racer in the Paris-Madrid 
race the last of May. 

In the Nice-La Turbie hill-climbing contest on April 
1 ,  which was brou ght t.o an abrupt end by the fatal 
accident to Count Zborowski, one of the first three 
contestants who preceded him and were also mounted 
on lVlercedes machines, came within one-fifth of a 
second of equal ing Gabriel's record of 15 minutes, 45 
seconds, made last  year, while another, Hieronymus 
by nam e, made 1 minute, . 18 1-5 seconds better time 
t han Gabriel, and established a new record of 1 4  
minutes, 26 4-5 seconds . 

At the annual speed trials held at .Nice on April 7 ,  
Leon Serpollet o n  h i s  steam racer covered a kilometer 
f" om a flying start in 29 1-5 seconds. This was 3-5 
of  a �econd better time than he made last year, and, 
it beill g the thi r ,l time he has won the Rothschild cup, 
acco rding to the rules he is now the owner ot it. No 
l ess t ilan eight contestants broke the mile record from 
a stan ding start of 1 minute, 9 seconds, until then 
held by Augieres. The best time made in this event 
was that of Mr. Alfred Harmsworth in a 60 ho'rse 
] lower Mercedes car. This was 1 minute, 3 . 7 2  seconds. 

Two other interesting events that occurred during 
the N ice automobile week were the brake and con­
s umption tests . The former test consisted in running 
the cars down a hill in a minimum and a maximum 
time, and having them make four stops during the 
descent. A maximum distance of 65 feet was allowed 
in which to mal{e a stop. The best showing was 
made by three Rochet-Schneider cars, which made 
stops in 19 .68 ,  39.3 7 ,  and 5 5 . 7 7  feet respectively, the 
times taken in descending the hill being 1 9  and 20 
minutes. In a test made running down hill bacl,­
ward, stops were made in 6 .06 ,  8 .43 ,  and 10 .49 feet. 

Each contestant in the fuel consumption test was 
al lowed 100 gramme:;; ( 3 .53  ounces ) of gasoline per 
5 0  kilogrammes ( 110 .23  pounds ) of gross weight of his 
machine.  A 6 horse power Renault voiturette and two 
6 horse power de Dion "Populaire" machines made the 
best records. The fuel consumed, distances covered, 
aad times were as follows : 

Cars 

6 h. p. Renault Voiturette . . . . . . . . .  ' 1  
6 h. p. de Dion Bouton , Populaire " 1 
6 b, p. de DlOn · Bouton " Popniairc H � 

! 

Gasoline Distn nce 
Consumed rrravcrseu 

1 890 kg8. 
4. 1 66 1bs. 

.666ga18 .  

1 . 880 kg" 
2.380 1 bs. 

.380gaI8. 

1.066 kgB. 
�_350 lbs . 

.3'j()g-als. 

33.702 kms 
2U.�28 ll1ile� 

31 .48 '1 kms. 
19. 550 milcf 

31.0'J!) kms 
19.282 miles 

'l�ime 

h. m, 8.  
1 27 24 

h. m .  8. 
1 33 39 

h. m .  8. 
1 33 30 

The Automobile  Club of America will  hold a com­
mercial vehicle test on May 20 and 21 .  There are 
six classifications of vehicles according to the l oad 
carried, the loads ranging from 750  to 20,000 pounds. 
According to the rules, a vehicle may carry 300 pounds 
more or less than specified in the class in which it  is 
placed, Vl'ovided the dead load carried, exclusive o{ 
driver and observer, be at least 50  per cent of the 
weight of the vehicl e .  Electric vehicl es will be al­
l owed one stop for charging, but the current used will 
coun+ against them. Stops made by gaSOline or steam 
truel,s or del ivery wagons for fuel or water will also 
be penal i7.ed.  A 4 0  mile route around the city will 
be eov81 cd each day, the first day without stops and 
the second with a certain number according to the 
size and weight of the vehicle. An accurate accoun t 
of fu el consumption will be kept, so that the cost 
per ton-mile with the different kinds of power can 
be figured.  The contest wil l  doubtless throw some 
light on the cheapness of automobile transportation 
when wear and tear and depreciation of machinery 
and batteries are left uncon sidered.  

The Bailey automobile bi l l , .  which was passed by 
j he New York State Legi slature on April 2 2 .  has som� 
peculiar clauses in which its originator evidently at­
tempted to make automobiling impossible. One of 
them is to the effect that no automobile shall pass a 
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penon walking, or driving a horse on the highway, at  
a grcz.ter speed than 8 miles an hour. As most horses 
are capable of slightl y  exceeding this speed for some 
distance if urged, an automobilist overtaking a horse­
drawn vehicle may be compelled to take its dust for 
several miles before it will come within the limIt at 
which he is allowed to pass. Another clause forbids 
a faster iilpeed than 1 0  miles an hour when passing a 
sc[,ool house on week days or a church on Sunday. 
The only feature of the bill that is to be commended is 
the clause making it impossible for the authorities of 
any city or town to pass an ordinance compelling a 
slower speed than 8 miles an hour in the built-up 
part of the city, 15 miles an hour where the houses 
are 100 feet apart, and 20 miles an hour in all other 
TJ laces. 

. � . � . 
E nglneerin� N otes. 

Some interesting and valuable particulars regarding 
turbine air compressors have been announced in a 
lecture by the Hon. C. L. Parsons, the inventor of the 
steam marine turbine. The Parsons Company is now 
making a specialty of this apparatus,  and some very 
remarkable results in contrast with air compreSSing 
plants have been attained. In one case a compressor 
driven by an electric motor, supplying air at a pressure 
of 2 pounds per square inch, delivered 3,500 cubic feet 
per minute, and the efficiency of the plant as measured 
by the ratio of air horse power to electric horse power 
was 61 per cent. With the Roots blower, which was 
previously used, the efficiency measured was only 41 
per cent. In another similar plant in work at a foun­
dry near Leeds, 11,300 cubic feet of free air is supplied 
per minute at 3 pounds pressure. In this instance 
the air turbine is driven by a steam turbine running 
at 5,200 revolutions per minute, and the air horse 
power is 61  per cent of that theoretically obtainablQ 
from the steam used. 

Dr. Robert H. Thurston, of Cornell University, � :-.ys 
that two controlling tendencies mark the improve­
ment in the efficiency for commercial purposes of every 
product of the engineer's labor ; their resultant varie3 
as the one or the other is in the ascendant. These are 
increasing costs with increasing efficiencies, and ad­
vancing expenditures with diminishing gain. As the 
outgo for increments of efficiency and economy contin­
ues, the gain by increased efficiency is partly, or whol­
ly, or more than wholly, compensated by the simultan­
eous increment of cost. With the crude apparatus Go( 
the earlier stages of uneconomical and incomplete in­
dustrial systems, there usually exist great opportunities 
for improvement by refinement of the apparatus and by 
systematizing the industry at, often necessarily, in­
creased cost in the form of invested capital. Later, 
the possibility of further improvement lessens, and 
the costs to secure any given gain increase, until it ulti­
mately becomes a fact that more must be paid for a 
given gain than it is worth, and the net outgo on the 
improved apparatus or system becomes, interest and 
sinking fund included, more than that on a 'less per­
fected machine or system. What may be called a 
"golden mean" is thus always found at that stage at 
which the cost of additional economies will exceed the 
necessary cost of securing them and where the result 
of securing them is loss rather than gain. The result­
ant of the two tendencies takes a direction which thu!l 
tends toward the unprofitable, and a limit may thus 
always be expected to be found, beyond which further 
refinement is financially undesirable.-Cassier's Maga­
zine. 

Of late years the size of gas engines has much in­
creased. Many makers are now buil ding machines of 
2,500 horse power, and are ready to double this effi­
ciency. The development of large gas engines is 
closely connected with the evolutlOn of the fuel-gas 

processes, and it  is noteworthy that the first gas en­

gines in England above 400 horse power were operated 

with producer gas, while many of the large gas en­

gines in Eumpe have been built for use with blast 

furnace gas. In August, 1 902,  two English firms had 

under construction over fifty gas engines varying in 

size from 200 to 1,000 horse power. A classified list 

of engines made or making shows 327 such with an ag­

gregate horse power of 18 2,000,  or abou t 560 hone 

power per machine. The l ast volume of the U nited 

States census reports 18,500 combustion engines in 

the country, with a total capacity of 165,000 horse 

power, or only about 9 horse power on the average. 

This state of things is not likely to last lo'ng. One 

American firm has al ready sold over 40,000 horse power 

of l arge engines, most of them of 2,000 and several of 

1.000 horse power, Another has recently built two 

4.000 horpe power gas com)Jressors and a number of 

1 .000 horse power gas engines . The g'ls engines of 

the larger sizes are extensively used for generating 

electric l ight and power, but there is a. deci ded ten­

dency to empl oy the smal ler sizes di rect as motors. 

Cheap fuel gas processes will bring the gas engine to 

replace the electric motor for very many purposes, 

and we may loo'k for development along these l ines in 

the near future. 
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EXPERIMENTS IN FOOD PRESERVATIVES CONDUCTED 
BY THE DEPARTMEN T OF AGRICULTURE. 

BY OUR WASHINGTON CORRESPONDENT. 
That the public is entitled to an exact knowledge of 

the things that it purchases, is becoming more and 
more a recognized fact, and especial'ly so i n  regard to 
food. The addition of an ingredient to a standard 
food product may or may not have a deleterious ef­
fect, depending, for instance, among other things, 
on the constitutiol1 of the individual, and experts have 
frequently testified, both in published volumes and be­
fore courts, to opposite opinions. It  was 
in consequence of this condition of af­
fairs that by Act of Congress, approved 
on June 3,  1902, funds were provided "to 
enable the Secretary of Agriculture to 
i nvestigate the character of proposed 
food preservatives and coloring matters, 
to determine their relation to digestion 
and to health, and to establish the prin­
Ciples which should govern their use." 
This work was naturally assigned to 
the Bureau of Chemistry, in the Depart­
ment of Agriculture, and is now being 
actively carried on under the direction 
of its chief, Dr.  Harvey W. Wiley. 

Early in December of last year a kitch­
en and dining room were fitted up in 
the basement of the buil ding occupied by 
the Bureau of Chemistry, after which 
application was made to the Civil Ser­
vice Commission for a cook, and an ex­
pert was obtained, whose skil l  and 
knowledge were certified to by several 
of the bon vivants of Washington. The selection of 
young men on whom to experiment was not so easy, 
for the all-powerful Civil Service Commission was 
for once impotent, and in consequence volunteers were 
called for.  In time Dr. Wiley succeeded in obtaining a 
dozen or more young men, chiefly from his own Bureau, 
who were willing for the cause of science to submit 
themselves to the experiments. 

I n  order to secure the desired results, it  became 
necessary to determine a series of facts concerning 
the subjects. Accordingly they were at the outset 
critically examined by a physician from the Bureau of 
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Public Health and Marine Hospital Service, and then 
for a period of time were fed on pure food, so as to 
determine exactly what quantity of food was neces­
sary for their normal diet. That is to say, each man 
throughout the entire course of the experiments is al­
lowed only the same amount of food, which, however, 
may vary with the indivi dual, but which amount is 
determined after experimentation to be just enough to 
maintain the individual in a normal condition. Charts 
were prepared for each person, on which the weight is 
daily recorded, and aJlso a record made each day of  

fig. I.-Prot. W iley at  Table With His Guests. 

the temperature taken before and after dinner. The 
number of heart beats and the respiration are d eter­
mined twice dai ly, the blood corpuscles are counted, 
and the amount of hemoglobin in the blood meas­
ured. Of course it is understood that the subjects 
were pledged to eat only the food given to them 
by Dr. Wiley, and to refrain from the use of stimu­
lants, although tobacco is aJlowed during the experi­
ments in the regular manner in which it had been 
used. 

The selection of the first substance to be experi­
mented with was considered, and borax was chosen; 
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concerning which it is generally admitted that it is a 
most excellent preservative, especiaJly for meats and 
dairy products. A small quantity of borax will act as 
a preservative just as well as a large quantity of salt. 
Therefore admitting, for the sake of argument, that 
borax taken in certain quantities does derange the 
physio'logical functions, it is  probable that it  does not 
d o  so to such an extent as does the larger quantity of 
salt which m.ust be used as its substitute. I n  the case 
of meats, if preservatives are reaJly injurious, the in­
jury is a necessary evil, unless the meats are pre­

served solely by the canning process. 
In some instances, such as with hams 
and breakfast bacon, this method would 
practically destroy thc qualities of those 
meats which are most desired. 

The young men having reached a nor­
mal condition, that is ,  possessing a con­
s tant weight, and the proper amount of 
food for each having been determined, 
they were divided into two sets of six 
each, and the experiment began. One 
set was fed with pure foo'd only, and the 
other set with food to which borax, in in­
creasing amounts, was added, and the 
effects on metabolism noted. These ex­
periments continued for about four 
weeks, when the young men changed. 
That is to say, those who had been eat­
ing the foo'd to which borax was added 
were now fed only on pure food .  There 
was also a special set, consisting of two 
young men, who were fed continuously 
on food containing borax. I t  is under­

stood, of course, that the object of the investigation 
is  to ascertain the changes that occur in the subject, 
in consequence of the use of the special preservative 
employed, which in this instance was borax. There­
fore, the exact quantity of food required normaJly by 
the individual being known, he is given exactly that 
amount, with the addition of varying proportions of 
borax. The food is carefully analyzed, so that it may 
be known exactly how much of each ingredient is 
given to him, and all  that is excreted,  booth soli d  and 
liquid, is  carefully weighed and analyzed. By striking 
a balance, the precise amount assimilated is deter-

Fig. 3.-Drs. Wiley and 81R'elow Inspecting the Dishe, 

In the Drying Oven to See if They are Ready 

for Weighing. 

Fig. 2.-Dr. Bigelow Exa mining the Cooked Food in t he Hygienic Kitchen. 

Fig. 4.-Drs. Wiley and Bigelow Examining the Capsules in 
Which the Preservative is Admlulstered. 

Fig. 5.-The Apparatus Used lor the Determina tion of 
NltroR'en. 
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mined, and the changes in weight or metabolism show 
the results of the value of the food on the individual. 
It may be added that the services of some twenty chem­
ists and assistants are required for the various an­
alyses that are essential in this investigation. 

A few words about the food may be of interest. The 
meals are simple, but the best food obtainable is pro­
vided, including fruits and vegetables of the season. 
For breakfast, which is  served at 8 o'clock, a cereal, 
meat with mashed potatoes, bread and butter, and cof­
fee and milk, are furnished. At 12 ,  a l uncheon is pro­
vided, consisting O'f soup, bread and butter, fruit and 

milk. The dinner is more elaborate, and occurs at 5 :  30 
in the afternoon, and a typical mea'l is the following : 
Roast beef, mashed potatoes, string beans, bread and 
butter, milk and sugar, with boiled rice as a dessert, 
and coft'ee. In order that the proportion of meat may 
be constant in its value, and so that a fair sample 
may be secured for analysis, it is  ground up before 
it  is served. The bread is specially prepared on a 
constant formula. Condiments, such as salt, pepper, 
and certain spices, ar.e permitted, but the quantity 
taken by each individual is determined. 

Unfortunately, at the beginning of the investigation 
there was a disposition on the part of some of the 
newspapers to treat the experiments in  a spirit of lev­
ity, and stories were told of how, for instance, the 
coffee of  one of the subjects was sweetened with a 
quinine pm, and the occurrence of slight digestive 
d isorders was magnified into cases of serious poisoning. 
But these, it is  almost unnecessary to say, were due to 
the desire of the reporter to make "copy." But in  con­
sequence of these stories Secretary Wilson, of the 
D epartment of Agriculture, than whom no one i s  more 
able and progressive, wisely issued an order that no 
further information should be given to the public. 
This regulation has also the additional merit of pre­
venting the publication of undigested periodical re­
turns. 

I t  is generally assumed that the experiments with 
borax wi'll be continued until  June,  when a further 
selection from substances, such as benzoIC acid .  for­
maldehyde, salicylic acid, sodium benzoate, and sul­
phurous aci d, will  probably be made. It is expected 
that several years will elapse before the entire series 
of  experiments will be completed. 

As to the ultimate va'lue of the result to be obtained, 
it may be said that the information will be of service 
in shaping intell igent legislation, regulating commerce 
in food products, securing the removal of unnecessary 
and unjust restrictions, and making effective those 
that are necessary and just. It  will serve as a basis 
far international agreement in regard to the composi­
tion of preserved foods. At present different nations 
have widely different laws to protect and regulate the 
importation and exportation of food products. The ex­
periments will serve also as a basis for rational advice 
on the part of  hygienists and physicians in regard to 
the foods that should be or should not be used by per­
sons in ordinary l:ealth, and they will be especially 
valuable in the treatment of invalids. The investiga­
tion will produce results which will tend to conserve 
the public health and guard the invalid and the weak 
persO'n from injurious substances. 

The illustrations show the various phases of the 
work. 

I n  Fig. 1 will be seen the arrangement of the two 
tables, with Dr. Wiiey at the head of the tabl!'! to t he 
right. Fig. 2 represents Dr. Bigelow examining the 
cooked food in the hygienic kitchen. Fig. 3 represents 
the method of conducting the chemical test with the an­
alyses of foods and excretions. Drs. Wiley and Bige­
low are inspecting the dishes in the drying oven to see 
i f  they are ready for weighing. Fig. 4 shows Drs. 
Wiley and Bigelow examining the capsules in which 
the preservative is  administered. The nitrogen bal­
ance is  the most important of the factors determined 
i n  controlling metabolism ; Fig. 5 shows the appar­
atus used for the final determination of the nitrogen in 
the foods and excreta. Dr. Bigelow and Mr. Trescott, 
the nitrogen expert of the Bureau of Chemistry, are 
conducting the determination. 

• I • • • 
CONDITION OF THE WORK ON THE SUBWAY. 

In agreement with a practice which we have followed 
each year since the opening of work on the Rapid 
Transit Subway, a representative of the SCIENTIFIC 

AMERICAN recently made his annual i nspection of the 
work from the Bronx to City Ha'll Park. The result 
was on the whole encouraging, and seems to bear out 
the statement o f  the contractor that he will have 
trains running as far north as 145th Street by the 
close of the present year. At the same time, it is evi­
dent that if this promise is  to be fulfilled, the finish­
ing up of those portions of the line that are at present 
in the most backward state will have to be rushed 
through with much greater expedition than has been 
shown during the past year in finishing up some other 
portions of the wO'rk, which twelve months ago were 
in a very advanced condition. Even if the Subway is 
completed and the steel laid ready for the trains, there 
is still the important question to be considered of the 
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erection of the power house and the insta'llation of suf­
ficient plant to operate this portiO'n of the line. For­
tunately, the strike on the power house, which threat­
ened to delay the whole SuUway, has been amicably 
settled, and construction is being pushed along at full 
speed. 

Although the prospect of  an early completion of the 
Subway tunnel and tracks is good, and the contractors 
and engineers are to' be congratulated on the fact that 
they are from six to nine months ahead of the contract, 
so far as the actual running of trains is concerned, it  
is  impossible to shut one's  eyes to the fact that s o  
f a r  as t h e  most important question of restoring the 
street surfaces along the route of the Subway to'·  their 
proper uses is  concerned, the contractors have been 
grossly negligent, and have shown an indifference to 
the rights o� the public which cannot be too strongly 
censured. 

The total length of the Subway, including the deep­
level tumiels and e!evated structure, is about 20 miles, 
of  which about 1 1  miles have involved the opening up 
of the streets ; about 30 miles is  deep tunn�l work 
that has been carried on without any considerable 
obstruction of the surface ; and about 5% miles con­
sists of elevated structure. Dealing first with that 
portion o f  the Subway that has been built by the 
cut-and-cover method, in which it  must have seemtld 
to the citizens of New York that there was a great deal 
of  cut and very little cover, i t  may be said that the 
greater part of it i s  to be found in Manhattan, between 
City Hall Park and 145th Street, and on the easterly 
branch of the road from 104th Street to the Harlem 
River. As this is  the section of the road for which 
there is the most pressing demand, and because the 
cut-and-cover system involves the most complete dis­
organization of city traffic, [he pub'lic is doubly desir­
ous of seeing it cleaned up, and the street surface re­
stored to its original condition. At the present writ­
ing, out of 10 .8  miles of  the Subway constructed by 
this method, 6 .35  miles have been completed, that is 
to say, the tunnel has been excavated, the steel frame­
work erected, the concrete roof and brick or terra 
cotta sidewalls built, the excavation filled in, and 
the street surface paved or asphalted as the case 
may be. 

There are 1% miles o f  the Subway on which the 
ste�l work has been erected and the concreting is now 
going on. The excavation over this portion of the line 
is ,  of course, still open and the streets encumbered, 
but the work is in '3uch an advanced stage that another 
month or six weeks should see it completed and the 
street surface restored.  

There are other portions of the Subway, aggregating 
altogether 1.35 miles in length, where the steel struc­
ture is  only pa.rtially completed ; but in this case the 
work of concreting is following close upon the he�ls 
of the steel work. Then there are various stretches 
o f  the work, making a total of 1.6 miles, on which 
the work of excavating is still in progress, and as the 
excavation is mainly in rock, it must necessarily pro­
ceed rather slowly. In this case also the work of put­
ting in steel and concreting is  following c'losely upon 
the excavation. 

Of the deep-level tunnels that are being excavated 
entirely through rock, there ,are three principal sec­
tions. The first of  these is the notorious dDuble tun­
nel, with two tracks i n ,  each, extending from 34th 
Street to' 42d Street ; notDriDus because of the unfDr­
tunate accidents due to the faulty quality of the rock, 
which resulted in the collapse of several houses on 
Park Avenue. This impDrtant stretch of tunnE11 worl{ 
is cDmpleted. The next section of deep tunnel is  that 
which runs under WashingtO'n Heights between 145th 
Street and the station at 160th Street ; and here the 
heading has been cut through and the men are now 
Dn bench work, that is  to say, they are blasting out 
the lower half of the tunnel, and some of the cDncret­
ing has been completed. Between 161st Street and 
1 8 1st Street the heading has been driven, the bench 
i s  being excavated, and sO' me cDncreting is completed. 
The most backward portiDn of the tunnel is  frDm 181st 
Street to' 196th Street, where the heading has not yet 
been driven thrDugh, and the work will  not be com­
pleted for twelve months or  more. 

The first portiDn O'f the line to be Dpened will  be 
that from City Hal'! Park to' the great underground 
stDrage yards at 1 45th Street, and Dn this part of 
the work there is  a stretch of elevated viaduct which 
carries the tracks across the Manhattan Valley. The 
viaduct consists of  a single-arched span over 1 25th 
St reet measuring 172 feet between the skewbacks and 
a trestle approach Dn either side of it.  This apprDach, 
of which we present SDme views, is  practically all com­
pleted, there being a gap of only abDut 400 feet to' be 
clDsed, and Df this 172 feet will be taken u p  by the 
arched bridge. The connection between the tunnel and 
the trestle at either end wi'll cDnsist of  an open cut 
and a masO'nry embankment. The embankment will 
be faced with stone and brick, and finished with a 
massive stone parapet Df pleasing design, the character 
of which can be seen from the accDmpanying illustra­
tion. On the rest of the elevated structure, namely, the 
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stretch from 1 96th Street to Kings bridge and that 
which extends from about Third Avenue in the Bronx 
to Bronx Park, but little work has been accompl ished, 
that which has been done consisting mainly of the 
fO'undations for the piers. 

The east side branch o f  the Subway diverges from 
the main line at 104th Street and Broadway. It in­
cludes a tunnel beneath the northwest corner of Cen­
tra'! Park, which is  practically completed, and can 
easily be made ready fDr the passage of trains by the 
end of the year. The Subway below Lenox Avenue is 
completed ; but the work below the Harlem River and 
the approaches theretO' is still in a backward condi­
tion, and there is  no possibility O'f its being ready as 
early as the main lille to' 1 45th Street. Most of the 
tunnel in the Bronx from the Harlem to Third Avenue 
is being excavated by the open process, and is in a 
very inCDmplete condition, the streets below which it 
runs being, for much of the distance, in a practically 
impassable condition. 

The question of the opening of th e main line at the 
end o f  the year is  a question of the cDmpletion of the 
work at certain pDints, where it has been delayed 
either by legal obstructions or the backwardness of 
contractors, but chiefiy by the former cause. The first 
break occurs between Worth and Canal Streets. where 
for some blocks only the easterly half of the tunnel 
has been completed and the westerly half still remains 
to be done. The next serious break is at Astor Place, 
w here the work has been held up for a year and a half 
by the obstruction offered by Wanamaker's store ;  and 
if there is any delay in the opening of the l ine, it 
looks as though it will  be chargeable to this obstruction 
mare than to any other. The building is now being 
torn down, and the 'Work of constructing a statiDn at 
this point is  being rushed as fast as men can be 
crDwded upon it. The stations at 1 4th Street, 18th 
Street, and 23d Street are nearing completion, but the 
station at 42d Street is sUll in a very backward con­
dition, quite a large sectiDn Df the rock excavation 
oPPDsite the Grand Central Station being still unCDm­
vleted. At 42d Street and BrDadway alsO' there is an 
enDrmous amount Df work to be done. ExcavatiDn is 
being carried down at this point for considerable dis­
tance below the Subway tracks which here pass through 
the site which will  be Dccupied by the new Times build· 
ing. I f  trains are to' be running at the end of the 
year around this curve, there will have to be some 
extraDrdinarily rapid work done bDth in excavation and 
steel wDrk. 

We;. present illustrations o f  two of the most import­
ant Subway stations on the whole line, namely, the 
loop station situated below City Hall Park and just in  
frDnt of City Hall ,  and what is known as the CDlumbus 
Ci rcle StatiDn at 60th Street. They are representative of 
two different types of cDnstructiDn, the City Ha:ll Park 
statiDn being formed of arched cDncrete construction, 
while the rODf of the Circle statiO'n is  carried on steel 
columns and girders with concrete rDDfing turned in 
between the girders. In  bDth cases it  wi'll be seen that 
the stations are well lighted by overhead sidewalli 
vault l i g'hts. assisted by a l iberal use Df incandescent 
electric l ights.  The finish of the walls will be in 
glazed til ing, the co'1ors being chiefly white, green, and 
Venetian red. The names of the statiDns will  be 
shown in large glazed tile letters set in the panels of 
the wall, and they will be clearly distinguishable by 
the passen gers. The �DDP tunnel will  cDntain a single 
t rack, and the station platfDrm, and the whole station 
indeed, is Dn a curve of sO'mewhat sharp radius. 
The Circle station being Dn the main line wi ll contain 
fDur tracks. One Df our views. of this station shows 
the platform and one of the stairways, and the other 
is  taken 10Dking up one Df the tracks where the line 
runs on a tangent. An interesting feature of the 
Circle statiDn is the fact that the structure cuts in 
underneath the Columbus statue, which is over 7 5  feet 
in height and weighs about 724 tons. Durmg excava­
tion a pair of heavy steel girders was placed beneath 
the corner of the heavy base of the statue and carried 
on two temporary timber bents. The steel wDrk waa 
then built in place and concreted up, the temporary 
gi rders and bents were removed, and the surface re­
stDred to' its original cDnditiDn. To prevent sliding 
in of the old foundation, a new foundatiO'n of rubble 
was carried down at the side Df the Subway excavation 
and left permanently in place when the Subway was 
comp, eted. 

