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THE CHARM OF THE BICYCLE. 

The philosophers tell us that one of the most power
ful motives that govern human life is the love of power; 
that the exercise of power, show ing itself in some visible 
effect, is accompanied with pleasurable emotion, and 
that the degree of pleasure depends upon the smallness 
of the effort compared with the magnitude of the 
effect. It is claimed that this love of producing effect 
shows itself at the very threshold of l ife in the prefer
ence of the infant for toys that produce sounds or 
exhibit motions, and it is probably because the result 
is 80 disproportionate to the effort that the boy finds 
unalloyed delight in the noise of a drum or the screech 
of a tin horn. 

'I'he same philosophy tells us that the politician, the 
soldier, the leade rs in the world of finance, and, indeed, 
all men who exert a powerful influence upon the des
tiny of their fellows, are consciously or unconsciously 
actuated to a large degree by the same passion for pro
ducing effect, and producing large effect with the 
smallest expenditure of effort. Certain it is, that the 
delight with which we contemplate achieved success 
is al ways heightened if that success has been won with 
a disproportionate effort or loss. The victories of Ma
nila and Santiago, great as they were in themselves, 
take on a special glory from the fact that in those two 
conflicts we destroyed a navy and won an empire with 
practically no hurt to ourselves. Our successful inva
sion of foreign markets has aroused the national en
thusiasm, not merely because it means increased trade 
and enhanced prosperity. but because the extraordi
nary ease .with which, at the first attempt, we have 
captured these foreign markets, appeals to our sense of 
power and testifies to the latent energy of the race. 

But coming a little closer to our su bject, we find that 
in the world of sport, and especially among those de
votees who are entitled to the designation of true 
sportsmen, this love of power and the desire to perform 
exceptional feats of skill and endurance with the least 
expenditure of visible effort, is the supreme motive. 
Indeed, we doubt if any surer test of the quality of an 
amateur sportsman can be found than the degree in 
which he is actuated by this spirit to the exclusion, or 
rather the subordination, of all other motives. The 
ideal sportsman engages in combats of strength and 
skill, not· with a view of capturing some reward in the 
shape of money, jewelry, or medals, not merely for the 
pleasure of ,. downing" his opponent, not alone for the 
grand stand applause-although all  of these are per
fectly proper motives in their place and degree. The 
ideal sportsman is he who aims to break the record 
first and last for the sake of the sport itself, and who 
finds his highest reward in the contemplation of the 
fact that the mark (whatever it may be) has been 
placed so much higher with so much greater ease (if 
such be the case) than ever before. The delight of the 
audience is  always greater if the winning horse come 
in without the incentive of whip and spur, or if the 
popular sprinter cross the tape watching his beaten 
opponent over his shoulder, or if the champion cyclist 
of the year sweeps through the" bunch " from the rear 
and " sits up," an easy winner, a yard or two before 
the tape is reached. 

Looking at the active sports as a whole, it will be 
found that their relative popularity is largely deter
mined by the degree of skill, the s wiftness of motion 
accomplished in proportion to the smallness of the ef
fort that must be exerted. Hence the enormous and 
sudden popularity of certain games over others. Note 
the sudden extinction of the amiable, but imbecile 
game of croquet, by the swifter game of lawn tennis, 
and this, in  turn, by golf. with its far-reaching links 
and its "d rives," measured by the hundreds of yards. 

It is when we consider the modern pastime of bi
cycling, however, that we meet w i th the most striking 
exhi bition of the strength of this desire to do much and 
do it with comparatively l ittle effort. It is because 
the bicycl e  enables us to travel so far afield with such 
an astonish ingly small ex penditure of effort that it has 
achieved its sudden and world-wide  popularity. Of 
('ourse, there are other contributory causes, such as 
the desi r'e for exercise; the opportunity gh?en to tho�e 
who cannot afford to keep a carriHge to get out into 
the scenes and sweet air of the country ; and to many 
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people the saving of time and expense in transacting 
their daily business ; but these considerations alone do 
not account probably for one-tenth of the millions of 
people who day by day and week by week are to be 
found reeling off the mi les with a persistence which 
might make one suppose that wheeling was as neces
sary a part of their existence as breathing or the circu
lation of the blood-and to not a few of them, indeed, 
it is as necessary. 

Fresh air, green fields, the song of birds, the ever
changing panorama of the countryside, the quickened 
sensibilities of mind and body all are accessory pleasures 
of the wheel ; but the deep, underlying charm of it all 
is the sense of achieving this swift motion at as little 
expenditure of effort as would be necessary in walk
ing for half a dozen blocks in a city thoroughfare. 
Who wil l  ever forget his first bona fide country ride on 
a good level road, undertaken as soon as the problems of 
equilibrium had been mastered, and the thri l l  of exulta· 
tion with which he found that the same muscular effort 
which moved him at three miles an hour on his legs, 
is now sufficient to carry him at twelve miles an hour 
on his wheel. The result seems so absurdly dispropor. 
tioned to the effort, as to create a half belief that one's 
own physical strength must have redoubled. Certain it 
is that one's sense of power is most pleasurably affected, 
an d the persistent protest of the mind against the iner
tia of things material is silenced for the while. 

And, after all, speaking of the inertia of things, the 
bicycle is only one expression of the great world-strug
gle of mind to overcome t.he inertia of matter. 

The history of the arts and sciences, and especially 
of those which concern travel and intercommunica
tion, is the history of man's successful effort to set in 
motion the latent energies, the inert masses of nature, 
and hence there is a strict relation between the devel
opment of transportation and the growth of our mate
rial wealth and comfort. The craze for .. breaking the 
record," whether it be on the train, the steamship, or the 
wheel. is prompted by something more than the mere 
love of the spectacular; for the world recognizes that 
every new performance is a further breaking a way from 
that universal stagnation in which all matter lay before 
its present evolution began-a stagnation which it is 
the constant effort of our modern arts and sciences to 
overcome. 

. I. I • 
RECORDS OF SPEED AND ENDURANCE ON THE BICYCLE, 

Although the great majority of riders are content to 
travel at a comfortable speed of from 8 to 10 miles an 
hour, and have neither the inclination nor the ability 
to ride faster for any length of time, the great crowds 
that witness the trials of speed and endurance, week by 
week during the racing season, testify to the fact that 
the riding public ill deeply interested in the possibili
ties of speed and endurance on the bicycle as shown by 
the racing cyclist. The racing enthusiast is well versed 
in the standing of the records for various distances and 
times, and carries them, indeed, at his fingers' ends ; 
but there are many riders to whom a statement of what 
has actually been achieved would corne with a shock 
of surprise. We are all aware that some phenomenal 
speeds have been recorded, but there are probably few 
who appreciate the fact that a mile has been ridden on 
the track at the rate of between 39 and 40 miles an 
hour, or that a rider has covered 34M mi les in a sin
gle hour, or that yet another has rolled off 616 miles 
in a single day, or that-perhaps most wonderful of all 
-a fourth rider has ridden over 2, 100 miles in the space 
of six days, while a fifth has traveled two hundred and 
fifty consecutive centuries on as many consecutive days, 
thus covering 25,000 miles in a little over eight months 
of the year. 

The full meaning of these figures can best be realized 
by comparison. A mile in 1 minute 31t seconds, as 
made by Taylor at Philadelphia, is just under 40 miles 
an hour, which is as fast as or faster than the scheduled 
running time, including stops, of many of the crack ex
presses between New York and Chicago. Compare 
Elke's feat of riding 34)4 miles in an hour at Philadel
phia with the speed of the so-called local express trains 
out of this city. It means that, if a suitable track were 
laid down to some outlying town 30 or 40 miles from 
New York, the rider in question could start for home 
in the evening at the same hour as the train and reach 
his destination several minutes earlier than he could 
on the cars. On September 16, 1897, Cordang rode for 
24 hours at an average speed of 25"; miles an hour, cov
ering a total distance of over 616 miles. One extraordi
nary feature of this performance was the fact that the 
pace was faster during the twenty-fourth than dur
ibg the first hour, and that after the rider had covered 
600 miles, he was riding the mile in 1 minute and 56 

seconds and 1 minute and 57 seconds. or at the rate of 
31 miles an hour. Applying these figures to actual 
rai lroad traveling. we find that th ere are even to-day 
continuous 600 mile journeys which the traveler will 
take over 24 hours to complete. If a special track could 
be laid for the purpose, the same speed would carry a 
rider from New York to Rich mond and back in a single 
day. Perhaps the most wonderful feat of long distance 
traveling on record is the ride of Miller made during 
the winter at San Francisco, when he covered over 

2,100 miles in six days of continuous riding. This 
would be equivalent to riding from San Francisco to 
Chicago, or over two-thirds of the distance across the 
continent, in a week, and having one day of the seven 
for rest at the Journey's end. Finally, we have the 
25,000 mile ride of Ed wards, who, starting on the first 
day of January, 1898, rode a century every day of the 
year up to the 7th of September, thus covering a total 
distance greater than the circumference of the globe in 
only about 30 per cent more actual riding time than that 
allowed by Jules Verne for a record trip around the 
world. 

The mile record was made on a ch::.inless wheel of 
the Sager type geared to 114. The hour, the 24·hour, 
and the 6·day records were made on chain wheels w ith 
gears varying from 96 to 112. The 25,000 mile ride was 
made on a chainless wheel of the bevel gear type, the 
same wheel being used throughout and in every kind 
of weather. 'rhe fact that the gears, though worn, 
were in good working order testifies to the durability 
of this type of driving mechanism. 

These are records as they stand to-day. It must be 
understood, of course, that the mile, hour, and a.ll-day 
records were made behind pacing machines. The pres
ent season is likely to see the introduction of motor 
pacing, and we may look for an extensive reduction of 
these records, remarkable as they are. 

. , ... 
OUR SEA-COAST DEFENSES. 

A few years ago the country was greatly disturbed 
over the fact that it had no sea-coast defenses. Now it ap
pears that while we have the defenses, we lack efficiency 
in the care and handling of the guns. Such, at least, is 
the-burden of a report recently made upon the sub
ject by Captain William Crozier, his complaints being 
based u pon what he saw during a tour of inspection 
made last November. The matter can best be stated in 
the Captain's own words: 

. . I have found in many cases that neither the officers 
nor men u nderstood or attenti vely looked after the arm
ament. I have man y times had d ifficulty in getting 
guns, and especially carriages, properly cleaned for 
firing test. The officers seem to be without 
proper standards of performance, and almost no atten
tion was paid to rapidity of fire. . . . When it came 
to the actual firing of pieces. all efforts at lively work 
were often abandoned. There has been thus far great 
neglect of the subject of the pointing of mortars ; some 
batteries which have been completed for years have 
been during the late war and are now absolutely unser
v iceable because of inabil ity to point the mortars at a 
target. " The report attributes this lack of interest to 
the long neglect of the subject duri ng the twenty years 
following the civil war and to the lack of a liberal 
policy in the management of artillery matters, par
ticularly in the opportunities for actual practice in 
loading and firing gUllS. He suggests, as one important 
remedy, that there should be on the staff of the com
mander of the army a chief inspector of arti l lery, who 
should make periodical inspections to see that the vari
ous orders respecting the details of artillery service are 
faithfully carried out. 

This report wi l l  come as a painful surprise, for it 
shows that we are backward in a service which we 
thought was being brought up to a state of consider
able efficiency. The two defects of slowness of fire and 
absence of range finders are about as serious as they 
could well be. Modem warships w il l  try to run by the 
batteries, and their high speed will carry them through 
the danger zone very quick ly. Vessels that can make 
a mile in less than three minutes will be a difficult tar
get for guns wh ich ( because of slow handling) can fire 
but one shot in every six minutes. Next to accuracy, 
rapidity is the great desideratum in a gun detachment. 

Mortars sunk in deep pits, with nothing to look at 
but the blue sky above, are absolutely dependent on 
distant range finders for locating the enemy, and giv
ing the proper elevation and traverse for the mortar, 
and a battery of mortars w ithout means for pointing 
is as useless as a rifle in the hands of a blind man. 

It is to be hoped that immediate steps wi l l  be taken 
to reform the abuses which have been so faithfully ex
posed in this report. It is to the author of th is report 
and to Colonel Buffington, Chief of Ordnance, that 
we owe much of the excellent material to be found in 
our defenses, and we trust that under the present 
regime this important arm of the service wil l  be 
brought up to the standard, in  personnel as well as 
material, of the best modern practice. 

.- ... 
THE FASTEST CRUISER IN THE WORLD. 

It seems ridiculous that the nation that is least able 
to make use of them should possess the fastest torpedo 
boat and the fastest cruiser in the world. The famous 
Schichau firm recently built a torpedo boat for China 
which made 35'2 knots per hour, and now the Arm
strongs have completed a 4,400-ton cruiser, the " Hai 
Tien," which has made a natural draft speed of 22'0 

knots and a forced draft speed of 24'1 knots per hour. 
This is the record for a warsqip, or, indeed, for any 
kind of ship of that size. If the .. Hai Tien" could 
mai ntain that speed across the Atlantic, she would 
make the passage ill about four days and a half. 
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AUTOIIOBILISII IN PARIS. 

Great strides have been made in the world of auto
mobiles within the last eight years. In 1890 Messrs. 
Serpol let and Archdeacon attempted the journey 
from Paris to Lyons. The difficulties they encountered 
from the very commencement were enormous and such 
as wou ld very soon discourage any automobilist of the 
present day. Endowed as they were with a more than 
ordinary degree of perseverance and patience, they 
succeeded in effecting the journey in the time of ten 
days! In very truth, •• tempora mutantur."  Now the 
distance can be made in as many hours. 

In any account of present day automobilism, the name 
of M. Pierre Giffard, the director of the Velo, and form
erly Oll the staff of the Petit Journal, must be mentioned. 
Four years ago carriages with mechanical motors were 
practically unknown. At this time M. Giffard com
menced a war against the prejudices of the public on 
this subject, and with the patronage of the Petit Jour
nal, organized in 1894 the first great automobile race 
ever witnessed, from Paris to Rouen. Great excitement 
was manifested as to the issue of the race, and specula· 
tions were made as to the relative merits of steam and 
petroleum. The Count de Dion competed with a steam 
motor (see the SCIENTIFIC AMERICAN SUPPLEMENT, 
Nos. 1080 and 1182), while Messrs. Levassor and Peu
geot opposed him with petroleum-driven machines 
(shown in the SCIENTIFIC AMERICAN for July 20, 1895). 
Ten competitors appeared at the starting point at 
Neuil ly.  According to the regulations, it was not only 
the speed that would be considered by the judges in 
awarding the prize ; the flexibility and power of en
durance of the machines would also receive due allow
ance. 

The race took place, and though the steam· driven 
machine came in easily first, the prize was not allotted 
to it alone. Messrs. Levassor and Peugeot were classed 
as winners on the same level as M. de Dion, and the 
future of the petroleum·driven motor car was assured. 
Qualities essent ial ly practical were discovered in it, 
and the fact that any one, not necessarily an engineer, 
could steer and manage it, was sufficient assurance of 
the success it was destined to attain. The raee is 
illustrated and described in the SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 979. 

Six months later, at the exhibition of the Salon du 
Cycle, held in the Palais de l'Industrie, automobile 
carriages were permitted to appear ; the crowd col
lected round t hese innovations in steam and petroleum, 
their interest in the bicycle stands being considerably 
diminished in favor of these novelties. 

The following year it was felt that another race must 
be run, but this time no conditions should be laid 
which would leave in doubt the real merit of the differ
ent machines. Speed alone should decide the race and 
the whole unrestricted power of the motors should be 
exhibited. 

The route decided upon was Paris to Bordeaux and 
back. Subscriptions rolled in, and one hundred thou
sand francs were quickly raised to meet the organiza
tion expenses and to pay for the prizes. 

The advocates of stearn for motors do not give in. 
Messrs. de Dion, Serpollet, and Boll�e engage actively 
in the construction of machines which they hope will 
show to the world its superiority over petroleum. 

The advocates of the latter, however, also prepare 
for an exploit which will, they feel confident, bring 
confusion and defeat on their rivals. 

E lectricity as a motor is also taken up by M. Jean
taud (see the SCIENTIFIC AMERICAN for March 23, 
1895), who, at considerable expense, obtains a special 

. train to place at periodical stages of the journey be
tween Paris and Bordeaux fresh accumulators, etc. , 
which his carriage is to take up on the way. 

On J une 10 the automobiles assembled at the Arc 
de Triomphe, in the presence of an enormous crowd. 
From there they went, at a moderate pace, to Ver
sailles, where the real start was given. A few kilo- . 
meters farther on the stearn atomobi les come to grief. 
T wel ve hours pass, when news arrives that M. Levassor, 
on his petroleum auto· car, is an hour and a half ahead 
of his rivals. Twenty·four hours pass, and already he 
has reached Bordeaux and is back on the return journey 
to Paris. crossing his rivals on the road with an ad
vance of four hours. No sign of fatigue either in man 
or machine can be seen. Porte Maillot is reached at 
last, the whole distance of 1 ,200 kilometers having 
been run in 48 hours 47 minutes. (See the account of 
the race published in the SCIENTIFIC AMERICAN Sup
PLEMENT, No. 1023.) Signal victory for the petroleum 
motor. The 1895 race bore fruit immediately. A great 
project had long been resolved upon in his mind by 
the Count de Dion to found a club for the defense and 
encouragement of automobile riding-to create the 
Automobile Club of France. The race from Paris to 
Marsei l les in  1897 was a great success, and is described 
in the SCIENTIFIC AMERICAN SUPPLEMENT, No. 1096. 

At the present date automobiles form an important 
element in the circulation of our towns. Nowhere are 
they more popular than in Paris ; nowhere is any real 
progress, any fresh idea, likely to receive encourage
ment so m uch as there. Every morning the Champs 
Elys�es, the Bois de Boulogne, and the avenues branch-
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ing 01J from the Arc de Triomphe are alive with these 
horseless carriages of all kinds and traveling at a speed 
far surpassing that of any rival vehicle. Especially on 
Sundays may they be seen to best advantage in this 
aristocratic quarter of Paris ; in fact, the num ber of 
automobilists and cyclists seems to surpass the n u m
ber of the pedestrians. 

No sooner had the automobile been acknowledged 
to be a practical thing than the bicyclists themselves 
were the very first to become its votaries. Naturally 
they were already accustomed to the dangers ot the 
roads and thus cut out to become excellent " chanf
feurs ;"  in fact, it was through them that the automo
bile was first introduced to the public. 

The best known cyclists quickly mastered all the de
tails connected with the new sport and became trainers 
of the aristocracy, who so eagerly took up the new 
sport. Ren� de Kuy1J had the Prince of Wales as his 
pupil, while Lambajack, the falnous tandemist, gave 
lessons to the Duchesse d'Uz�s. 

But if the automobile were to remain the exclusive 
property of the wealthy, and of those favored by for
tune, it would never obtain the popular favor without 
which its success would not be assured. So that the 
question may be asked : Can an automobile be bought 
nowadays in full confidence? Will not the prices 
lower? 'fhe fact is that those who bought machines 
two years ago have gained small fortunes. The best 
constructors not being in a position for the last two 
years to deliver a machine ordered in a shorter time 
than eighteen months after the order had been given, 
it may easily be understood that a machine from the 
same firm, bought on the spot, has a far greater mar
ketable value. A carriage ordered at the price of nine 
thousand francs in eighteen months is readily sold for 
eighteen thousand francs, payable at the present time. 
So that the speculation consists in  immediately order
ing carriages at catalogue price and selling them the 
day they are delivered for some thousands of francs 
more than they have cost one. Hence, from a pe
cuniary point of view, no loss may be feared in  pur
chasing a machine from a reputable firm ; one would, in
deed, be lllore likely to gain than to lose. An automo
bile, however, shuuld not be bought without taking the 
advice of a disinterested specialist. 

Automobiles in actual use lllay be divided into three 
classes. First, motocycles ; second, carriages; third, 
heavy luggage vehicles. 

First.-The motocycle is a cycle furnished with a 
mechanical motor, often supplied with ball bearings, 
tube frames, pneumatic tires, etc., in fact, it is more of 
a cycle than a carriage. 

The best known is that of the firm De Dion et Bou
ton, the " t.ricycle A p�trole," which has been in exist
ence three years. The motor is vertical and is placed 
in the rear, while the explosive mixture is lit by an 
electric spark, so that besides the petroleum apparatus 
a galvanic battery, etc. , must be carried. The working 
of the driving anll steering arrangement is mere child's 
play and can be learned in half an hour. 

The great advantage of De Dion's machine is its rela
tive cheapness and the small amount of care and atten
tion it necessitates. 

The serious defect, in the opin ion of many, of the 
petroleum tricycle is that there is only one seat. The 
simplest remedy to this is to convert the simple tricyele 
into a tandem tricycle by lengthening the frame. This 
only increa..res the weight by 3 or 4 kilos. , the only 
inconvenience now being that the tricycle cannot be 
reduced to a machine with only one seat when only 
one rider wishes to mount it. 

The most generally adopted· solution is that of the 
. .  towing-carriage," the tricycle serving as traction 
motor, while an iron bar is attached to the shaft of a 
small spring carriage with pneumatic wheels in which 
two persons may be seated. Average hills are readily 
mounted, while a slight aIDount of pedaling is all that 
is needed during a steep ascent. 

This motor of the flrm De Dion et Bouton has had 
an enormous success and has been applied in numer
ous ways. With it there have been provided automobile 
bicycles, q uadricycles, and even boats. 

Another vehicle, the Bolle� (see the SCIENTIFIC 
AMERICAN for October 17, 1890), is in the first rank 
of motocycles. This is a long machine, very low and 
stable, with two seats, the lady seated in  front, the 
gentleman behind, steering. This is also a tricycle, but 
with the direction e1Jected by the two wheels, which 
are in front, and the propUlsion only by one in place of 
two. The lighting is obtained by an incandescent 
tube. This is a very rapid machine and a very fine 
hill climber. Only a few months ago, during the "Cri
terium des motocycles," which took place from Etampes 
to Chartres, a " Boll�e " automobile with double motor 
of 8 horse power, mounted by M. Leon Bol l�e, the in
ventor, accomplished the distance of 100 kilometers in 
1 hour 52 minutes, i .  e. , at an average pace of 51 kilo
meters an hour! This is the world's record for that dis
tance for any kind of road machine whatever. 

The price of motocycles is comparatively moderate 
and ranges between 1,000 and 3,000 francs. The for
tune of the automobile certainly depends on the pro
�ress attained by this class. 
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Second.-The class of carriages is represented by a 

more considerable number of builders. Hel'e the mot.ors 
are more powerful, while the framework of the machine 
is as comfortable as an ordinary carriage. It is cap
able too of all the movements required of it if harness_ 
ed to a horse, while it may be specially noticed that a 
retrograde movement is possible, which cannot be said 
of the motocycle. 

The weight of the carriages of this second class varies 
considerably. tie nerally a carriage with two seats with 
a motor of approximately 3 horse power weighs about 
400 kilos. For four places and 6 horse power it may weigh 
between 700 and 800 kilos. The weight diminishes, how
ever, day by day in proportion to the improvements in  
manufacture. The firm Panhard & Levassor is the 
most important in this class. Its principal rival is Peu
geot, a firm which won the demonstration races from 
Paris to Rouen and Paris to Bordeaux in 1894 and 1895 
respectively. 

Petroleum is used by all the models in this class, 
though there are not'lacking defenders of steam as a 
motive power. 

M. Serpollet, the constructor of the Serpollet trams 
circulating in Paris, has brought out apparatus which 
seem as though they would finally give steam the 
superiority. These new types comprise very light 
generators, the heating of which is e1Jected by petro
leum burners, which give a flame great in proportion 
to the quantity of water to be converted into stearn. 
The pressure of these burners varies between 50 
grammes and 3 kilos. , thus bringing into instantaneous 
equilibrium the e1Jort of the motor and the resistance 
of the road. 

The motor used on these carriages is of an en
tirely new system, requiring no care so far as oiling 
is concerned, so that steam may again speedily become 
a formidable rival to petroleUlr. The carriage is illus
trated in the SCIENTIFIC AMERICAN for February 21, 
1891. 

Electricity, too, has made its .. debut " in locomo
tion. An almost perfect electric motor has been found. 

Backward and forward motion, and excellent brake 
arrangement, by the play of a simple commutator 
placed under the driver's hand, absence of noise, smell, 
or vibration, are only a few of the qualities of this 
wonderful motor. 

It has only one fault, an immense quantity of elec
tricity is wanted. Special accumulators, the charging 
of which is slow, though their emptying is rapid 
enough, have to be taken up. These accumulators are 
very heavy; 400 or 500 kilos. of them are required fOl' a 
carriage in advancing 60 kilometers. Then they have 
to be refilled at the works. Accordingly, electric cal'
riages can only be employed within a small radius of 
these works, from which the supply of energy is ob
tained. Still, they seem to be destined for a great 
future in town locomotion by reason of the ease with 
which accumulators may be obtained. 

Third.-The· third class of automobiles, public or 
heavyweight carriages, is necessarily restricted. They 
are all moved by steam. A curiosity may be men
tioned, the automobile rolling house. When small, 
and arranged for two persons only, a petroleuID motor 
of 12 horse power drags it along at the rate of 15 kilo· 
meters an hour. When large and containing a regular 
apartment for two couples and four servants, a steam 
motor of 35 horse power is required, though it is not 
safe to travel at a faster rate than 8 kilometers per hour. 

Special police regulations are necessarily required, 
and it is found that the only regulation to-day appli
cable to automobile locomotion dates from 1893, at a 
period when the automobi le, such as it appears now, 
was practically non·existent. According to this law, 
the pace ought not to exceed 8 kilometers per hour 
(the average speed of automobiles is 45 kilometers), the 
minimum for an ordinary cab. 

The" chau1Jeur" is not permitted to leave, even for a 
moment, his automobile along the curb of the footpath. 
unless under supervision. Now, the automobile, once 
the motive power is turned off, cannot gallop away like 
a horse. To be just, a l imit of speed, difficult to fix 
upon though it be, ought to be imposed on all kinds 
of meehanical carriages, as well those which now seem 
to enjoy a monopoly of speed as on the ino1Jensive 
automobile. 

Another thorny question: Is the automobile dan
gerous to foot passengers? The compact mass of the 
iron steed rushing along at a great speed is certainly 
an object of dread to the passer-by. Ignorance, how
ever, is the cause of his fear. Any automobile can be 
brought to a halt in two meters; a mechanical car· 
riage of 700 kilos. possesses more rapid and powerful 
brakes than an omnibus with three horses, weighing 
5,000 kilos. ! In reality there is no mechanism more 
inoffensive, no means of transport more sure and safe. 

This industry, which has received its birth in France 
and has here reached its present stage of development, 
is yet young. Still, even in this its youthful age, 
the automobile can even now render good service and 
give a pleasure unobtainable by any other means. If 
there are faults (and no one denies the fact), only time 
is wanted to make them disappear, and it needs no 
great prophet to predict that within a very few years a 
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stage not far from perfection wi l l  have been reached. 
Meanwhile we can only keep apace with the time 
by studying this new device and watching its pI'O
gress, which, if we do, we sha ll be astonished at the 
rapid strides being made in our midst by science in this 
i ts most attractive manifestation, appealing to the pre
!-lent age more from an eminently practical standpoint 
than from any other. A. HENRY. 

Paris, France. 
.. , 

WOODS' ELECTRIC MOTOR VEHICLES. 
The art of motor vehicle construction 

has made such progress in the United 
States that one firm, the l<'ischer Equip
ment Company, of Chicago, are ena
bled to present t wenty-nine different 
types of vehicles, including road wag
ons, runabout buggies, park bug�ies, 
park traps, brakes, stan hopes, phae
tons, spiders, ful l  mail phaetons, demi
mail phaetons, physicians' can pes, 
hansom cabs, victoria hansom cabs, 
landaus, station wagons, coach delivery 
wagons, hood delivery wagons, theater 
buses and depot buses. In fact.. the 
company has about the same range of 
diversity in  design that is offered by 
the large carriage manufactnrers' cata
logues of ordinary horse-drawn vehi
cles. The com pany are sole manufac
turers of the "'Voods' mota-vehicles," 
as they are pleased to term them. 
Elsewhere in this issue we give an i l lus
tration of a grou p of these vehicles as 
assembled before the Calumet Club, 
Chicago, preparatory to a run on the 
boulevards and avenues of that city. 

'fhe different types and characters 
are well set forth, and show that the 
art of the carriage builder has been 
ad mirably combined with the work of 
the electrician and the mechanician. 
The work of Mr. Woods on behalf of 
his company has been exclusively to
ward the production of fine artistic 
carriages and all the various styles and 
characters known to the carriage 
maker's trade, rather than the mere 
production of a self-propelling ma-
chine. The company is thoroughly 
well equipped for the manufacture of 
horseless carriages, and every part of 
them, with the exception of the ru b
bel' tires, is made in the factory. This 
insures a uniformity of workmanship 
and interchangeability of parts which 
is entirely advantageous to the pur
chasers. 

Our engravings represent the 
Woods' hansom cab and a two-seated 
trap. The hansom cab is a particu
larly fine specimen of the carriage 
builder's art. The driver sits back of 
the passenger and from his seat con
trols the motors and steers the vehi
cle. So simple is the mechanism that 
any driver of ordinary intelligence can 
learn to eperate it in a very shol·t 
time. The cab is equipped with two 
motors giving 6% horse power, that 
is, sufficient battery capacity to run 
thirty mi les with one charge of bat
teries. There are electric lights in the 
side lanterns and electric l ights and 
electric foot warmers in the interior of 
the body. It is designed for use on 
any and aU streets and runs at speeds 
which vary from 3 to 12 miles an hour. 
The total weigh t  of these cabs is 2,600 
pounds. Our other engraving shows 
an admirable two-seated trap to ac· 
commodate four persons. 

The Fischer Equipment Company 
are making arrangements to build a 
large number of Woods' electric cabs 
for use in the city of Chicago, and in 
sOllle of the large cities they have 

.. 
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long to acq uire the skil l  necessary to operate them sat· 
isfactorily. One important featnre is, that it is impos
sible to apply the brake to any of these vehicles with
out first cutting the power off from the motors. It is, 
also, impossible to apply the power without first liber
ating the brake. This  is accomplished by an interlock· 
ing device between the bI"ake and controller, the opera-

,. 

WOODS' VlcrOlUA. HANSOM CAB. 

In the light road bu�gy one motor is used with a 
differential gear, but in all the Woods' motor vehicles 
for hard and heavy work two motors are provided, one 
attached to either rear wheel, and every provision is 
made for automatic adjustment for the turn ing of 
comel's or the turning of the vehicle completely around. 
The motors themselves are built with ironclad arma· 

tures and special coil windings, which 
coils are wound before being placed 
upon the armature. This enables the 
coi ls to be shipped anywhere, so that 
they can be fitted into the armature 
without any difficulty whatever by 
those who understand nothing about 
armature winding'. The batteries may 
be charged while in the vehicle or du
plicate sets may be substituted for 
them. The batteries are economical 
and the stated mi leage capacity is 
conservative, and, under the proper 
conditions, the carriages wil l  do 25 per 
cent more than their actual guaran· 
teed figure. 

••• 
The Consulting Cyclist. 

The growing use of the bicycle and 
its frequent prescription as a means 
to health suggests, as a possibility, 
which, in fact, is already not far from 
its accomplishment , the evolution of a 
new kind of medical specialist, the 
consulting cyclist, who wiJ.l devote 
h imself to giving medical and practi· 
cal advice as to all t.hat concerns the 
use of the machine ;  whether to ride or 
not ; what sort of a machine to ride; 
at what pact:: to ride ; how the saddle 
is to be ad�u8ted ; where the handles 
are to be set ; how the machine 
should be geared, etc. ; all being things 
which differ for each individual. For, 
in truth, the fitting of the maehine to 
the individual is a matter of no small 
nicety, and is one in regard to which 
the advice of a medical man knowing 
in such matters is of considerable im
portance. Many a doctor recommends 
the use of a 'cycle who is himself no 
cyclist, just as he  may recommend hy
(lropathic treatment, although he may 
know but little about the various com
binations of bath treatment which will 
be found of greatest use at the parti· 
cular spa resorted to. In stating the 
broad fact that cycling will do good, 
he is acting within the range of his 
own knowledge and experience ; but 
when he is asked about speed and 
gears and lengths of run, unless he is 
a cycl ist as well as a medical man, he 
is apt to find h imself at sea, and so is 
tempted either to deal with these mat
ters "on general princi pies " or to refer 
his patient to the dealer. But surely 
the decision as to all the details of 
bicycling, especially when bicycling is 
undertaken for health purposes, is Ii 
medical affair, and is also one which 
may very properly be made a spe
cialty.-Hospital. 

••• 
Bridges for Ru ssia. 

The Phcenix Bridge Company, of 
Phcenixville, Pa. , has ju�t received a. 
contract for twelve steel bridges for 
the Russian go\'ernment, and work 
WI l l  be commenced at once. The 
bridges are for the Eastern Chinese 
Rail way, the southeastern extension 
of the Trans-Siberian Railroad. Work 
will be hastened as m uch as possible, 
in order that the material will reach 
its destination before winter begins. 
It wil l  be shipped to St. Petersburg 
and thence by rai l to Vladivostock. 
An engineer of the railway is now in  
Phcenixville, superintending the work. 

••• 
Fal l  of Meteors In Indiana. 

been received with so much favor 
that they are filling many orders for 
private use, and are bui lding a num
ber of vehicles for European trade. AN UP-TO-DATE VEHICLE MADE BY FISCHER EQUIPMENT COMPANY. 

Two meteors fell at Vincennes, In
diana,  on May 1 .  One struck a slab 

The Woods' moto·vehicles are ad-
1I1 irably designed, and one noticeable thing is that 
wood wheels and hard rubber tires are used almost ex
clusively. In practical tests of both wire wheels and 
pneumatic tires and wood wheels and solid rubber 
tires, it has been demonstrated to the satisfaction of 
the designer that the latter are far more desirable and 
endurable in  many ways than the former, and present 
a more satisfactory appearance, and all annoyances 
due to punctures are done away with. 

The control and operation of these vehicles has been 
red uced to much simplicity, so that it does not take 

tion of both being effected by the manipulatbn of a 
single handle. A separate reversing switch is used 
which is provided with a lock,�so that when the key is  
removed the vehicle cannot be operated by anyone not 
possessing a key. The various speeds are obtained by 
series paralleling the batteries. and in this work great 
pains have been taken to insure a uniformity of dis
charge from the batteries when in parallel ; and con
tacts and connections of nearly four times the cross 
section ordinarily required are used, so that the resist
ance may be perfectly uniform. 

of stone on a Baltimore & Ohio 
freight car j ust as the train had crossed the Wabash 
bridge, and the sla b was shattered by it. The other 
meteor struck a pile of brick with a loud noise and 
broke it into small fragments. It is doubtful if the 
fragments have been examined by scientific men as 
yet, but from newspaper accounts they appear to have 
been of a rocky rather than a metallic nature. 

.' ... 
WYCLIFF'S English B ible, usually known as the 

Bramhall manuscript, from the' Ashburnham collec
tion, was sold at auction for $8,750, on May 1. 

© 1899 SCIENTIFIC AMERICAN, INC.



ELECTRIC MOTOR VEHICLES. 

The wonderful development of electricity within the 
past few years, for power purposes, and its great econ
omy, adaptability, and usefulness in that line, as shown 
by its universal adoption for the propu lsion of street 
railway cars, also clearly demonstrate its superiority 
as a convenient and easily controlled power for motor 
veh ic.les, which are becoming so popular. 

While the well kno wn trolley car takes its power 
through the overhead or underground wires and con
ductors from an inexhaustible source of electricity, the 
1lI0tor vehicle  is l imited to the charge or  amount i t  
can carry, in consequence of  the fact that it il!! intended 
to travel in places and over roads where there is no eOIl � 
tinuous outside supply of electricity. Hence, the means 
of stori ng electricity  economically in  the forlll of 
batteries is now one of the problems which is 
undergoing development. 

New ideas are constantly  being worked out, and 
it is confident ly expected improvements w i l l con
tinue by which greater efficiency wi l l  result. At 
present, changes have been made in the con
struction of storage batteries w hereby a sUl'pris
ingly large quantity of active material is put into 
a small space, and t his accounts for the neater 
appearance electric llIotor veh icles now possess 
over former designs. It is also a fact t hat the 
aggregate weight of battery for the amount of 
current discharge obtained is less than fonnerly. 

The factor of weight is one of the feat ures in 
electric vehicles that practical men are working 
to overcome, and it is said that whenever a 
stol'age battery or a system of storing the electric 
current is i nvented by which the weight of the 
battery is greatly reduced, there is certa in  to be 
an impetus given to the electric motor vehicle in
dustry such as has never been thought of. 

One of the essential requirements in a motor 
veh icle is that the reserve power shall be in
stantly available for a brief period of time, as, 
for example, when heavy grades are met with. In a 
storage battery this condition is perfectly met, the 
increase of current demanded being readily given off 
and accurately measured by the ampere mete I" so 
that by observing the latter while traveling on an ap
parently level road one can detect slight grades by the 
varying position of the ampere needle. 

The battery may be considered as an elastic eq ualizer 
capable of giving off in an instant the alllount of ('ur
rent needed at various times and emergencies. This 
makes electricity an ideal power for vehic les, for it  
eliminates the complicated machinery of either gas, 
steam, or compressed air motors, with their attendant 
noise, heat, and vibration. I t  is not only serviceable 
as power, but also as light at night. 

In the accompanying i l lustrations on the front page 
will be seen a new design for an electric surrey which 
has the appearance of an ordinary two seated carriage. 
The upper i l lustration, reproduced from a photograph, 
shows its appearance when on the road carrying a ful l  
load of passengers ; the lower i l lustration gives 
an idea of the construction of the working 
parts. Referring to this,  it will be seen that 
the storage battery is divided into two main 
parts, one sect.ion being in two boxes under the 
front seat and the other in two crates under the 
rear seat ; access under the front seat is had by 
a door opening on the side, and the rear by 
the lo wering of the hinged back of the carriage. 
The WI l lard storage cell is used, forty-four of 
them, the size of each is 3% X 51"6 X 9% inches 
high, and total weight nine hundred and fifty 
pOllnds. The active material is very compactly 
placed, yet arranged to provide a large sur
face. Insulated wires lead from the terminals 
of the battery to the controller located under 
the front seat just ahead of the battery, which 
control ler is in the form of a cyl inder having �a 
number of contact plates on its surface sepa
rated by insulating material on which bear 
brass springs severally connected with battery 
in such a way that in one posi tion of the cylin
der only a few cells will operate, or in  another 
so that they wi l l  be al'l'anged in paraUel, or in 
another in series, 01' in another for reversal of 
the direction of the current. 

On the left hand end of the controller cylindet 
is a smail cog wheel which meshes with a seg-
ment gear forming the lower end of the reciprocating 
control ler lever standing in a vertical position between 
the cushions of the seat. The movement of this lever 
forward rotates the cylinder and puts on the current of 
varying degrees of quantity and intensity, according to 
the speed desired. There is a ratchet wheel adjoining 
the pinion of the cylinder on which a spring pawl 
acts as a temporary friction lock, holding the cylinder 
in whatever position it is placed, yet yielding to the 
motion of lever when forced forward or backward by 
the hand. 

Pushing the lever forward one notch or click of the 
�pring below gives a very slow speed of two to three 
miles an hour, to the second notch six to seven miles 
aD hour, to the third notch ten to twelve miles an 
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hour, to the fourth notch fifteen miles an hour. By 
drawing the lever back to the vertical posi tion the 
current is thrown off. Running the length of the lever 
is a latch rod t.erminating at the upper end of the 
handle. To revel'se the current for backing, this rod 
is pressed downward with the thumb at the top of the 
handle, which permits the controller to rotate in  the 
opposite direction. T wo d ifferent speeds for backing 
may be used. Thus one lever is used for a forward or 
backward movement. The driver sits on the left hand 
side of the seat, operating the driving lever with the 
right hand and the steering level' with the left. The 
steering shaft r ises vertical ly through the bottom of 
the carriage, just III front of the driving lever, and is 
hinged so that the upper part can lie in  a horizontal 

AN ELECTRIC VICTORIA. 

pOSition, eit.her to the right or the left. The driver, in 
the uppel' i l l ustration, i s  in  the act of operati ng the 
steering lever. An electric push button is inserted in 
the handle connected with a signal electric bel l ,  seen at
tached to the underside of the bottolll of the carriage, 
at the front. The signal is sounded by pressing the but
ton with the thumb of the left hand. Under the left 
hand end of the front seat is a special safety switch for 
completely cutting off the current. At the opposite 
end is anothel' switch for the electric dash lamps ob
served on each side. Beside this  switch is a three-knife 
switch w hich is turned down for charging. 