.. I . '  • 
LDrd Rayleigh for some time past has been carrying 

out experiments relative to the surface tension of 
liquids. This tension is at the maximum in pure 
water, but by the application of the smallest drop of oil 
or grease, the tensiDn is  reduced considerably. This 
fact may be easily dem onstrated by drDpping a small 
piece of camphDr into pure water, and it  wiU rotate 
very rapidly. But apply a drDp of oil to the water, 
and the rotatory motion ceases immediately. AccDrding 
to  Lord Rayleigh, a film of oil on water may be so thin 
that its thickness is nO' more than �ne twenty-five-mil­
l iDnth of an inch-which is comput·�d to' be in all prob­
ability the size of a molecule of fue oil. 
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MOTORS FOR THE NEW YORK CITY SU:BWAY. 
The Interborough Rapi d  Transit Company, more 

popularly knO'wn as the New York Subway. will  oper­
ate two classes of train service. The first will con­
sist of five-car l ocal trains, composed of three motor 
cars and two trailers, making an average speed of  ap­
proximately 1 6  miles per hour.  The second wil'! be 
eight-car express trains, comprising five motor cars and 
three trailers,  making an average speed of 25  miles o r  
mare p e r  h o u r .  The s a m e  motors and gearing w i l l  be 
used for both classes of service. The motors, which 
are to be supplied by the Westinghouse Electric and 
Manufacturing Company, were designed especially for 
this purpose, and were made to fit t h e  particular condi­
tions and requi rements involved.  One of these require­
ments, and perhaps the most difficult, made necessary 
the designing of a motor of  large capacity to fit intO' a 
'l imited space. As a result, the present motors are 
probabl y  o f  smaller size for thei r output than any 
built heretofore. 

The nominal capacity o f  the motor is 300  amperes 
at 570 volts, or  200 horse-power, far one hour. With 
this current and voltage, a tractive effort  of 4 ,150  
pounds is developed at the periphery of a 33-inch 
wheel,  at a speed of 19 miles per hour. Although de­
signed for an average voltage of 570, the motor will 
operate satisfactorily with voltages up to 625. It  w i'il 
carry l oads up to 500 amperes without injurious spark­
ing. 

The motor has a fiel d frame of cast steel , divided 
into halves on the line of the centers of armature and 
axle, and completely surrounding the 
axle .  There are thus no separate axle 
bearing caps, and the number of pieces 
is consequently reduced to the least 
number possible far an easily accessib'!e 
motor.  The top half of the field can 
be readily l ifted off, and access gained 
to the interior for inspection and re­
pairs. 
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finger. The tension of these fingers is readily adjust­
able, and the brush holder arm is  arranged for radial 
adjustment to allow for wear of the commutator. Cop­
per clips are bolted to the carbon, and these clips are 
connected by flexible shunts,  of ample eapacity,  to the 
body of the brush holder,  thus relieving the springs 
from carrying the cu rrent. 

The completed moto·r will stand an insulation test 
between winding and motor frame of 4 ,500  volts al­
ternating momentarily,  or  a test of 3,000 volts for one 
minute. 

The armature bearings are contained in housings 
which are securely held between the halves of the field 
frame.  These and the axle bearings are lubricated by 
oil  fed to the journals by waste, i n  accordance with 
standard rai lway practice. The oil boxes are formed so 
that the waste will pack itself against the journals. 

The gears are solid, of cast steel, with cut teeth. The 
pinions are forged steel with cut teeth. The gear case 
is made of mal leable i ron planed to a tight joint, with 
a suitabl e opening at top having a hinged cover. It 
is  supported at the ends by horns cast on the motor 
frame and so shaped that they support the gear case 
withO'ut side strain, the weight being carried i n  its 
own place. The whole motor can be di smantled with 
great ease and dispatch without the use of any special 
tools.  Its total weigh t  including gear, gear case, etc . ,  
is about 6 ,600 pounds.  

.. . . . . 
'ril e C u rr e n t  S U I,),leln e n t .  

The current S (;l'PLE �IE:\T.  No.  1426,  opens with an 
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pose. The observatories of the world represent an in­
vestment of more than ten million dollars. Their ex­
penditures, moreover, are Id.rge. The money spent 
varies from a few thousands to $85 ,000 per year. 

The great O'bservatories have so far shown a singular 
incapacity for concentrated effort. I n  1891 fifty obser­
vatories agreed to watch the opposition of the planet 
E ros. But so far as is known, only two or three of 
t hem have made the reductions needful to give value 
to their observatiO'ns. Sometimes it  has happened that 
a great observatory has not been adequately equipped 
with a telescope ; sometimes a great telescope stood 
ready for use, but no astronomer was at hand to use i t ; 
sometimes the collected observations of a famous as­
tronomer have lain unpublished for years for want of 
a few ·hundred .doUars. 

Prof. Pickering has suggested the appointment of an 
advisory board o f  leading astronomers of the United 
St ates, who wou l d  meet at regular intervals for the 
pu rpose of  considering how resources may be expended 
i n  order to receive the maximum scientific return. De­
tails of organization are also outlined.  

• • • 
THE LATEST ATLANTIC LINER, " KAISER 

WILHELM II." 
If we consider her great size, unprecedented power, 

and the exceptional beauty of  the boat, both within 
and without, it m ust be adm itted that there was 
never a great transatlantic l iner sl ipped into the port 
of New York at the close of her maiden voyage so 
modestly, or  made fast at her dock so quietly as the 

new "Kaiser Wilhelm I I . "  Ships that 

The four pole-pieces are made of  lami­
nated steel punchings held between 
heavy end plates and secu red by riv­
ets. The field coils are made of cop­
per strap wound on edge. The insula­
tion between turns consists of asbestos 
and mICa, heid in place by sheIlac and 
bal,ed at a high temperature under 
heavy pressure, so that the coil and in­
sulation make a solid mass.  The com­
pleted coil  is  sealed in a curved metal 
case, from which it is  insulated by mold­
ed mica made like the V-rings of a com­
mutator. This construction gives a coil  
which is absolutely fireproof, moisture­
p ro-of, and practically i ndestructible .  

MOTORS FOR NEW YORK SUBWAY. UPPER HALF FIELDS REMOVED. 

a re notable are put afloat in these day� 
in such rapid succession, that it  takes 
a very big or a very fast boat to be en­
titled to special notice. Of the recent 
great l iners there have been the 
"Oceanic," 705 feet over all, the longest 
ship afloat since the "Great Eastern ; "  
the " Deutschland," with her average 
Sandy Hook-Pl ymO'uth speed of  23 .5  
k nots an hour ,  the fastest of the  great 
l iners ; the "Celtic" and "Cedric," each 
700 feet long and 7 5  feet beam, and over 
37,000 tons maximum displacement, di­
mensions which enti tle them to be called 
the wi dest and largest ships afloat. 
Then a couple of weeks ago we chron­
icled the launch of the "Minnesota," 
which, with her molded depth of 5 6  feet, 
is  the deepest ship in thp. world, her dis­
placement being sO'mewhat l ess than that 
of  the "Cedric" and "Celtic." 

The armature is 20 inches in diameter 
and weighs 1 ,93 0  pounds. I t  is of  the 
slotted d rum type,  and is  composed of 
sheet-steel punchings assembled on a 
cast-iron spider.  The commutator is 
also carried on the same spider, and 
the shaft may thus be removed and re­
placed, should this ever become neces­
sary, without diEturbing the armature 
winding o r  its  connection to the com­
mutato'r. The winding itself is of the 
two-circuit type, and is of  ventilated 
construction. There are 53  slots and' 
159 coils ,  i. e . , three coils per slot.  Each 
coil  consists of a Single turn of copper strap. The 
coils are held i n  the slots by wedges' of special un­
shrinkable material,  which will withstand a high 
d egree of  heat without injury. This is a valuable fea­
ture, and gives a constructiOll which is stronger and 
safer than the use of banas.  It  also greatly facilitates 
the removal and replacing of the armature coils. The 
armature insulation consists essential ly of mica, which 
extends between turns at all points.  The mica is  pro­
tected by a sufficient amount of fibrous material to  
insure against deterioration due to mechanical vibra­
tion. This fibrous material is  treated with a moisture 
and oil proof compound,  forming an insulation capable 
of withstanding very high temperature without injury.  
The commutator i s  composed of 159 rolIed and hard­
drawn copper bars,  held i n  place by two steel V-shape 
r ings, one of which serves as an oi l  guard to thorough­
ly protect the mica from oil  or grease .  A low vO'ltage 
between the commutator bars is secured, decreasing 
the liability of flashing from any ('ause. The bars are 
insulated from each other by sheets of mica of a hard· 
ness that insures its wearing at the same rate as cop­
per. The mica separating the bars from the rings is 
1-1 6 inch thick, and the mica ring also separates the 
bars from the commutator spider. The wearing sur­
face of the commutator is  1 6 '1� inches in d iameter and 
9% inches long. The bars are of a depth which al­
lows a reduction in diameter of 2 inches. 

The brush holders consist of two cast-brass arms,  
each carrying three carbon brushes fy�-inch by 3 Inches  
in section.  The brushes s l ide  over  finished su rfaces. 
and each is pressed on the commutator by a spring 
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in structive article on the great viaduct at Fort Dodge, 
Iowa. Several excellent i l lustrations accompany the 
article.  Our Consul-General at Berlin gives a very 
valuabl e account of lignite,  peat, and coal-dust fuel i n  
Germany. Another technological article on a somewhat 
all ied subject treats of the value of rational methods 
in  coke production. Emile Guarini continues his lucid 
exposition of  the development of the Marconi system 
of wi reless telegraphy. Prof. W. Smart discusses in­
d ustrial t rusts. A readable description of Japanese 
lacquer and of its preparation and application is  pre­
sented by Randolph I. Geare. Among the many things 
tau ght by the Correspondence Schools at Scranton IS  
the method of  instructing rail road men in the use of 
the ai r-brake. An article on the instruction given is  
published,  together with some helpful pictures.  Prof. 
A .  W .  BicJ(erton, whose letters on Star Explosions 
published in the SC I E " T1 F I (' A �I EIU<'AX are doubtless 
remembe red by our readers, outlines an original theory 
o f  cosmic evolution.  Prof. John H. Poynting, well  
k n own to physicists the world over,  tells of  some re­
cent studies i n  gravitation . 

. . . �----
A P J'f' I> o s e d  ,\ I H a n e e  01 A .. t ,· o n o m e rs. 

In a pamphlet entitled "The Endowment of  Astrono­
mical Research, "  Prof. Pickering, of the Harvard As­
tronomi cal Observatory, PfOI)OSeS a combination of  the 
world's  observatories on a t rust hasis.  He bel i-eves that 
by snch a combination it will  be possible to' nti l tze ex­
isting astronomical stations to the utmost capacity.  

Prof. Pickering shows that the astronomical indus­
try is by no means as unimportant as one might sup-

The " Kaiser Wilhelm 1 1 . , "  the latest 
of these big liners, 706.5 feet in length 
over all ,  is  remarlmble  as being the 
longest ship in the world, and also the 
ship having the greatest horse power, 
the contract requi rement being that she 
should ind icate 40,000 horse power, 
which is 7,000 more than the stipulated 
horse power of the " Deutschland." The 
complete dimen�ions of  the new boat 
are, length 706 feet,  6 i nches ; beam , 72 
feet ; mO'lded depth, 5 2  feet, {) inches ; 
load draft, 29 feet ; and displacement, 
about 26,000 tons. The double bottom, 
which extends the full length of the 
ship,  is divided into twenty-six compart-
ments, while the hul l  itself is divided 

into ni neteen watertight compartments. There are 
seven decks, known respectively as the orlop, lower, 
main, upper, lower promenade deck, upper promenade 
deck, and awning or boat deck. The vessel thus carries 
one more deck than is common i n  large passenger ships 
o f  her type, her predecessors having only one instead of 
two promenade decks ; and by the way, these two decks 
are truly magnificent in their clear, unobstructed sweep 
from the bridge to within a short distance of the 
taffrail .  To those passengers w h o  spend most of their 
time on deck, and much of it  i n  a steamer chair, 
the doubling of the promenade d eck accommodation 
will  be a positive boon . I n  her general appearance the 
new ship shows the characteristic features o f  the 
German boats that have come from the Stettin yard. 
She has the same pronounced sheer and perceptible 
l i ft of the sheer line toward the stern, and she car­
ries the usual four funI' Is, although there is  an in­
novation in the fact that she has three masts, placed 
somewhat the same as i n  the "Oceanic ."  As a result 
of the great height of  the upper works of the " Kaiser 
Wilhelm," she does not look to be as long as she 
actually is .  The best impression of her size is  gained 
when standing on the captain's bridge or on the sec­
ond bridge astern at a height of between 60 and 
7 0  feet above the water, and letting the eye range up 
and down the full 706 feet length o-f the vessel . 

The passenger accommodation includes 290 first-class 
cabins amI 107 second-class, and one of the "show" 
features of the sh ip is her two i mperial su ites, each 
of which incln des a d i n lllg-room . d rawing-room . bed­
room, and bathroom , all l103t daintily and tastefully 
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decorated .  There are also eight suites that include 
sitting-room, bedroom, and bathroom, and also eight 
state cabins with bathroom adjoining. The most spa­
cious room in the ship is the first-class saloon, a mag­
nificent room, 69 feet broad and 108 feet long, which 
provides sitting accommodations for 554 passengers. 
The second-dass saloon accommodates 190 passengers. 
Special features are a children's saloon, a typewriting 
room ,  and a safe deposit department. The four kitch­
ens, the largest of  which is 
about 5 5  feet by 30, can 
cater to about 800 first­
class passengers, 400 sec­
ond-class, and 1 ,100 third­
class. The crew alone 
amounts to a complement 
of 600 individuals, and of 
these the engine-room staff 
requi res 237.  

Scientific American 

inders, one 73 .6  first intermediate, one 103 .9  second in­
termed iate, and two low-pressure cylinders 106 .3  
inches in diameter, the common stroke being 72 .8  
inches. On each shaft of the "Kaiser Wilhelm II ."  
there are two 37 .5-inch high-pressure cylinders, two 
5 0-inch first intermediates, two 7.5-inch second inter­
mediates, and two 1 1 2 . 2  low-pressure cylinders, their 
common stroke being 70.8 inches. The steam pressure 
in both cases is the same, 213 pounds to the square 

THE LATEST ATLANTIC LINER, " KAISER WILHELM II. "  

MAY 2, 1903 . 

feet long and weighs 253 tons. the weight of the crank­
shaft alone being 108 tons 15 hundredweight. To con­
dense the huge volumes of steam that are delivered, 
hour by hour, to the condensers requires 46% miles 
of condenser tubes. The vessel has nineteen boilers, 
twelve of which are double ended and weigh when 
em pty, 114 tons apiece. The total heating surface of 
these boilers is over 2% acres. The coal bunkers have 
a maximum capacity of 5 ,239  long tons of coal, and 

the coal consumption is ex­
pected to be about 650 tons 
per day. On the run over 
the ship was not pushed, 
as the engines and plant 
were entirely new ; but 
nevertheless, she average d 
22 .1  knots an hour, and 
there was no trouble what­
ever with the engines ; the 
pumps, etc . ,  working to 
perfection and the bear­
ings remaining cool. 

• • •  

The chief interest o f  this 
remarkable boat centers in 
the engine rOG'll, which is 
arranged on a principle en­
tirely /lovel in transatlan­
tic travel, although it has 
been adopted in some war­
ships. The engine room is 
made u p  of four separate 
compartments, with a com­
plete engine in each. There 
are two propeller shafts, 
and two engines are ar-
ranged in tandem on each, 

Length, 7� feet. Beam, 72 feet. Depth, 52� feet. H01'1'!e power, 40,flOO. Speed (expected). 23� knot •. 

A section of the submar­
ine cable between Cienfue­
gOB and Santiago, in the 
Caribbean Sea, has recent­
ly been raised, with some 
very interesting results. 
The cable was manufactur­
ed in 1873,  and laid off 
Cienfuegos, Cuba, in 1881.  
Some few months ago a 

a stuffing-box arrangement being used on the crank-· 
shaft where it passes through the transverse water­
tight bulkhead separating each pair of engines. The 
engine in each compartment is  a complete quadruple­
expansion, four-cylinder unit, and its contract indi­
cated horse power, as  given out by the company, is  
10,000,  although it will undoubtedly prove to be nearer 
11 ,500 when the engines have sweetened out and found 
themselves. This is shown by a comparison between 
the engines of the "Kaiser Wilhelm" and those of 
the "Deutschland." The engine on each shaft of the 
"Deutschland" consists of two 3 6 . 6  high-pressure cyl-

MAIN SMOKING ROOM. 

Ybotol(r&plie made especially for tile 8cleULlUc American. 

inch. Now the engines of the "Deutschland" have 
always indicated much more than contract power, 
the greatest average for the whole trip being 37 ,500 
or  4 ,500 more than t.he contract. The contract calls 
for 40,000 horse power in the "Kaiser Wilhelm," and 
probably toward the close of the season she will be 
averagi ng over 45,000 horse power for the eastward 
passage and her average speed will probably be be­
tween 23 .75  and 24 knots an hour. 

The following particular!> of the motive power will 
be of  interest : There are two propellers, each 22 
feet  1 0  inches in diameter. The d riving shaft is 230  

question arose as to the durability of cables covered with 
India rubber, as in this case, and it  was decided to 
raise the Cienfuegos cable and subject it  to tests . The 
line was picked up in 1,350 fathoms of water in April 
last, and received at the works of Messrs. Hoopers, at 
Millwall, in June. The tests of the core showed that 
after twenty years' submersion it was still in perfect 
electrical condition. An examination of a foot speci­
men proved that the insulation was in good mechanical 
condition, and that the copper conductor had not 
suffered from the attacks of any sulphur in the 
rubber. 

VIEW IN LADIES' PARLOR, SHOWING COSTLY WALL TAPESTRIES 

iRE HANDSOME DOllE ABOVE 'IHE MlJS.lC ROOl4. SKYLIGHT AND GALLERIES OVER THE DINING SALOON. 
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RECENTLY pATENTED INVENTIONS. 

Agricu l t u ral I lDplelDents. 

GAS-BRACKET_-D. CAVANA<;lI, New York, and economical manner w i thout requiring manu- , guarding against exp losions in tanks contain-
N .  Y. I n  this arrangemen t of a gas-bracket the a l ly-wielded rakes for moving the pulp to the mg volati l e  hydroca rbons and l i ke substances. 
user i s  permitted to burn the gas with a fiame discharge-pipe of the vat,  i s  the claim of this As i s  we l l  known, such exp losions are due to C UL T I VATOR.-A. A .  THOGER SEN,  Brook- ranging from the maxim u m  to the minimum invention. The method consists i n  subjecting vapors i n  the tank, these vapors being continu­ings, S .  D. The disks of this c u l tivator may be power without turning the key ordina rily e m- the pulp in the vat of the beating-engine to the a l ly gi ven off from the oils. The invention in­so adjusted relative t o  the main frame o r  to p loyed for turning the gas on o r  off, the bracket I action of a forceful undercurrent to set the volves an improved means for disposing of these the rows of p l a n t s  that the soi l may be th rown being very simple and durable in construction pulp in motion and direct I t  to the di scharge- vapors. towa rd or away from the p lants, w hen needed. and easily manipulated to outain a fiame of pipe of the vat. BOOKKEEPIlXG.-J. C. MACNAMARA, New ;�'(�,:ti��O�\�:�v�:�\:��i��:d 

b
l:'�:r:'; I:e

t�m;e,���� the desired power.  C ImE S I<}'ClTTT I,m AND SLICE D I SCIIARG-. York,  N. Y. The design in this p rocess of keep-
the pas8agc of la rge p lants 01' lJu slles. II EATEH.-M. BAU M A N ,  Brook lyn, N .  Y. E lL - [ 1 .  H( ) s l·; . Sh reveport,  La. Thi s  ma- ing accounts by single or double entry, i s  to 

Elect rical Dcvices. 

This appara t u s  i s  of that order of heater par- chine i s  snpported on a rotatable table, which p rovide, fi rst, internal p roofs of the accuracy 
ticularly adapted for boi l ing water for l a undry i s  divided into sections. A knife mounted above of the records w i thout taking off trial balances ; 
lIHe ; and the a i m  is to p rovide a heater COIll- may be de-pressed to sever sections from the and, second, a means fut' obtaining results more E L E C T R I C A L  S �n;L'f I :-/G A PPA HATUS.- p r i sing a fi re-box and boiler so a r ranged that c hep se. By means of a gage-p late one may de- expeditious and certain than hy the double entry 

H. L. BAR x IlAu'r, Charleroi,  Penn. This me- the box w i l l  occnpy a comparatively s m a l l  space term ine accmately the size of slice necessary now used. A summarized donble-entry record chan ism i s  adapted for smel ting m i n e ra l s  by of the hoi l e r-hottom , thus increasing the area for a desi red weight of cheese. 'l'he severed serves a s  a check on accounts kept i n  detail by t il(' use of the electric arc , the minerals being of water directly acted upon by the heat. slice may be slid into a receptacle by t i l ting the single entry and p I'ovides means for ohtaining suitably fi uxed and p repared in the form of 1" I" I'�1l-WATER r U;A'L' E I{ FO R B O I LE HH.- section of table on which It is resting. a balance-sheet and p rofit and loss statement in paste, which i s  then fmmed into bars, so that . G .  TAY LOIt, Farm ington, Wasil. This heater a very quick and accurate way. when electrica l l y  cha rged and brought in con-
tact an arc i s  fo rmed and the mineral i s  there- for boilers i s  so constructed that i t  i s  utilized Railway IlDprOVeinent8. GAME APPAnATUS.-II. J .  FRYSINGEU, 
by smel ted. a s  the sides and grate of a furnace except S \\Tl'C I I-O PEHA'I'ING M I�C II A N I S :\L-.J . M .  Ba l t i m o re, Md. 'l'h i s  improvement hel ongs espe-

vO L'I'A l'I I'�'['I'� I' 1, (.) 1' '[' 1 [ 1" 1" 1 , 1'�C'I'I' O L" S I S where a rocke�'-grate is req u i red, when the de- WI LB ]; R, C olorado Sp rings, Col .  The inven tion d t l ly to that class of game apparatus · i l lus­
v " - . , , - , • • , .L  vice i s  used a s  the sides of the furnace only,  t rated in a former patent of IIlr. Frysinger's,  (H' WA'I'JoJR. - I '. (�AUCTI and R. I'O �[PILI,  11 and the sides are connected at a point benea t h  in this  c a s e  i s  an improvement in switch-operat- designed for p laying what i s  termed "royal pin-"ia Vesta, Tivo l i ,  I ta l y .  The inventors in this the rocker-grate. The re i s  a double series of ing mechanism and especially in the class of hall ,"  and the present invention relates to the case make a new and radical  i�provement in tubing,  the inside pipe feeding water t o  the such mechan ism described in Mr.  Wilbur's for- means for secming the canvas o r  netting to the their voltameters of a form er patent,  for elec- hoi ler, and the outside pipe giving free circll la- mer app l ication for paten t ,  in 1!l02. The p res- end posts which support either of these mate-t I . f t d ' t  . t I '  fl . . ent invention relates particularly to the means ro � �'S 0 wa e r : an I CO�SlS �, C Ile y ,  III a I t i'm of water from and to the boi ler,  whe reby rials.  modified form of the meta l l t c  dlaph ragm u sed the heater i s  exposed t o  great heat, thus heat- for supporting and operating the mechani s m  D U A F 'I'  D E V I C K-T. V. ELLIOTT, Col umhia, in connection therewith. T he p resent inven- ing the feed-water to a high degree by what constituting the switching devices. Penn . IIlr. E l l i o t t ' s  inven tion i s  an improved tion e l i m inates cedain inconveniences hy an w o u l d  otherwise be waste hea t .  B R I IlLF. R OD S FOU RAILROAD- R A I L S .- d r a f t  d e v i c e  for furnace-stacks. By use of i mp roved construction of diaphra m  which w i l l  .T. R. J O H N S O N .  I'l l l'aso, Texas. T h e  p resent t h e  construction a strong upward draft i s  p e r m i t  the use of larger elect rodes without in- in ven tion provides a device for temporarily cau sed i n  the stack of the furnace which is creasing the internal resistance. Mecltanical Devices. bridling o r  hraclng the rails laid down by a regulated by p roper adjustment of a pin-val ve, 

ELECTR I C  CONTHO L L E H .-C. '1'. J. OPPEU- llALL-BIDAH I N G.-E. J.  FAitH,  Bo� ton, l\lass. t rack-laying machine, until they can be prop- and whe re desired a valve may be p rovided to MANN ,  :l ,,"ynyatt Street, London, England. The object i n  view in this · invention i s  to pro- erly secur ed by the spikers. 'fhe bridle-rod will  throttle or control the di "charge of steam 
This invention relates to a control ler-switch for vide an improved ball-bearing whi ch i s  si mp l e  a l so he found u seful for p reventing lateral through the steam p ipe leading from the dome 
electrica l l y-driven vehicles,  and has for i t s  ob- and durable in construction and a r ranged to displacement of rails on curves or swi tches. of the hoiler to the stack. 
j oct to enahle. by means of one contro l le r  hav- p revent the ba l l s  from rubbing one age inst the The construction permits rapi d  attachment or BAL L-CATC H E H.--S. A. COllE N,  New York, ing comparatively few contact-pieces, fou r  dif- other, t o  reduce the friction to a minimum, and removal of the device, so that i t  i s  particularly N .  Y. The a i m  in this invention i s  to furnish ferent speeds in the forward d i rection of run- to a l low of convenient and quick adju stment of adapted for laying a temporary side-track a ball-catcher more especially designed to en­ning, to be obtained withou t the use of a separ- the parts to compensate for wear.  around a w reck, etc.  The bridle-rod consists ahle the user to convenien t l y  and quickly pick ate reversing-switch. SA'V-FI L E U.-D. L. KELcH ;« .m, Brooklyn, of a stationary rod and two gage-hal'S mounted up a p ing-pong ball  from the floor, from under New York. This invention relates to i m p rove- to slide thereon. 'rhe base fl anges of the two the furniture, and other places under which 

Engi necriug I rnprovelDe nts. ments in m a chines for fi l ing saws, the p u rpose rai l s  to he bridled are securely held between the ba l l  may have st rayed during the p laying 
D E V I C I'; I,'OR R ��':\I O V I N(j DlI'('UI'l'IES i being to p rovide. a �achine of t h i s  char�c ter the ends of the stationary rod and the mov- of the gam e. The device i s  easi l y  handled, Iln d  

FRO:\1 BO I LE R  1" E [.;n-WATE R.-G. '1'. CONK- i an d  h y  means of whIch a s a w  m a y  he qU l C� ly a b l e  gage b a r s  w h i c h  are h e l d  in position by arranged to a l low p icking u p  the hal l  Wi thOll l 
L I N G  and C. C. MITCHELL, Plainfield,  N. J. The 
p u rpose of this invention i s  to construct a fi l ter 
which comprises a suitable hollow body having 
a removable cap and iniets and outlets in the 
body-section, toge ther with straining cloths car­
ried by supports of pe rforated metal , which 
supports and cloths are fitted in grooves i n  the 
body of the cap and are readily removable. The 
inlet i s  fonn ed t o  deliver the incoming material 
to fi l tl' l'ing members, the outlet p laced to take 
the fi l tered l i q u i d  from the body. 'l'he inven­
tion pro vides a packing, to he tlsE'd when a 
gl'ca t body of fi l tering materI a l  is required. 

and uniformly filed. 'rhe file i s  connected wlth spring catches. 
the carrier o r  rotary part by means of screws. 