The vertical steering shaft is connected underneath 
the carriage by a crank and rod with one end of an in
terior movable hol low hub, arollnd which the front 
wheel runs on ball bearings ; the hub is pivoted on its 
interior to the carriage frame. Another connecting 
cross rod extends from this hub to the same style of 
hub on the opposite side. So that the . movement of 
one hub by the steering shaft operates the othel' in  the 

tHE RIKER ELECT1U.C DELIVERY WAGON. 

same direction, both lI loving paral lel to each other. 
This enables the steering to be done very easi ly. 

The carriage frame which supports the springs is 
built of strong steel tubing, well braced and jointed. 
The foot brake lever projects slightly above the floor, 
and has side notches for holding the lever in any posi
tion it may be placed. From this lever under the car
riage, the brake rod extends to a band brake wheel se
cured on the rear tubular propelling shaft adjoining 
the large gear wheel, also keyed on the same shaft. 
To exclude dust, these are covered by a metal casing 
which is removed in  the i l lustration for more clearly 
showing the driving mechanism. 

An additional safety hand brake is provided, the 
lever of which will be seen just inside the front seat 

frame, and operates the usual brake-shoes which bpM' 
against the rear wheels. 

The motor, of 2 kw. capacity, is inclosed in a tight 
metal case ; one side is clamped firmly to the axle casing', 
the other side is loosely secured on a vertical rod, bu t 
clamped between two spiral springs inclosing the rod. 
The object of the spring is to compensate for the 
sudden thrust or strain put upon the Illotor when the  
current is quickly applied, either for going forward 0 1  
backward. The pinion of the motor is made of raw
hide edged with metal, and meshes into the large gear 
driving wheel previously mentioned. This construc
tion makes a noiseless gear. 

The rear axle is constructed in two parts. One is a 
solid axle attached rigidly to one rear wheel, while the 

other end is connected by a differential gQar in hu b 
of the other wheel with the tubular driving axle, 
both being incased in a stationary tubular axle and 
run on rol ler bearings. The sol id and tubu lar axles 
both revolve together ordinarily, except when turn
ing curves ; then, by means of this gear, one may 
rotate slower or Caster than the other. Such con
struction permits the vehicle readily to turn small 
circles and curves. 

A later form of applying the motive power is 
to employ two 2 kw. electric motors, each at
tached to a solid rear axle  and adjacent to each 
rear wheel. On the interior face of the wheel is a 
concentric toothed rack in which the motor pin
ion engages, thus applying the power directly to 
the wheel instead of to the axle. This construc
tion will be observed in the i l l ustration of an elec
tric delivery wagon, and it wi l l  be noted that the 
wheels are of wood, fitted with solid rubber tires. 
The battery in this veh icle occupies the floor space 
in the bottom and rises nearly level with the driv 
er's seat. In other respects the controller Il l l ( ' 
brake mechanism is the same. The weight of t I l i �  
vehicle i s  3, 600 pounds. It i s  extremely conven ieut 
to operate in crowded streets, and ill more economi

cal to run than a horse vehicle. With one charge of 
the battery the vehicle is capable of running 30 miles 
on a smooth, hard pavement. 

In another illustration will be seen a single-seated 
victoria rich and handsome in appearance. In the 
piano-like extension on the rear is the battery. The 
vehicle has pneumatic rubber tires and is operat
ed on the same plan as the others. It weighs 1 ,800 
pounds and has run a total of nearly 5,000 miles. 

Electric vehicles are provided with a special socket 
under the floor, in which a brass plug fits for charging 
and making connection readily with the source of elec
tricity. 

The charging of the storage battery occupies on the 
average about two hours' time, the quantity of current 
being varied to suit the rise of the voltage. 

It should be mentioned that the weight of the elec
tric surrey is 2, 700 pounds and that it travels a distance 
of 25 mi les on a level road on one charge. It has a 
cOUl bination ammeter and voltmeter on the dash-

board in front of the driver, and thick pneu
matic rubber tires blown to a pressure of 1 25 
lbs. to the square inch. The wheels are about 
three feet in diameter. Adjoin ing the l igh t 
switch on the left is a three-knife switch, which 
is turned down when the carriage is charged. 

Al l  of the foregoing described motor vehicles 
were designed and manufactured by the Riker 
Electric Motor Company, Nos. 45 and 47 York 
Street, Brooklyn, N. Y., on what is known as 
the " Riker systellJ ," after the patents of Mr. 
A. L. Riker, a wel l  known mechanical and elec
trical engineer. The com pany has recently in
troduced another type, the . .  brougham," a 
very serviceable vehicle, and have supplied 
customers in France and England with their 
vehicles. Several of these vehicles are to be 
seen at the Electrical Show at Madison 
Square Garden. 

.. . . . . 
Relief Expediti o n  for L i e u t. Peary. 

The sealing steamer " Hope " is to be tho· 
roughly overhauled and repaired preparatory 
to proceeding northward next month with an 
expedition for the relief of Lieut. Peary, who 
went to the Arctic regions last sUlIlmer with 
a specially selected party. It is thought that 
he may now need assistance, as his steamer, 

the • •  Windward, " has been frozen in the ice floes since 
the early part of last winter. 

.. . . .  ., 
More LocolDotlves for E ngland. 

According to recent cable advices, it is stated that 
the Midland Railway of England has arranged to place 
another contract for 130 locomotives with A merican 
firms. It is understood that the Great Northern Rail
way will also order a large number of engines of the 
mogul tYPe from American locomotive builders. 

• • • • • 
THIEVES have tak"n nearly all the brass work of the 

Yerkes electric fountain in Lincoln Park, Chicago, and, 
of course, in takin� the brass fittings, they did great 
damage to other parts of the fountain. 
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SO:M:E EARLY FOR:M:S OF THE AUTO:M:OBILE. 

The great interest and activity which have been shown 
during the present decade in the question of automo
bilism, and the fact that early in the previous decade 
such a thing as a practical automobile did not exist, 
would lead one to suppose that this was an entirely 
modern method of locomotion-an attempt, in fact, to 
extend the autotractive principles of the locomotive to 
onr city streets and country highways. As a matter of 
fact, however, the automobile antedates the locomo
tive. The rude steam carriage of Cugnot was built 
over half a century before the locomotive, and a prac
tical steam coach was carrying people on the roads sev
eral years before the railway was an assured success. 
Indeed, some excellently dp.signed and successful steam 
coaches were in operatIOn and run ning on a regular 
schedule during the early years of the steam rai lway, 
and had it not been for the sudden diversion of public 
interest and capital from road traction to rail traction, 
we would not at this late day be working on the prob
lem of the best forms of body, frames, and motor for 
locomotion on the roads. 

Unquestionably, the credit of having designed and 
constructed the first mechanical road carriage belongs 
to a Frenchman, Nicolas Joseph Cugnot, who built and 
ran in 1763 a successful model, and subsequently, in 
1769, constructed for the French government a three
wheeled steam gun-carriage for transporting heavy 
ordnance. The well known illustrations of this car
riage show it to have been a very crude affair. It was 
carried upon three wheels ; the gun resting between 
the larger wheels, and the boiler and engines being 
placed so as to overhang the trolley. This single wheel 
was both driving and steering wheel in one, and it 
turned about a king-pin, the vertical engines being so 
lIlounted as to permit this rotation. The boiler was a 
kettle-shaped affaii', with a fire-box formed in its base, 
and a steam pipe which led from the dome-shaped top 
to a two-way valve, communicating with a pair of ver
tical bronze cylinders. The rotary motion was secured 
by means of pawls on the piston rods and ratchet 
wheels fixed to the driving wheel. Crude as Cugnot's 
machine was, he deserves every credit as the pioneer 
builder of an automobile carriage. 

For the next practical carriage we must cross to Eng
land, where Murdoch, in 1781, built and ran a model 
steam tricycle which is now preserved in the Birming
ham Museum. William Symington, whose name is 
closely associated with the early development of the 
steamship, turned his attention to steam road car
riages, and in 1786 built a road coach in which the 
movements of two pistons were communicated to the 
driving wheels by racks and pinions. 

In America the name of Oliver Evans is honorably 
associated with the history of the steam carriage. In 
1786 he applied to the Legislatures of Pennsylvania and 
Maryland for a patent on steam 
wagons, and began the construc
tion of one, although later he 
neglected it for other pressing 
and more profitable enterprises. 
About this time, however, he 
moved an engine from the fac
tory, where i t  was made, to its 
final position by placing it on 
wheels and gearing the wheels 
to the crankshaft. Nathan Read, 
in 1790, applied for a patent on a 
steam carriage and constructed 
a model. He proposed to use 
two double acting steam en
gines, and his design is specially 
meritorious beca use he made use 
of his m ultitubular boiler-an 
indispensable element to the 
complete success of steam-driven 
carriages. 

In tracing the growth of the 
automobile we must again cross 
to England and take note of the 
work of Trevithick, the man 
who, perhaps, more than all 
others, is entitled to be cal led 
the Father of the Locomotive. 
During the closing years of the 
eighteenth century be built sev-
8ral models, and in 1801 he built 
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since, grew disgusted with the opposition or apathy of 
the publ ic and turned his genius in other directions. 
He was succeeded by less t.alented and practical men, 
who, fearful that they could not secure sufficient ad
hesion, built rack railways, or attempt,ed, like Brunton 
in 1813, to imitate the action of a horse's legs, and act
ually built machines that were prodded along by 
jointed iron legs that pushed against the ground. 

The first attempt to place on the roads a mechani-
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:M:ACERONE AND SQUIRE'S WATER-TUBE BOILER. 
PRESSURE 150 POUNDS. 

cally propelled stage coach was made by W. James, 
assisted by Sir James Anderson. The illustrations 
show this very ambitious vehicle, which was capable 
of carrying twenty people, to have been modeled on 
the lines of the horse drawn stage coach. It was driven 
by a pair of two-cylinder engines, and it proved its 
carrying abi l ity when, on the failure of one of the en
gines, it made the homeward trip from Epping Forest 
to London at seven miles an hour with a full load of 
passengers. 

In 1822 Sir Goldsworthy Gurney, a man of high 
scientific attainments, took up the steam-carriage pro
blem and placed several steam coaches on the high
roads. He succeeded in climbing the steepest hills in 

steam receiver, and carried a working pressure of 150 
pounds ! Think of that !  A pressure which engineers in 
most other lines of mechanical development did not. 
venture 'to use unti l half a century later. The engines 
were mounted between the frames and con nected to 
cranks on the rear axle. The  cylinders were 7� inches 
diameter by I5%" inches s troke. The furnace, w hich was 
practically self-fed, was fed from a hopper, and forced 
draught was secured by means of a fan, driven by beit
ing from a pulley on one of the rear wheels. This 
coach ran 1, 700 miles without repairs. It used coke 
for fuel, at a cost of about seven cents per mile, and 
its average speed was 14 miles an hour. 

It is beyond the scope of this article to pursue the 
subject further or speak of the labors of such men as 
Benstall and H ill, Anderson and James, Heaton, 
Ch urch, and the great Scott-Russel l ,  bui lder of the 
. .  Great Eastern," and others less known ; but enough 
has been said to prove that the present activity in au
tomobilism is merely a revival of an industry which, 
over sixty year/; ago, had advanced to a high stage of 
perfection, and but for the success of the railroad and 
the bitter opposition of the stage coach and other 
vested interests, would u ndoubted ly have kept pace 
in its own sphere of usefulness with the steam railroad. 
The attempt to establish the steam carriage on a per
manent footing failed, and, except for occasional and 
widely separated attempts to improve on the early 
forms, nothing was done for a period of half a century. 
The next serious attempt to develop the automobile 
was to take place in the .country of the pioneer builder 
of these machines, for to France belongs the credit for 
the modern revival of the mechanical road carriage. 
A condensed history of automobilism in Paris (which 
is France) will be found in another column.  

. ,  . . .  
A N ovel Path for Bicyclists. 

The lot of the wheel man is not a particularly happy 
one in the mountainous region about Los Angeles and 
Pasadena, in Southern California, for cycle paths are 
unknown, and beyond the city limits the country is so 
rolling that the pleasures of cycling are not commen
surate with the pains. All this is to be changed, how
ever, by the construction of an elaborate wheel way 
which is probably unique. 

An elevated cycle path is to be erected between 
the two places, w hich will be nine mi les long. It 
will be remembered that Pasadena and Los Angeles 
are sister cities, and the problem of transportation be
tween them has been slow of solution, owing to the 
fact that the country between the t wo p laces is of such 
a rolling character, and also on account of the numer
ous waterways, or " arroyos secos," as they are called. 
The cities are now connected by three railroads and 
one electric road. There was, however, no  foot road 
for cyclists. The com mon wagon roads, w ith their 

dust and mud and ruts, had to 
be followed , which made cycl ing 
anything but pleasant. In  spite 
of these drawbacks, there was a 
certain amount of bicycle riding 
between the two ci ties, and in 
the face of discouraging circuIll
stances, it was found that there 
were at least 30,000 wheelmen in 
Los Angeles County alone. In 
view of these facts, Mr. Horace 
M. Dobbins, of Pasadena, or
ganized what is known as the 
•. C a l  i f  o r  n i a Cycleway Com
pany. " The capital was quickly 
forthcoming, and plans were 
drawn for an elevated speed
way between the sister cities, 
which is to be exclUSively de
voted to cycl ists. The franchise 
and rights of way have now been 
obtained and the work has ac
tually begun.  

THE :M:ACERONE AND SQUIRE STEA:M: 
. 
CARRIAGE, 1833. 

a full sized road coach which had 
its trial on Christmas eve of that 
year. A quaint account of the 

Cylinders, 7� inches by 1� inches; water-tube boiler, forced draught, and 150 pounds steam pressure ; average epeed, 
14 miles an honr. 

The path is supported by pil
lars of vary ing heights to take up  
the  ineqnal i ties i n  grade. The  
floor is of boards and i s  10 feet 
wide. There is a 4-foot lattice 
work fence on each side, to pro
tect the cyclists. The pathway 
will be lighted by electric lights, 
st.aggered across at intervals, as 
on the Brooklyn Bridge. Mid-

trip by an eye witness and participant will bear repeti
tion : " In the year 1801, upon Christmas Eve, towards 
evening, Captain Dick (Trevithick) got up steam . . . .  
When we see'd that Captain Dick was a-going to turn 
on steam, we j umped up, as many as could-maybe seven 
or eight of us. 'Twas a stiffish hill going from the 
Weith up to Comborne beacon, but she went up like a 
lit.tle bird. . . . As we were very �queezed togethE>r, 
I jumped off. She was going faster than I could walk, 
and went on up the hill a quarter of a mile further. " 
Pretty good work for a trial trip, u p  hill , with an over
load of passengers, and in the year 1801 ! 

Trevithick, like many a pioneer inventor before and 

and around London, and only gave up his attempts 
when the opposition of vested interests rendered them 
unprofitable. At the same period Hancock was achiev
ing remarkable success in the construction of large 
steam omnibuses, of which he built nine in all. 

Upon the retirement of Gurney, one of his employes, 
J. Squire by name, constructed a steam carriage. As
sisted by Col. Macerone, he subsequently built several 
practical carriages, one of which is shown in the ac
companying il lustration. It wi ll be seen that it was a 
four-wheeled affair, with the passenger accommodation 
in front and the boiler behind. The latter was of 
the vertical, water-tube type (see cut) with a central 

way between the two cities a 
park and casino will be built by the company. The 
charge for the use of the structure wi ll be merely nomi
nal, and annual passes wil l  be issuerl with each F-hare 
of stock. Special attention has been paid to the 
grades, and the trip northward to Pasadena from Los 
Angeles will be no hardship, as the grade is almost im
perceptible. Cyclists will now be permitted to view 
the beautiful scenery without having to look out for 
ruts in the road. 

,., . . .  ., 
M. MUZIN, who obtained m uch valuable in formation 

about the Congo region by his journey to the center of 
Africa, rna-de froJD 1889 t9 1892, died at Zanzibar. 
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NEW METHOD OF MOUNTING CYCLOMETERS. 

One of the causes w h i ch h as led to Illany riders dis
{'ard i ng th eir cyclom eters, m uch against their inclina
tion, is the fac t that they are easily b roken off when 
t h e  w h ee l  is  put into a rack or stacked up with 
others, or beco m e  bent so that the trip does not en
gage and the record is lost. 

Havi n g  in m i n d  �hese objPctionable features of the 
cyclomet.er i n  general. the Ne w Departure Bell COIll
pany have introduced the cyclometer shown in the ac
companying i l l ustration.  

The cyciometer propel' is m ounted inside of the 

NEW METHOD OF MOUN TING 
CYCLOMETERS. 

spokes and upon 
the hub,  the star 
wheel projecting 
just through the 
spokes, but not 
f a l' e n 0 u g h  to 
catch or h i t  any
thing. The trip 
is mou nted on t h e  
axle inside of and 
behind the fork, 
thus being entire
ly out of the way. 
In the illustration 
the bicycle fork is 
III a d e transpa
rent, so that the 
trip may be seen . 

It will  be n oted 
that this construc
tion at once re
moves all source 
of danger to the 

cyc lometer and affords the rid er the llJeans of keep i n g  
his m i leage correctly without danger from breaking o r  
lJJisch ievous hanc.!ing. 

E very gear of th i s  cyclometer is mach ine-made and 
fi n  ished accuratel y  to gage. N o  soft metals o r  cast 
parts are used. None but the b!'st hard brass and 
:sp!'cial n i ckel s i l ver en ters i nto its manufacture. 

• • • • •  
A MECHANICAL BICYCLE -CHAIN CLEANER. 

'I'he ord i n ary method of clean i n g  a bicycle chai n by 
meaus of kerosene has its d isad vantages, chief alll o n g  
w h i c h  Illay be men tioned the lack of any means for 
" fil l i ng " the chain after h aving been cleaned, so that 
no dirt shal l enter the joints. A m echanical chain 
clean er, made by t h e  A m erican Bicycle·Chain Cleaner 
Com pan y, 106-108 Beekman Street, New York city, 
provides a means w her!'by the l inks can be properly 
.. fi l led " and lubricated after h aving been cleaned. 

The chain cleaner in question com prises a receptacle 
having a h inged cover, two cups w hich can be at
tached to the rec!'ptacle, and a sprocket wheel mounted 
in the upper part of the r!'ceptacle and operated by a 
crank. 

Of the two cups, one is designed to contain kerosene 
and the other tallow. The kflrosene cup is pro vided 
with a false bottom having a hole through which the 
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A MECHANICAL BICYCLE CHAIN CLEANER. 

d irt gravitat i n g  from the chain may pass. The tallow 
f.lUp is provided with an outer an d an inner compart
ment.  'Vit h i n  the i n n e r  compartment tallow is placed, 
w h i c h  is m e l ted by hot water poured into the outer 
com partment.  

The chain,  after having been remo ved from the 
b icycle, i s  h u ng upon t h e  sprocket w heel in t h e  u pper 
part of the receptacle. The kerosene cup is  th!'n 
hung in place, so that the lower portion of the chain is 

J c ieut if tc  �lUericau. 
immersed in the oil. By rotating the sprocket wheel 
rapidly, the dirt will b e  removed from the chain and 
will gravitate through the false bottom of the cup. 
When the chain has been cleaned, the kerosene cup is 
removed, and the tallow cup substituted therefor. 
The sprocket is then turned again to " fil l " and lubri
cate the chain. After having been removed from the 
hot tallow the chain is h ung u p  to cool.  

Thus " filled , "  the chain is protected against the ad
mission of dirt by a coat of tallow which remains i n  
t h e  joints for a considerable time. 