C O l\ V E H T I Il L I'; E X G I N E  FOlt D Elm [ C K S  

Therefore w h e n  a fi l e  becomes worn o u t  i t  i s  
readily replaced h y  a new one. 

POWFm-TRA N S �I I 'I'T ING l\l IDCIl AN I S M.­
F. SEDI V Y ,  G lobe, A r izona rl�el'. The mpchani s m  
in this c a s e  is in the n a t u r e  of an imp roved con­
struction of duplex screw gear or shaft and a 
traveler co·ope ratively conneeted therewi t h  for 
con verting a continuoll s  rotary mot ion into a 
reciprocal mo tion : and the invent ion p rovides a 
mechanism simple,  econom ical,  and stable i n  
constrnct ion, in w h i c h  thE' operation of con­
verting the motion i s  automatic and posi tive. 

A X i l C A B L E WA Y S .-A. LA'I BE UT, Xewark, N .  i A PPA UA'I'US FOR WAT [" R I NG COKE­
.r .  I n  practice the endless t raversing rope or O V E X S.-J). B. S'r.\ CI·"r, Scottdale , Penn . Com­
a eahh'way i s  given a few t u rn s  a round its p r i sed in t h i s  invention is a novel sprinkl ing 
d r u lI l ,  and the drum i s  the refore concave. In apparatus introduced through the o ven-door in­
dpni ck-('ngines, the drums are cylindrica l ,  the ' to the oven , so as to l ie  over the bed of coke, 
ropes heing wound u p  or al lowed t o  unwind" and so const ructed that i t  w i l l  automati c a l l y  
a s  desired. Aga In, the Lambe r t  cahl eway s y s - turn o v e r  t h e  c o k e  thorough ly for sp rinkl ing. 
tem enahles a drum of large diameter to be used The sp rinkler may he man u a l l y  tume'.!: The 
for the hau l- rope to obta in high spced for the a r rangement of the sprinkl ing pipe i s  such tha.t 
ea l' l' iagp, w h i l e  a drum in a corresponding posi- the water i s  confined to the bed of coke and 
tion in a de rrick mnst h(� of sm{l l l  dialneter to does not spray the oven w a l l s ,  since the sud­
o h t a i n  lJOW P l' .  The i n ven tion provides means den cool ing would tend to dest roy them. 
f i l l' readily com·e l· tin!': a cahleway-engine into a .  C A n D-CONT H O L L I :-I (j  ATTA CIDI E X T  FOR derri ck-eng ine and vice versa. l 'l'YPE-\y IU T I :,\ G ;\IA(, I I l X ]'; S . - it. K. SLA !: U Il-

S LI I l E VA L V E  G E A [t F O It STE.� :\I EN- I 'I',"n, . Brook lyn.  N. Y .  ? his attachment "cl udes 
(; I X E S .-- S. S. Y OI · ;« U I I I · S B.\NIl, Uranv l l l e  Ter- , a n  IIlte rchangeahle l Ille-spacer that sets the 
nH'p , D a r l ington. England. ·Two patents have : machine to p rint Upon lines any d"esi l'pd dis­
heen gran ted to :\[r. Younghusband for s l ide- ' tance apart.  The a t tachment i s  adapted for 
"a l ve gea rs for steam engincs. l I i s  invention s ' rapidly feeding postal-cards , index and other 

Vebicle8 and Tlteir Acce88ories. 

PROPE L L ER- W H E E L  FOR VP,II I CL E S .-
C. II. O. IIA�l A N N ,  Bergedorf, Germany. This i s  
a tract ion-wheel adapted to engage the ground 
for p rope l l ing vehleles and like se rvice. I t  is 
mainly intended for use on bicycles, and auto­
mohi les,  for p rope l l ing them over ice, a l though 
it should he understood that Mr. H amann ' s  in-
vention is not l imited to this use,  but is a l so 
appl icable for the p u rpose of p rope l l Ing other 
vehicles and for analogous p u rposes. 

W H E EL.-W. H. LASS WELL, San Ange l o , Tex­
as. I n  this wheel the frame i s  rigid, i t  heing 
composed in part of hollow radial spokes, whleh 
a re p('l'manen t l y  connected w i t h  the centra l an­
ntllar portion i n  w h i ch the h u b  p rop er i s  adapt­
ed to move radially. The huh i s  connected with 
the felly by spiral or coil  springs and devices 
in the form of t u rn-buckles, these parts being 
a r ranged in the hollow spokes and ann u l u s, and 
thus p rotected. 

TRAC E-rm'L'AC I I E R .  - .1 .  D. BLAK.mAN, 
Smith's (� rove, Ky. This detacher i s  adapted 
for use on singletrees, and i s  an imp rovement 
in that class of t race-detacher" represented by 
a former patent to .J. D. Blakeman in 181)0 : 
and the p resent inven tion consists in certain 
novel constructions and combination of parts 
which provide means to free a horse in a mo­
ment, and in case he should run away, damage 
to t h e  vehicle and inju ry to occupan t s  w i l l  be 

l'p late "Lo slide-valve reversing- and expan sion cards, envelopes, e t c . ,  in posi tion on the p l a ten, avoided. 
gea r  of the kind wherein motion i s  transmitted where they may be printed upon and carried 
from the expan sion and rpv.'rsing link to the over the p laten and deposited in a recep tacle. 

Mi8cellaneou 8. slide-valve th rough an intcrmediate lever, The a t tachment w i l l  not require the maehiue 
FPRNACE-GHAT I';.-C. P. ROB,"HTS and G. whleh i s  pivoted to the die-block of the linl, to be raised after cards have been p l aced in a 1'. H( )ItJ-: It'I'H , Toledo, Oh i o. In accomp l i shing and connected hy its shorter arm or arms to supp ly-receptacle and fed to guide devices, 

the v a l l-e ro d,  while its other and l onger a rm i s  since hy action of the machine, the cards may ' these imp rovemen t s  relating to steam-boi ler 
p i voted to an a r m  or . u m s  on the weigh-shaft, he printed and conducted to and deposited f urnaces, the inventors are enahled t o  p rovide a 
t IlP expan sion and rpversing l ink v ihrating as a w h e rever desired. grate of hollow bars th rough which atmospheric 
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versa l  of the engine heing e ffected hy moving imp rovements in carriage mechanism for type- TOY G l;:-/.-MALINDA C.  ANTHONY, Oakland, 
the die-hlock a l ong the slot of the link. This w ri ting mach ines. I t  comp rises adjustable Cal.  By means of certain i m p rovemen t s  in toy­
ty pe of va l ve-gears gives a fixed a inount of lead nwa n s  for prpventing upwa rd movements of the guns, this inventor p rovide£ a gun so ar ranged 
w i t h  a l l  degrees of linking up, a quick port- ('a niage d u ring opprat ion ; novel means for as to first d i scharge a ta rget and then to dis­
o[Jpning for the admi ssion of stea m ,  a qu ick ca uHing the step-hy-step in ovemen t s  of t h e  ('ha rge a projec t i l e ,  thus not only p roviding 
oppn ing- at the commencement of the exhaust, cUITiag-E' : 1l0VE' 1 meanR for ca nsing vertical a m u sement but o ffering a simple and harmless 
and a m udl larger stcamport opening and more movemen t s  of the roll-ca r rying fra me : and means for acquiring ski l l  in marksmanship. 
su dden c u t-off than usual for all  degrees of means for stopping- t h e  c a r r i a ?;!' and lo�king the S T E R I�O'l'Y PK-A. L. A NI>!.:nsoN, G rundy 
l i nking up, thus enahl ing the engine t o  be a l- several fingp r  levers a t  the end of the line. Center, I owa. 'l'his imp rovement relates to de-
ways readily started. 'rYPE-W R I T E R-BA R �I OYE:\[F.X T. _ .1. viees for locking stereotype p l a te s  and the base 

Heating and L igltting Apparat us. 

I I EATI·; n.-O. JAII F, L K A ,  New York, · N . Y. 
The ohject i n  view i n  this imp rovement i s  to 
IH'ovide a J1Pater so a r l'angf'<1 as to g'ive out a 
high and practica l l y  constant degree of IIPat 
w i t h  a sma l l  amount of fuel consumed, and fur­
thPl', to p rovide means whereby ohnoxious gases 
rising from a fresh supply of coal are prevent­
('d from entering the room in which the heater 
i s  placed. 

GAS-BURNER AND REGULATOR FO R 
SAM K--A. A. PRATT, lXew York, N. Y. The 
p rpsent invention of �Ir. Pratt relates t o  in­
candescent gas-bu rners a s  described in a former 
patent of his.  'l'he object i s  to p rovide a new 
and i mproved gas-hu rner and regu lator a rranged 
to a l low minute reg-u l a t i on of the amount of 
gas passing into the mi xing-chamber o f  the 
hurner to insure a p roper mixture and burning 
of the gas and a i r  for p roducing a very bright 
l ight without waste of gas and i r respective of 
the p revailing pressure of the gas-supply. 

ALEXANDEU, New Yorh. 'I'his invcnt ion relates 
particu l ar[y to i mprovements in the construc­
tion of the type-canying- hal'S and the mechan­
i s m  for operating the hal'S, the ohj ect being 
t o  s i m p l ify the con struction of the parts. and to 
so a rrangp them that they may he rea d i l y  ad­
j u sted. a ssembled. or separated when required. 
This application i s  a division of an application 
for a p a tent formerly fi l pd by M r .  A lexander. 

M E C H A N I C A L  PO\y E R.-S. ITAH H .  Macon , 

together in such manner as to lock the p late to 
the base securely when the foot-slug is p laced 
in position, thus di spensing with hrass strips 
a t the top of the column or at the sides of the 
column and avoiding accidents by npglect In 
placing these strips in place t o  prevent the 
pIa te from slippIng and damaging the press o r  
o t h e r  machinery. 

FASTEN I NG FO R BASKETS, ETC.-A. A. 
BE�EDJC'T, Riverton r.rownship, l\l ich.  SE'vpral 
objectlonahle features in fastenings, particular­
ly for fruit-ba skets, are overcome in t h i s  in vpn­
tlon in which the cleat of the cover of the 
basket i s  formed with a slot, and the nai l after 

!\'eh. 'fhe object of the inventor's c l a i m  is the 
provi sion of a simple device employing a series 
of rol l ing weigh t s  for a c tuating p u mping de­
vices, a i r  compressors. or similar mach inery. A 
very small  engine or l ike power w i l l  operate the hping driven through the parts i s  t hen return­
device. The heavy weights sprve hy gravity as IlPn t ,  and I t s  point I s  extended upward and 
a means for increasing the power, a s  upon once passed into this slot which locks. the point se­
starting Its momentum w i l l  aid in carrying .the curely and p revents i t  from prOjecting out to 
rollers around the track.  I tear the clothing or cut the skin of h andl ers of 

METHOD O F  E M PT Y I N G  BEAT I N G-EN- haskets. 
G I N ER-E, A. JON,"S, Pittsfield,  Mass. A new l O l L-TA N K  ATTA C H M E NT.-C. l\1()"","R and 
and improved method of emptying from beating- M. SALI SBURY, Pensacola, Florida. In this a t­
engines the finished pulp in a thorough, quick tachment the inventors furnish means for 

stooping down. 
"'ATER-COOLEu'-Z. F .  BOWMAN, Wash-

ington, D. C. The inventor c l a i m s  a n  imp rove­
ment in coolers particularly designed for use in 
connection with railway cars" the object being 
t o  p roduce a cooler so arranged a s  to nse cir­
cu lated a i r  in lieu of ice as the cooling medium, 
thus reducing t h e  cost of labor in p roviding cool 
water in pa ssenge r . coaclles or the like. 

STA I R  STRFC'lT HK-N. BOIS,  New .York, 
N. Y. I n  this  impro vement in the construction 
of stairways, the ohject i s  to provide a stair-
way having a p l u l'ality of steps and l'isers 
formed of a continuous strip of sheet metal a t­
tached to sheet-meta l string-piece s, thus no� 
on ly making a fi reproof stair,  but materia l l y  
reducing the l a b o r  and c o s t  of s t a i r  hullding 
and p l acing. 

K I LN.-II. STIm�[AXX, \yhitecliffs, Ark. This 
invention relatE'S to cement- k i lns,  lime-kilns,  
and the l ike, such a s  shown in a patent gran ted 
in lUOI to :\1 1'. S tehm'lnn. '1'he intention of 
the p resent invention i s  to p rovide a new and 
improved k i l n  a rr anged for continuous opera­
tion to p roduce l'ot·t land cement, l i me, and the 
l ike of very high quality and a t  a l ow cost. 

BAXJ O.-W. B. FA It>nm , New York, N .  Y .  
This musical  invention relates t o  banjos and 
like instruments in which strings extend over 
a stretched memhrane. The object in view IS 
to p l'ovide a new and improved banj o or simi lul' 
musieal instrument arranged to produce an ex­
ceedingly fine melodious tone when the instl'U­
ment i s  p l ayed. 

HEX'S !\, E ST.-W. J.  D I LLARD, Santa Rosa, 
Cal. When eggs have heen laid, this improve· 
ment will cause them to pass downward into 
one of a series of pockets in the recep tacle be­
low, t h u s  obviating the dan!,:er of being dam­
aged through remaining in the nest. When the 
egg passes through the passage between the 
nest and recep tacle, i t  operates certain me­
chan i s m  to revolve the recep tacle, thus present­
ing an empty pocket beneath the chute. The 
recep tacle i s  p reven ted from revolving until the 
egg is safely p laced in i t s  pocke t. The nest 
i s  made so that all chaff, dust, straw or d i r t  
w i l l  pass th rough. 

B I FCRCAT ED GAH�IENT. - K ARPI X .  
Springfield, !lIass. The object in view i n  this  
imp rovement i s  the p rovision of means by which 
chafing at the c rotch i s  p revented, t h u s  increas­
ing the comfort of the wearer o f  men's under­
garments, chieliy in warm weather. The I m­
provement tends t o  spparate the organs from 
contact with the thighs, and I t  not only insur.·s 
comfort, bu t reduces persp i ration, and thereby 
conduces to cleanl iness. 

F I R F.-LADDF1R.-J. C. S C IlALLEH, I I a stings' 
upon- H u dson. N. Y. One obj ect of the 
inventor i s  the provisi on of a meta l l i c  non-de­
"tructihle ladder a r ra n ged to p rovide for the 
c irculat ion of water t h rough it, so as to sti ffen 
the device hy the water- p ressur e and to keep 
i t  cool. Another is to equip the ladder with 
means for di stribu ting wa tel' toward a door, 
window, or other p l acE', so as t o  quench t h e  
flames a n d  enable t h e  fi reman to carry on the 
work of rescue; 

S O LIlE H I :'\G I RO:-/-C. H .  G eTNER, Croton 
Falls, N.  Y. The )Jmpose of the invention i s  to 
so construct the i ron that i t s  body , which i s  In 
the form of an electric coi l ,  w i l l  have an a l u m i ­
n i u m  c o r e .  to makp thp hody l i gh t ,  a n d  to p ro­
vide means whe rehy t h e  seal ing t i p  i s detach­
ahly connected to the corp of t h e  coi l .  This 
enables a short piece of copp er to be u sed ana 
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the .olderlng tips cheaply l·ep laced. The core Businus and Ptrsonal Wants. for the coil  is so constructed that acid from the I 

��:;�g 
sealing tip cannot reach it to scale off the metal 

READ 'J' HIS COL UMN CAREFULLY.-You i and short-circuit the wire wound adjacent to 
wiii  lind inquiries for certain classes of articles 

the core. A mica insulation is  furnished he - numbered i n  consec utive order. If you manu­
tween the layers of the coil.  facture tilese g'oods write us at once lind we will 

send you the name and address of the party desir- - and Querles. WATER C O O L E R  O R  H EA T E R .-J. H .  ing the mformation. I n  every ease i t  h I  neees­
HOSE, Shreveport, La. The inventor claims in I sal'y to give 1I1e n U lll ber of the I nquiry. 

this device an improvement in apparatus for , ill U N N  &: CO. 
Names a!:���re�� n��s����:�I�����iS'ietter8 or cooling and heating water and the like, and no attention will be paid thereto. This is for 

the invention relates particularly to coolers Marin e Iron W orks. Ch icago. Catato�ue free. our information and not for publication" 
and heaters in which the heating o r  cooling J n q u h"y :r\o. 4 0 S 4 . - }l'or dealers In gun metal. References to form('r a rt icles or answers should give 
medium is p laced within an air-tight can and 1 A UTo S.-Duryea Power Co., Readmg, Pa. I date of paper amI page or Dumber of question. 

the can immersed in the liquid to be heated or I li q u i ry No. 408_) " -�'or makers of llose and mouth Inquiries not answt'red In l'easollatlle time should be 
cooled. protectors to keep out dust. repeated ; correspondents will  heal' in mmd that 

S H U'l'TER-WOR KER.-J. H. ItOSN, Shreve-
port, La. Mr. Rose In this ease makes an im­
provement in that class of shutter-workers 
which are adapted to be operated from the In­
side of a building. The apparatus is very eas­
ily operated for opening o r  c losing the shutter 
and it  consists of few parts, which are not liable 
to get out of order. I t  may be easily applied 
t o  window-fra mes and shutters by boring 
through the window-si l l  and then applying the 
several parts. 

li'or m i ning engines . . J. 8. Mundy, Newark, N. J .  
I n Q llj}"y "S o .  40�6.-For a reversi ble marine clutch 

for explosive engines. 
Morgan Emery w h eels. Box 517, Stroud s b u rg, Pa. 

I n q u i l"Y No. 4 0S,. . -For makers o f  steam turbines 
of 11 to 20 or 30 h .  p. 

• •  C. S." Metal Polish.  Indianapo lis. Sam ples free. 
I n q u I r y  No. 40SS.-For makers of m etal gril le 

for fl y  screells. 
Coin-operated machines. W illard, 284 Clarkson St . . 

Brookl yn. 

some UUS\\ ers rpqu t re Hot a little l'{'sparch, and, 
though we endeavor to reply to all either by 
letter or In this departro.ent, each must take 
his turn. 

Buyers wish ing to pu rchase any a rticlp not advt:(­
tisC'(1 i ll OUl' columns will be furni shed w i th 
arl<l rl'S8PS of bous(ls manufactul· jug or ca rry illg' 
thp Sollie. 

Special Written Information on ma tt�rs of personal 
ra ther than general intPl'est eaullot lll' expected 
without !·emuneratlo11. 

Scientiftc American Supplements rpfprr�d to may be 
hud at the office. Price 1 0  cents each. 

I n q u i l'Y No. 4 089 . -For makers o f  k i lns for burn- Books l'pfe rred to promptly supplied on receipt of 
PACKI NG-BOX.-J. H .  ROSE, Shreveport, Ing hme froIll hmeSLone. price. 

La. The p urpose of this invention is  to com- Hlowers and exbaust er3. Exeter Maclline Works. Minerals sent: for p.x u m 1 11ation should be dIstinctly 

p lete an imp rovement in the covers and cover- Exeter. N. H .  ma rkpu o r l a heled . 
fastenings of. packing or shipping boxes. The I n q u i r y  !'i o. 4 0 9 0 . -For makers of traction en-
covers are p referably constructed of sheet gine" or road locom otives. ( 8 964 ) F. R. asks : I have a smal l 
metal for the sake of economy in manufacture Hand l e & Spoke }!chy. Ober Mfg. Co., 10 Bell St., battery motor which runs perfectly on one 
and of space in the box and a l so redu ction of Chug-rin Fal ls, O. 01'  a Dnmber of dry cells,  or a sulphuric acid 
weight, and the invention relates in particu- ch'::�;'l�r m�� ;n���J';;t���s. 

manufacturers of ma- battery ,  and I put four gravity cells on, so It 
lar to the construction of the cover propel', w ould be on cl osed circuit,  and I t  would not 
whereby the fastening is  formed. Mecbani c.s' 1.'0018 and m aterials. Net price catalogue. m o ve it .  'Vbat is the trouble '! A .  \Ye do ·  not Geo. S. Comstock, Mechanicsbu rg, Pa. 

BOTTLE CLOSURE.-C. W. SCOTT and H. 
I n q u i r y  No. 41192 .-For blue prints of one horse know why your motor would not nm w i th four 

HUGHE S, Sa ratoga, Wy o . ,  and C.  E .  SH IPLEY , power station ary engines. , gravity cells  when one dry cell  w i l l  run it. The 
Denver, Col. The closure consists of a plug Sawmil l machinery lind outfits manufactured by the fau l t  wou ld naturally be sought In the gravity 
having an interior chamber with outlet a t  the Lane !\!fl<. Co., Box 18, Montpelier, Vt. lJattery. 2.  Can you give me a formula for 
bottom. A bal l-valve operates in the chamber I n q u i ry N o . 4 I 1 !1 3 . - li'or a large I<Rsoline stove for making a good battery that would drive this 
and normally closes this outlet ; but when the h eating a one horse power boil er. motor for three or four hours o r  on c losed clr­
bottle is tipped the valve opens, permitting the ],et me sell y o u r  patent. I b ave b u y ers waitinl< . . cuit,  other than bluestone '! A. 1" 01' a good 
contents of the bottle to flow into the cham- Charles A. Scott, G ranite Blli l dinl<, Hoch ester, N .  Y. I hattery to drive a motor see S UPPLE 'IEXT,  Ko. 
ber,  whence they pass out of the bottle through I n q u iry N o .  4 1 1 9 4 . - �·or m il kers of collapsible ' 7 9 2 ,  in w h ' c h  plans and draw ings are given for 
a discharge pa ssage in the p l ug. metal tubes for h o l d i U l(  polish. etc. such a battery. 3. How l ong w i l l  a Mesco 

S U SPEC\' DERS .--l\I. G LUCKAUF, �ew York, Gea; Cutting of every de�CriPtion accurat�I Y  d�n�. dl'y hattery last cl osed " A.  A dry cell  does 
N.  Y. I n  these shoulder straps the web is  in I The Ga�Vm }�ach U \ e C" . .  14: � anck . cor. Spr\llg Sts. , N. L not la st long on closed circuit.  
one p iece. A specially constructed back-piece I

' 
wJ:'k�U ll' V  No. 4 0 9 � . -F or a rotary ta ll rU II by cloc k  ( 8965 ) H. P. D. asks : Could you, or 

h o l d s  the w e b  so t h a t  a strap w i l l  be in posi- PATENT FOIt SALE.-The sm oothest cork extractor any of yoIII' reauers, p lease explain the fol­
tion over each shoulder. When the strap or I ever i llve .. ted. No scpew. H. M. Prather , Clarendon. lowing resu lts, obtained with an electric light 
web passes over the plate the suspenders 1" i I l , Tex. with a hroken filament, and an Induction coil 
be flat and comfortable. \\leans are p rovided i I n q n i ,'y N o .  4 0 9 6. -�-0\' parties engaged in diffi- giving one-fourth-inch sparks 'l When the cur­
which serve the dual pu rpose of a buckle for cult clJ il ied castiuK work. rent was too weak to p roduce any light In 
the web when used as a belt, and for connect- A m erican Institute of inventors Co.,  I nc'd.,  Buffalo, the gl obe, the approach of a strong horseshoe 
Ing the front suspende t'-ends with the webs. N. Y., U. S. A. Pa tent.s so l d ,  pl aced on royal t y a nd magnet caused a l ight in the tube, varying III 
These means are concealed In the button loop s companies fornled. intensity with the position and strength of the 
through which the ends pass and have play. 

m���I:���t.ii�'st��Z . - For makers o f  m achinery for magnet Ic field. When only one terminal was 
'l.'he suspenders may be read ily converted into connected to the coli ,  a faint l ight was p ro-
a belt. WANTED AT ONCE.-Circulars and pam p b l et s of gold duced. On touching the globe with my hand, m ining and reOning mach in ery . L. H. Daloz, 38 Pleas-S I LK-HOLDER.-S. V. LUALLE X , Alva, alit Street, Dorchester, Ma.s. the light greatly increased, and the p l ace 
Oklahoma Ter. The p u rpose in the p resent im-

I n quiry N o. 4 098.-l<'or m a kers o f  self- cleanin" 
touched was surrounded by a bright spot, a 

p rovement is to p rovide means especially adapt- curry com bs. dark band, and then a brighter band. A sl ight 
ed t o be attached to tooth-brushes and by Man ufacturers o f patent articles, elies . stamping spark could be obtained from my finger to the 
which silk or the like may be held taut, so as tools. l igh t  m ach inery. Quadri"" Manu facturing Com. glass If  the other hand touched the other tel­
to be useful in cleaning the teeth. The inven- pany. 18 South Canal Street, C lJ i cago. minal of the coil .  A. The experiments you 
tion comprises means for carrying the silk in I n q u iry �o. 4 099.- For advertising' n o v e l t i e s  describe are due to the fact that an e lectric 
or on the handle of tbe brush or other support- suitabl e  to ad v ertise m edici n es. l ight bulb is  a vacuum tube, either a Geissler 
ing part and a bow for holding a part of the Crude 011 burners for healing and cook in". Simple, or a Crookes tube, according to the p e rfectness 
cord extended In position to be used. efficient and clJeap. Fully guaran teed. C. �'. J enkins of the exhau stion. When brought Into the 

S H ADE-H O L D E R-C. J.  K U S C HE, Oshkosh, Co . .  1103 Harvard Street, Washington , D. C. field of a electro-magnetic coil, the tube fi l l s  
Wis. Compri sed In this invention i s  a certain c�:"��ire� �':.gi�!��t;;:-For m akers of "as fixtures, with l ight, a s  you h a v e  observed. A l l  lamps 
specia l ly-forme d  gripper for engaging a lamp. 'r h e largest manufacturer in the world o f  merrY-!Io -

w i l l  not act in this manner. In the early days 
The gripper calTies an adjustable arm, which rou n d s, sbooting Jo(alleries and hand orKans. For prices 

of the use of X-rays, some iamps were found 
in turn support s a frame or holder for the and terws write to C. W. Parker, Abilene, K all. which could be used for taking photographs  by 
shade. This shade may consist of a cardboard 

I n quiry No. 41 O l .-For m achinery for cutting 
X-rays. These had a very high vacuum . 

or material of any degree of opacity. It may gloves. ( 89 6 6') W. D. A. says : Can you give 
be eithe l' . plain o r  ornamen ted, and owing t o  Experienced mechanical drtlugh tsrn an wanted. Per. m e  any information concerning a water 
the construction p rovided, the shade may be mallellt e mploy men t  8�s u red to rapid und accurate 

d raughtsman. Mill W ork . Box 773, l\ ew York. telescope '! A.  A water telescope consists of 
made to occupy exactly the position desired. . b f d f I I d 

I lI q u iry No. 4 1 0 2 . -For makers of table tennis i a tu e .o woo or 0 meta , c ose at one end 
PERPETUAL CALENDAR. -W. M. FD 1C H, supplies , oucn as balls,  rackets, etc. water-tight by a plate of glass. Plate or good 

Willow, Cal. By a novel construction and com- The celebrated " Horns b y - A kroyd " Patent Safety O i l  window glass w i l l  answer the purpose .  This 
bination of parts, M r. W. M. �'inch is to p ro- I!:ngine is b u i l t  by the De La V erj!'ne Refrlgeratinl: llu- i s  placed In the water, open end down, and by 
v ide a simple formation of a perpetual calen; , chine Company. Fo"t o( East 100th Street, l\ ew Y ork. looking through the glass top of the box , one 
dar which can be easily read and operated ana Inquiry No. 4 1 03 . -For dealers in gl assware to can see very distinctly to quite a depth ; hence 
wblch can be adapted to a pen holder, a pencil ,  make a specinl bottle. the name, water telescope. The apparent 
or other cylindrica l support or which can be Th e best book for electricians Ilnd beginners in elec_ opacity of water I s  largely due to the ripples 
used flat,  as desired. tricity is " Experim ental Science." by Geo. M. Hopkins. upon i t s  surface, which break up the wayes 

CANV AS-STRETC H E R.--\V. J .  DOUGAN , By m a i l .  $5. �I unn & Co., p u b l isbers. 361 Broadway, N. Y' I of light and p revent their accurate transmis-
Chicago, I I I .  The object In view in this inven- I n q u i r y  No. 4 1 41 4 . - For a machine for ripping sion from below. The su rface of the water Stitches m seums alld u ems of bags. 

w i thin the box i s  smooth and the glass top Is tlon is  t o  p rovide a can vas-stretcher perfectly 
tl'lle,  not l iable to ge t out of shape, requiring 

Contract m a n u fac t u r E rS o f  hardware spe cia l t ies, ! smooth ; for both reasons the l ight comes up 'm achinery stampi ngs. dies .  tools. etc. Excei lellt mar. " 
no truing up before or after moun ting the can- keting connectiolls. Edmonds- Met zel Mfg. Co. , 778-7&1 throllgh the box to the eye undisturbed. Such 
vas thereon, and maintaining the caB vas after W. Lake Street, Chicago. a box to be held over the side of a boat may 
the painting i s  finished, in the p roper shape, I n q u i t.y N o. 41 O :'i . -For full i n formation of m otor be three or four feet long and six Inches square 
thus requiring no remounting p revious to se- ��r:er�:���d, ��Bt ��c�

Bes .  as to size. capacity ,  w�jght. - in section, so that both eyes can look into it a t  
cUi'ing t h e  painting a n d  i t s  stretcher in a sult- once with ease.  
able frame. W anted-Heyolut ionary Docum ents. Autograph Let. ( 896 7 )  ters, J o urnals.  Prints , WaS hinl:ton Portraits. garl y F. I. G. says : Do heat rays 

American l l l u str!l ted :\lagazines, Early Patell ts Signed other than those from the sun pass througn 
by Presiden l s  of the United States. Valen t ine's glass ? It Is admitted that the heat from the 
.M anuals of the early 40's. Correspondence solicited. SHn does pass through glass, but HA" contends 
A ddress C. A .  M . . Box 77:;, New York. that the rays of heat from an 011 lamp or an 

In!n�::�l\·ii·le�.o, 4 1 0 6.-For m ak ers of benzine-cl ean· open wood fire w i l l  not pass through glass. I f  
s u n  h e a t  only passes th rough glass, why ? 1 
do not wish to know if glass conducts or radi-NOTICg '1'0 'l' UN N E L  CON'l'RACTOHS. 