The manufacturers have subj ected their device to 
s!'vere tests. Seve nteen lin ks of a chain became eigh
teen inches long after three thousand m i les h ad been 
ridden without clean ing, graphite and oil  being used to 
lu bricate the li nks ; w h i le seventeen l inks became only 
seventeen a n d  three-sixteenths i nches long aft!'r a ride 
of fifteen hundred m i les, when the chain clean er had 
been used. 

• •  el • 
B i c ycles for Firemen. 

Radical changes are being made in the fire system of 
Washington, D. C .  The most. i m portant is, without 
doubt, the mount.ing of firemen o n  bicycles. Commis
sioner Wight, n oting th!' succ!'ss which h as attended 
the formation of pol i c!' bicycle squads, d !'cided to also 
mount a certain n um ber of firemen on bicycles. At 
each engine house a fireman was selected to ride a bi
cycle. Whenever his company is  called out he precedes 
it  to the fire. A man mounted on a bicycle can m ak e  
m uch better time over the perfect asphalt streets of 
'Washi n gton than a heavy fire engine drawn by h orses. 
E very second is  i mport.ant in a fire, and in many cases, 
when lamps are overturned or draperies catch fi re, the 
presence of a n  experienced man with the necessary ap
pliances m ight prevent d isastrous fires b y  attacking the 
blaze in its incipien t stage. It is estimated that fire·  
men on bicycles are able to reach the fi re on an average 
of three m i nu tes before the apparatus, a n d  w h !'re fou r  
or five companies r!'spond t o  a fire an equal n u m ber o f  
trained m e n  would b e  a t  t h e  point of danger a t  abo u t  
the same time, and migh t often ace om p l i s h  a great deal 
before the engine and ladder companies arri ve. Each 
bicycle fireman will carry a small chemical tire exti n 
guisher upon his back, and he may also carry a l i g h t  
pick. 

Among the other innovations wh ich ha\-e been i ntro
duced is the use of a m egaphone for giving ord ers, tak
ing the place of the old firemen's trumpet. S i n ce these 
novel features have been introduced the Com missioner 
has received many sensible suggestions, one of them 
being for a chemical fire extinguisher of consi derable 
size t o  be carried on a d uplex b icycle propelled b y  two 
men. Such an arrangement could also carry a scal ing 
ladder and picks. An automobile chemical fire ex
tinguisher and ladder cart would be particularly desir
able in either city or country, especially in the l atter, 
where horses are not readily obtainable at the moment 
of a fire. No town is so poor that it could not afford 
at least one piece of automobile fire apparatus. It 
wou l d  be ready at a moment's notice to go immed iately 
to the scene of danger, would cost nothing for main
tenance, and, with proper inspection, there would be 
no danger of its  givin g  out at a critical t i me. O ther 
f'u/!gestions for impro vements i n  fire fighting is a small 
telephone outfit to be carried o n  the backs of firemen. 
As the fireman dashes i n to the bui lding the wire cou l d  
be u n wound automatically from t h e  reel,  and he could 
I'!'adi ly communicate with the chief on the ground,  so 
that if there were any danger of a wall or floor fal l i ng, 
the firemen could be notified. Of cou rse, 
it might be said th at the wires wou l d  be 
inj ured by the fire it self, but there are 
llJ any occasions on which fi remen do most 
of t heir work from adjacen t  bui ldings, 
where there wou l d  be no danger of th e 
w i re being destroy ed or even of the insu
lation being burnt off. 

.... . .. 

A NOVEL STIRRUP-PEDAL FOR BICYCLES. 

A stirr u p  for bicycles has be!'n patented 
by Carl F. Kabisch and Raph ael B. Gar
cia, 95 B road Street, N e w  Y ork city, 
w hich is designed to enab l e  a rid!'r to 
exert greater power on the downstroke 
than would be possible if  the ordinary 
form of pedal w ere employed, and to ob
tain a better control of the wheel when 
back-pedaling. 

, , , , 
, \ 

L 

Fig. 1 it is evident that the cran k can be made 
short.er than usual, because the stirrup-pedal being 
a l ways in vertical position, the length of the u pst roke 
is that of  the crank and the length of the dow nstroke 
that of the crank plus the depth of the stirr·up. It fol
lows, therefore, that the path of the foot is !'l l iptical, 
th us enabling the rider, as before mentioned, to apply 
more power than would otherwise be possible. 

• • • • • 
A SIMPLE BICYCLE-SUPPORT .  

T h e  subject of t h e  accom pan y in g  i l l ustration is a bi
cycle su pport, so constructed that, when not in use, it 
may be folded c losely agai nst the b i cycle- frame. 

Fig. 1 is a vie w of a b icycle with the s upport at
tached . Fig. 2 represents the lower brace of a bicycle 
with the support in closed posi tion. 

The support comprises a tube i n  which a rod tele
scopes. The tube h as a longitudinal  slot with offset 
slots at the ends in which a pin on t h e  rod is capable 
of engagi ng. When the pin is i n  the lower offset slot, 
the parts are held rigidl y  i n  supporting position. When 
the support is folded against the frame, the pin is 

WARD'S BICYCLE-SUPPORT .  

turned into t h e  u pper offs!'t slot to prevent an acci
dental outward movement of th!' rod. 

The support is  pivoted to the bicycle by means of a 
yoke on the tube, w hich yoke e lll braces the bicycle
frame and enables the support to be swung out of ope
rative position. 

To the forward part of the lower brace a second yoke 
is p i voted, which serves the p u rpose of  preventing the 
turning of the front wheel.  T h is yoke i s  so connected 
b y  lIleans of a wire w i t h  the support-tube that, when 
t h e  support is s w u n g  i n to operati ve pos ition, the yoke 
will be made to embrace the fro n t  w h ee l ,  and, when the 
s upport is fold ed u p  against the lower brace, the yoke 
w i l l  be s w u n g  out of engagement with the front wh eel. 

In order to hold the support agai n st the frame, spring
cl ips attached to the lower brace are e m p loyed . 

T h e  i n ven tor of the device is Frank J. Ward, of 
Fitchburg, Mass. 

Arrival of the " Somers." 

The torped o boat " Somers " arri ved i n  New York 
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The st.irrup is pivoted on the pedal-pin 
of the crank b y  llJ �ans of a sleeve swing
ing on bal l-beari n gs. 'Nhat!'ver may be 

A NOVEL STIRRUP PEDAL FOR BICYCLES. 

th e position of the crank, the stirrup will al ways hang 
vertical ly. 

The foot on the dowllstroke exerts force u pon the 
bottom of the stirrup, and on the upstroke the foot 
w i l l  bear agai nst t.he p!'dal-sl !'eve. Power is therefore 
appl ied on both up and down strokes. It is claimed 
for the stirrup that it d isp!'nses with the necessity of 
toe-clips ; that high knee-action is ov!'rcome ; and that 
i n  back-pedaling the rider is enabled to stop h i s  wh!'el  
wore quickly than would otherwise be possible. From 

on May 2, on the Atlantic Transport Line steamsh i p  
. ,  Man hattan . "  ,\V fl have al ready referred t o  a. l ar.�e 
n umber of aecidents which h ave occu rred to the 
. .  Somers." She w i  I I  be taken to the Brookl y n  navy 
yard, wh ere an attempt will  be made to p u t  her i n  
an effecti ve con d ition. The " Somers " h as a single 
screw and i s  156 feet long ; her beam is  17 feet 6 inch!'s 
and she d raws 4 feet 6 i n ch!'s of water ; she registers 
145 tons and has two smokestacks, a conning-tower, 
and one torpedo tube ; she mounts no guns. 
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THE DARING FEATS OF A TRICK-RIDER. 

The h abituiis of the Variiite Batten berg, in Leipsic, recently 
had an opportunity of witnessin g  t he astonishin� feats of an 
Am erican trick-rider, N. C. Kau fman , whose performances proba
b l y  surpass anything which has yet been attempted in Europe. 

Our German contem porary, Die lli ustrirte 
Zeitu ng, remarks that Kaufman's tricks 
, r(J so startl i n g  and often so dari n g  that 
, descri ption of them would fi l l  a goodly 

s i zed vol u me. "\Vhen Kaufman fi rst ap
pears upon the stage, h e  l ays his whee l  
u p o n  t h e  floor. He t h e n  runs up to it,  
and i n  a flash, placin g  both feet upon the 
pedals, swi ngs h imself into the saddle. 
Then a series of remarkable tricks rapid l y  
succeed o n e  an other. He sta n d s  u pon 
the step and drives the bicycle with his 
hands. He seats h imself i n  the frame 
and, guiding the wheel with one hand 
and turning the pedal· crank with the 
other, rides at full speed about the stage. 
Then, un wi nding h imself from his un
comfortable pl}sition, h e  swings h i mself 
into the saddl� agai n,  and, raisi n g  the 
front wheel at the same time, turning the 
hand le bars com pletply aroUlid ,  pedal!> 
about supported o n l y  hy t h e  rear wheel. 

W hile rid i n g  i n  this way he perfol'llls 
all concei vable acrobatic feats. O n e  of 
our i l lustrations, for exa m ple, shows him standing u pon his 
head-a feat w h ich req uires the u t most firm n ess and coolness. 
H e  confi n es himself not to the safety alone, but also performs 
h i s  t l'icks o n  the old-fashioned " o rdinary," exhibiting many 
n e w  feats i n  addition to the conventional tricks of m ost trick
r i d ers. In spite of the many b reak-neck experi ments w h ich 
he h as made, he has never been seriously injured , although 
aCl' i d ents have occurred. Kaufman was born i n Rochester, 
a l l d  first cam e  into notice at a race given by t h e  Rochester 
B icycle Club. At the present time h e  is probably the best
known of all trick- ri ders . 

. . , .  
THE H ISTORY OF THE BICYCLE. 

The h i story of the bicycle has been w ritten so mll.ny times 
that it is undoubte.l l y an old story to many of our readers, 
sti l l ,  for the sake of those who may not be fam i l i ar with it, 
we give the follo w i n g  brief outline. T h e  n o w  historic types 
in the evolution of the m odern bicycle are so well known that 
we h ave refrained from reproduci n g  i l l ustrations of them. 

The genn of the modern bicycle is found in the . .  hobby
horse " which was popular at the begin n i n g  of the presen t 
cent ury. In brief, it consisted of t w o  wheels connected by a 
rigid frallle of wood ; the rider sat on a saddle m i d way bt>
tween the wheels and propelled i t  by means of strides o n  the 
ground. No provision for s teering was made, so that its mo
tion was l im ited to a straight l i ne. In 1818 Baron Von Drais 
arranged this  c u m bersome machine so that the front wheel 
could be steert>d. That such a clumsy mt>ans of locomotion 
s hould soon fal l  into disuse was not at all  stran ge. We have 

same year ru bber tires were introduced. In 1869 M. Michaux conceived the idea of m aking the front 
or drive wheel larger than the rear w heel, and brakes w ere also introduced. The result of the con
stant i mprovement was the old so-called " ordinary " or .. spider " w heel, which remained very popular 
for the next fifteen years. The Ilew w heel weighed from 35 to 50 pounds, instead of 80 to 100 pounds 
of the old velocipede. T here were many dangel'S connected with the high wheel, however, and 
various exped ients were adopted to avoid the danger of fal ls, s uch as placing the small wheel i n  front 
and propel l ing the machine by levers, straps, and ratchets. In 1880 Starley introd uced what was 
called the " Rover, " which was the true prototype of the modern safety. The wheels were both low, 
the larger one bei n g  in front. The rear wheel was driven by chains and sprockets, the same as in the 
wheel of to-day. Little by l i ttle, changes occurred i n  the frallle and great improvements were m ade 
in construction. Complex sha pes which were once t h ought impossible to produce are now forged and 
brazed together. The strength of matt>rials used i n  bicycles has been studied with great care, and 
the res ult has been that i t  is enti rely possible to m ake a t horough l y  satisfactory wheel w h ich w i l l  
weigh 22 pou nds.  A t  first manu facturers b u i l t  t h e  frames o n  dis8illlilar l i n es. Every man ufacturer · 
had a model of h i s  own.  Soon t h e  fra l llt>s  of the wheels began to h a ve a general resemblance, an d 
at last the almost straight l ine  pentagonal  d i amond w as adopted . Gradually the top bar of t h i s  
frame was raised, u n t i l  t o-day i t  i s  paral lel  w i t h  t h e  ground. I n  i ts frame t h e  bi cycle i s  a veritable 
mechan ical and engineel'i n g  ach ievem t' l i t. The beari n gs recei ved more an d more attention, un t i l  
now a wheel w i l l  travtl thousands o f  m i les w i t hout s h o w i n g  a n y  appreciable wear to them. I n  the 
old velocipedes the framb was rigid ; then spri ngs were introduced, the cushion tire followed, and 
finally t he pneumat i c  tire was resurrected from t h e  old paten t  records, thus furnish ing the ideal 
spri n g  between the rider and the ground, m i n i m i zing the jar d u e  to inequalit ies of the road and 
giving a maxim u m  of ease and com fol't to t h e  rider. By such steps was t he simple diamond frallle 

wheel evolved from a construction which was almost a 
mechanical impossibility. T h e  mechanical d ifficulties con
nected w i th the tricycle are less than those conn ected with 
the bicyclp, bnt t ricycles h a ve nevpr been particularly popu
lar, even when built  on t h e  l i nes of the modern bicycle. 
Perhaps the greatest field for t h e  tricycle is where it i s  pro
pelled by a m otor, and in t h e  present issue we illustrate 
the leading French motor tricycle. 

T here tJave been a n u m ber of special forms of bicycles 
o n  the market, of which the chainless wheel is perhaps 
the most interesti n g  and important. The chainless b icycle 
does away with t h e  dust and friction of the chain,  the 
shaft being s u bst i t uted. M u n y  ri ders claim that the 
chainless wheel ru n s  stead ier than the chai n -driven 
wheel. Various devices , som e of them highly successful, 
have been used instead of bevel gears. Most m an u
facturers of chainless bicycles sti l l  continue the manu
fact ure o f  chain-driven wheels. The tan dem is also one 
of the best exam ples of the special form of bicycle, and, 
strange to sa y, i t  goes back to 1869, when the device was 
i n vented which made it possi ble for two people to ride on 
a veloci pede, tile back sadd le being i ntended to be used 
either as a side saddle for a woman or as a man's saddle. 
The advan tages connec t ed with a tandem are many. 
Geared u p  to h igh speed, a tandem runs with great 

ease, and the two riders are able to 
carry o n  conversation. The absence 
of vibration and the power which the 
tandem has against a head wind have 
all con duced to make i t  popular. 
Grad ual l y  came the d e m a n d  f o r  
higher and h i gher speed for pacing 
and racing purposes ; so we n ow have 
six or even se\'en riders mounted on a 
single pair of wheels. The sex t u plet 
w h eel really represents a rt>markable 
engineering achievement, as the truss 
w h ich is formed may h ave to support 
a thousand pounds. Such a wheel is 

now had two w heels arranged i n  tandem, then t h e  steerin g  h ead was invented w h ich permi tted one 
of the wheels  to t U I'll , and finally the third step consisted in contrivi ng a mechanism by which the 
affai r  could be propelled without touchi n g  the feet to the ground. S uch a m ach i n e  is credited to two 
Scotch men, Gavan Dalzell and a llIan of the name of MacM i l lan . I t  w as usually supposed that 
Dalzel l's i n ven tion dated from 1834, but i n  1892 a close exallJ i n ation of the m atter res ultt>d in the 
d o w n fal l of the legend, and evt>n the original blackslll ith's bill  was fou n d ,  w h ich proved that it was 
I IHtde in 1847. In Dalzell's device there were no true pedals in t be ord i nary sense of the word, the 
f. 'et describing only a slllall  segme n t  of a circle. The motion was tl'anslIlitted to a crank attached to 
the axle of the rear wheel by a lever. 

It w as to Ernest Michaux, a youn g  Frenchman, that we are i n debted for the fou r t h  great step in the 
development of the bicycle. In 1855. while repai ri n g  one of the o ld machi ues i n vented by Baron Von 
Drais, he conceived the idea of applying cranks directly to the front wheel. The Michaux bicycle, 
or " velocipede, " as it  was called, soon attain ed great pop n larity, and the early types of this mach i n e, 
or " bone shaker, " have u ndoubtedly been ridden by some of onr readers . B icycle acad emies were 
established and races were r u n ,  and t he machi nes even pt>netrated the far East. In 1869 a Parisian, 
M. Magee, still further improved the velocipede by making it entirely of iron and steel .  And in the tHE DARING FEATS OF A TRICK-RIDER. 
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gea red to 153, so that every revol ution of the pedals 
carries the wheel 38� feet. 

Ladies' wheels early attracted attention after thp 
safety was in  use, and to-day lady riders are numbered 
by hundreds of thousands. The lady's wheel present
ed a more difficult problem than the ordinary bicycle. 
as the diamond frame was necessarily  abandoned, but 
a lady's wheel is now produced which is equal to 
a man's wheel, with a slight inCl·ease of weight. T he 
first drop frame, or lady's machine, was patented in the 
United States in 1887. 

• • • • • 
THE ART OF TRICK RIDING. 

There are few regu lar attendants at bicycle races 
and bicycle tourname.nts who have not witnessed the 
remarkable performances of some trick bicycle riders, 
and trick riding has also proved very popular on the 
vaudevil le stage. No one but an experienced cyclist 
can fully appreciate how expert a rider m ust be in 
order to perform even the simplest bicycle r id ing act. 
It gives us great pleasure to present some i l lustrations 
of remarkable feats performed by Lee Richardson, the 
representative fallcy bicycl ist af this country. Lee 
Richardson is the son of Mr. L. M. Richardson, of the 
Monarch Cycle Manufacturing Company. Lee Rich 
ardson was born in M i l wau kee, Wis. , and attained 
h is wonderfu l  profiCiency by 1l1Ost careful study and 
practice. He considers t hat one of the important 
points in trick r iding is to ascertain the limit to which 
one can safely go in the mani pulation of h is  m ach ine  
i n  the  execution of fancy evolutions. It is, o f  course, 
essential for the rider to know every .pecul iarity of his 
wheel ,  and the possibilities and contingencies which 
have to be guarded against. Unlimited patience ana 
exhausting practice are necessary to become a tri('k 

Riding on the Real 'Wh&el 

A Difficult Feat. 

J t itu tiftt �mtritau. 
rider. Grace and ease are required by all trick riders, 
but this all comes in t.ime.  Considered from a scien-

Ridin\t on Dismembered Bicycle. 

Maintaining Equilibrium Under Difficulties. 
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tific standpoint, fancy bicycle riding brings every 
muscle in the body into play, and even practice in 
the simpler maneuvers will ,  in a short time, give in
creased strength and skill ,  and in a very l ittle time 
muscles will begin to develop of w hose existence the 
rider was practically ignorant. 

The bicycles of trick and fancy riders are special ly  
constructed, for they require to be built additionally 
�trong, as the regular l ight  wheel will not stand the 
great strain to which the trick wheel is subjected. 
Such wheels vary in weight from twenty· eight to 
thirty pounds. The wheels are usually of a diameter 
of twenty-six instead of twenty-eight inches, and the 
frame is well rei nforced. 'l'he front fork is arranged so 
as to permit of the front wheel making a complete re
vol ution w ithout com ing into contact with the lower 
tube of the diamond frallle. 

The wheel r idden by Mr. Richardson is fitted with 
changeable gear, which permits of h is  going from the 
saddle through the frallle and remount the saddle 
again while the machine is in motion-a trick wh ich 
cannot be perfol"llled without the device mentioned. 

The s implest trick riding is to learn to ride on the 
mach ine without keeping the hands on the halldle-oar. 
This is practiced by thousands of riders who never 
think  of perforIuil lg  any tricks. Then fol low side
saddle movements and various kinds of 8tand�ti lls. 
After the rider has become proficient in these com
paratively simple trick�, i t  is possible to make trials of 
harder ones. One of the most d i fficu lt of fancy riding 
tricks was origi nated by M I". Richardson ; this is the 
riding of t.he machine back ward whi le  seated in the 
saddle ill the regular way. T h is tr i (" k  requires weeks 
of hard work before any success can be obtained. Mr. 
Ri!'hnrdson is to h R ve n.n eight weeks' �I'a son in I,ondon. 

Riding Without a Handle Bar. 