�ealed pr�po�a l s  m fl r l�ed . .  B
.
i d  for 'rHi� RHce T u n n e l " I ates heat, but whether glass is transparent to Will be receIved by t h e  undersu!Ded u n t I l  noon.  M ay 11. tlfi I I h d I I H 100:1. for t h e  c()n�tru cti()n of a tail race t u n nel for t.he ar , c a. eat, an n W lat degree. A. eat 

1'oronto and Niagara Power Co . . o f  rroronto, OI1t. : l rto. l ays of a l l  wave lengths may pass th rough 
Plans nnd speci fi catinns for t h is work ure on fHe. a n d glass, but not equally. The longer wave lengths 

MAY 2, 1903. 

He also states that you do not dare p ublish tile 
answer and query in the Scientific  American. 

Your friend "A" I s  certainly very poorly in­
formed upon the l i tera t u re of this subject,  if  
he supposes that our answer to your inquiry 
so differed from the text books and commonly 
received opinion of scientlfic men that we 
dared not print it in our col umns. A very 
sma l l  portion of the hundreds of letters received 
and answered each week can be p rinted. The 
SCli'lNTIl'IC A )IEltICAN would be filled with let· 
tel's, should all be Inserted. Only those are 
publ ished which seem to have general interest. 
However, for tile satisfaction of "A" we p ub­
lish both inquil'ies. lie w i l l  find in Ganot ' s  
Physics, 1 5 th edition, p rice $ 5 ,  page 425,  the 
power of heat to pass through bodies "differs 
greatly with the radiation from different 
sources. Rock sal t i s  here stated t o  transmit 
a l l  kinds of heat with equal facility,  and is  the 
only substance which does so. Fluor spar 
transmits 7 8  per cent of the rays from a lamp, 
but only 33 of those from a blackened sur­
face a t  the boiling point of water. A piece 
of plate glass one-tenth of an inch thick, and 
perfectly transparent to l ight, i s  opaque to all 
radiation from boiling water, transmits only (l 
per cent of the heat of copper at 850 deg. 
Fahr. and 30 per cent of that from an oil  
lamp without a chimney . "  These results were 
a ttained by \\1ellonl,  who died in 1854. They 
ha ve never been disproved nor doubted by scien­
tific men. With higher degrees of temperature 
than can be given by a lamp, Tyndal l  carrlecl 
the subject much farther. 'J'hese researches 
may be found in his book "Heat a s  a Mode of 
�Iotion," p rice $ 2 . 50. The general subject is 
"diathermancy . "  We have many times lighted 
a match by heat rays which had passed through 
sevel'lil lenses of the stereop ticon and througu 
iodine dissolved in ca rbon bisulphide, none of 
which were made hot by the heat rays. They 
were brought to a focus by the lenses and the 
heat without l ight was able to set the match 
on fire. This beautiful experiment we owe. to 
Prof. Tynd al l .  I t  i s  not true that these heat 
rays were absorbed hy the lenses and radiated 
on their farther side. 

( 8968 ) . E .  G. A. gives the following reo 
eipe for removing indeliule ink stains : I f  the 
base of the ink i s  ni trate of silver, which Is 
gene rally the case, the follow ing i s  certain and 
easy. Paint the Ink stains w i th tincture ot 
iodine, and after a minute or two wash out the 
stain, iodine and a l l , with stronger ammonia 
or a strong solution of hyposulphite of soda. 
The iodine simply creates iodide of si lver,  which 
is casily soluble in either of the above solu­
tions. It works especia l ly well in nitrate 0 
silver stains upon the flesh. 

( 8969 ) H .  D.  H.  writes : 1 .  Please in 
f orm me how to make a l iqu id glue suitable 
for mountalng photographs which have a 
"glace" finish. The di rections say : "Brush the 
backs with a very thin solution of pure white 
glue." I would like to know how to p repare 
such a solution that wvuld remain liquid. A 
The mountants for photograp h s  which do no 
a ffect the gl os s  of the fron t are u s u al l y  made 
of gelatine or of white glue. They do 
n o t  remain fluid, but are p laced in a 
dish of w!lrm water and mel ted before 
use. 'J'he warm glue i s  applied rapidly 
with a brnsh, and the Print must be in its 
place before the glue sets. :!. I s  Sirius,  the 
great dog star, varlable '/ I notice this win tel 
i t  does not appear nearly so large and bl'igh 
as  it did last year. A.  Sirius is not a 
variable star in the sense that one can with 
the eye te l l  that i t  i s  dimmer this year than i 
was last. It has a dark companion. The 
system revolves once in 5 2  years. This com 
panion was fi rst seen by the late Alvan Clark 
Jr., since which time I t  has not been classed 
as a dark stat· ,  though i t  gives less than one 
ten-thousandth a s  much l ight a s  i s  given by 
Sirius.  

( 8970 ) E .  A. W. asks : Is there any 
extra wea r on either rail of a double tra ck, if  
the t rains run respectively due north and south ' 
If so, on which rail '! Should trains trave 
north or Bouth on a single track, would there 
he more wea l' on one ra i l  than on the other 
and why 'l A. On a rail road traclt laid due 
north and south, the car wheels bear against 
the east rail  when running north and against 
the west rail  when running south on a 
single-track railway. On a double-track road 
the wheel thrust is constantly on the outer 
rails of the double track. This effect i s  greates 
at very h igh speed, and at 50 to 60 degrees 
north and south latitude, gradually decreaslD� 
to nothing at the equator. This i s  caused by 
the differential velocity of the earth's surface 
which a train meets and which bears the track 
aga inst the wheels on the west side when rlln 
ning south ; on the contrary, when running 
north, the train is  running toward a decreasing 
velocity of the earth's surface, and i s  borne 
against the east rail.  

BOTTLEl.-H. DE Rocco, Buenos Aires, 
A rgentina. In this construction of a bottle 
certain novel valve devices render refilling im­
practicable after the orgin a l  contents have been 
extracted. A sectional p l ug is employ<!d in 
which a tortuous passage is  formed, this pass­
age consti tu ting the outlet for the liquid. In 
such passage are p laced valves which open out­
ward, so that the liquid may be withdrawn , 
but which w i l l  seat to p re vent any int roduc­
tion. This p l ug is  held in p l a ce by a cap 
fastened by cement in the extreme mouth of 
the bottle. 

S C F. N I C  A PPA RA'J'US.-F. W. THO�IPSON, 
New York, N .  Y.  In this Inven tion the under­
lying aim i s  to provide a device comprising a 
rocking p latform having wings to represent an 
aerial ship, in connection with scenic effects so 
arrauged as to give pa ssengers the i l l u sion of 

can be .een after M urch ao. l!lO�. at th e  com pany', offi ces are cut off by glass m uch more than are the ( 8971 ) C. M. E. asks : 1. How can 
at Home Life 13ui l dil lg,  'ruronto,  Ontario. a n d  l"o"iagara shorter wave lengths. Hea t from any luminous I lnake a good, st rong baKing powder that w i l l  
Fulls .  Ontario, or offi ce of �'. S. Pearson. N o .  2 9  Broad· sou rce passes easily through glass. T h e  c o n  ten- not cake in tins 'l A.  1<'01' baking powder, mix w a y ,  New York, Room 220. T h e rigb t  Is reserved to tion of "A" that heat from an oil  lamp can- 80 parts dry bica rbonate of soda and 180 parts rej ect lIn y  or all proposals. Frederic Nich olls, V ice· not pass th rough glass is  not well  taken. He of cream of tartar. To the mixture add about President and G e neral Manager, Home Life Building, 
Toro nto. Ontario. cannot say that he never fe lt  heat which had :W per cent to :!5 per cent of starch ; the object 

I n q ll i ry No. 4 1 1 1 1 . - For a bicycle. "etting power 
from a dynumo oflven b y  the sprocket wheel.  

gradua lly ascending and descending through IlT Sen d for new a n d  complet.e cat alollue of Sc i elltiflc 
the air.  i and othpr Books for sale by Mu n n & Co., ant Broadway, 

I New York. Free on n p l1 J i cation.  
NOTE.-Copies of any of these patents  will  be I n q n iry No. 4 1  n S. -For makers of celluloid. 

fu rnished hy Munn & Co. for ten cents each. I u q u i ry l'io .  4 1 n9 .-For manu facturers of tents. Please state the name of ·tbe pat� "tee, title cf I u q ·II i .. � No. 4 1 1 0. - For deal ers in compressed 
tbe invention. and date of this paper. 

��� buckets, poU., �l.o of compres.ed paper In 

passed th rough a lamp chi mney . or that a ther- of the starch is solely to p revent caking and 
mometer would not rise if held near the glass deterioration. :!. What i s  the formula for a 
chi mney of an 0 1 1  lamp. A window pane in strong liquid bluing ? .A. For liquid bluing 
the same way cannot cut off a l l  the heat of a 8 .  Dissolve indigo sulphate in cold water and 
wood fire. fi l ter.  b. Dissolve Prussian blue hy digesting 

F. 1 .  G .  writes further : Your kind favor with one-eighth i t s  weight of oxalic acid in 
of the 1 3 th is at hand and the answer i s  as I water solution. c.  Dissolve 1 'h  parts of Initig� 
supposed. "A," however, Is not satisfied. He carmine in 1 5 parts of water ;· add � part gum 
says the beat from a lamp chimney is radiated. arabic. 
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( 89 7 2 )  C.  S.  asks : 1. Which is the 
most desirable cu rrent for any elec tro-magneL 
-one of great intensity,  with less quantity,  or 
one the reverse ? A.  The current th rough an 
electro-magnet should not be strong enough t o  
h e a t  the w i r e  m o r e  t h a n  40 deg. above the a i r, 
and is usually less than this.  If the cu rrent i s  
sma l l  the number of turns m u s t  be l a rge in order 
to obtain the magne tic flux necessary to saturate 
tbe i ron. If  no otber consideration existed, it  
would be better to have a la rge ilumber of am­
peres rather than a high vol tage. 2. 1 s  th" 
amperage of a dynamo measured by dividing 
its vol tage by its  Internal resistance a l one, or  
i s  t here an external resistance Included ? I re­
fer to the curren t a dyna mo I s  said to generate, 
a s  in the case of one for sale,  when n o  exter­
nal  resi stance is mentioned. A. A dynamo 
machine will give its  la rgest current when the 
externa l and internal resistances are equal. 
This is not desirable except for uses in which 
the heat p roduced is  desirable.  The dynamo 
i s  calculated for a definite vol tage or for a 
constant current as the case may be. Incan­
descent lamps in m u l t iple call for a constant 
voltage, arc lamps in series call for a constant 
current. The output of a dynamo i s  better ex­
pressed in watts than in amperes, at a certain , 
speed or turns per minute. 3. Is there more 
resistance between two separated e lectrodes in 
a vacuum than in dry air, being the same ,dis­
tance apart i n  both cases. A. There i s  an 
enormous resistance between two points In a 
vacuum. A tube can be exhausted so complete­
ly that current cannot pass between points a 
sma l l  fraction of an Inch apart.  

NEW BOOKS, ETC.  
ELECTRICAL PROBLEMS. By William L. 

Hooper, Professor of Electrical Engi­
neering, Tufts College, Boston, Mass. ,  
and Roy T. Wells, Senio·r Fellow in 
Physics, Clark University, Worcester, 
Mass. Boston : Ginn & Co. 1902 .  
8vo .  Pp. 170 .  Price $1 .35 .  
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For which Letters Patent of the 

( 8973 ) W. A. S . ,  Jr. ,  asks : Can gas 

The work contains a set of p roblems typical 
of those met with in electrical laboratory and 
engineering practice, with very brief treatment 
of the methods of solu tion. The contents com­
prise : Twelve sets of p roblems and calcula­
tions on combinations of electro-motive forces 
and resistances I n  se ries and m u l t iple group­
Ing ; distribution and fall of potential in rail­
way and lighting circuits,  inductance of coils,  
capacity of condensers" thermo-electricity,  elec­
t ro-chemistry ; output and efficiency of bat­
teries, generators, motors, etc. ; four sets of 
p roblems on combinations of a l ternating elec­
tro-motive forces and currents and the Imped­
ance of circuits with constant and with vary­
ing values of resistance, inductance, capacity, 
and frequency ; five sets of p roblems on cal­
culating and making winding tables and draw­
ings for direct and a lternating current armll­
tures,  armature reactioWi!, field windings, etc. ; 
problems on winding and operation of trans­
formers, rotary converters, and induction mo­
tors ; and on testing of dynamos and transmis­
sion of power. A n swers are given to a l l  p rob­
lems, many In the form of cu rves showing the 
effect of varying the various constants involved. 
such as temperature, frequency, capacity, re­
sistance, an d  Inductance. 't'he text contains 
ahout forty explanatory diagrams. 

( natural or l l l umi nating ) he ignited without a A COURSE IN BOTANY AND PHARMACOG-
spark ? A. A red heat w l l l  ignite any of the NOSY. By Henry Kraemer, Ph_ B . ,  
hydrocarbon gases, when mixed w i t h  t h e  p roper Ph.D. Philadelphia and New York : 
p roportion of a i r  to make them exp losive. A G. E. Stechert. 1902 .  8vo .  PP. 384 .  
spark is  n o t  necessary. T h e  h o t  tuhe of gas Price $3 .50 .  
a n d  gasoline engines shows t h i s  principle.  't'his  book was wri tten to meet the individual 

( 8974 ) J. L. P. asks : Can you inform needs of the author in h i s  work a s  a teacher, 
hut can also he employed in connection with a 
laboratory course. Part I. contains a very 
full  account of p l ant morphology and I s  di­
vided into chapters on the cel l ,  vegetative, and 
reproductive parts of the plant. Part I I . dis­
cusses pha rmacognosy and I s  divided into two 
chapters, the one on crude vegetable drugs, 
and the other on powdered vegetahle drugs. 
Part I I I .  treats of reagents ; and Part I V. 
comprises the· i l lustrations and Index. 
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me as to whether a bipolar dynamo having Its 
yoke, cores and poles connected by common steel 
rod running t h rough center wlll  work all  right,  
or  should he of I ron ? A.  Steel bo lts may be 
llsed to fasten the yokes, cores, and pole pieces 
of a dynamo together. So, too, steel may be 
used for all these parts of a dynamo. But 
brass must he used a s  a bridge across from the 
positive to the negative pole s piece, if there Is 
need of anything to prevent the vibration of 
the pole p ieces. COLOR PIIDBLEMS.  A Practical Manual Send for Catalogue. 

( 8975 ) J. H. B. asks : 1. Does a given 
for the Lay Student of Color. By THE C U S H M A N  C H U C K  C O . ,  "I Emily Noyes Vanderpoel. New 1 89 Al lyn St . .  Hartford , C o n n .  

' i  
York, LondO'IJ., and Bom bay : Long- :::....=-=-----------
mans, Green & Co. 1902 .  8vo. Pp. j BARKER MOTORS 
xv, 1 3 5 ; 117 colored plates. Price 
$ 5 .  • t o  8 H .  P. , $80 t o  $ 2 2 0  

Have more good points, fewer 
parts and require less atten­
tion in opera.tion tha.n any 
other. 

Lau nch .. , Valves, Specia lties. 
C, L ,  Barker ,  Norwalk ,  Ct. -----------------

United States were Issued , 

for the Week Ending 

April 21 , 1 903. 
A N D  E A C H  B E A R I N G  T H A T  D A T E. 
I See note at end of list about copies of tbese patents.J 

Abrading material, J .  M .  Nasb . . . . . . . . . . . . 725,761 
Adding machine,  S.  Hartmanll . . . . . . . . . . .  726, 056 
Adjustable gage, W. G .  Templeton . . . . . . . 725,IlUl 
AdvertiSing device, C.  �." Echtel'nach . . . . . 725 , ��t )  
AdvertiSing matter,  conveyance for display-

Ing, R. H .  Neff . . . . . . . . . . . . . . . . . . . . . . 726,092 
Air conduit coupling, Stein & Mandel . . . . . 726,004 
Ail',  cooling, drying, and purifying, W .  I.... 

Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 726, 181 
Air or gas compressors, unloading device . 

for, W. S. �'alrburst . . . . . . . . . . . . . . . .  726, 220 
Air sblp, T .  M ichelsen . . . . . . . . . . . . . . . . . . . 720,981 
Alumina, obtaining, C.  A.  Doremus . . . . . . • 725, 6�3 
AnImal trap, E. M. Walker . . . . . . . . . . . . . .  726, 121 
AnImal trap, J.  Campbell, Sr. . . . . . . . . . . .  726, 1 40 
Atomizer, M. Goldman . . . . . . . . . . . . . . . . . . . . 725, 954 
Automatic potential regulator, A. A. Tir-

rill . . . . . . . . . . . . . . . . .  ' . . . . . . . . .  725, 800, 726, 234 
Automobile engine, foot starter mechanism 

for, G raham & Fox . . . . . . . . . . . . . . . . .  . 
Awl, J. P. Brady . . . . . . . . . . . . . . . . . . . . . . .  . 
Axle, tubular vehicle, C. S. Smith . . . . . .  . 
Axle, veblcle, G. W. Wilson . . . . . . . . . . . .  . 
Bags. See Caddy bag. 
Bag holder, C .  Kenney . . . . . . . . . . . . . . . . .  . 
Baldric fastener, E. O. Zimmerman . . . . .  . 
Baling press, J. T. Renas . . . . . . . . . . . . . . .  . 
Baling press, C. E.  Hardie . . . . . . . . . . . . . .  . 
Bandage, E. L.  Ewing . . . . . . . . . . . . . . . . . .  . 
Bandage, catamenial, W. F. Laux • . . . . . . .  
Bank, savings, Mills & Cunningham . . . . .  . 
BaSins, etc. , to slabs, means for securing, 

725, 955 
726, 135 
725, 787 
726, 209 

725, 721 
725,810 
725, 872 
725, 958 
720, 688 
725, 726 
725, 808 

W .  A. Keen . . . . . . . . . . . . . . . . . . . . . . . . .  726, 070 
Basket, plant, A.  Lord . . . . . . . . . . . . . . . . . .  726,079 
Bearing cages, manufacture of roller, L.  

W. Noyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725,763 
Bed brace, C. A. Howse . . . . . . . . . . . . . . . . .  725,845 
Bed bottom, W .  D. Hunt . . . . . . . . . . . . . . . . 726, 064 
Bed coverIng, A. W. R. Berr . . . . . . . . . . . . . . 725, 821 
Bed slat, V. T. G rabs . . . . . . . . . . . . . . . . . .  726, 046 
Bed, spring, J .  ;II . Tbomas . . . . . . . . . . . . . . .  726, n :1  
Bedstead, A. Stedman . . . . . . . . . . . . . . . . . . . .  726, 108 
Beefstal;:e, hand roller for cutting and ten� 

dering, S.  P. Hastings . . . . . . . . . . . . . . .  725, 840 
Belt fastener, J. C. Miller . . . . . . . . . . . . . . .  725, 982 
Belt, metallic, W .  J.  Egan . . . . . . . . . . . . . . . 725, 686 
Bencb , J.  A.  Franz . . . . . . . . . . . . . . . . . . . . . .  726,042 
BIcycle bandle, L.  S .  Fletcber . . . . . . . . . . . 725,691 
Bicycle motor tender, W. J.  Belcher . . . . . 725, 924 
Bicycle track, S.  M.  Howard . . . . . . . . . . . . 726, 224 
Bills, device for bolding and filling blank, 

'1 .  J. Knopf . . . . . . . . . . . . . . . . . . . . . . . . .  726, 1 7 1  
Binder, t ransfer, S. A .  Neidicb . . . . . . . . . . . 726,093 
Blowpipe, automatic, A.  Princen . . . . . . . . . . 725, 769 
Boat, submarine, H .  H. Morrell . . . . . . . . . .  726, 085 
Boat, submarine, S.  Lake . . .. . . . . . . . . . . . . .  726,227 
Boats, barbettes, etc. , apparatus for facni� 

tating the sigbting of dIstant obj ects 
from submarine, H .  Grubb . . . . . . . . . . .  725, 8�9 

Boiler separator, steam, R. H .  Goacber . . . 725, 698 
Boiler water purifying device, mechanical, 

E .  G .  Rust . . . . . . . . . . . . . . . . . . . . . . . . . .  726, 1 9� 
Book holder, manifold, C. S.  Binner . . . . . . .  725,926 
BoC)k mark or indicator, S.  C.  Straker . . . . 726,005 
Book, sales cbeck, E. A.  Henkle . . . . . . . . . .  726,058 
Bottle, non-refillable, Donham & Pearce . . . . 725,944 
Bottle, non-refillable, E. Hoerichs . . . . . . . .  726, 22:1 
Bottle r ' s  protective device, E. J. Sheeban . 725, 881 
Bottle stopper, A. J.  Kempien . . . . . . . . . .  725,970 
Bottle stopper and lItting, J.  F .  Fitzsim-

mons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 726, 039 
Bottles or tubes of liquefied carbonic acid, 

etc. , apparatus for discharging, J.  
Cam us . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726, 214 

Bottles or vessels, fitting and case for ink 
or like,  J. F .  Fitzsimmons . . . . . . . . . . .  72 6,088 

Box blank cutting and creasing roll, . E .  A. 
McMillin . . . . . . . . . . . . ' . . .  '. . . . . . . . . . . . . .  725, 86.1 

Brake beam, R. H. Hornbrook . . . . . . . . . . .  725, 709 
Brake mechanism, hlgb speed, E.  G. Shortt 720, 995 
Brake wbeel, P. D. Scbenck . . . . . . . . . . . . . . 725,780 

a mount of gas give off, in combustion, the same 
amount of heat, whether said gas he burnt 
as an i l l u m inating flame I n  an ordinary gas 
.iet,  as a blue flame, in a Bunsen hurner, o r  for 
heating purposes, In a stove furnished with as­
bestos lin ing. A. The complete comhustion of 
a given quantity of coal gas p roduces the same 
number of heat units without reference to the 
manner in which it  is  hurned ; but if but-tuid 
with a l uminous flame, as in an ordinary burner, 
the combustion I s  not complete. The Bunsen 
fl ame or blast lamp gives the most complete com­
bustion, the most concentrated flame, and hence 
the highest temperature. The hottest part of a 
Bunsen flame is 3 , 1 3 7  deg. F. The hottest blast 
furnace gives 3,272 deg. F. A white gas flame 
may be between 2,300 degs. and 2,700 degs. I!'. 
2. I f  so, what i s  the advantage of the last two 
methods for heating ? A .  An a s bestos lining 
or  fi re-brick acts a s  a non-conductor to retain 
the heat within the firebox and prevent to an 
extent it s  radia.tion th rough the walls of the 
stove.  I n  t h i s  way more heat remains to be 
app lied t o  the articles to be heated. 

A grea!: dea l w i l l  be found in these pages 
that w i l l  be of practical service even to the 
man or the woman who claims to have a natu­
rally good eye for color. Much attention is 
given to contrast of modified and subdued col­
ors, such colors a s  would be required constantly 
in decorative designs covering l a rge spaces, 
against which more p ositive colors would be 
placed. One of the greatest difficulties in ar­
ranging a color design i s  in determining the 
qualities and quantities of color. Very few 
works give the usefu l hints on this sui)ject con­
tained In this book. Under the heading " H i s­
toric Color" are some very i n teresting origi­
nal diagra ms p resented In a way easily t o  he 
understood and made u se of in actual p ractice. 
In i l l u strating the text the author has eeen 
to i t  that admirable color schemes, beautifully 

C R E A T  PO W E R-S M A L L  COST. 
�i�it;::�m8�'jt��, �i�hg:�� ����� 
Illum of cost that describes OUt 
lIolli&tlng Engine", for 
J ation flU Gasolillt', Dis­
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( 8976 ) H. L. T. says : I have at my 
disposal one pound of No. 3 6  double si lk-covered 
wire. With this I wish to construct a j ump­
spark colI for my motor hi cycle. Will you in­
form me what amount of wit'e and what siz'e 
should be used for t h e  pri mary coil , how thick 
the core should he, and what the dimensions 
of the coil  should be, whether short and thick 
or  long and narrow ? A l so whether the vibrator 
can be omitted o r  not ? A. For a primary 
w inding for your coil use No. 1 6  wire and wind 
two layers upon the core. The core should be 
8 inches long and 1 inch thick. The condenser 
requires 100 sheets of tinfoi l 5 x 7 inches. A 
vibrator w i l l  not he required if the ci rcuit I s  
hroken b y  t h e  motor in i t s  revolution. A valu­
ahle article on the winding of colls may be 
found in our S UPPLE MENT, No. 1 402, price 10 
cents. 