Driving the Wheel by Hand. 
THE ART OF TRICK RIDING. 
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EARLY FORMS OF LETTERS PATENT, 

The forllJs which letters patent for inventions have 
taken at different stages in the history of this country 
are various and interesting. In colonial times their 
form was that of a grant directly from the legislative 
bodies. There were no general patent laws, but a 
separate act was passed for each patent, and each act 
was conditioned to fit the merits of the particular in
vention which it was to protect. These acts usually 
recited that, whereas the petitioner had 
made a certain invention which was esteem
ed to be valuable ; it was, therefore, enacted 
that he should have certain exclusive rights 
in the invention for a specified t ime and 
under certain conditions. 

The earliest patents contained no descrip
tion of the invention except its title, and 
the identity of the invention had to be es
tablished by extraneous evidence. Some of 
the later colonial patents contained quite 
eompJete �tatements of the object and mode 
of operation of the invention, but there was 
no detai led description of the invention. 
The first patent to contain a specification 
was granted in 1712 to John Nasmyth. 

'.fhe term of the grant varied according 
to the importance of the invention, but was 
usually fourteen years, in conformity to the 
B ritish system. Conditions were frequ€'ntly 
attached to the grant. FOI' i n stance. the 
General Court, or legislature, of the Massa
c h usetts Bay Colony in 1 646 granted a patent 
to Josep h  Jenkes for " manufactures of en
gi ues of mills to go by water for speedy 
dispatch of much work with few hands," 
enacted that " no other person should Silt 
up or nse any such new invention or trade 
for fourteen years," 2.nd imposed the con
ditions that the court should have power 
" to restrain the exportation of such manu
factures and the prices 9f them to modera
tion if so required." 

J t itutifit �lUttitau. 
President and Secretary of State. As before, the 
patent was sealed with the seal of the United States 
and was certified by the Attorney-General to be con
formable to law. 

It wi l l  be noticed that there was no statement that 
the i nvention had been examined as to novelty, as in 
the patents granted under the prior act, for, under the 
act of 1793, the patents were granted as a matter of 
right upon petition to the Sel'retary of State, the same 

To all  to whom there Letters Patent fuall come : 

Th€'re was no substantial change i n  the form of t h e  
grant of U n ited States patents from 1 793 u n t i l  1836, ex
cept that the language was more conservative, to llJ ake 
it more apparent that the statements of fact were only 
those of inven tor and not of the officials. 

The act of 1836 returned to the American system 
which was inaugurated by the act of 1790, and required 
that the invention should be examined as to its merits 
hpfore a patent should issue. It also establ ished the 

Paten t  Office as a bureau of th� Depart
ment of State and created th� office of Com
missioner of Patents. A seal for the Patent  
Office was also provided. The paten ts i ssued 
u nder this act r€'cited the allegatiuns of the 
petition and oath, the payment of t h e  fee 
and presentation of the peti tion. T h e  grant 
was in the same terms as those u sed u n del' 
the act of 1790, and the paten t  h ad ,  as forlll 
i n g  a part thereof, a description and dm \\'
i ng of the i nvention. This act requ i red a 
particular statelllent of t h e  exten t of the in
vention, and claims that were more or less 
crude appeared at t h e  close of the specifi
cation. The patent  was signed by the Secre
tary of State, countersigned by the Com
missioner of Patents and sealed with the 
seal of the Patent Office. 

When the act of 1849 established the Inte
rior Depart ment and transferred the Paten t 
Office thereto the signature of the Secretary 
of the Interior was substituted for that of 
the Secretary of State. Except for th€' 
change in the term of the patent frolll four
teen to seventeen y€'ars in 1861 ,  the form 
from 1836 to 1871 was without change. 

The form used at present in granting pa
tents is the one which was adopted in 1871.  
In this form the previous form is condensed 
and the statement as to the examination is 
added. 

The grant closes with the clause of at
testation and signature of 'one of the Assist
ant Secretaries of the Interior, the signature 
of the COlllmissioner [of Patents.  and the 
seal of the Patent Office. The designation 
of one of the Assistant Secretaries of the In
terior to sign the patents was authorized by 
an act approved February 18, 1888. 

Patents granted under all the various 
patent laws of the United States have had 
the caption " The United States of Ame
rica," followed by the phrase .. To all to 
whom these presents shall come," and have 
closed with the usual attestation : " In testi
mony whereof I have hereunto set my hand 
and caused the s€'al -- to be affixed," et.c. 

AN EARLY UNITED STATES PATENT SIGNED BY WASHINGTON The description and drawing set forth the 

Under t h e  act of 1790 the patent recited that 
" Whereas the applicant has invented " certain things 
and the invention appears to be " useful and im
portant, " . " These ar€', therefore, to 
grant " to the said inventor, " his heirs, administra
tors. and assigns, for the term of fourteen years, the 
sole and exclusive right and liberty of using and vend
ing to others " the said invention . The patent  con
tain€'d only the title and purpose of the invention. 
There was no specification or drawing forming a part 
of the document. The statement that the invention 
appeared to be " useful and important "  was to indi
cate that the invention had been exam ined by the 
Secretary of State and the Secretary of 'Var as re
q u i red by the act. Following the usual clause of at
testation, the patent was signed by the President, 
George 'Va�hington, and by the 
Secr€'tary of State, who at that time 
was Tholllas Jeffel·son .  The seal 
used was that of t h e  U n i ted States. 
At the foot of the pate ll t was a 
certi fi cat ion of the Attorney-Gen
eml, E d m un d  RalJ (}olph,  that he  
had  exam ined the  patent and found 
it conformable to the patent act. 
The conj u n ction .. and " which ap
pears before " assigns " was changed 
to " or "  in the patents granted 
under the later acts. 

U n der the law of 1793 the patent 
rec i ted that " W he reas " the peti
tioner .. hath alleged that he has 
i ll ven ted a new and useful  im
provement in " (gi ving the title of 
the invention), has " Illade oath," 
etc. ,  has paid the fee and has 
.. presented a petition to the 
Secretary of State " . . .  that 
a patent might be granted,"  . 
" '.fhese are therefore to grant to 
t h e  said " inventor, . .  his heirs, ad
l u i n istrators, or assigns, fOI' the 
t e l' l Il of fourteen years, the full and 
exclusive right and liberty of mak
i ug, constructing, using, and vend
ing to others to be used the said 
improvement, a description where
of is gi ven in the words of the 
said " inventor " h imself in the 
sched ule hereunto annexed, and 
made a part of these presents." 
Then fol lowed the clause of attes
ta.tiOJl a.nd the signatlUes of tb.� 

as is done under the British system.  Under the act of 
1790 the patent d i d  not refer to an oath, as no oath was 
requi red, but  the patents granted in pursuance of the 
act of 1793, it will be observed, reci ted that, the invent
or had made oath to his i n ventors h i p  

'.fhe patent had attached to it and <qrlll i ng a part of 
it a descri ption of the invention, u s u a l l y  in the invent.
or's handwriting. A drawin g was also attached, if 
two copies of it had been furnished by the applican t, 
but if only one had been furnished. it was retained in 
the records of the State Department. 

About 1807 the practice was begun of reciting tIle 
advantages of the invention at the close of the descrip
tion, and from 1812 i t  became customary to close with 
a paragraph which stated Illore particularly what the 
inventor regarded as const i tut ing  his  i nvention, 

WIl'TON l'JlAETON, BIllE VlEW. 

Sll bject matter of the invention with great 
clearness, and the claim introduced by the act of 1836 
has now become so vital a feature that it is  cal led 
t h e  life of the patent. While the c laim m ust be su p' 
ported by the description, the extent of the 1II0nopoly 
depends entirely upon the claim, and the choice of its 
lan g u a ge is  so delicate a matter that t h e  S urJl'e llJ e 
Court of the U nited Stat€'s has said " clai lll of a pat e n t, 
parti cularly if the invention be at a l l  cOlll p l i cated,  COII
sti t utes one of the most difficult legal i n strul ll e n ts to 
draw with accu racy. " EDWIN J. PRIXDLE. 

Uni t€'d States Patent Office. 
. I .  • 

WINTON MOTOR CARRIAGES. 

Among the notable motor carriages which have 
been placed upon the m ark et in the last fe w years 
are th ose ma(le by the Winton MotOl' Carriage 

Company, of Cleveland, [0 .  The 
problem which confronted this 
cOlllpany when they began th€'ir  ex
perilllents was to prod uce a llI otor 
carriage that would go w h e rever 
horses went, and t heir carriage was 
given a practical test in ru n n i n g  
frolll Cleveland to New York. O ll r  
engravings represent t h e  'Vi n ton 
motor surrey and t h e  Winton 111 0-
tor phaeton. The phaeton is a de
served favorite on acco u n t  of its  
style, uti l i ty, and durab i l ity. It 
weighs 1 ,400 pounds an d the cost of 
operation is on ly one-half  cen t  a 
mile. The driving mechan i s m  i s  
snugly concealed in the body of the 
vehicle. The 1l I0tor is of t h e  s ing le  
hydrocarbon type, s i mple.  power
ful, and com pact, and is practic[l l \y  
free from noise a n d  vi brat ion . The 
motor is absol utely under the COIl
trol of the driver at all t i l l Jes a l Jd 
can be run at any desired speed, 
the motor making from 200 to 1 , 000 
revolutions  as is required. The 
speed of the carriage c a n  be regu
lated and held at wil l any where 
from zero to the m aximuUl power 
of the motor, which is  eighteen 
miles per honr. The carri age is 
opera.ted by levers, wh i ch engage, 
relea�e, or reverse the dr iv ing me
c h a n i slll and apply the brake. Va· 
riable  gear for different speeds is 
not necessary, excepting the h ill-

climbing and backing gear. The 
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weight and dimensions are accurately proportioned to 
the power employed, securing the proper traction. Al
though intended for two, the phaeton wiI I  seat three 
people. It uses common stove gasoline, which can be 
obtained in any village, and carries a sufficient quan
tity for a day's run of seventy-five miles. Each car
riage is finished in Brewster green, with leather 
cushions, dash, and fenders, and handsome nickel. 
trimmings_ They are also supplied with top, 
storm apron, lamp, and gong. 

The surrey is another handsome vehicle, and 
is provided with a motor which is more power
ful than the phaeton . The company are also 
about to build a 1 ,500 pound delivery wagon 
with variable speed, the motor having an air 
governor controlled by a foot-button, which 
regulates the intake. 

• f • •  " 
Electrical Exhibition N otes. 

Each of the Electrical Exhibitions held in this 
city of late years has been distinguished by 
some special feature. That of 1896 included 
the best public demonstration of the Roentgen 
rays, the transmi!;:sion of power from Niagara, 
and the sending of a cable message around the 
world. The Exhibition of 1898 included a com
plete church l it  by vacuum tub�s, the applica
tion of electricity to street car t.raction, the 
first series of waxworks ever made to i l lustrate 
the history of an art, the theatrophone, and the 
beginnings of wireless telegraphy. The promi
nent feature of the 1899 Exhibition will cer
tainly be automobilism. The exhibit of electric 
vehicles will  be by long odds the largest and 
best ever seen in America, and second only to 
the great exhibits of Paris ; in  fact, in many 
respects it  wil l  surpass the displays of Europe, 
because it wil l  i l lustrate particularly the appli
cation of electricity, and because the vehicles 
shown will demonfttrate the high perfection 
that the art bas already reached in this coun
try. This degree of excellence is proved by the 
fact that, while there is no sale for European 
automobiles here, the manufacturers i n  
America cannot ship machines fast enough to keep 
up with the demand. This automobile exhibit bids 
fair to be a sensation in  New York, illustrating as it 
will the wonderfully wide range of application, car
riages and wagons of every type being shown, with 
lIIany special points of novelty and originality_ It has 
been proposed, in connection with this exhibit, to 
organize during the show an automobile parade, mak
ing a characteristic function of it, after the style of 
those given in  Paris through the Bois de Boulogne. 
It is believed that something of this character will be 
arranged while the National Electric Light Association 
is in session. The fact that to central station sources 
of supply this great new industry must look for the 
currents which it is to use gives peculiar interest 
to the situation, automobile p lants being already 
among the largest consumers that cen tral lighting 
stations have upon their l ist of pat rons. Several 
thousand square feet will  be occupied by the exhibits 
of a large number of auto-
m o b  i I e manufacturers, 
and in this way a convinc
ing proof wil l  be given to 
the American public that 
the new industry is fairly 
launched on its career. The 
exhibition wi l l  be open 
from May 8 ti l l  June 4. 

A great many other im
portant features wil l  be 
bl'oug'ht forward for the 
first t ime, and in an im
proved shape, at the exhi
bition ; but, in v iew of the 
intense p u b  I i c interest 
manifested in wireless tele
graphy, the management 
have undertaken to organ
ize exhibits in  that line of 
work t h a t  will be un
usually instructive. It will 
be rellJellJ bered that, in 
1898, mines and torpedoes 
were explorled in the cen
tral tank by wireless tele
graph methods. and other 
experiments of this nature 
a.re being planned for this 
year ; but. in order that 
the public lIIay see the 
whole operation ittielf at a 
glance, and at the same 
time go away without any 
lurking snspicion of the 
genuineness of the  feat, it 
is proposeu to exh i bit com
plete working sets of the 
apparatus on a long table 
of glass, the table itself be-

ing set up and insulated by blocks of glass, so that there 
will be a clear view under and around the apparatus. 
This table wi l l  be about 15 feet long, and messages will 
be sent from one end to the other, the sending signals 
and the response at the receiving end being heard at 
once. Visiting telegraphers, operators from news
paper offices. and any other spectators will he allowed 
� send Jllessage8 01' signals �llewselve8. The same 

WINTON PHAETON, FRONT VIEW. 

apparatus will also be utilized in connection with the 
experiments for long distance work, and a series of 
points have been selected between which and the Gar
den it is proposed to exchange messages. In this man
ner the public wi l l  have a better opportunity than 
has ever been afforded before of learning for itself the 
mod us operandi of an invention which is stirring 
up the world of science no less than the outside public 
fully as much as the Roentgen rays did at the time of 
their discovery. 

Several valuable government exhibits have been 
secured, and these wil l  be grouped and attractively 
displayed. They include apparatus from the Army 
and Navy, the Signal Corps, and the Weather Bureau, 
and will embrace also not a few interesting electrical 
rel ics of the late unpleasantness with Spain. 

A special department wil l also be devoted to elec
trotherapy-the rapidly widening science of the appli
cation of electricity to medicine and surgery, in connec-

30 1 
tion with which a great deal of elaborate apparatus has 
already been promised. It is the special aim and inten
tion in connection with this exhibit to enable the 
public to learn for itself how far the science of elec
tricity in the cure and prevention of diseases has gone. 
The utmost care is being taken to treat the subject on 
st l'icU y scientific lines, aud a committee of eminent 
specialists has been organized, whose names alone are 

a sufficient guarantee for the excellence of the 
work in this department. Another special sec
tion will illustrate the great strides made of 
late years in the application of electrici ty to 
dentistry. Here, again ,  the pervading relation
ship of the central station to the later branches 
of electricity will be emphasized, it being a fact 
that more and more of the practitioners who em
ploy electricity in their work depend upon the 
power plants for their supply of current, with the 
intervention of motors and storage batteries. 

A number of spectacular exhibits are also be
ing laid out and elaborated by a committee at 
whose head is Mr. Luther Stieringer, whose 
work is so well known in connection with the 
electric exhibits at Chicago, Atlanta. Omaha, 
etc. This expert has also taken in hand the 
lighting of the Garden and will produce some 
entirely new effects, not only beautiful in them
selves, but instructive as to the manner in 
which light should be used for the harmonious 
illumination of large spaces. A great many of 
the exhibitors are preparing features of extreme 
novelty and interest, to which much attention 
will be cal led as soon as it  is proper to do so. 

lt is a happy coincidence that this Electrical 
Exhibition in New York w i l l  be in progress at 
the time the Electrical Exhibition opens at 
Como, Italy, to ce lebrate the centennial of the 
momentous discovery of the electric battery by 
Volta. The Italian exhibition opens on May 
15, and it is proposed, therefore, to hold a spe
cial celebration at the Garden on Saturday, 
May 13, from which fraternal congratulations 
can be sent by cable. The New York Electrical 
Society, under whose auspices the exhi bition of 

1898 was given so brilliantly, has undertaken to reor
ganize the exercise of this function, and will rally to its 
aid on the occasion the assistance of other local and na
tional bodies naturally interested in the matter, invit
ing,'also, the co-operation of the Italian officials and so
cieties. President Dunn and Secretary Guy are already 
at work on this matter, which commends itself gener
ally to all who recognize how great is ,the debt which 
is owed to the famous Italian from whose work, it 
may be said, practical modern electricity dates. 

Last year the basement was devoted almost wholly 
to exhibits of engines and boilers, and apparatus of 
that class. Although this was very successful, a great 
many of the exhibitors desired to be on the main floor. 
This has been accomplished in the present exhibition 
by General Manager Nathan, and the basement will 
thus be available for a series of very interesting ex
h ibits of a special nature, each of which will consti
tute a separate entertainment, and all of which will be 

free to the pUblic. There 
will be an electrical thea
ter of scenic models, the 
theatrophone, an electrical 
Cave of the Winds, an elec
trical grotto, an exhibit 
of the uses of electricity 
under water, and several 
other features of equal  at
tractiveuess. Such of the 
space as may not have 
been used in this way will 
be thrown open to invent
ors and patentees, who 
have meritorious inven
tions which they wish to 
introduce to the public, 
and for which they desire 
to secure capital for ex
ploitation. All l ikely to 
be interested in this  op
portunity are requested to 
communicate at once with 
Mr. Nathan at Madison 
Square Garden, who will 
arrange to provide them 
with a reasonable amount 
of space for their appara
tus, and to assist them in 
every way to Plake an at
tractive demonstration at 
very small cost. It is bel iev
ed that Illany worthy ideas 
and devices l inger in ob
scurity for wan t of such an 
opportunity as th i s, and 
the experiment wil l  be giv
en a liberal trial, in  order to 
see what it may bring forth 
of value and importance. 

© 1899 SCIENTIFIC AMERICAN, INC.



302 
SOME RECENT RESEARCHES ON THE GREAT 

N EBULA IN ORION. 

Under the directorship of Prof. J. E. Keeler, the 
activities of the Lick Observatory at Mount Hamilton, 
Cal. , with its magnificent 36-inch refractor, have been 
vastly increased. The wonderful nebu la in Orion, one 
of the most distant and remarkable objects in the ter
restrial universe, has been of late the subject of patient 
and protracted observation by Pmf. Keeltlr, whose 
conclusions are embodied in the article 
below, written from information supplied 
by him and by him car'efu l ly revised. 

Among the celestial objects which are 
regarded by astronomers with exception
al interest is the gr'eat nebula in the 
sword handle of Orion. Missed by th, 
acute observel' Al Sufi, to whom the 
nebula of Andromeda was known before 
A. D. 900, and, singularly enough, by 
Gal i leo, it seems to have been first discov
ereci by Cysat, of Lucerne, in 1618. It 
was independently discovered thirty
eight years later by the eminent Dutch 
astronomel' Huyghens, to whom we owe 
the earl iest of the drawings that have 
corne down to us. Since then it is safe to 
say that hardly a telescope has been made 
which has not, at one time or another, 
been directed to this wonderful object. 

J ' ieu tifi, �tueticau. 
graphic method has now nearly reached its limit, 
since with still longer exposures the plate is black
ened by the general Hiumination of the sky. By 
means of these photographs it has been shown that 
the great nebula is part of a vast nebulous system, 
which includes a large part of the constellation of 
Orion. 

A photograph taken with moderate exposure is 
shown herewith, which is not, however, given as a 

MAY 13, 1899. 
duce the negative. It is easy to obtain a photograph 
with short exposure which shows the Huyghenian 
region and nothiug else. With long exposures, as all 
photographers know, contrasts are reduced. 

Other differences are, however, less easily explained. 
Some details (a�, for instance, the beautiful curves of 
nebulosity on the left [west] of the Huyghenian region) 
are bright and distinct in the photographs, but do 
not appear at all in the drawings ; yet in some cases 

they appear to be as bright as other 
features which are easily visible in even 
a small telescope. Why is this ? 

To answer this question it is necessary 
to consider the quality of the light of the 
nebula as revealed by the spectroscope. 