( 89 7 7 )  S.  R. asks how t o  make a 
stereopticon lantern l a rge enough to throw 
an i mage ahout 20 x 15 inches, u sing regular 
slides .  A. Th e ordinary condenser for a stere­
opticon I s  made with two p lano-convex lenses 
p laced with their convex surfaces nearly in con: 
tact. 'rhe combination should have a focal 
length of abou t 9 inches. It  I s  not desirable 
to use lenses smaller than 4 Inches in diameter, 
since the clear opening will then be smaller than 
a slide.  For a p roj ecting lens a Darlot quar­
ter-plate lens of ahout 9 inches focus is com­
montv used. The size of the picture upon the 
sc;rel\n .is  determined by the distance of the 
screen from the lantern. If the h a l l  i s  long 
and the lantern must stand far back, it  is  de­
sirable to have a projecting lens of 1 2-inch 
focus. If  the lantern must stand near the 
screen , a lens of 6-inch focus should be had . 
Oile who u ses a lantern in a l l  sorts of h a l l s  
shou ld h a v e  a s e t  of len ses, so as t o  adapt him­
self to the hall  and produce his pictures of 
about the same size in a l l  places. 

reproduced, have been incorporated. 

A TREATISE O N  ROADS AND PAVEMENTS . 
By Ira Osborn Baker, C .E.  New 
York : John Wiley & Sons. London : 
Chapman & Hall, Ltd. 1903 .  8vo.  
Pp. vii i ,  655 ; 1 7 1  figures, 68  tables. 
Price $ 5 .  

The object of t h i s  book Is  t o  give a discus­
siOl\. from the point of view of an engineer of 
the p rinciples involved In the construction of 
country roads and of city pavements. Consid­
erable space has been given to economics and 
location of coun t ry roads and to the construc­
t i on and maintenance of earth roads, since 
such roads constitute more than ninety-five per 
cent of the m i leage of the puhl i c  highways and 
are greatly in need of careful consideration. 
T h e  first four chap ters of this book may be 
regarded a s  a contribution to the prInciples of 
road making and t o  the imp rovement and main­
timance of our country roads. The remainder 
O'J' the book, considering roads having perma­
nently hard su rfaces, is  based chiefly upon 
American p ractice. The work is  p resented in a 

form for convenient practical use. Numerous 
cross references a re given by section number, 
and whenever a table or  figure i s  mentioned, 
the citation i s  accompanied by the number of 
the page on which i t  may be found. 
PRECIOUS STONES. A Book of Reference 

for Jewelers. By W. R. Cattelle.  
Philadelphia and London : J .  B .  Lip­
p incott Company. 1903 .  8vo. Pp. 
224. Price $5 .  

t i l late o r  Crude Oi l .  
ery part of the engine · 
interl'hangeable. ::-::oon 
saves Its cost in fuel 
alone. Roth fridion and 
geal'ed hoist, 6 to 150h .p. 
.For quarrIes, mint's, and 
docks. Weber Gall 
&: GS80llne EIl_Ine Co.,. P. O. Boz 1 1 14 a, Kansas City, Mo. 

ARMSTR O N G'S P I P E  TH R EAD I N I  
-AND -

CUTII N G·OFF M AC H I N ES 
Botb Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit-��� ���iser�in�fo�l:i�:ui�:8 unwersailly acknowledged to be 

B EST. rr Sem:! for catalog. 
T H E  A R M S T R O N G  ' M F G .  C O .  

Brid"eport, Conn. 

17 GLASS � 
WATER COOLERS 

ICE AND WATER SEPARATE 

No Germs. Insects. Rust or Dirt 
""- WRITE FOR PAM PHLET " D. "  .A � APPERT G LASS C O . ,  2 7 7  8'dway, New York £.J 

T H  E B R I G H T  W H  I T E  L I G HT F O R  
MA G I C LA NTE R N S  

A lso for 'Bromi de Enlar,;:lng, Copying, Photo-Engraving. 
Intensely brilltRnt. very portable, bums kerosene, cost� 
1 cent per hour. S<>nd for copy �'ranklin InstItute award 
and lists of Stereopticons, Moving Pictures and Slides. 

WILLIA M!!!, BRO WN & EARLE. 
Dept. 6, 918 Chestnut St • •  Philadelphia. 

This i s  by far the handsomest technical book 
which has come to u s  for a long time. Beauti­
fu l l y  bound and beautifully printed, i t  contrasts . 
strbngly with the genera l l"un of technical books. 
The Information which i t  contains I s  worthy 
of its  handsome dress. The aim has been to 
avoid unnecessary detail and to p resent facts 
u sefu l to a dealer I n  pTecious stones. Espe­
cial attention has been given t o  stones unfa­
m l l i ll. r  to many jewelers, and for which there 
i s  a growing demand in this country . 

Bridge construction, J. F. Morton . . . . . . . .  725,75:l 
Bridge, road, H. FrIend . . . .  ' . . . . . . . . . . . . . .  720, 695 
Bridlp. check, G. E. Lattimer . . . . . . . . . . . . . 725, 852 
BrIne, purIfyIng, G. N. Vi • . . . . . . . . . . . . . .  725, 896 
Briquet mold, J. W. Bramwell . . . . . . . . . . 726, 136 
Broom, J.  F.  Ossenfort . . . . . . . . . . . . . . . . . . . . 726, 096 
Brush, bicycle, W. Henn, Jr. . . . . . . . . . . . . .  725, 84:J 
Bucket, clam Shell, S.  Sweden borg . . . . . . . . .  725,794 
Buckle, suspender, S.  S.  -SInger . . . . . . . . . . 720, 997 
ButrN, J.  S.  Thompson . . . . . . . . . . . . . . . . . . 725,797 
Buffer and coupling, central, G .  Johnston . . 726, 068 
Burglar alarm, R. M. Dunkin . . . . . . . . . . . .  726, 149 
Burners. See Gas burner. 
Burner, R. Livingston . . . . . . . : . . . . . . . . . . . .  72 5,974 
Butter� refining and preserving, H. Isco� 

vesco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726,065 
Button drilling macbine, S.  P. MacCordy . 725, 734 
Button pollshe.·, J .  P. Vordermark . . . . . . . . 725, 897 
Buttonbole sbellrs, C. B. Goldsmith . . . . . . . . 726, 106 
Cabinet, door step, F.  Burns . . . . . . . . . . . . . 726, 138 
Caddy bag, G. L .  Pierce . . . . . . . . . . . . . . . . . 725, 764 
C aisson or coffer dam, Moran & Jarrett . . . . 725,751 
C alendar, F. F. Pulver . . . . . . . . . . . . . . . . . . . 720, 869 
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Canal and power generating system, C .  S. 
Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720, 927 

Cane and stool, combined, Heeg & Klise . .  725,9&) 
Cane cutting knife and stripper, N .  Asbell 725, 8 1 1  
Car, bottom dumping, R. H .  Hornbrook . . . •  725,710 
Car construction, steel,  W. F.  K iesel, Jr . • .  726, 1 69 
Car conpllng, J. SInes . . . . . . . . . . . . . . . . . . . 726,197 
Car drop brake handle, A.  U .  Willing et 0.1 726, 129 
Car, frelgbt,  H .  R. l{eltbley ' . . . . . . . . . . . . . .  725, 849 
Car seat, J. E. Siegel . . . . . . . . . . . . . . . . . . . . 720,996 
Ca rbon dloxld, t reating substances wltb 

nascent, W .  Smetburst . . . . .  , . . . . . . . . . .  720,786 
Card or picker m achine fire extinguisher, 

G .  B.  Stover . . . . . . . . . . . . . . . . . . . . . . . . . 726,200 
Carpet or rug beater, H. G.  Cady . . . . . . . . . 726, 025 
Carpets, etc. , apparatus for cleaning, F. J. 

Farrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 720, 689 
Cattle mark, R.  Schumann · . . . . . . . . . . . . . . . 726, 1 04 
Cement for unIting wood, J. H. J. Bartels . 725, 81 6 
Cement kiln, W. W. Maclay . . . . . . . . . . . . . 725, 975 
Centrifugal m achine driving mechanism, 

H .  Feldmeier . . . . . . . . . . . . . . . . . . . . . . . . . 720, 832 
Centrifugal separator, C. J. Plhl . . . . . . . . . 725, 868 
Cblmnl'Y protector, W. I. F. Harden . . • . .  726, 1 60 
Cbuck, latbe, C. G. R!cbardson . . . . . . . . . .  725,774 
Chuck, scroll, Potter & Jobnston . . . . . . . . . .  726, 099, 
Cigarette, oval, G.  P. Butler . . . . . . . . . . . . . 725 , 671 
C i tbern, C.  T. Menze . . . . . . . . . . . . . . . . . . . . .  726,084 
Clotb unrolling machine, J.  E. Windle . . . 720,9:)7 
Clothps line prop, Barbour & Meredith . .  725, 9 1 7  
Clutcb mecbanism, frIction , P. H .  M a c k  . . . , 725, 7a5 
Clutch trip, W. A. Murpby . . . . . . . . . . . . . . 725, 756 
Cock, blowoff, . "G .  H .  Truman . . . . . . . . . . . . 725, 89a 
Cock, safety gas, G. E. Blot . . . . . . . . . . . . . . 725, 600 
Coin counting machine, C. W .  Johnson . . .  726, 067 · 
Coke, manufacturing, J. F. Wilcox . . . . . . .  725 , 904 
Coke oven construction, E.  A.  Moore . . . . . .  725,750 
Coke oven door, E.  A. Moore . . . . . . . . . . . . . . 725, 745 
Coke oven door frame, water cooled. E. A. 

Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725,747 

I Coke oven door, water cooled, E .  A. Moore 725,740 
Coke oven found ation o r  substructure, E. 

A. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725,748 I Cokp ovens, means for protecting, E. A. . 
Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  720.749 

Combustion of fuel, R. Tbomson . . . . . . . . . .  726. 1 1 5  

I Com posi te post, A .  B .  Probasco . . . . . . . . . . 720,7711 

: g��le����, e:;rif��e,Ew�I
.
H��l;:;'�

ll
. : : : : : : : : : :  f;g:��� I Conduit outlpt box, interior, W. F. Bossprt 725, 664 

Controller. J. B. Linn . . . . . . . . . . . . . . . . . . .  72 5, 730 
Conveyer, J. B. Plt<'h ford . . . . , . . . . . . . . . . . .  726,008 

(Continued on page 344.) 
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BACKUS 
GAS If, GASOLI N E  E N G I N E  

S i m p l e , - Economical ,  D u rable.  
Su itab l e  for a l l  k i n d s  of work. 

BAC KUS WATER.  M OTOR, cheapest power known 

Write for circular and prices. 

BAC K U S  WATER MOTOR C O . ,  N ewark , N .J .. U .S.A. 

Gas Engine 
IGNITER 
������

e
t ���n':i��\g�

i
!n::i·:' 

Latest and most improved model. 
;:r- Serut jM Circular. 

-
- ,'- \ - �: .  . L 1 �, � (� �  ' � >� 

'" <. � ..... ;;:., :" 

Carlisle & Finch Co.,  2 3 3  E. C l ifton Av., Cincinnati, O .  

T H E  M I E T�
,e
�

"o
� E I S S KE ROSEN E  

1 to 60 H. P .  and GAS ENGINE 
burns K EnOSEN E cht.ap�r :l.nd 
safer than gasohne. Automatic, 
simple. reliablt;. N o electric bat­
t�ry or flame nsed. Perfect regula­
tIOn .  Bdted or directly coupled to 
dynmao for electric lighting, charg:­
In

fi 
storag� batteries, pumpmg and 

D pow� p;rfEi�z: 
1 28-1 38 1\10'1'1' ST., N " w  YORK. 

ADOPTEn RV 
U. S. GOVERN M EN T. 

Jl1a-beliit Award. ciirect coupled 

te:i:t;;dt;.r.
ar��;;�f���:���1�2: 

p�ition, 1 901 . Gold Medal. Charleston, S. C. , Exposition, H IO�. 

STATIONARY,  MAR I N E .  PORTABLE and H O I S T I N G  
l!l( t o  6 0 0  n .  P. 

Copper and nickel from mattes 01' ores, elec­
trolytic separation of, :Sjostcdt & 
James . . . . . .  • . . . . . • • . • . • • . . . . . . . . . . . . .  725,998 

Corn husker alld silker, green, A. M. 
Furro,v . . . . . . . . . . . • • • . . . . . . . . • . . . • • . . .  

Corset, P. J. l\lenahan . . . . • • . . . • • • • • . • • . •  
COl"set shaper, P. J. Menahan • • • • • • • • • • • .  
Coyote alarm , J . .  S .  Barnes . • • • • • • • • • • • • . .  
Crate, lL De Wright . . . . . . . . . • • •  -. • • • • • •  
Crate, shipping, G< L. Walbur� . • • • • . • • • •  
CUlltivat,;ors, etc.', balancing device tor, 

11' . 1\1. D\vight . . . . . . . . . . . . . . . . • . . . . . .  
Curtain trxture; 1"lloth & 'Villmanowsky . .  . 
Curtain tixture, H. H. J.1�orsyth . . . . . . . . . .  . 
Curtain operating mechanism, B. Leon • • . .  
Curtain pole, E. S. Long . . . . . . . . . • • • • • . • •  
Curtain securer, J. J. Russell, Jr . . • • . • . .  
Cushion, Hogan & Meinecke . . . . . • • • . • • . . •  
Cuspidor, floot', A. R. Candy . . .  _ . . . . . . . . .  . 
Cutlery polishing machine, W. T. Qneen . .  
Dash pot, \V. C. Beauvais . . .  - . . . . . . . . . . 
Desk alld seat attachment, school, J. H.  

725,951 
725,980 
725,979 
726,131 
725, 942 
725, 898 

726, 150 
725, 724 
725,950 
725, 728 
726,078 
725,778 
726, 164· 
725,672 
726, 100 
725, 656 

11'ostcr . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  " 726, 1 53 
Dipper holder, H. L. Beaman • • . . • . . . . . . . .  n5 , 655 
Visll drainer, F.  Cleek . . . . . . . • . . . • . . . . . . 725, �25 
Display rack, W. N. Wilbanks • • . . • . . . . . .  726, 127 
Dish washing machine, C .  H. Blanchard 726,016 
Ditching machine, J. A. Fox . . . . . . . . . . . . . 726,O-n 
Dolly bar, Macbeth & Johnson . •  , . . . . . . . . .  726,080 
Domestic l>oiler, M. J.1'lyun . . . . . . . . . . . . . . . . 725,948 
Door cbt�ck, H. B. Handley . . . . . . . . . . . . . .  725,702 
Door equaliziug device, J.1'. W. Tobey . . . . .  726, 1 1 7  
Door hanger, A. �;. Randle . . . . . . . . . . . . . . .  726, 1 90 
Draft equalizer, :So A. Bates . . � . . . . . . . . . . .  725, 81U 
Drainage system, · B. F .  :Suddath . . . . . . . . . .  725,7U:3 
Drawing parallel lines, apparatus - for, E. 

Moller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725, 8u9 
Dredge cutter, L. W. Bates . . . . . . . . . . . . . .  _ .  725, �1', 
Dredge cutter, suction, L. W. Bates . . . . .  725, 8 H s  
Dredger, S. Beer . . . . . . . . . . . . . . . . . . . . . • . .  726, 2 1 :$ 
Drilling apparatus, J. C. Swan . . . . . . . . . . . .  726, 1 1 1  
Drilling machiue, automatic, J. W. Bl'OWIl, 

Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Dl'ills, etc., device for extracting, C. A. 

Horan . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  725, 8-14 
Drum, J. Hennl . . . . . . . . . . . . . . . . . . . . . . . . . .  72u, �-1� 
Dump, cantalever, J. P. Gallagher . . . . . .  725, 696 
Dye, black azo, M. I\:ahn . . . . . . . . . . . . . . . . .  725, 84 
Dyeing, M. Kahn . . . . . . . . . . . . . . . . . . . . . . . .  725,847 
Dynamos, automatic potential regulator for, 

A.  A. 'rirrlll . . . . . . . . . . . . . . . . . . . . . . . . . .  725,799 
Eccen trie, mova l>le, W. T. James . . . . . . . .  . 
Electric current shunting device, E. R .  

ClllI . . . . . . . . . . . . . . . . . . • . . • • . .  ; . . . . . . . . 
Electric ligbter, W. Roche . . . . . . . . . . . . . . .  . 
Electric metel', J.1'. Holden . . . . . . . . . . . . .  . 
glectric motor or ellgill�, J. Massey . . . . . .  . 
Electric time controller, J. Weatherhy, Jr .  
Electrical uistril>utioll system, R. Rowe . .  
I�lectrical resistance devicf� or heater, J. 

I.' . Bolling . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Electl'Ode, cataphoric, S. H. Linl1 . .  : . . . .  . 
Electromagnetic l>rake, F. C. Newell . . . . .  _ .  

725,716 

725, 826 
725, 992 
725,708 
72 6,177 
725,900 
725,777 

Elevator safety appliance, S. B. 'l'rapp . . . .  725, 892 

Let us know your requirements and we will be J;(lad to - Elevator shaft door lock, Boy.ce & :Sholl-
furnish you with catalOgue and full informatfon. nard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 726,018 

End gate fastener, W. R. Dunkel . . . . . . . . .  726, 148 

L E E D S  M A R I N E E Q V I P M E N T  CO. Engine, W. A. Alsterlund . . . . . . . . . . . . . . . .  725, 9 1 1  

173 East Main St., Bridgeport. Conn. 
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Engraving machine, pantograph, M. Barr. 

Sai ls  on a tight wit'e ; goes about automatically a t  �ach enJ: keeps in motion as long as the wind blows 

Ji�llvelope, A. E. Pattel'soll . . . . . . . . . . . . .  . AEOL ICRAFT Mode l  Yacht ������;I;�mbl.:'t�Jlon'
a
:�s:!;eI�IIS0':1p;'·

r;'
·
t;ls; 

725, 741 
725, 654 
725, 86G 
726,208 

$2.50 

The Latest Scientific Toy. 
. 

Fascinatmg to old aDd young. Beautifully made. 
Single, 12.50 ; 

Pnlr, for raclng, 14.50, prepaid. 
Send for descriptive booklet No. 9, free. 

F R A.N KLIN MODEL SIIOP. 
132 W. 3lRt Street, NEW YORK CITY. 

child's ,  P. F. Cbase . . . . . . . . . . . . . . . . . .  726,028 
Exercising apparatus, C. H.  Roche . . . . . . .  725,876 
Exercising apparatus, J. E. Nightengale . • .  720, 095 
Explosion engine, L. F. Splitt . . . . . . . . . . . .  725,7�9 
Explosive engine, A. Krastln . . . . . . . . . . . . . 720,2'26 
Eyeglasses, L. F. Adt . . . . . . . . . . . . . . . . . . . .  725,910 
Fabrics, producing perforated or open work 

H E R C U L E S 

patterns in, C. Casanovas y Amat . . .  725, 823 
j1"an, L. D. Nelke . . . . . . . . . . . . . . . • . . . . . . • .  725,984 
�'astener, C.  H. Goodwin . . . . . . . . . . . . . . • .  725, 0�U 
}i'aucet lock, J. F. Cunningham . . • . . . . . . .  726,u:n F L 0 A T  S Feed mechan·ism, C .  E. Rhoad"s . . . . . . . . . .  725, 873 
Feed regulating for steam boilers, . auto-

are 
Cheap F loats to Use. 
40.000 In use on  high pressure, 
and they don't collapse or 1111. 

Our book tells you about them. 
HERCULES PLOAT WORKS, : . 

6 H. P. 
AUTO M OB ILE 

M OTOR 

matic water, G.  Weant . ; . . . . . . . . . . . .  726, 1 23 
Feeder, Jjo-iler. L. E. Hotl'wan . . . . . . . • . .  ' ,. 725, 707 
J.1'ence gate, ,,,,ire, H. F. Alverson . . . . . . . . . .  726, 0 1 1 
}l'ence machine, wire, C. A. li"orsberg • • . • .  725, 694 
Fender. See Rein fender. 

�'Ifth wheel, F. M. �'reeburg . . . . . . . . . . . . .  726,04:1 
�'ertllizer drying machine, W .  T. Vrle . • . .  726, 120 1 
Finger nail clipper, J. C. Ernst . . . . . . . . . .  725,9-1U 
Fire door, automatic, Donecker & NageL • .  726,0:14 · 
J.1"ire escape, pneumatic, I. Hogeland . . . . .  125,U().l · 
Fire kindlel"s, manufacture of, E. C. Sachse 725, 99a 
Fire or shipwreck, apparatus for saving 

life from, J.1'. E. New�am . . . . . . . . . . . .  72 6, 1 85 
Firearm, automatic, A. H. Stow . . . . . . . . .  l26, l OU 
Fish bait, artificial, T. A. Bryan . . . 720,020, 726,U21 
Fish mezzo-rlllevo, J. W .  Nash . . . . . . . . . . .  720 , 1 84 
Fish trap, J: E. Hili . . . . . . . . . . . . . . . . . . . . .  725, 706 
Flag pole holder, W. H. Bt'croft . . . . . . . . .  726, 0 1 5  z/J .�. ;t • . 

.. �-�� I 

completewttb trans- li'loor and wall ventilator and. register, 

\ 

mission and 1I0at J. H. Mills . . . . . . . . . . . . . . . . . . . • . . . . . .  725, H� 
feed carburettor. J.1"loor, roof, etc . ,  P. H. Jackson . . . . . . . . . .  725,8-16 

$1125.00 }1"lour mallufacturing appal·u.tus, L. Korab . .  726, 172 o Plue cutter, Lucas & Danglemyer . . . . . . . . .  725, 85G 
PI E I C Fly screen, S. C. Daniel . . . . . . . . . . . . . . . . . .  726, 1 -15 R::li.�. ,'Ui8�e 0.. [,'upl feeding apparatus, C. Wegener . . • . . .  725,9u1 

______________________ li'urnace, R_ 'l'homson . . .  ; . . . . . . . . . • . • . . . .  726, 1 1 -1 
Gage, A. Kuhlmann . . . . . . . . . . . . . . . . . . . . .  725,97:1 
Game apparatus, Ii"'. F. Honeck . . . . . . . . . . .  726,062 

this new 14 inch Game board, Busch & Jaeger . . . . . . . . . • . .  726,023 
Game board, king ring, C. J.  Dorsey . • . . . .  725, 684 .... B. F. BARNES Game, card, Test . &  Stabler . . . .  : . . . . . . . . .  726,2:12 

� Garment, combination outt�r, F. Wilcomb . .  ' 725, 903 

Upright Dril l is the best tool made. qarmen� hanger, E. C. Cullum . .  
, 

. . . . . . . . 725 , 678 

Substantial, well built. up to date. Tbe C!as bUl ner, incandescent, J. U. Findlay . •  725,947 

driving power is strong alld positive-the Gas generating apparatus, acetylene, C. 
flve-step c{Jnegtves wide ran�e of speed�- 1 Busch . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
will dril1 from II i6-inch to ,,-inch. Read· Gasket maki�g and inserting machine, R .  
ing matter on request. A. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
B. F. BAR N ES C O M P A N Y ,  Rockford , I I I .  g:��: � :  ;rr�

r
��r 

.
: : : : : : : : : : : : : : : : : : : : : : :  

Gear, reversible and variable friction, W. 

I N DUCTION G .  Gaum . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gearing, variable speed, W. S. Austin . .  . 
Glass blowing machine, Teeple & Johnson . CO I LS for experi-

ments in X rays and 
other electrical work. 

Glass press, , S. McCaught.ry . . . . . . . . . . . . .  . 
Gold, etc. , apparatus for the treatment of, 

W. B. McPherson . . . . . . . . . . . . . . . . .  . 
Gold, extracting, Vslur & Erlwein . . . . .  . 
Governing fluid pressure impulse motors, 

apparatus for, J. W. Macfarlane . . . .  JF' Catalogue Free. Governing mechanism, gas engine, L. F. 
E .  S. R I TC H I E  & S O N S  BROOKL INE ,  M ASS Gove��r:::

r 
m�cha�i;�; · �p;,ed; ' .1'.. : .  i: ·B��g�� +�g:��g 

THE AMER.ICAN 
THERMO -CALL 
BUTTON 
discovers a n d  reports fire automatically. Can be atta(�hed to the existing wires in 
Ilotels :md mfl.ll.ufacturing plants. III val-

�I:!>���n��s.a �t: ;U�iIH�Ot����ef��
r
fi�� 

to secure headway without sounding 
alarlll� Permanent, not fusiiJle. 
Amerlean Thermo-Call Co., 

BOli'ton, M 881i'. 
Mfrs. of thermostatic devkes of all kinds 

A N  ENGIN EER'� LIBRARY. 
An nbsolute EncycJopredta for En¢neers or for Steam 

Users, Electricians, Firemen and Machinists. is the 

HANDBOOK ON ENGINEERING. 
By HENRY C. 'rULLEY. 

'l'htrd edit ion, enlarg"ed and revised. 5,000 copies. now 
ready. Sent anywhere on receipt ot pricp., $3 50 -
money hack if dit;sstisfied. 900 pages. 400 flne illustra­
tions. 'rborougbly reliable and practical. Handsomely 
bound in leather and gilt. Pocket-book form. 

II. C. TULLEY & CO., 
1060 WaInwright Bldg., St. }.oul .. Mo., U. S. A. 

W E L L DRIL�I"G 
Machines 

Over 7 0  sizes and styles, for drilling either deep or 
shallow wells in any kina of soil or rock. Mounted 
on wheels or on sil ls. With engines or norse powers. 
Strong. simple and durable. Any mechanic car:4 
operate them easily. Send for catalqg. 

WILLIAIUS BROS., Ithaca, N. Y. 

Graphophone, phonograph, etc., W. C.  
Runge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Grate, B. �Caughey . . . . . . . . . . . . . . . . . . .  . 
Grate, shaking, ·A. B. Marshall et al . . .  . 
Gravity motor, J. R. Wright . . . . . . . . . . .  . 
Gun, gopher, C. Sims . . . . . . . . . . . . . . . . . .  . 
Gun locking device, A. F. O . von Augezd . .  
Hair or wool cutting or shearing machine, 

H. Austin . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Harness oiling apparntus, L. Darc . . . . . . .  . 
Harvesting machine, N. P. Djunkofsky . .  
Harvesting machine, corn, McDole & HoI· 

lenl>eck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hut fastener, T. Fries . . . . . . . . . . . . . . . . . 726. 1 54 
Hut pill, ludy's, Lyon & Fishpr . . . . . . . . . . 725,7:12 
Headlight, electric, J. A. Mosher . ;  . . . . . . 725, 70-1 
Heater, Grover & Bowe . . . . . . . . . . . . . . . . . .  726, 1 58 
Heating furnace, continuous, Laughlin & 

Reu1paux . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Heating system, G. H. Jennings . . . . . . . . .  . 
Hinge, R. W. Hubbard . . . . . . . . . . . . . . .  . 
Hinge and check, combined door, .J. W. 

Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hook and eye, L. N. Bedford . . . . . . . . . .  : . 
Horse blanket, M. Cleaver . . . . . . . . . . . . .  .-
Horseshoe, J. Marion . . . . . . . . . . . . . . • . . .•. . 
Horseshoe, G. H. Stone . . . . . . . . . . . . . . . . . . .  . 
Horseshoe, F. Herzog . . . . . . . . . . . . . . . . . .  . 
Horseshoe, O. W. Siebenhaar . . . . . . . . . . .  . 
Horseshoe finishing dip, A. Nisbltt et al .. . . 
Hose clamp, · W. Gmpiner . . . . . . . . . . . . .  . 
Hose coupling, L. Lehot:7.ky . . . . . . . . . . . . . . 
Huh. sheet metal, J. Macphail . . . . . . . . . . .  . 
Huh, vehicle Wheel, G. A. Schucht . . . . .  . 
Human treatment apparatus, I. J. Hart­

forel . . . . . . . . • . . . . . . . . . . . . . . . . .  726,054, 726,055 
Hydl'at4'd silicates, reviving, C.  A. McKer-

row . . . . . . . . . . . . . .  , . . . . . . . . . . . . • . . . . . .  726, 091 
Hydrocarbon burner, T. O. Bateman . . . . . 726, 2 1 2  

(Cootlnued on page 31.).) 

Simp ly p ress this metal bar ¥if" 
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Y o u  S h o u l d  K n o w  M o r e 
about the pen that has revolutionized the fountain pen business-the pen that is so extensively, but crudely imitated­
the pen that, by such imitation, is acknowledged to be the 20th Century wonder in' fountain pen evolution. 

SEND FOR. OUR. BEAUTIFUL NEW I L LUSTR.ATED CATALOG 
explaining its many advantages over all other fountain pens, and showing patented features not found in imitations ; also Prof. Sloan's Suggestions, for imprOVing your hand-writing, model capitals, bUSiness lettering, vertical writing, 
etc. It's yours for the asking. 

THE.- CONKLIN PE.N CO. 816 M adison Avenu e .  T O L E D O .  OHIO. 

The Humphrey (res(ent NO. 8 
Factory 

Price 

only  

Instantaneous Water Heater will 
beat a tnbful of water for your 
bath while you undre8s-at a cost 
of about one cent for gas ; always �:���y ��r:���

t
th��

t
a��

t
�� 

applied. HelJZht 30 inches. Made 
of beautifull Y" nickeled COD

�
el'. 

Manutacturer8'w'lr�c�I�;:!l-P'�t:d shelf and Oracket. 
�g�p�

e
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w
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Ot b er Heaters �15 
to $45, for either fo�(XX) �� u�:oline. 

Write to·day for �"""""pi.o;,o;; our beautiful book i���e'�'1-X:liiE�f a 

H u mphrey Mfg , & Pltg. Co., Dept. A, Kalamazoo, M ich. 

-
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IRene 
Co Clrs &- Cuffs. 

Made of fine cloth, exactly resemhling fashionable 
linen goods. 10 collars or 5 pail'S cuff5t. 25c. [By mal / SOc.) 

No Laundry Work. When Boned. Dilcard . .  Reversible Collar Co • •  Dept. 3, Boston, Mass. 
FOR 

GUNSMITHS. TOOL 
MAKERS, EXPE R I ·  
M E NTAL & R EPAI R  
WO R K ,  ETC.  
From 9·jn. to  13· in. swinJ{. 
ArmnRed for Steam or 
Foot Power, Velocipede 
or Stand-Up '.rreadle. 

Serut jor Catalogue. ,������!!I� W. F. & J N D .  BAR N E S  CO.  
Established 1812. 

1999 Ruby St., ROCKFORD, ILL. 

MOST POW E R F U L.  WHITE LICHT 

SUN i�'VAL 
Malt1c LanteP'llA, ptct�re Machlne� 
Fllml!l aDd Slides. Bouarht and Sold. 

HARBACH D_ CO 809 Fl lbert Street, . al • PHILADELPHIA, PA. 

Have E lectric Lights 
IN YOUR LAUNCH 

Yon can if you use the 
" C H A M P I O N  ACC U M U LATORS" 

Charging the battery from any 
�
OOd ignition Dynamo. Vsln� Oat-

e�IJy !�d :�':.�ii�l: t��fl��is.
emerg-

Serut jM booklet .. 
H .  C. MacRAE, 315 St. Panl St., BALTIMORE, MD. 

�----------------
A UNIVER.SAL 
POCKET MEASURE 

The only practical all around measure 
ever made. Measures curves of all kinds 
:Rr��:

i
70:�t8t�
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!
g
:e�I:Z�i� r���p�

r t\�:' 
brain and money saver. Absolutelv ac­
curate. Measures any distance. Can be 
set to " zero" at wil l .  Any one can use it . 
H i�hest endorsements. Circular free. 

STEC K E N R E ITER MFG.  CO . , 
96 LAKE STREET, CHICAGO. 

AND 
AUTO M O B I L E  

M OTORS 
Write for Cat. 

Grant Ferr is  Co.  
Troy, N. Y.  

of the purest drinkin� water and 
free from all Aolid at-oms and 
disease germs. F.very houseM 
bold should have a 

FILTER 
which prevents the spread of many 
diseases generally originating in impure 
water. . 

BEU KEFELD FILTER CO •• 
4 Cedar Street, New York. 

A G O O D  I N V E ST M E N T 
For $U� :O'io';,\�I�e��J'.Yo�G�,:rthnf�tff�rt�J.: tions for learning TELEGRA PH 

O PERATING. 
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a
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a
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to earn good WAges. 
Send 25 cents for uni· 
versal datinliZ starn p. 
by mail, postpaid. 
Send for our catalog. 

Est-abtished 187V. 
20 Park Place New York 

RUBBER STAMP MAKING. - T H I S  
article describes a simple method of making rubber ��I�W�"'I�iA�CI�n�Pt�.��tb; :J'��:���;. w:o ���1°a��Z 
oerience in rubber stamp makln�. One illustration. 
Contained in SUPPLEl'tI EN'l' 1 f l O . Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 

W H AT D I D  
W E  

UOTE 
THEM ? "  

Carbon-copy inaccurac¥ 
and letter-press mussiness 
should have no place in 
the modern business 
organization. Any 
failure to make the 
same corrections on 
the oorbon - copy 
which were made in 
the, origina I letter leaves 
k���o�liele����t

c����� 
of the original. 
Get. a " Y and E "  

Jlapid Jloller 
Letter Copier. 

Delivered -
It is a simple, speedy ma­

chine which shows every 
alteration in the origina 1 
�:��rp�f: r:��

o
:;s1fil:� �g:���or;tei��e 

can a husky office boy , and U;t��e 8ft:;�8�ta_ 

�t:�'t\��Jl�:}�ld��Si�� !ogue " 33 F." 

F:����x.��et abfio':': ����ther big corporations. 
By the way, how do you file your corre�wond. 

ence ? " Shannon " or " Vertical " ?  If you will 
write today for Special Information Blank U F'J 
;l�n

wj�� �h�n��e�ini �lt��c�t
rd�Shr

a 
y���l��� 

vidual husiness. YAWMAN It ERBE MFG. CO. 
Main Factories and Ex. Offices, Rochester, N.  Y. 

T H E  TURNER BRASS WORKS 5 7  M I C H I GA N  S T_. C H I CAGO. 
A L U M I NUM. B R ASS AND B R O N Z E  CAS T I NGS 
MACH I N I NG , STAM PING,SPIN NING,POLISHING, 
PLATI NG _ 
EST IMA TES FURN I SHED ON SPECIAL WORK. 

Removed to 182 Milk Street. 

WIRELESS TEL.J!jGRA PHY.- SCIEN-
TU'IC AMERICAN SUPPLEME � 'r NOB. 1 �1 ::1, 1 3 �7, 
1 3'-!S and 1 3'-! 9 ,  contain ilIust.rated articles on this 
subject by G. Marconi. Additional il lustrated articles 
by otber authors are contained in SCIENTIFIC AMERI­
CAN SUPPLEMEN1' Nos. 1 1  '-!4 . 1 1 3 1 . 1 1  ,. ,. ,  1 1 9 '-! ,  
1 ·ol l ,. , I '-! 1 ,", 1 2 1 9 and 1 3 04 . These papers con· 
stitute a valuable treatise on wireless telegraphy. Price 
10 cents each from this office. and all newsdealers, 

Palmer  Complete 1 7 -ft . Lau nch ,  $ 1 95 
MARINE ENGINES. BOAT FRAMES 

Catalog Ifree 

T H E  

DtNSMORt 
DOtS MORt 

Densmore Typewriter Co . , S::wR�';;�k' 
ELEVATING  - CONVEY I N G  G-q,� �'" .. 5 ... "-
POWER TRANSM ISSI O N  MACH'Y • � �6� ��++."� 0.,. 

Coal M i n i n g  M ach i nes 
E LECTRIC M IN E  LOCOMOTIVES 

POW E R  COAL D R I L LS 
COAL H A N D LI N G  MACH I N ERY COAL WASH ING  MACH INERY � � oC'<Z �; � ... 

© 1903 SCIENTIFIC AMERICAN, INC.
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Since the introduction of the 
Dr. Deimel Linen Underwear 
there are more comfortable 
people in the world than ever 
before. 

Booklet teUi"ll aU about them 
anuI the garments may be had 

AT LEADI N G  DEAl E R S  EVERYWH E R E  
THE DEIMEL LINEN-MESH CO., 

(Originators of Linen·.Mesh) 

491 Broadway, New Y ork • .  

New Type 
2-Cycle Motor 

PATENTED. 
Range of Speed 20U to 2.000 Revo· 

lutlons. 
�. H. P • • A utO_ or M.ariue, 100 Ibs. 
8 H. P. Auto. or Marine, 175 lb •. 

Manufacturers in search of tbe 
best sbould address 

CUSHMAN lflOTOk CO • • Lincoln. N ebraska. 

U .  S. A. 

L I  U I D  P I S T O L  
Guaranteed 

Will stop the 
most vicious 
dog (or man) 
without perma= 
nent injury . 
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uired. Over 20 81:0t8 in ODe Joadi n�. 

:�mU:S�I:tc�O Arl'1e�::�:: o���8��f�J�?
ieS, cashiers 

PAR K E R .  STEARNS & SUTTON,  2 2 6  S o ulh SI . ,  New Y o r k  

The M E DA R T  
BOAT B U I LD ING  
M AT E R I ALS 

bring boat construction within the 
ran.l{e ot amateurs, at a 810'\11 cost. 

Yachts, Lauuches, Row Boats. 
Send stamp for catalog. 

F R E D  M E DART, 3 6 4 5  DeKalb S I . ,  SI .  L o u i s ,  M o .  

Scientific American 
Bui lding Month ly 

NEW VOLUME NOW READY 

VOL. 34-JVLY to DECEMBER.. 1902 
4 Montbly Magazine of Domestic Architecture 

Sumptuously lllustrated 
2 7 6  l I I uslrat i o n s  Six Covers in T i n l  1 4 6 Pages 

B o u n d  in Boards Price. $ 2 . 0 0  prepaid by m a i l  

The Thirty-fourtb Volume of the SCIENTIFIC 
AMERICAN B U ILDING MONTHLY more than maintains 
tbe bl/lib standard establisbed by th i s  valuable Map:u­
zlne. Its '" Talks with Architects "-contribu tions by 
the leading architects of the day ; it� editorial discus­
sions of important subjects relatinQ; to domesttc archi­
tecture ; and its many specializep· Departments make it 
tbe most useful and most valuable publication of it. 
kind. 
TALKS WITH ARCHITECTS 

U A Talk on House Fittings," by a sanitary expert. 
f

r
·J':�r.:':l�� SRJ:,��gr ��M,p������

rt
i�r tlfe 

Home." Mr. Charles M. Lehean on H OP?ortu,ni­
ties for Decorative Art'." Mr. Wi.lliam :Martin 
t��!'g�.:1l�o���r, 

Architect." Mr. Percy Grilfen 

EDITORIAL A RTICLES 

:: �t:alrt���
e
:�� �o�:��� n�t����;a�:�!::: 

"How the A�cbltect Helps the Home." " How 
tbe Housebolder Helps tbe House." 

DEPARTMENTS 
U The Garden." iii The Household ." iii Sanitation ." 
" Stable Lore." U The City House." , . Civic Ret­
terment." u Country Life." " The Flat." " I"tre ����t���!t ··,:r�:a�i�

nt¥alr.?,use.�: F::a���� 
. . House 8ugJl'estlons." " WaU Papers." " The 
Kitchen." h New B 'Joks." '" Legal Notes." " New 
Building Patents." U PuJ)lIshers' Department." 
Tbe SCIENTIFIC AMERICAN BUILDING MONTHLY 

����,::�����.o�;!ft�;���������gdb�W�\'::. �'1
e
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ernte price, tOJlether with a cover beautlfully printed 
in tint. Tbe il lustrations are 0.11 made from photollrapbs 
taken expressly for the Magazine and are printed wir,b 
:��fu���;n!�t �� tg: flr:s���:l��' p��:nf���:p���� 
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tions accompany each illustration. The illustrations 
include photographs of exteriors. interiors and details, ��,!�g!!ssa1:�:=� ��:::k�

n
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ts class and of tbe utmost practical vo.lue 

For �ale by 

MUNN Ie. CO .,  36 1 B'way, New York City 
and all newsdealers 

Scientific American. 345 
Hydrocarbon vapor burner, 'rarmon & 

Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725,796 
Illuminating device, R .  Mancba . . . . . . . . . . 726,081 
Indicator. See. Lamp tilling Indicator. 
I nhaler, A .  Bulling . . . . . . . . . . . . . . . . . . . " 725,928 
Inha1er, tubular, " H. �-'erre . . . . . . . • . . . . . .  726, 037 
I n kstand, G. ,f. Sengbuscb . . . . . . . • . . . • . .  726, 1 94 
I nkstand, fountain, ,f. D. Ba rry . . . . . . . .  725, 920 
Ink well, G.  ,f. Seugbuscb . . . . . . . • . . . • . .  726, 195 
Inscriber, R. H. Smitb . . . . . . . . . . . . . . . , 726,002 
I nternal combustion engine, A. L. Riker . . 725, 990 
Jack loek, .r. ,f .  Heys . . . . . . . . . . . . . . . . . . .  725 , 961 
Journal box, self-lubricating, J. }I-'. Smith, 

,fro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725, 888 
Knitting macbine, G. D. Mayo · . . . . . . . . . .  726, 178 
Knitting machine needle, E.  A. Hirner . .  726 , 1 63 
Knitting machin£", straight fashioning, C .  

H .  Aldridge . . . . . . . . . . . . . . . . . . . . . . . . .  725, 647 
Knitting machine thread feeding " mechan-

Ism, G.  D .  Mayo . . . . . . . . . . . . . . . . . . . .  726, 229 
Ladder, store service, Henning & Burton . . 725, 705 
Lamp and circuits and conductors therefor, 

electric incandescent, G .  Weissman n . 726, 1 24 
Lamp bracket, G. W. Weidner . . . . . . . . . .  725, 808 
Lamp burner, vapor incandescent, S. M .  

Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725,740 
Lamp filling indicator, E.  A .  Burlingame . .  725, 670 
Lamp glower and attaching terminal wires 

tbereto, electric. M .  W .  Hanks . . . . . . .  725,703 
Lamp jack circuit arrangement, H .  P. 

Clausen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726,2 1 5  
Lasting macbine, McAulltl'e & Hogan . . . .  726, 087 
Latbe back rest, turret, C. G .  Rlcbardson . 725,775 
Lathe center, ball bearing, I. H. Gilman . .  725, 697 
Lay rocker shaft box or bearing, S. H .  

Bevill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725, 659 
Lead sucrate, making, A.  Wohl . . . . . . . . . .  726, 1 30 
Lemon squpezer, J. K ress . . . . . . . . . . . . . . . .  726,075 
Lifting device, H .  F . .  Beeman . . . . . . . . . . . .  725, 923 
Light effects, system · for operating, R. F .  

Spangenberg . . . . . . . . . . . . . . . . . . . . . . . . . .  726, 1 99 
Linotype machine, C. Muehleisen . . . . . . . .  725,861 
L i notype machine, S .  J.  Briden . . . . . . . . . .  726,019 
Liquids, apparatus for purifying, steriliz-

ing, or aging, R. C .  Turner . . . . . . . .  725, 803 
Litbograpbing and printing roller, A.  W .  

K l i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725,971 
Loom fiiling replenishing mechanism, E. S.  

. Stim pson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725, 790 
Loom reed, K. I�\ Weissbach . . . . . . . . . . . .  725, 809 
Loom shuttle tension device, A .  Baldwin . .  725, 652 
Luggage carrier, S. Jacobson . . . . . . . . . . . .  725, 7 1 5  
lIagnet for alternating current generators, 

rotating field, H. G .  Reist . . . . . . . . . . . .  72 5,77:) 
lIarking implement,  G. A. McAlpine . . . . . .  726, 086 
Mash in m 8 sh tubs, a rrangemen t for heat· 

lng, cooling, and mixing tbe, G. U llricb 725, 894 
�Jassage instrument, C. Owens . . . . . . . . . .  725, 987 
Matcb box, ,f. W. Buncb . . . . . .  ; . . . . . . . . .  725. 822 
Ma t�b case or bolder, F. ,f.  Stone . . . . . . . .  725.791 
Measuring and sampling machine,  com· 

bined, H. S.  Badger . . . . . . . . . . . . . . .  725,915 
Measuring device, E .  Smltb . . . . . . . . . . . . . . 726, 1 98 
Measuring ribbon, etc . ,  machine for, B .  

Kobn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725, 972 
Meat, curing tube for pickling, J. J.  Bailey 725, 91 6 
Mechanical movement, E. A. Malnguet . .  725,977 
Mechanical movement, C .  J.  Wennas . . . .  726, 008 
Melting furnace, ,f.  F.  Cottrell . . .  : . . . . . . .  725, 9:J6 
Mercury s3.1ts of e tbylenediamin basps and 

making same. Wicbmann & Klppenberg 726, 1 26 
Metal planer attacbment,  L. E. Ward . . . .  725 , 8 1 15 
Metal seat, presspd, R. T. J. Martin . . . . .  726, 1 7 6  
Metallic t i e  and raIl fastener, J.  A .  Bough-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725, 665 
Metering, multiple rate, Tbomson & Cox . .  726, 2:l;{ 
Micrometer, inside, L. S. Starret t . . . . . . . .  726, 003 
Milk, etc . ,  apparatus for clarifying and . 

aerating, ,f. L. Bergb . . . . . . . . . . . . . . . . 726, 134 
Mining culumn bar, A .  Johnson . . . . . . . . . . . .  726,066 
Mixing and .bleacbing engine, A .  Rommeney 725, 877 
Motors, controlling' Induction, H. P. Davis . 725, 681 
Mowing machine, E .  B. FIsk . . . . . . . . . . . . .  726, 1 52 
Multiple rate meter, Thomson & Cox . . . .  725,798 
Music box indIcating device. G .  A .  Braeh· 

hausen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725, 666 
"Musical and pneumatic devices, bellows for, 

W. F.  Cooper . . . . . . . . . . . . . . . . . . . . . . .  725, 677 
�I nsical instrument bplloW8, M. Clark . . . . .  725, 824 
Musical instrument, mechanical, C. L. Davl s ' 725,941 
Net, minnov?, S.  W .  Higgins . . . . . . . . . . . .  725, 962 
Nipple, nursing bottle rubber, W. F .  Ware 726, 1 22  
N u t  wrench, H. E .  Andrew . . . . . . . . . . . . . .  726, 012 
011 burner. M. C .  Henley . . . . . . . . . . . . . . . .  726. 059 
011 burner. C. W. Sievert . . . . . . . . . . . . . . . .  726, 1 06 
011 heater anG vaporizer, J.  McDermott . .  725, 862 
011 or gas engine, bydroca rbon, E. W. Graef 725,70i l  
011 tank, B .  F . .. · Collins . . . . . . . . . . . . . . . . . .  726, 1 4 2  
Ores, desulfurizing sulfid, A .  D. Carmi· 

ehael, reissue . . . . . . . . . . . . . . . . . . . . . . . .  1 2, 1 05 
Oxidizing textile material, a pparatus for, 

C .  E .  Wild . . . . . . . . . . . . . . . . . . . . . . . . . .  726, 207' 
Packing case sides, machine "for making, 

F.  P.  Cbeney . . . . . . . . . . . . . . . . . . . . . . .  725,9:10 
Paper hag bolder and printer, R. D. Simp-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725, 785 
PapPI' or leather glassing machine, S .  E. 

Dart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725, 680 
Pawl, 1. W. Doeg . . . . . . . . . . . . . . . . . . . . . . . .  725, 682 
Pbotograpbic exposure meter. A. Watkins . .  725.807 
Photograpblc printing apparatus, A. Jaray . 725, 969 
Piano playprs, striking mechanism for auto- " 

matic, W. F. Cooper . . . . . . . . .. . . . . . . . . .  725,676 
Piano string bridge bearing, F. Schimmel . 725,781 
Pipe clamp, InSide, B .  W. Masterson . . . . . .  725, 739 
Plaiting or braiding macbln", E.  L.  Tborp 726. 1 1 6  
Planter, corn, L .  P .  Graham . . . . . . . . . . . . 726, 1 57 
Planter wheel, N. Nilson . . . . . . . . . . . . . . . .  725, 762 
Plastic compound,  O .  T .  Hungerford . . . . 725, 968 
Plate, pie or cake, J. A. Bennett . . . . . . . . .  725,6!l7 
Plow, N .  A .  Freeman . . . . . . . . . . . . . . . . . . .  725, BHn 
Plow and cultivator, J. D. K elley . . . . . . . . . .  726, 1 68 
Plumher' s clamp for wiping joints. C. Riley. 725, 874 
Pneumatic carrtpr, C .  H. Bu rton . . . . .  ; . . . .  726, 022 
Pnpumatic carripr. O. S.  Plkp . . . . . . .  " . . . . .  726, 097 
Pneumatic despatch apparatns. automatiC 

swltcb for. �'. C.  Cutting . . . . . . . . . . . .  726, 033 
Pneumatic dpspatcb tube carriers, lock for, 

W .  Blancbard . . . . . . . . . . . . . . . . . . . . . . . .  726,017 
Pneumatic tube apparatus tprminal, J.  T .  

Cowley . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  726. 0�0 
PnC'umatic tube safety valve, A. " Kopnlg . .  726.0-72 

·Polp sockpt, B .  D. Bru('n . . . . . . . . . . . . . . . .  725, 685 
Polp tip, v£"bicle, Lewis & Luckey . . . . . . . .  725, 729 
Post protector, J. Beazley . . . . . . . . . . . . . . . .  725, 820 
Postal card, A. Holfmann . . . . . . . . . . . . . . . .  725. 9HH 
Poucb. ,f. A Smltbllne . . . . . . . . . . . . . . . . . .  725, 88\1 
Powpr translating dpvlcf', G. W. Ma rhlp . .  725,978 
Printing cliC'hps and high rpllpfs ; "prodnc-

....... 

lng, J. Scbmldting . . . . . . . . . . . . . . . . . . .  725.879 
Printing .pre&s bpd movpmpnt. o W . � .  H uson 725, 7 1 4  
Printi n g  press delivpry mechanism, C .  O .  

Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726, 1 61 
Printing pr�_sJJ" tYJPpan gagp adjnsting li nd 
. squaring device, P. W. Wiley . . . . . . . . . .  726. 1 28 
Proj ectiles, manufacturing, Newpll & DE-an 726. 2:l0 
Propellpr weed cutter, launCh, L. M . Millpr 720. 1 80 
Pulp distributer and feeder.  Cohen & G ross 725,932 
Pulp vpssels, apparatus for making, F.  B. 

Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725.966 
Pump, feed, E.  Josse . . . . . . . . . . . . . . . . . . . .  726.069 
Pump, bigb speed, D. Bank! . . . . . . . . . . . . . .  725.81 4 
Pump, motor, D. Bankl . . . . . . . . . . . . . . . . . .  725. 8 1 3  
Pump, rotary, W .  S. Sba rpneck . . . . . . . . . . .  725. 784 
Purse, etc. , A .  I rons . . . � . . . . . . . . . . . . . . . . . , 726, 1 66 
Qulck·acting wrench, H. Aue . . . . . . . . . . . . . .  726,01'1 
Rack. Spe Bread and cake rack . 
Rail block. W. H. Artbur . .. . . . . . . . . . . . . . . . .  725, 9 1 4  
R a i l  joint, J. H. Fowler . . . . . • . . . . . . . . . . . .  725, 83� 
Rail joint, P. Holbrook . . . • • . . . . . . . . . . . . . .  725. 965 
Rail joint, G.  H .  G ray . . . . . . . . . . . . . . . . . .  726,050 
Rail joint, A. Hauptman n :  . . . . . . . . . . . . . . .  726. 057 
Railway rail bridle rod, .J. R. Jobnson . . . .  725, 720 
Railway signal systpm, J.  P. Colpman . . . .  725, 674 
Railway switch, C. F. G ranger . . . . . . . . . .  725.1156 
Railway switch, 'S. S .  Nlcbol . . . . . . . . . . . . . .  725,986 
Railway SYStPID, aerial, L. A .  Gross . .  ; . . .  725, 8aS 
Railway tie, E. McConnell . . . . . . . . . . . . . . .  725. 758 
Railway tie, W .  C .  Kirkland . . . . . . . . . . . . . .  726, 170 
Railway vehicle coupling; automatic, B. 

April . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . .  725, 649 
Railway wagons, etc . ,  construction of under-

frames for, P.  Grant . . , . . . . . . . . . . . . . .  726,049 
Railways, mechanism for cutting, crushing9 

and dislodging ice or sleet o n  tbe tbird 
rail of electric, H. Klein . . . . . • . . . . . .  726,225 

Refrigerating apparatus, C .  J.  Coleman . . . . .  726 , 2 1 6  
Refrlgpration systpm, C .  J . . Colpman, 

726,217, 726,218 
(Oonttnuea on page 3t6.) 

The lather of Williams' Shaving 
Stick acts like rich cream to 
the hot or irritated face.  It is 

soothing, comforting, re­
freshing and antiseptic , 
and makes shaving really 
enj oyable . 

11 

Price, Twenty-jive Cents, of all Druggists. 
The J. B. WlIIlams Co.. liIaslonbury, CI. 

LONDON PARIS DRESDEN SYDNEY 

TOURIST CARS 
via NICKEL PI. A'l·E ROAD are famous for their com­
pleteness and luxurious comfort, have flnest equipment 
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Se� local agents or Inquire of A. W. 11lcclestone. D. P. A.,  
� ���

d
St�!�i:��:a�����tf: or R. E. Payne, Genl . Agt., 

POTTER'S .. S P R I N G " BRAKE BLOCKS. 
Adapts tbe whole lengtb of shoe to wheel 
under all circumstances. Does not squeak. 
rattle. jump. or freeze up. Will bold rubber 
wear sboes witbout bolt. ur screws. Special 
����':,;.� !f..��:�11��:-W':3�����: lI8��RJ.� 

Do YOU Want 
A Better Position? 

The indorsements and photoi;"raphs that we have: 
published i n  the various magazines, during the past 
year, promptly convinced many that we could train 
them for advancement. For the few who sti l l  doubt 
that we can enable them to better their positions and 
increase their salaries we have compiled. at a great 
expeDse, the 48-page booklet illustrated below. 

This gives the names, addresses, and advancentent 
of over a thousand I .  C.  S. students whom we have 
placed on the road to progress and prosperity. 
Among these you will find the names and addresses 
of many in your locality with whom you can confer. 

2�u:s��s�0:�(::;�nfIO 
n�;. i�e;�� �a�y�en�O���k��� 

buy. Every student of the I. C. S. is entitled to the 
assistance of the Students' Aid Department in secur­
ing advancement or a new position. Start TODAY 
to risel 

Fill Out and Send in the Coupon NOWI 
• • • • • • • • • • • • • • • • • • • • • • • • •  • • 
: International Correspondence Schools : 
• Box 942, Scranlon, Pa. • 
• Please send m e  yo�r booklet, " 1001 Stories of Suc- • 
• cess, It and explain how I can qual ify for the 

position before whicli I have marked X. • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

I �:��:�l�:1 D�fits.  
Electrical Bng. 
Electrician 
Telephone Eng. 
Steam Engineer 
Marine Engineer 
Civil E n glneer 
Surveyor 
Mining, Engineer 
Sanitary Engineer 
Architect 

T:���l:-M�I�I���. 
MetallurgIst 
Chemist 
Ornament. Design. 

��:�t��o:er 
Stenographer 
Teacher 
To Speak French +� �g::= �::�:� 

: Name ____________________________ __ 

: St. & No •. ____________ _ 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

: City State : 
• • • • • • • • • • • • • • • • • • • • • • • •  

EVOLUTION OF THE AMERICAN Lt .· 
comotive.-By Herbert T. Wo.Iker. A valuable serips 
by a member of the National Railway Museum f'ommtt­
tee. Tbe locomotive from 1825 to date is described and 
Illustrated by careful drawin/lis, /lireat attention being 
gIven to historical accuracy. 21 illustrations. SCIEN-��� tr�:�f:�aiJi�p;�rlll:.i1�sb� IJ:� 1?c�. !U�' 
newsdealers. 

THE EQUITABLE LIFE A8SURANCE SOCIET Y of tbe 

United States. 120 BROADWAY, 1'iEW YORK. Dept. No. 211. 
Please send me information regarding an Endowment for 

Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Address . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • • • • . . . . • • • • • • • . • • • . • • . .  

© 1903 SCIENTIFIC AMERICAN, INC.
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Valuable Books ! 
1902 EDITION 

All the World's Fighting Ships 
By FRED T. JANE 

Author of the Naval Wa r Game (Kriegspiel) 

Usen as a text-bock in European navies. The only 
absolutely p.orrect and complete work of the kind pub­
lished. 
394 Pages. Over 3,000 IUustrations. Oblong Quarto. Cloth 

Price $;>.00, post free 

NOW READY. 

Modern Machine 
Shop Tools 

Their 
1��i'!.�����il':.':iin,!PfJ';.�t:0I'la':i':.d

ai!'!".anipn. 
Macbine Tools. 

By W. H. V A N D ERVOORT. M. E. 
Large avo. 516 Pages. 613 Itlustrations. Bound in Cloth. 

Price $4.00. 
An entirely new and ful ly illustrated work. treating 

the subject of lliodern illachine Shop Tools III a 
concise and comprehensive manner. Special care has 
been taken to eliminate a1l matter not strictly pertain­
ing- to t he subject, thu8 making it possible to give the 
reader complete information pertaining to machine 
shop tools and methods in a single vol ume at 8 mode· 
rate price. 

The work is logically arranged j the various hand and 
machine tools being grouped 1nto classes, and descrip­
tion of each is given in proportion to their relative Im-
rg�1:��

e
ci rJ:rtJ��s�fr��n:h��hr:�:n�I;:r�y v��;c�f�:�� 

Each tool is considered frurn the following points : 
FI RS'I'-lts construction. with hints as to its manu­

tacture. 
SECOND-Its operation, proper manipulation and care. 
1.'HIRD-Numerous examples of work performed. 

DIES 
TH'=IR CONSTRUCTION AND  USE  

For the Modem Working of 
Sheet Metals. 

By .J OSEPH V. WOODWORTH 

Octavo. Cloth. Very' Fully Illustrated. 
Price $3.00 Postpaid. 

This book is a complete tr2atise on the �ubject 
and the most cOIDorebensive and exhaustive one in existence. A book written by a oractical man for 
practical men, and one that · no diemaker, machinist, 
t.oulmaker or metal-working mechanic can afford to be 
without. 

Dies. press fixtures and devices from tbe simplest 
to the most intricate in modern use, are shown, and 
their construction and use descrihed in a clear, pract i­
cal manner, SCt that all gradps of metaJ·working me­
chanics will be able to understand thoroue.h ly hnw to 
design, construct and use them, for the production of 
the endless variety of sheet· metal artwles now in daily 
use. 

HARDENING, 
TEMPBRING, 

ANNBALING 
and 

FORGING OF STEEL 
By J O S E P H  V. WOODWORTH 

Refrigt'ratol' (":il' v( 'uti la tol', \V. I� .  Hharp . 
ltt'frig'Pl'lI tol' door, �hallklil l & lIausam . .  . 
Rt'g'ula tOI', J. B. Foote . . . . . .  ': . . . .  , . . . . .  . 
Ht-in fewl! ' !" ,  .r . I I .  Niellstadt . . . . . . . . . . .  . 
Ht'vPJ's i l lg' 111t'('hu llislll , L. E. UobillSOll . . .  . 
Itoad, I't(' . , F . . f. 2Sash . . . . . . . . . . . . . . . . . . . .  . 
Hotal'.\' Pl il-dut' , L. M. A. Eutin . . . . . . . . .  . 
Uota l',,' t'ngil l i ' , I I .  L. Lewis . . . . . . . . . . . .  _ 
Had i ron, gas IwatilJg, II . W. () ' [)owll . . .  . 
�alt lluekiug' apparatus, 'r. Courtland . . . .  : . 
Hand rutting, sifting, hllllv·crushing, and 

mixing llluchinp, N .  K .  Skow . . . . . . . .  . 
Sash fastellPr, .J. BohlplJ . . . . . . . . . . . . . . . . .  . 
Sash sPcllring deviep, ontsi<ip, 'V. M. Heely 
Satchpl, musil', H. ]<� . Trogllitz . . . . . . . . . . 
Saw Ipvi·I , .f. Bertrand . . . . . . . . . . . . . . . . .  . 
Sa wmill, portahh', \V . L. Hunt . . . . . . . . . . .  . 
Sral(', .T. II .  Curl' . . . . . . . . . . . . . . . . . . . . . . .  . 
Scalp, automatic COllllHlting and w('ighing, 

72r.,!l!).l 
725,7H::  
721), On2 
72(. , I '�I·l 
72 1),nm 
72r. , n�:� 
72G, 024 
72t1,22K 
725, �'H;1) 
72G, 1 4:1 

725, S84 
725, 662 
72(), 1U2 
726, 1 19 
725, 920 
726 , 1 65 
726, 021 

T. S. Moullt . . . . . . . . . . . . . . . . . . . . . . . . 72 6 , 1 82 
ScrePll for w imlmn; , doors, etc. , 11�. C. 

W right . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726, 2 1 0  
S('rew mechunis·m, \V . L.  Hchellenbuch . . . .  72G,77n 
Scribbling and eurding llH1Chhw, GarRPd & 

Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725.S:H; 
Hpal, hottip, 11\ A. glll l'il'k . . . . . . . . . . . . . .  725, 087 
Seal, prpssurp rpsisting, D. Craig ; . . . . . . . . .  725, n:n 
:O;palpr, t'nvplop, II. 1. 'rullpy . . . . . . . . . . . . . .  725,7B5 
Hppding machiu<" I·� . Bust'lmm . . . . . . . . . . . .  725,n21 
Hf:'inp, I .  &. PalllH'r . . . . . . . . . . . . . . . . . . . . . .  72iJ, 088 
Spparator, .T. SlaUpl'Y . . . . . . . . . . . . . . . . . . . .  726,000 
Sl'wing machirll' w'p(llp th rl'adt'J', II .  B. �lay-

1lI1rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 726, OSa 
Sewing machine prf'sspr foot, D. L. Chandler 725, 92D 
Spwing machine transmitter, elpctric motor, 

J.  Rospnhprger . . . . . . . . . . . . . . . . . . . . . . .  725,776 
Shade, adjustabh' window, J .  T. Taylor . . . .  726, 000 
Shaft coupling, 1\1 . IInlfpenn-" . . . . . . . . . . . . 725, 957 
Shaft coupling', G. G raham . . . . . . . . . . . . . . . .  72H,(H7 
Shaft loop and bueklp. eomhilwd, C.  E. llprry 725, 658 
SlwHrs, scissors, (-'te . ,  joint fol', .Johns & 

Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 5 , 7 1 8  
Shpiving system, . J .  Harrison . . . . . . . . . . . .  726,05:3 
Ships, dpvice for indicating position of 

sunken , A. Tomic . . . . . . . . . . . . . . . . . . .  726, 1 1 8  
Shoe, A .  D. PuerIl e r  . . . . . . . . . . . . . . . . . . . . .  725, 711 
Shop clpanpl', C .  G-. Strombcck . . . . . . . . . . . .  726,201 
Shovpl, "\\r . � .  \Villiams . . . . . . . . . . . . . . . . . .  725,90iJ 
Siftpr, plan, J .  KOIlt'gen . . . . . . . . . . . . . . . . . .  72G, 073 
Sigl?t tf'sting apparatus, R'_'ich & Clason . .  72fi , 1 0 1  
Siphon,  J _ Fogg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125, 94f) 
Sketching pall, l�. A. Chpstpr . . . . . . . . . . . .  726, 1 4 1  
Skylight OIH'rating (h-'vic(l, F. Rpiehul'u . .  725 , 1'17] 
Smelting furnacl' , E.  I" . ml'ssing . . . . . . .. . . .  725 , 6 6 1  
Sound vibrations in watt�r,  automatic Ul<'allS 

for producing , A. J.  )luudy . . . . . . . . . . 125,755 
Speed indicating and rpgulating apparatus, 

A. Wl'tzel . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Speed mechanism, I-Ipa th & Baseman . . . . .  . 
Spepd mcchanism, varialJlp, Ii' . .T. \Vatt . . .  . 
Speed l"f'gulator and stop lllt'chani slll , T. 11 .  

Macdonald . . . . . . . . . . .  -. . . . . . . . . . . . . . .  . 
Spike extractor, E. E. \Velsh . . . . . . . . . . .  . 
Spring coiling machine, I'� . Kirk . . . . . . . . . .  . 
Springs in jointed IDl'mbel"s, dC'vict� for as· 

�pri�t��lil��)'pa�.�t;�� , S
.��

i t
1f�

n
�o�,:i(:s· · : : : : : :  

Stave sawing machint', P. \Vinpman . . . . .  . 
Sh'am boiler, Raymond & Hoffman . . . . . . . . 
Steam engine, E. C. Doolittlp . . . . . . . . . . .  . 
Steam pngine, oscilla ting, ]�. L. Street . . .  . 
Steam generator, C. A. l\larrdpr . . . . . . . . .  . 
Steam generator water level indicator, H. 

726, 1 25 
725, H5H 
725, 89!) 

725, 857 
725, 9U2 
725, 72:3 

725,788 
725,H27 
725, 908 
725, 772 
725, 945 
726, 1 1 0  
725, 7:17 

Thh'munn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726,20� 
Stf-'am trap, L. B .  Fulton . . . . . . . . . . . . . .  7�(j, 1 5�) 
Stone, bricks, etc. , apparatus for prC'paring 

eomposition for ar t�ticilll, L. P. Ford . .  725, 6n� 
Stopppr. See Bottle stopppr. 
Store service apparatus, C .  ,Yo �JcCormick, 

726, 089, 726,090 
Stove and hot watt·r hpat('r, combined ('ook-

ing, R. Purdy . . . . . . . . . . . . . . . . . . . . . .  726, 1 8H 
Stove, gas. E. E. Fr('(IN'iek . . . . . . . . . . . . . .  725, 8:H 
Stovp, gas, A. C. \Vitman . . . . . . . . . . . .  , .  726, 0 1 0  
Stovp g a s  saving attachulPnt, S.  ""'. Shoupe 725, 882 
Stra i IlP l", M. E. G allahpr . . . . . . . . . . . . . . . . 725, D52 
Strainer, dow» spout adjustablf-', R. F. Cole-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725, n:tt 
Street s,,'peppr, E. Curtiss . . . . . . . . . . . . . . .  725, f):�!) 
Strpt't swppppr, A. FIl'chtheim 726, O-lO 
Sultltf-' h'ps, u tilizing, Drewsen & ])orellfeldt 726,Oa6 
Sulfuric fillhydrid, maldng, Le Blanc & 

K rauss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726,076 
Suppository, Ii'. F. Fehller . . . . . . . . . . . . . . . .  725,831 
Suspf'nders, hoy 's , M.  Goodman . . . . . . . . . . .  726,045 
Switch operating mpchanism, C .  E .  Badgt?1· 725, 6GO 
Talking machillP case, W. Barnes . . .  � . . . . 72G , 8 1 !)  
T a n k s ,  storage bins, or warehouses, wall 

f o r ,  �'. K e e s  . . . . . . . . . . . . . . . . . . . . . . . .  726,071 
Tanning hides, skins, ptc. , O .  P. Amend . .  725, 648 
Taper making apparatuF;, .J. L. Harvpy . . . .  725,704 
Tpa, ohtaining extract of, Rogpr & Ramlipr . 720, 1 02 
Tp}f'ptlOne recpiver holder, G. l{onigstpin . .  725, 85U 

Author of C. DIES, Their Construction and Use."  
Tele����\�lll��vit.C.
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l
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. . : .. . . �: 716, 105 

721l,204 
726 202 
725;7 1 1  
725 , 7 4 1  
72fi, �R1 
726, 1 44 
726, l n2 
725 , ()51 
726,074 
726,221 
72H, 1 5 1  
72 6,009 
725, 8U2 
726, 1 59 
725,801 
725,860 
726, 205 
726, 2 1 1 
725, 667 
725, 719 
725, 938 

Octavo. 280 paaes. 200 illustrations. Bound in Cloth. ��rl;
m�g�

�
rl�g,

m��tu�:�n
�l;n �i��� : : : : : : : : : :  

PRICE, $2.50 Ticket holder, C .  F. Howes . . . . . . . . . . . . .  . 
A �ew work from cover to cover. treatmg in a cle�r. ��d!P\;.a��

i
;W:�paf.�t:�, l\�).ha���t��l;; · · · · · · ·  

conCIse II!anner all II!0dern_proc�sses for the "_eatlug. Tilt'S, die for m a king roofi ng, .J . Daniel . . .  . A nueah.nK'_ FO"KIU�. \Veldlug. HardenIng an� Tobacco pipe "' ... . G. Hastin�n� . . . . . . . . . . .  . 
�yl:���lroK'�!t:t�:�rk\��l

n
rii��t!'a��g: l�

f :��:�aV,
r��u� I Tool, combin�t�on, G. L1 B�kpl' . . . . . . . . . . .  . 

speCial directIOns for the successful hardenmg and tern· I Tool, pneuma�lc, H. h .  h.ottPll . . . . . . . . .  . 
pertng of all steel tools used 1n the arts Inc}uding miUinO' Tool, pneuma tIC , C. H. Haeseler . . . . . . . . . . 
cutters, tap�. thread dies. reamers, both solid and flhAIr. 'roy, A . A. j1-'euuessy . . . . . . . . . . . . . . . . . . . . .  . 

��l�iw�l�i\Sng���f��
s
h:!'r

d o��:'s:I�a���lfl��ng�t��:,hae:J I i�� �a
a
�
l
�i�tOI�1.· J.- J�V�i��;��;�Ii · : : : : : : : : : : : :  

metal cutting tools of all oescription, as well as for aIL Trarf' fastpl1Pi", H. L. Hall . . . . . . . . . . . . .  . 
tmpl�ments of steel. both la�,.m and small . .  In th is work Track sanding devi .:::e , ·  T. E. Tow nsend . . . .  . 
the.slmplest H.nd most. satIsfactory bardemng aLd tem- Traction engine, S. S. Morton . . . . . . . . . . .  . 
perlng processes are gIven. Tray, collapSible, H. R. & R. So Tuttip . 

GAS, GASOLINE AND 
OIL ENGINES 

By GA RDNE R D. HISCOX. M. E. 
365 Pages. Large Octavo. 1l!ustrated with 270 Handsome 

Engravi1tfl8 
Price $2.�O 

The only Ameriran book on an inter esting- �ubject. 

Trolley, W. H. B a  �.ltpl . . . . . . . . . . . . . . . . .  . 
Tl'ollpy poh·, Bray & Fry . . . . . . . . . . . . . . . .  . 
Trolley stand, G. I'�. Johnson . . . . . . . . . . .  . 
Trolley whf-'pl ,  Crockptt & Johnsoll . . . . . . .  . 
Trollpy wires, safpty df-'viep for auto­

matically preventing accidpnts from, W. 
A .  & L. O.  Hey"s . . . . . . . . . . . . . . . . . .  . 

Trousers hanger, 'V. "\\�alker . . . . . . . . . . . . .  . 
Trucl\: , T. W. Davis, Jr . . . . . . . . . . . . . . . . . .  . 
Truck, R. L. Dorspy . . . . . . . . . . .  ; . . . . . . .  . 
Trunk tray lift, O. Rangnow . . . . . . . . . . .  . 
Turhine, J. l\Jere(lr . . . . . . . . . . . . . . . . . . . . .  . 
Turbine, compou nd, R.. Schulz . . . . . . . . . . .  . 
Turbine, duplex stpam, A . \V. Case . . . . .  . 
Turbine, elastic "'fluid, C. G. Curtis . . . . . . .  . 
Twypr, Millpr & "\\Tphb . . . . . . . . . . . . . . . . . .  . 
Type macbine matrix centl'ring llwchanism, 

726, 061 
72r., 804 
725, 828 
726,0:15 
725, 870 
72(] , 1 7!l 
725, 880 
725, 137:1 
726, 0;)2 
725, 74!:! Full of �eneral information about the new and popular 

motive power, its economy nnll ease of managem�nt. 
Also chapters on Horsele�8 Vehicles, Electric Lig:ht­
��a.�g��.

rine Pro puis Lon. etc. ReviSEid and much 
J.  S .  Bancroft . . . . . . . . . . . . . . . . . . . . . . . .  725, 65� 

Horseless Vehicles, 
A u toIllobiles and 

Mo tor Cycles 

Typewriter, \V . }1�. Lopl . . . . . . . . . . . . . . . . . .  725, 81)5 
Ty·pe\vriter attachment, W. E. Rpnson . . . .  726, 1 :l2 
Typewriting attachment, \V . E. Bpnson . .  726, 1 aa 

, Typewriting machhw, \V . . J. Barroll . . . . . .  725, 9 1 9  
Typewriting m a c h i n e  i ndividua lized kpy-

board, H.  C .  Stanton . . . . . . . . . . . . . . . .  726 , 1 07 
TYPf-'writing' machine inking mechanism, It. 

W. Uhlig . . . . . . . . . . . . .  : . . . . . . . . . . . . .  726, 2�5 
Valve and fa.uc(�t coupling, bushing, B. C .  

Andprson . . . . . . . . . . . . . . . . . . . . . .  725 , 9 1 2 ,  725 , 9 1 3  
Valve, engin(', F. H. Hh'PIwr . . . . . . . . . . . . 725, 88il 
VMIV(l for hper vats, douhlp. acting, Schmah l  

Operated by Steam, Hydro.Carbon, Electric & ZImmermann . . . . . . . . . . . . . . . . . . . . .  . 
and Pneumatic 'Motors Valve for l-'x plosive engines, va porizing, W. 

By GARDNER D. HISCOX. M. E. 
Larg, 8vo. 316 1llustrations. Cloth. (60 Pages 

Price $3.00 
A practical 1'reatise for Automobilists, Manufac­

turers, Capltal ists, Inventors, Promoters and everyone 
intere�ted in the development, care and use of the 
Automobile. 1'his work is written on a broad basi s, and 
cOllJprlSes in , ts scope a full description, with i l lustra­t iuns ant1 detai ls, of tbe pro�ress and manufacturir� 
adv�nce of one of r.be most tmportant innovations of 
the t1JDes, contri buting to the pleasllre and business 
conv�nience of mankind. This book i s  up-to-date and 
very fully illustrated with various ty pes of Horseless 
Carriages, Automobiles and Motor Cycles, with many 
detl¥ls of the same. 1t also contains So complete list of 
th.e Automobi le and Motor Manufacturers, witb their 
adflr;esses as well as !t li st Of patents isslJed since ]856 on 
the ·Automobi le inau�try. A full i llustrated circular 
wU ; pe sent free to any address. 

Readl� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 726, 1 9 1  
Valvf' locking and oper.ating device,  F.  T. 

Whitpley . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ .  
Vehiclp, H. M. Pope . . . . . . . . . . . . . . . . . . . .  . 
Yehjcle brakf' or lock , L. Levin . . . . . . . . . . .  . 
Vphjclf-' coupl ing , D. A. Dickinsoll . . . . . . .  . 
Vehiele driving mpchanism, splf·propelled, 

. P. J . .  CoIlln. . .  . . . . . . . . . . . . . . . . . . . . .  . 
Vphif'lp, hand actuatP(l, E. C. Smith . . . . .  . 
Vphielp, motor, C. 'V . Hunt . . . . .. . . . . . .  . 
Vphiel(' top, G. "\\1'. ]{ prnodlp . . . . . . . . . . . . .  . 
Y('h iclt's, sy st(>m of control for C'l(lctt'ically 

propf'llp<l , \y. B .  PoUpr . . . . . . . . . . . . . .  725,767 
Vpnding machino , G .  ,V. Ppter . . . . . . . . . . . .  725, 861 
Vpntilator. Spe Floor and wall vpntilator. 
V('ssf'ls i n  vacuum, apparatus for clOSing, 

I�. G .  Ho\ve . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Visp, machine tool, B. Nadall . . . . . . . . . . .  . 
Volt amppre meter, L. M. Pignolet . . . . . . .  . 
Voting machinp, A. l\JcKf'nzie . . . . . . . . . . . . .  . 
"lagon, W. Maasch . . . . . . . . . . . . . . . . . . . . .  . 

W ·Fu.ll descriptive circulars of above books will be mailed :;:;��Oh�
u
�g��� �.

ec
��

n
�r;;ili:�S����.

d
.
l
�� : : 

free upon appticatt::m. \Varping a nd heaming marhine, comhinf'd, 

725, 967 
725 , 7 61)  
725,765 
726, 1 8:1 
72rl, 7�3 
726...051 
726,900 

MUNN .. CO • •  Publ isherS, 36 1 Broadway, New York. 
H. Van Winkle . . . . . . . . . . . . . . . . . . . . . . 
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Crown 
Plates are 

more rapid 
than any 

other plate in 
the market 
With this 

plate clear 
quick 

printing 
Negatives 

can he 
secured 

are 
especially 

adapted £01 
Tourists 

using 
Hand­

Cameras 

G. CRAMER DRY PLATE CO. 
Offices in 

ST. LOVIS. MO. 

New York : 32 East 10th Street 
Chicago : 1211 Masonic Temple 

San Francisco : 819 Market Street 

ALLI GATOR _____ .. rpUNCTUREPROOf 
SELF·HEALINCi BICYCLE TIRE9 t: NA ILS ,TACKS AND ".,.",,...,11 •• 

1M ALL SIZES 
:0: .  
:::I 

,"' c m:mnfacture gears 
and -[Jodies !InHabit! for 
all purposes. \\� '" also 

............. __ --+-_ .... - f�I�
l
lli:hll�::�:'

s
p;�

d
or{·:� the parl ... for a g'asolill� 

or steam rig. See Ollr 
late catalogne, FREE. 

--.iiIi;;;;o;lJI:".u._ ... +J.-- ����tVI�'f,:. 
S26-$lO S. 1 8th St., 
ST. Lona, Mo. 

CHAf'. T. How� & Co., 51 Huusoll St., Nl'w York, Export Agents. 

EASIER 

Write 
to·day 
for  free 
catalog u e .  

To Owners o f  GaSO l i n e  E n g i nes ... 
Automobi les.  Launch e s. I:.tc 

Th'Auto=Sparker 
does away entirely with a l l  starting and 
�;���. 

b
��

r
�:It��� s���h��� ��l� 

wries. Can be attached to any engine 
now using batteries. Fully guarante�d; 
write for descriptive catalog. 

Up the 
Steps Qf the 

Nilo,tional Capitol 
The Cadlllac is a wonderful h i l l  

clim ber, tak ing grades with h I gh 
gears that some machines of twice t h e  
h orsepower can n o t  negotiate e v e n  at 
low s peed. The feat o f  climbing the 
steps of the Capitol at Washington­

a n  almost prohibitive grade- is 
evidence of not only great 
power, but i n d icates 

velous control. 

that solves the problem o f  safe, 

rapid and agreeable motor travel 
under all conditions of road and 

weatber. Most powerful engin e ;  

most sensiti v e  steering device; most 

reliable brakes; most rigid running 

gear- strong and gracefu l  body. 

Runabout $750. 
With tonneau seating four, 

ALL FAGING FORWARD, 

$850. Buggy top, $30. 
Illustrated booklet N 

gives address of agency n earest 
your home where the Cadlliac 
m ay be seen and tried, 

CADI LLAC AUTOM O B I L E  COMPANY 

15 fnot 
boat crated 

$29.00 
M u llin's Galvanized 
Steel Pleasure Boats 

Made of steel. Practical ly indestructible. Air chamber each 
end. Cannot sink. t.:UIl110L leaK. Require no caulking. Ideal 
boat for family use, summer resorts, parks. Guaranteed. 
W. H. MVLLlNS. 3 8,4 Depot St . •  Salen>. O. 

A " Motorette 
Runabout " 

of beauty and uti l ity is shown in ac,eo:nD"nvl 5 h. p., Single Cylinder, De 
Dion type. Weigh t, 720 I bs .  
unloaded. 800 108.  when filled 
wit h water and �m8oline. 

MecQanism perfect and ellsy 
to understllnd and operate. 
All part .• highly finished and 
witn a view to comJort and 
dnralJility. Most useful and 
economical machine on tbe 
market. _Light and strong'. 

Write for free i t Justrated 
descriptive booklet to 
The George N .  P i erce C o . ,  

Buffalo, N. Y .  

�.v.v�L� 
TUBULAR 

DRIVING LAMP. 
I l'  is the only perfect one. 
1 1' will not blow or jar out. 
I ,." gives a clear, wbite light. 
rl' is like an engine bead-
I'r ���J;"s the l ight straight 

ahead from 200 to 300 ft. 
I T burns kerosene, . 

R. E, D

. 

I ETZ CO . . 6 0  La

. 

ight Street , New York. 
� Send for b01k ( jree) .  

Mention this paper and get speciol discount. 

�-ESTAB L I S H E D  1 840 .-___ . v  __ • 
----------------�-----------------. 