In 1864 Dr. (now Sir William) Huggins, 
then first applying the spectroscope to 
the study of such celestial objects, found 
that the spectrum of the Orion nebula 
consists of isolated bright lines, among 
others one or two of the lines of hydro
gen. The gaseous nature of the nebula 
was, therefore, established. Later investi
gations, chiefly by Sir Will iam and Lady 
Huggins, Sir Norman Lockyer, and Prof. 
Campbell, have revealed the existence of 
a large number of l ines, some of which 
have been identified with lines of hydro
gen and hel ium, while others are of · un
known origin. lProf. Keeler kindly sent 
a diagram of a spectrum, which it was 
not possible to publish owing to lack of 
space. In this diagram the intensities 
of the lines are represented by varying 
widths. ] 

Until very recently, the only method 
of recording the shape of the nebula was 
that of drawing, by hand and eye, at the 
telescope. The first drawings were very 
rough. The positions of the stars in the 
nebula, as well as the ou tlines of the 
nebula itself, were merely sketched in by 
estimate. It is, moreover, snffic iently ob
vious that SOUle of the early draughts
men were by no Illeans proficient in the 
use of the pencil, though we may con
cede that their drawin gs, in the form ic 

NEBULA OF ORION PHOTOGRAPHED WITH THE CROSSLEY THREE-FOOT REFLECTOR. 

The spectrum of a nebula is regarded 
with great interest by astrophysicists, be
cause, according to modern views, the 
stars are evolved from pre-existing nebulre 
by a process of condensation. The spec-

which they ha\'e been publ ished, owe some of their 
roughness to the engraver. Later observers conducted 
their work with more care. They plotted the stars 
from accuratel y observed positions, and drew the com
plex detai l of the neb u la with reference to the points 
so obtained. The great reflecting telescopes of Her
schel, Lassel l, and Lord Rosse were t urned upon the  
nebula o f  Orion, and in  considering the  trustworthi
ness of the drawings made by these eminent observers, 
and by others with the large refracting telescopes of 
niodern times, the elements of carelessness and lack of 
ski l l  do not have to be taken into account. 

But, in spite of al l the care and skill bestowed upon 
thein, these drawings differ greatly from one another. 
They agree wel l ,  it is true, with respect to the Huy
ghenian region -the bright, sharply defiued central 
area of the nebula-but the faint, 
diffuse streamers which extend out 
from it are shown with widely vari
ous forms. These differences are 
due solely to t i le d ifficulty of per
ceiving and depicting such vague, 

I dimly luminous shapes, and arising 
\ as they do from the l imitations of 

human perception, they reflect no 
discredit on the skill  of the artist. 
Of all the drawings that have been 
published, that w hich looks most 
like the actual nebula seen in the 
telescope is the beautiful picture 
by Prof. Bond, which forms the 
frontispiece of vol. v. of the Har
vard College Observatory Annals, 
while the drawing which most ac
curately repl'esents the fOI'ms of the 
d im, outlying streamers is one made 
by Lassell, in the pure air of Malta, 
in the year 1862. 

No one would think of making 
such drawings now. The laborious 
methods of a few years ago have 
been supersederl by the camera and 
the photographic plate. 

specimen of modern work (since the method of repro
duction is entit'ely unsu itable for such an object as a 
nebula), but is inserted for convenience of reference 
and to illustrate some of the remarks which follow. 
The detail in the central parts of the nebula is almost 
entirely lost in the process of reproduction. 

On comparing such a photograph with celebrated 
drawings, we are struck by some remarkable differences. 
With respect to the Huyghenian region, photographs 
and drawings agree very wel l ,  but its intensity, as 
compared with the rest of the nebula, is very much 
greater in the drawings. This in itself means little, 
since the amount of contrast on a photograph depends 
upon the length of exposure, quickness of plate, man
ner of development, and other circumstances, as well 
as on the relative intensity of the images which pro-

truIll of a nebula is, therefore, the start
ing point of systems of etellar classification, and is of 
fundamental importance. A few years ago it was in
dependently discovered at the Lick and Allegheny 
Observatories that all the principal lines in the spec
trum of the Orion nebula (with two notable exceptions) 
are"represented hy dark absorption lines in the spectra 
of the stars which are involved in the nebula, and of 
other stars which belong to the same great nebulous 
system. In other respects the spectra of the same stars 
are nearly blank. An intimate relation between the 
stars and the nebula is, therefore, proved beyond all 
reasonable doubt. 

The two lines which have been noted as exceptions 
to the statement made above are the two lines which 
are general ly most easily seen in the spectrum of a neb
ula. One is the so-called " chief " line, ;t 5007 (that is, 

the line w hose wave length is 0 '5007 
thousandths of a millimeter) ; the 
other is the " second " nebular 
line, 14959. These lines can be 
readily identified in the diagram of 
the spectrum by means of a wa ve
length scale placed above the spec
trum. il- They seem never to be re
versed under any c ircu mstances. 

A very important discovery was 
made in 1893 by Prof. W. W. 
Campbel l, of the Lick Observatory, 
Mount Hamilton, Cal i forn ia. Pl'e
viously to that time it had always 
been supposed that the visible spec
trum of the Huyghenian region 
was essentially the spectrum of all 
parts of the nebu la. Prof. Camp
bell, employing a spectro�cope at
tached to the great 36-inch tele
scope, found that the relative in
tensities of the three brightest lines 
changed greatly  when he moved 
his spectroscope slit from one part 
of the nebula to another. Thus, 
while in the Huyghenian region the 
intensities of the lines jl,5007, 14959 
and HfJ were respectively as 4 : 1 : 1 ,  
in  the neighborhood of  the star 
Bond 734 (shown herewith, sur
rounded by nebulosity, below the 
main nebula) they were as 4 : 1 : 20. 
In general, the hydrogen spectrum 
was relat ively strong in the fainter 
parts and outlying regions of the 
nebula. 

The sign ificance of these observa
tions has recently been questioned, 
on the ground that they admit of 
a physiological explanation. By 
what is known as the " Purkinje 
effect," the position of maximum 
brightness in a spectrum shifts 
toward the violet pnd when the 

The first photograph of the Orion 
nebula was taken by Dr. Henry 
Draper, of New York, on Septem
ber 30, 1880. Another photograph 
taken by the same investigator, in 
1882, is of great excellence, although 
it shows only the brighter parts of 
the nebula. A beginning having 
thus been made, progress became 
very rapid. A splendid photograph 
ta.ken by Dr. Common in 1883, with 
a three-foot reflecting telescope of 
his own constru ction (now in the 
possession of the Lick Observatory), 
was awarded the gold medal of the 
Royal Astronomical Society. Still 
further advances were made by 
Pickering, Robert.s, and others ; 
a.nd it would seem that the photo- TO OROS8LBY illB.Ell-lOO3: :R.UI.llOlO;a 0Jf � LIOK OBSERVATORY. 

• The last two ciphers are omitted for economy 
of space. 
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light is weakened, even though its quality remains the 
same. If, therefore, we suppose that two lights, one 
red and one blue, appear equally bright when the in
tensity has a certain value, the blue one will appear 
the brighter when the intensities are equally diminish
ed and the red one will appear brighter when they are 
increased. On lowering the brightness sufficiently the 
blue light will even remain visible after the red one has 
disappeared. 

It will be observed that the Purkinje effect acts in 
the right direction to explain the observations of Camp
bell, since it was the blue line H(:J which appeared rela
t ively brighter in the faint parts of the nebula, but it  
seemed very doubtful whether it was competent to ex
plain the amount of the observed differences. The 
lines observed by Campbell were not at opposite ends 
of the spectrum, but were close together, all being in 
the bluish green. The physiological effect must have 
been small, yet the observed variations of the H(:J l ine 
were as much as 20 : 1 .  Careful observations made at 
the Lick Observatory during the past winter have 
shown that these variations are in fact real, and cannot 
be explained on physiological grounds. 

The non- homogeneity of the Orion nebula must, 
therefore, be regarded as proved. The su bstances (or 
substance) yielding the  ch ief and second nebular lines 
are more particularly concentl'ated in the H u yghenian 
region ; in  the faint and remote regions hyd rogen pre
dominates. 

$ , itu tifi, jlUtri,au. 
through the offices o( Dr. Holden, the former director, 
it was transferred to California and set up on Mount 
Hamilton. 

The Crossley reflector is a very effective photo
graphic telescope. The Huyghenian region of the 
Orion nebula can be photographed on an ordinary 
plate in thirty seconds, and an exposure of five 
minutes shows a large amount of the surrounding ne
bulosity. Nevertheless, so feeble is the actinic power 
of the rays transmitted by the color screen, that the 
exposures had to be increased from thirty to fifty times 
to obtain corresponding results when the screen was 
used. The correct rat io of exposures having been as· 
certained by experiment, t wo photographs were taken 
on the same night, one on an ordinary plate and the 
other through the color screen on an orthochromatic 
plate. In order to secure comparable negatives, the 
t wo plates were developed together. A considerable 
n umber of such photographs was made . 

'1'he result of the i nvestigation was that the earl ier 
spectroscopic observations are confirmed and extended, 
and that the most obvious discrepancies bet ween pho
tographs and drawings are explained. The photo
gmphs taken with the color screen are in much bettel' 
gelleral agreement with drawings than are ordinary 

It way be ad mitted that this non-homogeneity of the � 
n ebula Illay be only apparent, that the substances of ...., 
which the nebula is composed Illay be distr' i buted in  � 
the same proportions throughout i ts whole extent, and 
on account of  differences of telllperatnre, density, etc. , 
t he spectrum is not everywhere the same ; but the fact 
remains that the quality of the light emitted by the 
Huyghenian reglon differs from that emitted by the 
outlying parts, as if  the materials themselves were dis-
tri buted i n  the manner already stated. 

. \ 
! 

the nebula. Prof. Scheiner, of Potsdam, has shown 
that a hydrogen tube cooled down to -200° C., and 
exc ited by feeble electric waves, gives the same spec· 
trum as it does at ordinary temperatures. We cannot 
suppose, therefore, that the spectrum of the nebula is 
influenced by the cold of space. 

Prof. Scheiner very plausibly explains the invisi
bility of the Ha l ine as a consequence of the Purkinje 
effect. A simple observation due to Mr. W. H. Wright ,  
Assistant Astronomer at the Lick Observatory, seems 
to show, however, that SOlce other than physiological 
causes are also concerned in this peculiarity of the 
nebular spectrum. 

The great telescope, carrying a spectroscope, was 
directed to the nebula of Orion , and the light from a 
hydrogen tube was thrown into the spectroscope, 80 
that the two spectra appeared side by s ide. The hydro
gen tube was mounted on a long slide in such manner 
that, by �imply changing its distance froll! the s l i t, the 
brightness of its spectrum could be altered, wh i le the 
quality of the light, of course, remained the same. It 
was thus easy to adj ust the tube until any line of the 
artificial hydrogen spectrum exactly  matched the cor
responding l ine in the spectrum of the n e bula. 

When th is was done, it was found that the other hy
drogen lines did not match, th e upper lines being 
brighter' and the lower l ines fainter in the spectrum of 
the nebula ; and this in spite of the fact that the upper 
nebu lar l ines must have been considerably weakened 
by t he absorption of the great object glass. When the 
Hy l i nes were matched, the Ha l ine was visible in the 
spectrum of the tube, though not i n  that of the 
n e b u la. 

'fhere is consequently a real difference between the 
sJlec t r i l m  of hydrogen in  the nebula and hydrogen i l l  
a t u be. The spectrum of the nebula, interpreted b�' 
O U I' !abomtory (!xperience, indicates a high temper,\.
t u re, w h ic l "  in the  case of such enormously rarefied 
gases, is not easy to understand. We may suppose 

When this non-homogeneity of the nebula was dis
covered, it was pointed out by Prof. Keeler, then 
d i rector of the Allegheny Observatory, that it  would 
necessarily cause a difference between drawmgs and 
photographs ; for the light from the diffuse hydrogen 
streamers, though strongly actin ic, would scarcely 
affect the eye. The nebula is seen by one set of rays 
and photographed by a d ifferent set, so that the two 
impressions cannot be expected to agree unless these ::::: 

' Zibr;up, that the light of the 
_--------____ -=-'=,.;:E;::::.J. 'I!,.JL-I- - nebula is excited by elec-

trical d i s t'u r b a n c e s, in 
which case the tempem
tUre of the gases may be 
low ; but of these electri
cal di .. t urbanees we ha\'e 
no independent kno wl-

Regaining the Balance. 

sets of rays are emitted in l i ke proport ions by al l parts 
of the nebula. 'fhis is not the case ; and only the 
amount of the differences thus produced can be called 
in question. 

Prof. Keeler proposed a method for tebting this point, 
and for producing photographs directly comparable 
with drawings, which he successfully put  in practice 
last winter at the Lick Observatory. The method 
consisted in  photographing the nebula, through a ray 
filter or color screen, on an orthochromatic plate. The 
color screen, which had to be chosen with special refer
ence to the nature of the spectrum of the nebula, was 
of a light green color. It completely suppressed the 
entire spectrum of the nebula, down almost to the H(3 
line, transmitting, therefore, only the lines which are 
recognized by the eye. By means of orthochromatic 
plates sensitive to green light the nebular lines 15007, 
14959, and H(3 werA rendered with nearly their proper 
visual relative intensities. The image of the nebula 
photographed through the color screen, in this way, 
was therefore practically identical with the image 
which is seen in the telescope in ordinary observation. 

The instrument which was used was the three-foot 
reflecting telescope already referred to as having been 
made by Dr. Common. This telescope had come into 
the possession of Mr. Edward Crossley, of Halifax, 
England, who presented it to the Lick Observatory ; and 

� 
Method of Regaining Equilibrium. 

Retaiuing the True Balance. 

THE PRINCIPLE OF RIDING THE BICYCLE BACKWARD. 

photographs. Thus the Huyghenian region is rela
tively very strong, whi le the features which have been 
referred to as abnormally strong on an ordinary 
photograph , as, for instance, the nebu losit.y surround
ing the star Bond 734 and the nebulous curves west of 
the Huyghenian region, are much reduced. 

Another example of particular interest is the fol
lowing : The long, sciIniter-l ike streamer, extending 
upward (south) from the Huyghenian region, is easi l y  
visible i n  small telescopes. It  was discovered by 
Messier in  1771, and i s  known as the Messerian branch 
(see Fig. 1). It is, of course, represented in all the 
drawings. Just to the left of the Messerian branch, 
and running parallel to it, is a shorter streamer, which 
is not easily seen, even with large telescopes, and is 
not shown on any drawing except Lassel l's drawing of 
1862. Yet on an ordinary photograph these two 
streamers have nearly equal � trength (Fig. 1). The ex
planation as given by the orthochromatic photographs 
is, that the lowest nebular lines are strong in the spec
trum of the Messerian branch and very weak in that 
of the com panion streamer. 

The question has been raised whether the spectrum 
of hydrogen given by the nebula of Orion is identi
cal with the spectrum obtained (rom hydrogen in  our 
laboratories, and, incidentally, why it is that the red 
hydrogen line, Ha, cannot be seen in the spectrum of 

The Two White Cords show the Axis of the 
Head and the Point of Contact of the Wheel. 

edge. 'fhe probleru is one of lDany which still await 
solution. 

.. . . , .  
RIDING A BICYCLE BACKWARD . 

BY E. J. PRINDLE. 
A study of the mechanics of the bicycle is very inter

esting ; for the safety bicycle is a wonderfully perfect 
machine when considered in re lation to the purpose 
for wh ich it was intended ; in  fact, it  is one of the 
most per'fect solut ions of a mechanical problelD that 
has ever been devised. So perfect is the safety bicycle, 
in fact, that, if the rider has sufficient skil l  not to in
terfere with its action, it wi l l  travel straight ahead 
and keep i ts own balance. The perfection of its de
sign i�, perhaps, most easily seen by an analysis of 
the various ways of riding the bicycle. 

To explain the manner of balancing and steering by 
control l ing the front wheel , it is not nece�sary to go 
very deeply into the structure of the bicycle. A rider 
loses his balance when his weight is not over a line 
connecting the points of contact between the wheels 
and the ground. To regain his balance, he turns his 
front or steeri ng wheel in the direction in which he is 
fal ling, thus causing the line of contact of the wheels 
and ground to pass sideways in the direction of the 
fall until it is again under his center of gravity. 

To steer to one side, the rider should throw his 
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weight to the side toward which it is desired to go. 
The front wheel is also turned in this direction, and the 
tendency to fall is counterbalanced by the constant 
travel of the points of contact of the wheels with the 
g-round in the direction of inclination. Equili brium is 
thus maintained during the turning. When it is again 
wished to go straight, either the weight is shifted to 
the opposite side (by leaning) or the front wheel is 
turned sti l l  sharper, as in  restoring the balance. 

In examining the mechanics of the more difficult 
features of bicycle riding, it is necessary to consider 
with more particularity the laws governing the action 
of the front or steering wheel. The front wheel is 
mounted on an axle which supports a fork whose stem 
has a bearing in a rearward ly inclined position in the 
head of the frame. The fork curves forward as it 
approaches the axle. If the stem were vertical and 
the fork straight, the axis of the stem would meet the 
ground at the point where the wheel rests on the 
ground. The inclination of the fork stem, however, 
causes its axis to pass in front of the point of contact of 
the wheel and ground, thus producing the effect of the 
caster wheel, such as is used on furniture. The curve 
in the fork brings the point of contact of the wheel 
closer to the axis of the stem, and, without destroying 
the caster action , increases the sensitiveness of the 
steering wheel. The chief effect of the caster construc
tion is that the point of contact of the wheel, by drag
ging behind the axis of the stem, exerts a strong tell 
dency to keep the wheel pointed in the direction of 
motion of the bicycle. 

If the stem axis be kept ill the venicaJ plane tl:ll'ough 

i titutifit !lUtti'Ju. 
turn to one side, he leans to that 
side ; and the steering wheel 
turns itself in the same di rec
tion. When the turn has been 
made, the rider leans in the op
posite d irection until the front 
wheel has again placed itself in 
line with the frame. 

The acts thus far enumerated 
are commonl y  performed ; but 
the feat of riding backward is 
much more difficult and rare. 
That this can only be done by 
manipulation of the steering 
wheel wil l  be apparent from the 
following considerations : 

In riding back ward with the 
steering wheel free, the point of 
contact of this wheel drags and 
seeks to move, relative to the 
frame, away from the direction 
of travel. It accordingly ap
proaches the stem axis, turning 
the wheel across the frame. The 
steering wheel remains in this. 
position, because it is the posi· 
tion of lowest center of gravity, 
and because the point of con COLUMBIA TWO-SEATED " DOS-A·DOS " MOTOR CARRIAGE. 

tact cannot go beyond the stem axis. Owing to the 
position of t he center of gravity of the steering wheel 
in front of the stem axis, the wheel wi l l  fal l  to the side 
toward which the frame is inclined and will cause the 

head to run away 
from the direction of 
fall, instead of in the 
same direction as the 
fall, as it does in rid
ing forward. It  is 
therefore apparent 
that :the bicycle can
not be ridden back
ward when the steer
ing wheel is allowed 
to control itself. 

COLUMBIA MOTOR CARRIAGES. 
The three motor carriages herewith i l lustrated were 

chosen from the many styles of automobile turned out 
by the Pope Manufacturing Company as being thor
oughly representative of the work done in the motor 
carriage department of this firm. In every case the mo
tive power is electricity, the com pany being of the 
opinion that in the present state of the art electricity, 
while not without' its limitations, fu lfills more of the 
necessary conditions of a successful motive power than 
the steam or gas engine. 

The storage electric motor is clean, silent, free from 
vibrations, thoroughly reliable, easy of control, and 
produces no dirt or odor. While it is not so cheap nor 
of such mi leage capacity as some other forms of motor, 
it is certainly not extravagant in proportion to the 
service rendered, and its capacity has been proved to 
be more than equal to the demand of the average city 
or country vehicle. The greatest demand for an effi
cient automobile comes, not from people who wish to 
take long tours through the country, or whose business 
cal ls them to any considerable distance from an electric 
charging station, but from surgeons, expressmen, and 
those private citizens who wish to keep a carriage, but 
cannot afford either the space or the cost entailed in 
providing a team, stable, and coach man. 

COLUlDIA TWo-SEATED " SURREY " MOTOR CARRIAGE. 

Let us see what can 
be done by manipu
lation of the steering 
wheel .  If  perfect bal
ance could be main
tained, the bicycle 
would travel in a 
straight line and no 
trouble would occur. 
In actual practice, 
however, the bicycle 
is always f a l l i n g  
either to one side or 
the other. Suppose 
it to fall to the right 
side. The driving 
wheel, which is now 
the front wbeel, be
ing inclined to the 

In order to secure data as to the necessary mileage 
to be provided for in the storage batteries, the Pope 
company had cyclometers attached to the conveyances 
of several individuals who were engaged in occupa
tions in which the automobile would prove serviceable. 
The in vestigation showed that the average mileage was 
18 llI i les per day, and except in one case the maximum 
mileage did not exceed 25 miles. Accordingly, bat
teries are furnished for the motors that have a capacity 
of 30 miles per day on level roads and 25 miles on the 
ordinary grades of a New England city. These figures 
are, of course, modified by conditions of mud, snow, or 
rocky roads. The batteries can be charged from any 
ltO-volt direct current circuit such as is u!'ed in city 
lighting. W htll't\ CUl'1'tlDt 01 a higher voltage or the 

the axle, there is no tendency of the  wheel to turn to 
the side when the stem is inclined lateral ly .  W hen, 
however, the stem is not kept in this vertical plane 
and IS inclined toward a given side, the wheel turns 
toward that side until its axle is in the vertical plane 
passing through the stem. The reason for this lies in the 
tendency of every body that is fl'ee to move to seek the 
position in which its center of gravity is lowest, In 
such a pOsition of the wheel, the distance from its 
center to the ground is less than its radius. 

Applying this law to the construction of the bicycle, 
the incl ination of the stem axis tends, when the frame 
is vertical, to turn the steering wheel across the frame. 
As the frame is ti pped further the wheel turns toward 
the front until, when the frame lies on the ground, the 
wheel is practical ly  in line with the frame. The wheel 
turns to the side toward which the frame leans, and 
this is because the axis of the stem, passing to the rear 
or the axle, leaves the center of gravity of the wheel in 
its front. 

There are, therefore, two forces acting on the unre
strained steering wheel. First, there is the caster 
action, which tends to keep the wheel in l ine with the 
frame ; and, second, there is the tendency of the wheel 
to turn to the side toward which the frame is inclined 
and throw the axle into the vertical plane passing 
through the stem axis. The position which the 
w heel takes is one due to the resultant of these ti0 
forces. 

In riding straight ahead with the steering wheel un
restrained, if  the balance is lost, the steering wheel, 
owing to the inclination which the stem axis thus re
ceives, turns in the direction of fal l  and carries the 
l ine  of contact of the wheels with the ground laterally 
until i t  has passed under the center of gravity of the 
r ider and wheel, when the frame ei ther remains straight 
or incl ines in the opposite direction. In the latter 
event the steering wheel again automatically restores 
the balance. 

If the rider, when running with hands off, desires to 

right, wi l l  travel in a curve toward the right, as does a 
coin w hen i t  is rol led freely across the floor. The 
driving wheel is consequently going i n  the proper 
direction to carry the line of con tact under the center 
of gravity and restore equi l ibrium.  I f, then, we turn 
the steering wheel so that it travels to the right, the 
bicycle wil l ,  trav
ely bodily i n  the 
d i rection of fall, 
and if this takes 
place 1D0re rapid
ly than the cen
ter of g l' a v i t Y 
travels laterally, 
equilibrium w i l l  
b e  restored. 

The secret of 
recovering t h e  
balance i n  riding 
backward ht� m 
turning the steer
ing wheel in the 
opposite direction 
relath'e to the di
rection of travel 
of the machine 
f r O ID t h a t  i n  
which it is turned 
when riding for
ward. H a vi n g  
once learned to 
turn the handle
bar one way � in 
riding forward, it 
is very difficu It 
to turn it in  the 
opposite d irection 
m e r e l y  because 
the bicycle is tra\'
eling backward. COLUMBIA DOUBLE·SEATED " PHAETON " MOTOR CARRIAGE. 
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alternat ing  current is used the company supply, at 
moderate cost, a small portable and practically auto
llIatic transformer. To charge the batteries from 
empty to ful l  takes three hours, and the average cost, 
where current is taken from the city mains, is 60 cents, 
and the company claims that the average cost of 
running on a carriage when using current taken from 
a public station is one cent per mile. 

'.fh e  frame is bu i lt of steel tubing manufactured at 
the Hartford establishment. The wheels are propor
tioned to meet the specially severe strains of motor 
carriage service, the front wheels being ordinarily 32 
inches in diameter and the rear driving wheels 36 
inches. The tire , 3 inches in diameter, are of the 
Hartford single-tube type, and are provided with a 
roughened " herring-bone " tread to improve the ad
hesion. The walls of the tube are of great. thick
ness, and one set of tires has already run 2, 500 miles 
witho,ut the need of repail·s. The wheels are fitted 
with ball bearings designed to meet the heavy loads 
and stresses of the automobi le. 

The carriages have a maximum average speed of 12  
m iles per hour  on the level, and they can be run at 
lower speeds of 6 and 3 miles an hour if desired. T hese 
speeds are based upon the fact that 8 miles per hour is 
the legal limit in most cities. The person operat ing 
the carriage sits on the left hand side, as this is the con
venient side for seeing the wheels of any passing vehicle 
and j udging the distance. The controller, which moves 
through four positions, from " stop " to .. full:speed, " is 
at the left hand, and the steering handle is held in  the 
right hand. The brake and reversing lever are oper
ated by the left foot. The brake consists of a bronze 
band which is tightened over an iron drum on the rear 
or driving axle. A warning electric bell is carried on 
each carriage. It is rung by pressing a push button 
placed in the end of the controller handle already men
tioned, and a meter is conveniently placed in sight of 
the operator, by which he can read at sight how much 
of the battery power has been used. 

• I e  • 
EXPLOSION OF A TEN-INCH GUN AT SANDY HOOK. 

MR. HUDSON MAXIM REPLIES TO MR. BIRAM 8. MAXDl. 
To the Editor of the SCIENTIFIC AMERICAN : 

In your issue of May 6, 1899, appeared a long article 
signed " Ed mund J. Ryves " and another signed " Hi
ram S. Maxim." A l l  who are familiar with Hiram S. 
Maxim's style of expression will be able to id"ntify both 
cOIlJ munications as the work of the same author. 

My brother Hit"am, in his letter, states that I did not 
assist him in his early experiIllents on sIlJokeless powder 
in England. The same statement is also made in the 
Ryves article. I have letters in my possession signed 
by H iram S. Maxi!D in w hich he states that I did assist 
him very materially  in those experiments, which I shall 
publish in the next issue of the SCIENTIFIC AMERICAN 
SUPPLEMENT. I am glad that he now claims that I did 
not assist him in  those experimenti', because this re
futes his previons claims that the inventions which I 
have patented were on ideas acquired by me from him 
whi le assisting him in his experiments. 

He also states that an examination of the patents 
will show who the patentee really was. I will also 
state that an examination of the patent records 
will sho w which of us. Hiram S. Maxim or myself, is 
the i nventor of the most important inventions now 
used in the commercial manufacture of smokeless pow
ders. The following is a list of my British smokeless 
powder' patents : No. 18, 682 of 1894 ; No. 8,569 of 1895 ; 
No. 1 1 ,299 of 1895 ; No. 16,311 of 1895 ; No. 16,861 of  
1895 ; N o. 16, 862 of 1895 ; No.  16,858 of 1896 ;  No. 15,499 
of 1897 ; No. 7. 178 of 1897. 

The fol lowing letter from Dr. Robert C. Schupphaus 
wil l  explain itself and throw considerabltl light upon 
the matter u nder discussion here. 

" Charlot,tenburg. Germany, September 17, 1898. 
" H udson M' lxi lll , Esq .. New York city : 

. .  Dear S i l  : YOu l' letter of August 30 was received, 
tel l ing me d the statemellts made by Mr. Hiram S. 
Maxim about smokeless powders, and his claims to 
being the inventor of important methods and pro
cesses, and his  further assertion that many of the im
portant features of the Maxilll-Schupphaus smokeless 
powder ori�inated with him and were taken from him. 

" I  have been long aware that he was making some 
such claims. In fact, in the fal l of 1896 I was told in 
London, by Mr. Al bert Vickers, that he had under
stood from Mr. Hiram S. Maxim that all the import
ant methods employed by us were taken from him, and 
that they were his inventions. Mr. Hiram S. Maxim 
was forced to acknowledge before Mr.  Albert Vickers, 
in Illy presence, that any such conclusion in regard to 
the Maxim-Schupphaus powder as Mr. Vickers might 
have arrived at through remarks of his was false, and 
that not a single feature of this powder originated with 
him. I have in my possession a let ter addressed to 
me and si�ned by Mr. Albert Vicker!;', for Vickers 
Sons & Company, Limited, dated London, November 
2, 1896. w hich closes as follows : 

" • We undertake not to manufacture this powder 
without having !Dade an arrangement satisfactory to 
your·self. ' 

. .  Anybody who is fami liar with the history of smoke
less powder and the actual processes of manufacturing 
these powders knows that none of Mr. Hiram S. 
Maxi m's i nventions is being used to-day in  the com
mercial production of any smokeless powder in  the 
world .  

" You may give any pUblicity you wish to this letter 
ill order to meet the unfounded claims made by Mr. 

J , itutifi,  �mtritali. 
Hiram S. Maxim and also to show that, as we stood to
goether and shared the work and the trials in the pro
d uction of the Maxim·Schupphaus slllokeless powder, 
there is now no disposition on the part of eithH of us 
to rob the  other of the full measure of credit  deserved, 
and we stand to�ether in sharing the credit as we did 
in sharing the w ork. Sin cerely yours, 

(Siglled) " ROBE RT C. SCHUPPHAUS. " 
One such lettel', referring to his first smokeless pow

der experiments, was addressed to Lieut. J. F. Meigs, 
Engineel' of Orduahce, Bethlehem Iron Works, Bethle
helll, Peun. ,  dated 32 Victoria Street, London, S. W" 

1iJ!J. f. 

August 8, 1895, in which Hiram S. Maxim makes the 
following statement : 

.. My brother Hudson assisted me in my experiments 
for several months. " 

In the article signed " Edmund J. Ryves " a state
ment is made to the effect that the company could not 
get some of the Maxim-Sch upphaus smokele.s powder 
for tests in England. owing to the fact that it was found 
impossible to make it stand the Br itish stability test. 
In regard to this, I will refer to Mr. H iram S. Maxim's 
remarks on the stability of this powder from his letter 
to Lieut. Meigs, which will appear in the next issue of 
the SCIENTIFIC AMERICAN SUPPLEMEN'l'. He says 
that, according to his own tests, the Maxim-Schupp
haus smokeless powder stood twice as long as British 
cordite. 

Last year I Sir William j\.rmstrong, Whit-

worth & Company, e ight hundred pounds of Maxim
Schupphaus smokeless powder. They encountered no 
such difficulty. 

It  is also stated that : .. Mr. Hudson Maxim at
tributes the disaster to the charge being driven forward 
into the narrow neck by the pressure, where the grains 
of powder were jammed together, and an exaggerated 
i l lustration is shown with the grains of powder driven 
forward and jamming in  the neck of the chamber. 
N ow, as a matter of fact, in all large guns of modern 
make, the chamber is very little larger than the bore, 
the chamber not being bottle-necked t,o any consider
able extent. Mr. H udson Maxim proposes as a remedy 
that long bars or sticks of powder should be employed 
extending the entire length of the chamber, and that 
these st,icks should be transversely perforated. Had 
the artillerists of the world, who have been experi
menting during the last eight  years with smokeless 
powders, exchanged the res ults of such experiments, 
it wou ld h a ve �aved a great deal of trouble and pre-

, 8. 

vented a considerable loss of life, This multiple-per
forated smokeless powder was tried in my presence 
over two years ago. " 

Now, as a matter of fact, the tests which he refers to 
as having been made in his presence were with ordi
nary cordIte, very irregularly and badly perforated 
with ragged transverse holes. What I had advised 
was rods especially made, like that shown actual size 
in Fig. 1 ,  and 18 inches long and rectangular in form, 
multi-perforated with small rectangular holes regu
larly spaced, so as to provide uniform burning t)lick
nesses between the perforations, Furthermore, the 
cordite which was used was a waste lot which could 
not be sold for service purposes. I t  was split up into 
numerous fissures and cracks throughout as a result of 
imperfect squirting or by drying. 

In correction of the statement that the powder 

chamber in all largoe guns of modern make is very little 
larger than the bore, I will call attention to the fact 
that with the iO-inch gun which burst, the powder 
chamber was a little more than one-third larger i n  
cross sectional area than t h e  bore, s o  that a body 
which would pass freely through the powder chamber 
would have to be compressed one-third in order to pass 
through the bore. This is sufficient to account for all 
I have claimed. I will also quote the following para
graph : 

.. Now, in regard to the packing or jamming of the 

powder in the bottle neck of the chamber, this is abso
lutely impossible. If two sticks of powder are placed 
in contact and lighted, the evolution of goas frow their 
surfaces is such as to blow them apart. When a large 
gun IS loaded with smokeless powdel', the bundle of 
powder tloes not by any means fi l l  the chamber. In a 
iO-inch gun there is at least three inches space above 
the powder charge. . . . Suppose, for the sake of 
argument, that the powder should be pressed togethet· 
in the chamber, it would instan tly be thrown back 
again, because the nearer the powder is together, the 
h igher the pressure and the faster it burns." 

'lilt&. 

Diagrams are shown with an attempt to prove that, 
owing to the rapid evolvement of gases from the sur
face of the burning grains, they could not be jamllled 
into the forward end of the powder cham ber or 
crushed ; and it is stated that ,. no amount of pressure 
will bring two pieces of burning powder into actual 
contact," and that powder grains in a gun automat
ically space themselves, contact being rendered impos
sible, and that 100 tons pressure to the square inch 
would not force two pieces of burning powder to
gether. 

Let ns examine this logic. It is not necessary that 
the grains of powder should come'into actual contact in  
order to  produce the jamming, crushing, and bursting 
effect described by me. The very fact that the pressing 
together of burning powder grains causes them to be 
still more strongly forced apart. accords with, instead 
of being contrary to my claims ; fOl', from that very rea
son, a higher mounting of pressure and wore rapid 

F;{g. o. 

combustion would occur in  the narrow neck of the 
powder chamber, exactly as I pointed out as having 
occurred in the iO-inch gun which burst. Also witness 
statement of Mr. Hiram S. Maxim in letter to Lieut. 
Meigs above referred to : 

" With a soft and semi plastic powder in long rods, 
like the British cordite, it sometimes occurs that the 
explosion produces a wave action. driving the soft and 
plastic powder, while sti ll  burning, into the forward 
end of the chamber of the gun. " 

There was not, as stated in the Ryves article, at least 
3 inches space above the powder charge ; 141  pounds 
of pOWder was employed, considerably more than the 
normal charge. The entire powder cham ber was 
filled, as shown in Fig. 5, the grains lying helter-skelter. 
I understand that, by shaking the powder in the bags 
very hard, it is possible to goet a few more pounds of 
powder into the chamber. The powder chamber, how
ever, was filled as shown in the figure. The powder 
was ignited by a flash charge of black rifle powder, C, 

placed at the rear. Now, to arrive at a correct under
standing of what probably occurred, let us suppose 
that two sol id cylinders of powder filling the powder 
chamber were to be employed, as shown in Fig. 2, and 
a flash charge, C, employed to ignite them. They 
would be thrown violently forwal'd into the narrow 
neck of the powder chamber, and the forward one 
would be crushed, and although the pressure at the 
rear of the first grain would be rapidly mounting, still 
the pressure in the confined space about the fragments 
of the forward grain would cause the pressure to 
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J l lotmt much more rapidly, and the whole charge 
would again be thrown violently backward, to be 
again thrown forward by a greatly magnified rear 
pressure. 

In the early experiments with prismatic powder in 
the United States, and wh ich were very extensive, it 
was found that a charge but partially fill ing the pow
der chamber, as sho wl I  at D, in Fig. 3, would produce 
very h i gh and errat,ic pressures, sometimes mounting 
to seventy or e ighty thousand pounds to the square 
inch : whereas, i f the powder were divided and put into 

three bags, lying end to end, as 
shown at E, E, E, in Fig. 4, a low 
and uniform pressure was al ways 
the result. The conclusion was 
that the charge when employed 
i n  the shape shown i n  Fig. 3 w as  
ign ited, i t  was thrown vio l!' !ltly 
forward, more or less crushed, 
and again backward, sett ing up 
violent wave act iolls of the pro
ducts of combustion res u l ting in 
very high press ure. 

� c ieutific  �metinUl. 
throughout, there would not have been any excessive 
pressure. The Maxim-Schupphaus multi-perforated 
cylinder which has been adopted by the United States 
government is not in any sense a failure, but the big
gest kind of a success. I recommend transversely per
forated grains, because I believe them a still greater im
provement. Nevertheless, the present multi-perforated 
cylinder only requires proper loading to give perfect re
sults. The same is eq ual l y  true with cordite and all other 
forms of gunpowder. The powder which burst the 10-
inch gun had undergone no chemical change whatever. 

MAY 13,  I B99. 
of the United States in the use of the multi-perforated 
smokeless powder. 

In confirmation of the above statements about the 
ballistic value of the Maxim-Schupphaus powder, I refer 
to the report of the Chief of Ordnance of the United 
States Army, of 1896, page 197. After dwelling upon 
the numerous advantages of this form of powder, the 
conclusion is reached that : 

.. All things considered, the perforated cylinder or 
disk proposed by General Rodman many years ago, 
and recently revived i n the Max im-Sct upphaus pow

der, appears to me to be the most 
suitable and promising form for 
the colloidal smokeless powders. " 

HUDSON MAXIM. 

219 West Thirty·fourth St reet., 
New York. 

THE 

'1, 
DECAUVILLE MOTOR

CARRIAGE. 
In the 1898 automobile race 

from Paris to Amsterdam, a d is· 
tance of 1664 ki lometers (1023 
mi les), the first prize in i ts class 
was won by the Decauvi l le 
" voiturel le, "  in fifty-four hours. 

When the charge i n  the 1 0 - inch 
gun wh ich burst was ign i ted, it 
ten(led to rush for ward l i ke a 
rocket, to fol low the projectile 
out of the g u n ,  but the impact
i n g  of the forward end of the 
charge into the contracted neck 
of the powder chamber and 
against the projectile cru�hed 
a portion of t he grai ns, and in
creased t.he rapid ity of combus
tion enormously, so that. the 
pressure, i nstead of mounting on 
the normal wave li ne, F, shown 
in  Fig. 5, rose to an enormous 
height, on a l i n e  someth ing l il;:e 
G. Tbis was followed by a wave 
of reaction on l ines sOllletbing 
like I and H, the project i le hav
ing i n  the meantime moved 
some distance forward. The 
wave, H, impacti ng upon it, al
though it rose very high. did not 
rise to the height of the wave, 
I, wh ich , impi ngi ng upon t h e  

FRONT VIE W  O F  T HE  DECAUVILLE PETROLEUM MOTOR-CARRIAGE. 

The Decauville carriage is 
driven by a two-cylinder, four
cycle gas engine of the Otto 
type. The motive agent em
ployed is  naphtha, con t ained in  
two vaporizing-chambers or  car
bureters of a capacity to enable 
the carriage to run fifty m i les 
without replen ishing its supply . 
The air admitted to these cham
bers forms, wit.h the naphtha 
vapor, an explosive mixture 
which is conducted to the cylin
ders. As in the De Dion-Bouton 
motor tricycle, the naphtha is 
prevented from cool ing by evap
oration, by conveying a part of 
the hot, exhaustQ(j gases through 
a small tube passing through the 

carbureters. The two cylinders of 
the motor have external flanges 

s tationary breech block, and aided by the accelerated 
combustion of the powder under its influence at the 
rear, rose beyonrl the  strengtb of the gun, blowing 
out the breech wi th  great violence. 