EFFICIENCY 
is f!uaranteed in every 
one of the smooth­
running 

B R E N NAN 
GAS O L I N E  M OTORS 
which are made on the 
latest approved pat­
tern and are safe, sure 
and quick to start. 
��ree from vibration. 

economical in fuel, and of great durabtlity. Four clc1e 
principle. Two distlnct types, horizontal and vertICal. Full protected patents a l lowed. !iili����� C:i��� S

�3:' ������s
t
�. 2��'y�l(1��.1:: 

Hook's Pneumatic Coating Mach ine 
which paints o r  whitewashes ten times the superficial 
area tliat any painter couJd cover with a brush in ' a 
given time. It gives any surface an eve-ner and more 
durable coating and is far cleaner than brush work with 
infinitely less labor and trouble. With this machine we 

�:6�yt¥.��g ';r��!J(i�e�nE��; to� AJo�TBo';,�, fr��
l
� 

Grain Elevator to a Corn Crih . 

" STAY-THERE " PAINT 
Is a new chemical substitute for oil-paint at one-flfth 
jt,s cost. It is weather-proof aod flre-proof. Made in 
white, black. and 24 colorE'. Circular", folders, and book­
lets free, with price-list. on application to 

F. E. HOOK, Manufacturer, ;gj:tl:l��;§::=:::....IIlI!I/IIii:::"' ______ ...J 11 to 27 HOOK BUILDING, HUDSON, M.ICH., U. S. A. 
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'hree New and 8vlendid Indnstrial Books. 
d U ST R E A DY. 

Fle m m i n g .-Pract i o a l Tan n i ng : A Handbook of 
Modem · Processes. Receipts ami Suggestions for tbe 
'J'reatment of Hides. Skins. and Pelts of Every Descrlp· 
tion. By Louis A. Flemming. Americau Tanuer. 400 
pages, 8vo. Price . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  $4.00 

This book is diBtlMctll/ a new and wp·to-aats A mencan 
book. Published April 16. 1003. 

Ki rk.-The C u p o l a  Fu rnace : A Practical Treatise on 
il
b
y
e 
ia�!\:a

u
�i�:' Wr�:"��l1f�.\': �U�'!,'lt:l. ggK�!'t:: 

�lw ":.�r.ti���o�:m:'iie:l�t����ra��:J'\"J'I�l���· & 
pages, Bvo. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . $J.ISO 
tit.::: 1>":l�rf%:'':J. ��.;'ts�"&'Ja� oj fstablished reputa-

nf'"The two books above named 1M.!! be sent by mail at !�grra�b����::.c!.r/j� £..W��t ��Yt��
s
��: 

in the Uniud States. . 
Van Der B u rg .-Scho o l .of Pai nting fo r the I m itation 

of Woods and Marbles : As Tangbt and Practiced by 
A. R. Van Der Burg and P. Van Der Burg, Directors of 
tbe Rotterdam Painting Institution, A Complete Prac­
tical 'I'reatise on the Art and Craft of Graining and 
Marbl inll witb tbe Tools and Appliances needed. Illus­
trated by 36 Plates. Fourtb Edition. In one Volume 
Folio. 12X20 Incbes. PrICe . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 0.00 

arThe above book will be sent by E=-. fre'V}ht paid. 
to anI/ address in t.he United States or Oanada. at publi­
cation priee. 

nr Elaborat" circulars. showing full tablts of contents 
of the above " aluable books. will be sent free to any one in 
any part of the world who ·wUl serut his address. 

HENRY C A REY BAIRD & VO •• 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IHPORTERS, 

810 Walnut St., Philadelphia, Pa., U. S. A .  

E L E CT R I CAL E N I I N E E R I N I  
TAU I HT B Y  MAI L .  

Write for our Free lllustrated Book. 
.. CAN I BECOM E AN ELEC. 

TRICAL ENGINEER ? "  
We b·ach E lectrical Engineering, ElectrIC LighttnJr. 

Electric Ratl ways, Mecbanlcal Engineenng, Sleam Engi­
neering, Mechanical Drawing, al. your home b y  mall. 
)u8tituttt lndoned b,. Tb08. A .  Edison ao'd others. 
ELECT RICAL ENGI NEEU I N sTI'I' U T E, 

nop" A. 240·242 W. 28d st. New York. 

L E A R N  PROOFREADING. If you possess a hil' education, why not utilize it at a genteel 
and uncrowded protession Vaying S I 5  to S35 weekly ? Situation. 
alwa,s obtainable. We are tbe original instructors by mall. 

HOlliE CORRE8PONDENCE 8CHOOL, Ph1Iade1phia % "CENT per CBNT" 
A. lIonth', II.PozIDe ' o r  faTeston-present­

ing facts. figures and information in an i n­
teresting manner-50 eebt. • )'ear. Three rJ months' tnal suhscription 10 Cent.a, stamps or 
silver. Sample copy free. 

Mifl:beD,Sc:biIIer & Bames.52 B'wl!y,NewYilrk. 

ELECTRIC LAUNCH MOTOR. - THE 
design in this paper is for .. motor of unnsual simplicity 
of construction. wbicb can easily be built by an amateur 
at small cost. It Is intended for a boat of about :u feet 
over al l and 4 feet 6 incbes beam, drawing IB incbes. aud 
��
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����� 

of
I1Y��f���d

g ��r: �a��:. & s
l::

d
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AMERICA " SUPPLElIENT. No. 1 202. Prlce lO �ents by 
mall, trom t�i8 oiHce. and 1'l'f)m ail newsdealers. 

BIG WAGES :B�;: 
Mr. Tassell '!lade $1 .500 tbe first five montbs. 

Mr. W.se. of S.D .• $12. 1st day .  Mr. Olay . 
of Vt. ,  119 first day. Mr. Doerge, of Me . •  
$10 one afternoon. Mr .  Elliott. of Pa. ,  :!�.�.r�� �';.� �:e·k. MB':in��:�

r
2f ���:':. 

making big money seiling and appoint-
�:b��:::' f�ri�':�':��e!acru�� 
you. We fllrni.b everytbing. Anyone 
willing to work can make S20 to $40 a 

:�a� e:::,:yb�;
a
t;:!.J�

oD�:��:r):�wl1l·elf:;� 
We're old firm. Oapital 11100.000 .00. WrI(e "or 
New PI-. Term., JEte., FBEI!:. Address. 
WORLD M'F'8 CO. , 621 World Bldg., Cincinnati. O. 

U Greatest Success of Its Age." 

THE 
FOUR-TRACK 
NEWS 

I.N ILLUSTRATED M AGAZINE 
OF TRAVEL AND EDUCATION 

Published Monthly by 
GEORGE H. DANiELS, 

General Passenger Agen
.
t. 

NEW YORK CENTRAL 
& HUDSON RIVER R. R. 

The FouT-Track News will be sent free to any �dre .. s in 
N orth America fo1' 50 cents a ye.u ; fOleiWl ('oUTltri� aUM). 
Hingle copil:tS 5 cents . Sold bv all newsdtalers . Address 
George H. DanIels, General Pas8enger A�ent, Graod Ventral 
Station , N t'w York. 

I 
50 Y � A R S '  

E X P E R I E N C E  PATENTS 
T RADE M A RKS 

DESIGNS COPYRIGHTS &C. 
qu1�k'i�

n
:a��a,::ir �;rk�;fnr�n

d 
g.��

c
;!.�

t
���e�� tr;:�:���ilv ������� tra,�e���bJ�oo�<g���f�� sent free. Oldest 85lency for secnrinfl patents. Patents taken throu5lh MUnn & Co. receive .peetal nof.ice, witbout cbILrlle. in tbe 

Stitntifit Jfmtrican. 
A handsomely Illustrated weeki.... I.ar"est clr. culation of any 8cientific joumal. Terms, $3 a Tear ; four montb" $1. Sold by all new.deale .... 

MUNN & CO , 36 1 Broa�way. New York 
Branch OlIice. 620 F st , Washington D. 0. 
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Wa.dboard rubbing surface. F. Martlu. Jr. 726.082 
Water boiler, skimmer, .and oil SPp81'atOl', 

W, H. Jobnson . . . . . . . . . . . . . . . . . . . . . .  726. 1 67 
Water controller, automatic cistprn, A. P. 

Hummel . . .  • . . . .  . . . . . . . . . . . . . . . . .  . . . . . 726.063 
Water ·heater, J. Davit> . . . . . . . . . . . . . • . . .  726, 219 
Water tube boiler. D .  Rob .. rts . . . • . . . • • • . •  725,;175 
Weeding tool, A. P. Prevost . . . . . • . . • . • • • •  725,768 
Welding. �' .  E. Canda . . . . . . . . . . . . . . . . . . . .  726.026 
Well drilling macbln�. J. R. Lewis . . . . . .  726. 174 
Wheel and casting same or other metal ob-

j,'cts. J. Slattpry . . . . . . . . . . . . . . . . . . . .  725, 909 
WhitHetree hook, J. E. Cooppr . • . • • • • • • •  725,934 
Wblmetr�e book, A. R. Otterman . . . . . . . .  726.231 
Wicker work, machine for making, A. Po� 

bor.eleck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726. 1 88 
Windmill. R. Decker . , . . . . . . . • . . . •  , • • . . •  725, 829 
Window scrppn, M. J{olf . . . . . . . . . . . . . . . . . 725, 725 
Window scre(�II ,  F. Lind, Jr . . . • • • • • • • . . . • .  725, 854 
Wirp and slat wpaving machine, W. C. 

Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  725.989 
""'ire stretchpl' and clamp, 1\1. R. Barnhill . .  725,9 1 8  
"ril'P support, coill'd, K. Dodge . . . . . • . • • •  726,147 
Wood, (>te . ,  trf'ating commillutt�d, A. CIHS� 

sen . . . . . . . . • . . . . . • . . . . . . • . . . . . . . . . . . •  726,028 
Wrlngf'l', U .  1>. Lf"pdle . . . . . . . . . . . . . . . . . . . •  725,727 
Writing macbine. H. C.  Hpss . . . . . . • • . . . •  726, 222 
X-ray tube. T. Friedland�r . . . . . . . . . . . . . . . 726.044 
Yenst, apparatus for the treatment of, C .  

Hagenmulle" . . . . . . . . . . . . . . . . . . . . . . . . . .  726.052 

DESIGNS. 
Lamp shade, R. D. Cbandl�r . . . . . . . . 36.293. 36.294 
Spoons, forks, etc., bandle for. S. A. I{eller 36.292 

TRADE MARKS. 
Antiseptfcs, F. A .  J{ummpr . . . . • • . • • • •  , • • •  40. 1 55 
Belts and suspende-l's, combined, Wechsler 

B ros. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40. 1 32 
Breoad and cakps, A. Gisler . . . . . . . . . • . . . . . •  40, 158 
Buttons. Scovill Manufacturing Co . . . . . . . . 40, 1 33 
Camp1'8S, photographic, fil'm of C. Zeiss . . .  4U ,I :!9 
Ch{lese, Socif>te d{>s Caves et des Producteurs 

Reunis de Roquefort (Aveyron ) . . . . . • . .  40, 1 59 
Corn cures, A. C. P. Lutzahn . . . . . . . . . . . . . .  40, 1 45 
Dolls. Strobel & Wilken Co . . . ; . . . . . . . . . .  40 . 1 34 
Dry plates. Standard Dry Plate Co . • . . . . . .  40. 1 38 
Fillers. Tripod Paint Co . . . . . . . . . . . . . . . . . .  40.174 
Fire extinguishers, certain nampd, Harl'fs 

Safety Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  40. 1 77 
Fruits. green and dri�d, Garcia & Maggiu i . 40, 1 60 
G loves. Carson Glove Co . . . . . . . . . . . . . . 40, 1 30 40. 1 3 1  
Hair and scalp, tonic and shampoo prepara-

tions for tbe, Sbepb{'rd Mfg. Co . . . . . . .  . 
Healing balms tor wounds, K. A. l-Iarsch a t .  
Insulating liquids. DI�lectric Mfg. Co . . . . . 
Lens instruments, firm of C. ZplRs . . . • . . • •  
Lotion.s, Auditorium Pbllrms<"y Co • • . • . • • •  
Medlclnt1 for certain nampd dispasf:"s, J.  J. 

V�tter . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40, 1 51 
Medlcln� fOt eurp of Indig{'stion and con-

stipatton, 1�'I . J. Standard . . . . . . . . . . . .  . 
Medicine for llrt"vpntion of se8sickIlPSS, D .  

Landaue-r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40, 152 
MedlcillP for trpstmpnt of tpvprs, T. H. 

Forgan . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  40. 1 49 
o n  am1" medicinal pr('llSl'ations i uto wbich 

cod liver on putt'rs, cod I IVPl', Southall 
Bros. & Barclay . . . . . . . . . . . . . . . . . . . . . 40, 148 

011., pptroh'um, Gulf R{'finlng Co . . . . . . . . . .  40. 1 73 
Optical systpms consisting of OlW or several 

IpllsPs, firm of C .  Zeiss . . . .. . . . . . . . . . • . .  40, 1 41 
Paper bags. Union Bag & Papel' Co . . . . . . . .  40 . 129 
Pap�r. tollpt. Scott Paper Co . . . . . . . . . . . . . . 40. 1 2 8  
Photographic goods, cprtain namt�d, Chpm-

ische Fabrik auf Actien ( vorm. E.  
Sch�ring)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 40 , 1 37 

Pigmt'nts, coloring matters for production of, H. A .  Metz & Co . . . . . . . . . . . . . . . . . . . . . .  40 , 1 75 
Pipes and cigar and cigal'ett� tubes, Adolpb . 

·Frankau & ('0 . • • . • . • . • • . . • • • • • . . • . . • • •  40 . 1 35 
Razor h ont's, S. R. 1l1'0PR<"hpl' . . . . . . . . . . . . 40, 1 30 
Remt'dies. throat, J. II. I,olb . . . . . . . . . . . . . .  40, 1 47 
Rp-mE'dy tor Cf>rtain llamt'd dispsses of hogs, 

A. L. SevP l'in . . . . . . . . . . . . . .  , . . . . . .  , .  40, 1 57 
Rempdy for <"UI'e of cE'rtain naIDP(] dist"llses, 

Kraus Mt'dicitlP Co . . . . . . . . . . . . .  : . . . . . .  40, 1 5.0 
Soldpring and clpauslng metals, solution for, 

Brumpr Bros. . . . . . . . . . . . . . . . . . . . . . . . . 40 , 1 72 
'Spavin cur�. A. T. Hpb�rling . . . . . . . . . .  : . . . 40. 1 56 
Syrup and bpvpragps, cPl'tain namNI .  A. J. 

Amelotte . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
T�a. 8. Crooks & Co . . . • . . . . . . . . . . . . . . . . . . .  
Tickpts, rpbatt>, H. H .  Morsp . . . . . . . . . . .  . 
Tobacco for cbpwing and smoking, scrap, B. 

40, 1 61 
40, 1 62 
40. 1 27 

Duw�l & Bros. . . . . . . . . . . . . . . . . . . . . . . .  40. 1 69 
Toflpt preparations for the skin, M, Peterspn 40, 1 42 
Tonic laxaUvps, Parscamph Co . . . . . . . . . . . . .  40, 1 54 
Vehl<"lps. draft whepl(�d, Studebaker Brothers 

Manufacturing Company . . . . . • . • . . . . . .  40. 1 7 8  
Wasblng compound, G .  B .  Holden . . . . . . . . . . 40. 1 7 1  
Watprs, tablp, Oak G rove . . . . . • . . . . • •  40, 1 63, 40, 1 64 
Wbisk;V. J. Bucbanan . .  : . .  . .  . .  . .  . .  . .  . .  . .  . . .  40, 1 66 
Whisky, M. T. Jonps . . . . . . . . . . . • . . . . . . . .  40 , 1 67 
Whi8ky, Straus, Gunst & Co . . . • . • . . . . . . . .  40 , 1 68 
Wi",'.. still and sparkling. C. F. E. M. 

R.au�b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40. 1 65 
Wirp and slat rpC{'ptaclps, certain named 

wovpn, lama Hamppr Co. . . • • . . • • • • • •  40, 176 

LABELS. 
"Century Club, " for cigars, McCart-:Chrlsty 

Absorbent 
and Protective. 

naxlmum of Porosity 
with Minimum of Risk 

All Weights for All Wants. 
SPECIAL WEIOIiTS FOR. SPRING. 

Pure Wool Hosiery, Sbawls Sbirt 
ALSO ; ,\,Taists, Steamer Rugs. Bath Robes. 

Pajama Suits, Abdominal Bands, etc. 
ILL USTRA TED CA TALOGUE FREE. 
DR. JAEGER S. W. S. CO. 'S OWl STORES. 

NEW lRJ<fil�.�r��\1:�,!t;,;5Jt�':.'dw.ay. 
BOSTON : 230·232 Boylston Stre�t. 

PHILADELPHIA : 151 0 Chestnut Street. 
CHICAGO : 82 ::.tate Street. 

A GEN TS iN ALL PRiNCIPAL CITIES 

I Print My Own Cards 
Circulars� newspaper. Press, 83. 

�l:'ge;r���ei s81:"·if��·I!l:���y o����: 
Type 8t>ttinl( easy, rules sent. Write 
for catalog, presseN, type, paper, etc., to 
factory. The Press Co . . MerIden.  Conn.  

EVE NING STAR E LECTRIC FLASH LIG HTS 

I ... 41 
� 

=! i 

We make a full line of Elecl rical Novelties and 
Dry Bbtteries. A lso G eneral Selling Agents for 
W U!'ams Spark Coils. Send tor Catalog and Prices. 

E L E C T R I C  CO N T RACT CO . 
2 0 2 · 2 0 4  Centre St •• N .  Y. '1 6 4  Lake St"  C h icago .  

ELECTRO MOTOR . SIMPLE, HOW TO 
make.-By G .  M. Hopkins. Description of a small elec­tric motor devised and constructed with a view to &Sl'1ist­ing amateurs to ruake a motor which might be driven wltb sdvantage by a current derived from II battery. and which would have- sufficient power to operate a foot 
���h\vftCDfi I�:���� r����\����� 0Sc�rE���v��li�:: I C A N  SUPPLEMENT. No. 64 1 .  Pl ice 10 cents. To be had at tbls office and from all newsdoolers. . 

DIXON'S 
IImer1can .. .. 
Graphite �enc •• s 

Just one man. The exception 
that provcs the ru le. Write 

for free booklet W 
JOSEPH DIXON CR U C I BLE 

Jersey City, 
N.  J. 

The A m e rican School of Correspondence 
olfers Instruction by mail In tbe 

foI1ow�ng.courses in 

f N 6 1 N f f R I N 6  
The Instruction being nnder tbe super­

vision of members of the faculty of 
Armour I nstitute of Tech nolo gy. 

CouI'8e8 1n 

E l ectrical , M echanica l .  C iv i l .  Locomot ive . 
Stat i onary. Marine and Sanitary Engi­
neerlng ; Architect u re.  Navigat ion.  Re·  
frigerat i o n ,  MechanIcal and Perspect ive 
D rawing.  Sheet Metal Work. t e legraphy 
and Telephony. Text i l e  Manufact u r i n g  
- a l s o  4 0  short E n g i neerIng Courses. 

In additinn to the re
r;.

lar mstructinn 
=:;:; ·;�:"'l:''':''l.h:All lnr�= 
Reference Librar'l/ (In 10 volumes) as 
a help in their stOOies. 

American School of Correspondence 
at 

Armour I nstitute of Tech nology 
C H ICAG O ,  ILL. 

M ATC H M AC H I N E R Y .  
We manufacture everytbiug pertaining to tbe busl­

nes •. The Very Latest Process. We will fnrnish 
8 manager or teach any purchaser the business. 

F. W. M U R P H Y  & BRO., 
lllB Asbland Block. Cbicago. m., U. S. A. 

.. T H I S  B E ATS N E W J E R S E Y . " 

d�raa:.e'W'JFeI�� ���;�r���: ��
ot

�I��'I:..
f
'lfY�I�� 

and forms to PHILIP LA WRENCE�late Ass't Sec. of State. 
Huron, S. Dak. or Room K, 20th Door, 220 B·way. N. Y. 

Mathematicians ",ranted 
Tbe profe •• ion of actnary.hip  oll'ers a splendid lIeld 

for those possessing mathematical ability. as positions 
command ",£XX) a year and over. Our course is prepared 
by leadln� actuaries and is under tbeir supervision. 

Address 
CORRESPONDENCE SCHOOL 

4 1 6  Walnut St. ,  Philadelphia. Pa. 

W I PI N G  TOWELS FOR llIA (J H I N ERY 
Best quAJlty, lowest prJoos, cheaper, more effective, 

and safer than cotton waste. 
GeorKe S. BrowlI, 812 Warren St., Boston, Mass. 

I INVENTIONS DEVELOPED. 

I WALTER K. FREEMAN , M.E. 

Special machmery. electrICal and cbemical ap-s:rrJ:' ;::�����n����.t �IJiJ�'23fg�� ;�W�t 
"('Ol�'';;,bi�', ; ;  'i�� 't{:��: 'Ii: · .'i��h�� ' &t' ·C� : : : : : :  ::��! BEAUTIFUL HOMES. 

HCrouC"h 's  Ammonistpd Soap, " for soap, �e NICKEL PLA'J 'E ROAn Is sellmg speCial round-
(' r"u�h Cbpmi�R l ('0 . . . . . . . . . . . . . . . . . . . .  9 !J?!) trlP Homeseekers' tickets on IIrst and tblrd Tuesdays 

4 'Defiau<"p, ' , for tell S, B. �'is('h(lr & Co . . . . . .  9:9�3 1 �:f:rt����b J�o�i��,!lll;:!�::b t�gj�f:l8,gri��!��t:� " KhIfp �.�·:�'�i�' �orco
t
.
o
.�

s
.
o
.
r��� . .  ��l�, 

. • .  
J
: . .  �'I: 9 92a Pacific 'Cosst and Tntermediat e �olnts, at very low rates. 

"Lttw-rty Bf'-ll ,"  for teas, B. Fischer & Co . . 9
'
9'!O 

t'iD'r't train servi�e, including tourists' sleepers. See 
ULittle .JUfY Box, "  for cigars, H. O. Wpge- " oca allents or write A. W. IOOclestone, n. P. Agt., 385 

m'l' . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  9.92S �f.{l.�fnaBh�:t':' B�'lra�o?�:'y?r R. E. PaYDe, Genl. Agt., �c:tttr.tW�':ttO T Y PE WHEELI.  MODELl &.. EXPERIMENTAL WORK. IIMALL-..t1lERf. NDVELTIES . E.TC. NIE.W YOU ITENClL wORK' 100 NlUlllAU 8! N.T. 
"Lov(' Bl.pud ,"  for tea and cofff>e, A. I.tf>vaur 9.9�1 
� ·l\.landarin ,"  tor teas, B. Fischpf & Co . . . . .  9,935 
" Mo<"hoeth", " for cereal coft'ee, Maizpnp Food 

Co. . • . . . • . • • • . . • . . • • . . . . . . • • . • . . . . . . • • . .  9 .930 
"Nonparpll ," for teas, B. Fis('hpr & Co . . . . 9,937 
"Out' K ip  Chamois Skins, " for chamois skins, 

Dntpding- Bros. . . . . . . . . . . . . . . . . . . . . . . . . . 9·,922 
"QuPf'n Qnality ,"  for tpas, B. Fischpl' & Co . .  9 , 9::12 
"Spuilets ."  tm a mpdicfnp, Senileot Drug Co. 9, !l24 
"Stop-A('he ," for 9 mp.dicl nr,  J. H. Hatpr . .  9,925 
"Thp Hfndoos Rh(>umatlc R(>mpdy, " for a 

m�dicinp. J. Littlejobu . . . • • • • • . • • • . • . . • •  9.926 

PRINTS. 
"Banjo Conductor, " for banjo condu<"tors for 

milk .  cooling outfits, Star Milk Co{liPr Co . .  655 
"Floor CyJindpr, " tor floor ('y linders for milk 

COOling outllts. Star Milk (,ooler Co . . . . . .  634 
"Funnpl and Condu<"tOl· . " for funnpls and con­

ductors for milk cooling outfits, Star Mflk 
Cool�r Co. . . . .  . .  . . . . . . . . . .  . . .  . .  . .  . .  . .  . . .  656 

"Humpty Dumpty' s  Gl'eu tf>st Rhow on Ea rth , "  
. for toys. A .  Sebo"" hllt (' 0  . . . • . • • • . • . . • • .  652 
"Milk .Funnpl and Lid ." for milll: fUnIw.Js and 

l id. for milk cooling outfits. Star Milk 
Cool�r Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  657 

HRainlpr, " tor bppr, Hpl1dprson Lithographing 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  653 

"Star Milk Collpcting Tank ,"  for mnk collect� 
Ing tanks for milk ('ooling outfits, Star 
Milk Cool�r Co. . .  . . . . . . . . . . . . . . . . . . . . . . .  658 

"Star !lllIk R�e�ivlng Tank . "  for milk tanks 
for milk cooling outfits. Star Milk Cooler 
Co. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  65B 

"Trap Cloth Stralnpr, " for milk strainers, 
Star Milk Cool�r Co . . . . . . . . . . . . . . . . . . . . . .  661 1 

A prlntpd ("opy of th� sppcificat10n and drawing 
of any patent in  tbp forpgoing list, 01' any patput 
In print i ssued .ine� 1 863. will be furnlsbed from · 
t.his ofHcp for 10 (,pnts, provided ttt':. namp an') 
number of th(> oat('nt df'Ri rf"d and tht' date hE' 
�fvf'n . Address Munn & Co. , 361 Broadway, New 
York. 

,90��9��9MM�' AreJo��lnb'i:��gld� ��mt�':i Model or Experimental 

in I L--S M E LT E R -- M I N E S  WHAT WE D O-HOW W E  DO  I T  • Dividend-Paving Mining. on a.nd I will be sent to you on reqnest. I Smelter Stocks. Listed a.nd KNICKERBOC KER M ACIIINE WOR KS, Ine., 

• Vnlisted, our Specialty. 8.10-12 ",one. Street, N ew Y ork. 

I D!!���}B�:k���!! !e��· I I Members N. Y. Consolidated Stock Exchange. I t 66 B R OADWAY " 1 7 N E W  ST .• N E W  YORK. I '�ll�tRll':����r& B�!a����m
y

e:.{a�
lt
:.v ork. 

I ·  In�:!�� g
i
'::I °';l"s:ilt:f:: �l:;t�:a�al:�fn!�e o'rp

s�� MODELS '" E X P E·R I M E N TA L W O R K . • .smel ter jn\·�stment8. sub. blanks, ful l  particulars, etc., sent ... 
L f'ree on a ppU.atlon. ..s; Inventions developed. Special Macbinery. 
'�ME!EEeE:E!ME!EME!E __ ""e-- E. V. BAILLARD . Fox B ldg .. Fra n k l i n  Sq uare. New Y o r k .  

Cement Books How to Use  Portland Cement. 
• • liOc.; Monier Cement & Steel.liOc. 

Cement and E ng i neering N ews, 162 La Salle lOt., Chicago 

SAVE H A LF YO U R  C I IAR M O N EY A N D  l ET A l ETTER S M O KE 
making a 

you 
our customer and saving 
money. 
Reference.II-Any Bank. Any 

Agency. Any CUstomer. 
Can&dian patents mar now h(> obtainpd hv the fn- I ventors for any of thp. inventions nampd in thp fore-

gOing list. For terms Rnd furtber partlclllars 11.i ________________ -= 
address Munn .& 00 .• 361 Broadway. New York. 

J O H N  B. ROGE R S  & CO. 
428 Water Street. 

Binll'ham ton, N. Y. 

© 1903 SCIENTIFIC AMERICAN, INC.