As an i l l ustra t ion of the erroneous claim that the 
powder grains would not be crushed because not cap
able of bei n g  b rought in actua l contact, let us refer to 
Fig. 6 .  S u p pose a powrlel' grai n,  J, were to be ignited 
on the anvi l of a steam hammer . .  When the hammer 
de�cen ded, i t would not come in  contact with the burn
ing gmin. This woul d  be i m possible, yet I t h i n k  no 
one will doubt that tbe grain would be crushed all the 

sallie. 
To carry th is ill ustration a l ittle farther, let us sup· 

pose that a large nU l llber of grai ns be placed in  a ho l 
low cy l inder with a contracted open:ng si m i lar to t hat 
of the powder challlber and bore of a gun, as shown in 
Fig. 7. Let us ign ite the c harge and instantly bring 
forward wi th great v iolence a steam 

plunger, K; would not 8 0 l l l p  of t.he 
powder grains be crushed i l l to  frag
ments i n being push ed for ward 
into the contracted space ? 

A simi lar condi tion certain ly  ex
isted in the IO - inch gun that ex� 
ploded, o n l y  the powder charge was 
thrown forward and compressed in. 
to the narrow space wit.h enorm
ously greater violence than could 
possibly be effectpd w ith a steam 
p l u nger. 

In closing, I will  add that " col
lodion " cotton is  not em p l oyed in 
the Maxim-Seh upphaus smokeless 
Dowder. and never has been , as 
�tated in the sai d article. Neither 
is the sol uble gu ncotton w h i ch we 
do employ unstable.  Soluble  gun
cotton is now made which is as sta
ble as tri-nitro-cellulose and con
tains nearl y as m uch nitrogen. 
'fhere is, f urthermore, hardly any 
difference in the explosive value of 
our gelatin guncotton and tri-nitro
cellulose. The powder charge did 
not deton ate in the lO-i nch gun 
which burst, as only the breech me
chanism was blown ou t. The body 
of the gun was not disl'Upted. Had 
the charge detonated, the entire 
rear portion of the gun would have 
been blown to fragments. 

The United States government would not have 
benefited by the suggested .. interchange of experi
llIents." The experiments conducted w ith the Maxim
Schupphaus powder in this country have been very 
exhaustive, and the results attained with it are far 
superior in every respect to anyth ing that has been 
produced elsewhere in the world, and there have been 
fewer accidents. 

Results of experiments with multi-perforated cyl
inders have shown greater uniformity in velocities 
and pressures under all c ircumstances than have 
been attained by any other form of powder in the 
world. In many instances, the velocities and pres
sures <:l uring a large number of shots have been 
pl'actical l y  as uni form as the  instl'uments could 
Illeasure. The United States government wi l l , not 
abandon multi-perforated powder grains, but in
l:itead, other governments must SOOIl follow the lea,d 

or r ibs so as to obtain a large ra
diating surface and to prevent overheating. The mix
ture of air and gas is  exploded by means of an electric 
spark . The pistons are si ngle-acting trunk· pistons, 
which drive the rear axle of the cal'fiage by means of 
gearing. 

'fhe engine, as before mentioned , is of the four-cycle 
type. When a piston  descends, the intake is opened 
and the explosive mixture of air and vapor is admitted 
into the cyl inder. When the piston rises, the intake 
closes and the gas is compressed. Just as tbe piston is 
about to descend for the second time, an electric spark 
explodes the gaseous m ixture and drives the piston 
suddenly down. On the following up-stroke tbe ex
ploded gases are exhausted. When the first cyl
inder is in its third period {that of explosion), the 
second cylinder begins its first period (that of 
adm ission), so that the two piston s  act alternately 
on the motor shaft. 

Th e accompanying illustrations 
, represent two views of thE automo
bi le. Beneath the front edge of t h e  

calTi age-seat three sIllall levers are 
lIlounted, which, by means of con
necting mechanism, respectively 
control the admission of gas to the 
cylinders, regulate the ti l ll e  of igni
tion, and control the compression. 
Like all gas engines, this llIotor must 
be started by hand ; for which pur
pose a crank wheel is monnted on 
one side of the carr iage. A lever 
mounted below the crank whee l 011 
the side of the carriage controls the 
admission of ai t· to the vaporiz ing 

. chambers, and ,  therefore, regu lates 
the carbnrizat ion. By means of a 
pedal in the floor of the carriage and 
a long lever moun ted in front of 
the driver's seat, the motor can be 
thrown in and out of gear with the 
rear axle. 

The carriage is provided with two 
changes cf  speed and is steered by 
Illeans of a1 handle bar in front of 
the seat. The automobile weighs 
about 500 pounds and has a maxi
mum speed of 20 m iles per hour. 
This handsome vehicle has recently 
been imported to this country by 
Mr. P. Cooper Hewitt, of New York, 
and it is now being tested. 

• •• 
The charge which burst the 1 0-

i n c h  gun was ignited at the rear. 
Hall it been ignited s imu ltaneously DAlI. VUlW OF tRB DBOAVVlLLII PETROLEUM KOTO!,,-CAlUUAQB. 

IN three years the cost of runn ing 
an Atlantic steam er exceeds the 
cost of construction. 
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THE DE DION -BOUTON TRICYCLE . 
Nowhere has t h e  d e \'e!opllIent of automaticall y p ro

pelled vehicles reached a more ad vanced stage than i n  
France, w here, on account of t h e  fi n e  roads and pave
ments, the Illost favorable cond itions are fou nd for 
their operation. Carriages and tricycles ope rated by 
gasoline Illotors are n o w  among the ordinary sights 
in the streets of Paris. Among the latter the tri
cycle De Dion- Bouton is  most extensively in opera
tion, and may be considered as typical of this class of 
vehicles. 

The Illotive power used i s  that of a small hydroear
bon motor, operati n g  on the same principle as the gas-

.. . ..  
1 0  

J C itu t if ic jmttiCln. 
q uantity of air, w h ich enters by the orifice, D, at the 
top ; the mixture then passes to the motor b y  means of 
the tu be, E. The ad mixture of air is regu lated by the 
handle on the left, and the supply of gas by that on 
the right. The float, F, serves to indicate the level of 
the gasoline in the carbureter by means of a rod wh ich 
passes through the tube of admission ; and the tube 
itself i s  arranged to slide u p  and down i n  order to 
m aintain a constant difference bet ween the horizontal 
plate and the surface of the l iquid,  this plate being 
attached to the lower end of the tube. In order t o  
avoid the cooling of t h e  gasol ine by e vaporation, i t  is 
warmed by means o f  the t ube, G, through w h i e h  

pas;;es a portion of t h e  hot 
gas escap i n g  from the 
motor. By this  means a 

. nearly constan t tempera
ture is obtained fcll' a 

COMPf'l(SS,ON C O C I( _  given speed of the motor . 

W is sh o w n  the i gniter, consisti n g  of two copper rods 
passing through an i n s u lati ng bush i n g  and so arranged 
as to allow a spar k from the i n duction coi l  to pass in 
the interior of the chamber for the ignition of the gas. 
'l'he piston, 0, i s. a hollow steel casting provided with 
three packing-rings, and carrying t h e  w rist- p i n . The 
piston is connected with the i nclosed fly-w heels,  Q and R, 
and with the shafts, S and T, by m eans of the piston-rod, 
P. The shaft, S, carries a p i n ion which en gages w i t h  
another of t w ice i t s  diameter, operating the s m a l l  shaft 
above, t, which carries two cams ; the cam to the right 
serves to open the exhaust valve once i n  every two rev
olutions. while that to the left acts upon the lever arm , 
U, carrying the contact, V, of the ind uction coil, by 
means of which a spark is caused to pass at W, thus 
igniting the gas contained in the chamber of the 
motor. * 

This induction coil is operated by four dry piles_ 
From the preceding description the action of the motor 

___ I I  Figs. 4 and 5. -MOTOR FOR DE DION-BOUTON TRICYCLE . 

c "" lI' e u " r r r  0 
. . •  

S H A r T  o r  T R ' CY C l [ 

Fig. I.-SECTION OF TRICYCLE MOTOR. 

Fig. 2.-THE DE DION·BOUTON AUTOMOBILE TRICYCLE . Fig. 3 . -REAR VIE W OF TRICYCLE SHOWING JrIO'rOB· 

engine, the gas being fU l'llished by the evaporation of 
gasol ine contained i n  a vaporizing chamber, and 
then mixed w i th air to forlll  an explosive mixture, 
w h ich i s  then cond ucted to the chamber of the motor, 
and which b y  its explosion at p roper intervals operates 
the piston. 

The action of the motor w i l l  be seen by referri n g  
t o  t h e  diagram sho w n  in Fig. 1 .  To the left is  the 
vaporizing chamber or carb u reter, i n  which the gaso
line contained in the lower half is brought into contact 
with the air entering by the tu be, A, and made to pass 
between the horizontal plate, B, and the surface of the 
l i q u i d ; the carbureted air then rises, as shown by the 
arro ws, and enters the double val ve, C, sho wn below 
in detai l, by w hich it is mixed with an additional 

The cylinder, H, of the >1lOtor is of cast steel, with 
projecting flan ges w hich serve to i ncrease its rad i at
ing surface and prevent overheat i n g ; above is  the 
chamber, J, in which t h e  explosion of the gas takes 
place ; at the top of th6 chamber is the valve, K, which 
admits the gas coming from the carb ureter ; the valve 
is  normally closed by means of the . spring, . S, whose 
p ressure is regula�ed so as to allo w the valve to open 
u pon the descent of the piston.  Opposite is the ex
h aust valve, L, which permits the waste gases to es
cape after the explosion ; to the valve, L, is attached a 
rod w h ich passes through the cover of the exhaust 
chamber and engages with a cam, M, which, by p ush
ing up the rod, opens the valve at t h e  proper instant, 
this valve being normally closed by the spring, T. At 

w i l l  be readily understood. 'V h en the piston descends, 
it produces a vacuum in the top chamber, by the action 
of -w h ich the valve, K, opens, ad lll itting the detonat i n g  
l ll i x t u l'e from t h e  carburete r ; w h e n  the piston rises, it  
compresses this  gas and the valve of ad lll iss i o n  closes. 
At the i nstant of the second descent of the piston the 
cam actuates the lever, waking contact with the ind uc
tion coil, upon which a spark passes, causing an explo
sion of the gas, w h ich pushes the piston with sufficient 
force to cause it to pass t wice through the salli e posi
tion ; when the piston rises after its descent, it COIll
presses the residual gases of explosion,  and 3,t this in
stant the cam, M, l i fts the exhaust valve and the gas 

* Shalt, T, carries a pinion which enl:8ges with a �ear wheel on the shart 
of the tIlcycle. 
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leaves the motor by the exhaust pipe, Y. When the 
pist on redescends, this valve closes and the upper valve 
opE'ns,  as before, to ad mit  a fresh su ppl y  of gas and so on . 

T h e  action of the m otor is t h us determ i n ed by fou r  
d i fferent per iods , w h ich may be character ized a s  (1 )  i n 
t rod uct i on of gas, ( 2 )  cow press ion ,  ( 3 )  ex p losion , (4) 
evacuation of the prod ncts of com b ustion.  

F i gs . 2 and 3 sho w the tricycle co m p l ete. I n  F i g. 2 
t h e  hand l e, D, serves to open or close at the proper 
t i lll e  the cock show n in the d i agram, F i g. 1 ,  at Z, wh ich 
permits the piston to ascen d  and descend freely w he n  
starting the motor. T he han d le, A ,  d isplaces t Il(> sup
port of the contact of t h e  i nd nct ion coil in order to 
vary the i n stan t  of ignit ion w i th relation 
to the introd u cti on of gas ; the h an d les, 
B and 0, serve respect i vely to regu late  
the ad miss ion of gas to t h e 1II0tOI' and the 
i n trod uction of air i nto the carb u reter. 
'f he p eda l , P, operates the m a i n  axle of 
the tricycle and at the saUle t i m e  star ts 
the Ulotor, w h i c h i s  geared to t h e  saUle 
axle. The tricyc l e  l IIay be operated by 
the pedal alone in case of acci d e n t  or i n  
m ou n t i ng steep grades. 

Figs. 4 and 5 s h o w  the Ill otor dis
mo u n ted and pro v i d ed w i t h  a frame for 
secu ring it to t h e  tr icycle . A is the ad · 
llI ission valve ; B, i gn i te r : 0, exhaust 
p i pe ; D, rod and s pr i n g  of exhaust valve ; 
E, cont act , calll, and b i n d i n g· posts. 

'fh e  m ax i m u ll I  speed of the t ricycle is  
40 ki lometers (24 I 1 1 i l es) per h o u r, and 
grades of e igh t  t o  ten pel' cen t  may be 
mounted without t he aid of the pedals.  

T h e  'Val thalll Man u facturi n g  Co. , of 
\Va lth am , Mass. , w i l l  exc l u si vel y  sell the 
prod u ct of De D i o n - B outon & Co. in t h e  
U n ited S tates , a n d  i n  ad dition to se l l i n g  
t h e  regu lar mach i n es n o w  m a n u fact u red 
by De D i on - Bouton & Co. they w i l l  im

port the De D i o n  Jl) otors a n d  l ll ake a 
complete line of " O rient 1II0tor cycles 
and motor carriages . "  T h ey are n o w  
b u i l d i n g  t r icycles, trai lers a n d  attach
wents, tan dems, and a l ight carriage, and 
wil l  add other veh icles. 

Paris. E. BERNARD. 
• • •  

A COMBINATION PLEASURE AUTOMO 

BILE DELIVERY VEHICLE . 

J t itu tifie jlUtrielu. 
to preven t contact, thereby protecting the finish. The 
slotted tu bes are raised b y  their  brackets suffici e n t l y  
to carry t h e  d e l i very b o x  a b o u t  % of an i nch above the 
bod y proper. 'f he wagon w h i c h  we i l l ustrate i s  n o w  
ru n n in g a bout forty m i les a day i n  I nd ianapo l is a n d  i s  
consid ered to be a very s u ccessfu l v e h i cle. 'r h e  same 
com pan y are making a n U lll ber of other sty les of 
au to m ob i le carriages a n d  ve h icles, but the one we i l I u s ·  
trate is  of part icu lar interest o w ing to its con verti
b i l ity.  

V a l li e  0 "  T r a d e  ;n a rks in t h e  P h l l l p I,l nes. 

Accurding to a Consular Report which has just been 
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Wrappln&,. for Bicycles. 

Notwithstand i n g  t h e  rap id i m provements w h i ch 
have bpen m ade i n  the construction of bicycles, the 
method of packing and covering them for whoiesale 
d e l i very is sti l l  in a pri m it i ve condition. I t  is one of 
t h ose details, apparen t l y trivial, w h i c h  get overlooked, 
says 'fhe Cycle Age and 'frade Review, and th e ancient 
method of s wath i ng frames and wheels in yards and 

yards of intricate paper 01' fabric bandages is yet w i t h  
u s .  The system teems w i t h  disad vantages and d i fficul
ties,  the n u m ber of packers req u i red , the space n eces

sary fo r w rappi l l g  at t h e  factory and un wrapping at 

the sel l er�' sto rp,. and t h e  u n tid iness of this operat ion,  
a r e  a l l  s u fficient reasons a gai nst perpetu 
a t i l l g  t h e  present Ill ethods. 

A Birnl i n gh aIll i n ventor has recently 
devised a system of protecting the fram e 
by m eans of tu bes of stiff paper or card
board slottpd longi t u d i nally,  so that th ey 
may be s l i p ped over the frame t u bes an d 

held i n  posit ion both by their  nat u ra l 
contrac t i o n  a n d  by tapes or other su i tab l e 
ad d i t i o n s .  For al l  ord i n ary purposes t h e  
tu bes, snch as used for contain i ng ph oto

g-raphs,  f01' 1 I I  amp le  protect ion for t h e  
frame ; but t h e  i n ventor also prov ides for 
t h e l i n i n g  of t h ese t u bes with a soft 
luateria l for a d d i t ional protect i on and 
for a t tach i n g fab rics at the ends of the 
t u bes to w rap o ver t he l u gs . 

------�.�------
Special !!!"" i n  HI('y(']c Construction. 

O u r  en gravings represent a unique furm 
of veh icl e wh ich is made by the 
I n d iana B i cycle Com pan y, of In

dianapo l is , I nd. , manufacturers of 

INDIANA BICYCLE COMPANY'S CONVERTIBLE MOTOR DELIVERY WA GON 

The tende n cy tow ard s peci al ism, w h i ch 
is a marked feature and one of the most 
i m portan t secrets of our success in the 
l u ecbanical i n d ust ries , is seen in a very 
h igh state of deve lopment in t h e  m an u
facture of b icyc les. In t h e  earl ier history 

of t h e  wheel,  w h e n  makers were fe w, an d 
sh apes and d i mensions were n ecessar i ly  
ex peri m e n tal,  i t  was cus tomary for each 
firm to b u i l d  i ts mac h i n es practica l ly 
fru l l !  t h e gro u n d  u p. The man i fest ad
van t ages in respect of econolll Y res u l t ing 
fro111 specia l iz i n g the work are respon si b le 
for the growth of seVE ral larg-e establish
I l l e n ts w h ich a re devoted en t i re l y  to th e 
.'on struction of some s i u gl e  part of the 
wheel .  T hese firms are in the habit of 
buy ing up all the paten ts po�sible cover
i ng their pa rt icu lar fOl'll! of cOllstruc

t i l e  " Waverley " bicycles. The 
pec u l iarity of this carriage i s  that 
the del i very body is separa te from 
the body proper, so th at i t  can be 
used for the delivery of parce l s  or 
as a p leas u re veh icle. This style of 
veh icle i s  i ntended for the use of 
m erchants when they d esire to have 
a del i very wagon for use on w eek 
d ays and a pleas ure veh icle o n  
S u n days, a n d  the change from 
b us i ness w agon to carriage is  q u i ck 
l y  made. 

tion, an d an inq uiry as to the n U Ill
bel' of pat en ts t h u !'  con trol led sug
gests w h at a l arge amou n t  of in
v en ti ve thought has been besto wed 
on the b i cyc le  as a w hole to bring 
it to i ts present perfect i on.  A good 
case in point is the Fau bel' cran k 
hanger, the manu factu rers of w h ich 
now control as l ll a n y  as seventy 
patents on this  part of the wheel 
a lone. O f  course i t  w i l l  be u n der
stood that these paten ts cover t h e  
c ran ks, sprockets, a n d  hanger com
ll i ned ; but even in t h i s  case the 
total n U Il I  bel' of paten ts i s  extra
ord i n ary, and suggesth'e of the 
�earch i n g  scru t i n y to w h ich every 
item of t he bicycle  is  bei n g  su b
]ected i n  t h e  e n d eavor to br ing it 
to the highest mechan ical efficiency. 

• • •  
W o rk a t  t h e  R o c k  )!!I]and 

A rse n a l .  

The carriage weigh s 3,310 pou r Hl s  

a n d  i s  o perated by el ectr ic i ty.  f u r
n ished by forty-t wo 80-acc u m u lator 
cel ls. Then' is a spec ial l y designed 
m u l ti polar l ll Ot O I' of t w o  and a half 
horse po wer w h i ch d r i ves t he ve
hicle. The shaft is geared d i rectly 
to t h e  rear wheel ,  propel l i n g t h e  
veh icle  by a sin gl e red uction.  Each 
rear wheel revol ves i n d e p e n d e n t l y  

o f  t h e  other through com pensat i ng 
gears w h ich are p laced i n  l i n e  w it.h 

the motor s haft. It  has fi \'e s peeds, 
varyi ng from three to t we lve mi les 

per hour, and the rad i u s  of action 
is ,  u n  d e l'  favorable conditions. 

about forty m i les ; but on its 
trial trip, with the batter :es as taken 

fro III the form i n g  room, and not 
having a regu lar ch arge, the wagon 
made 54 '6 m i l es, com ing i n strong 

at the end of the trip. The load 
THE SAME VEHICLE, WITH THE TOP REMOVED, CONVERTED INTO A 

PLEASURE CARRIAGE . 

T h e  War Depart m e n t  is to de
velop at once the mach in ery p lant 
at t h e  Rock Island Arsenal to s n ch 
a l l  extent that it w i l l  t u r n  out 2, 500 
Krag·J orgensen rifies per day. 

There is no in tention of curtai l i ng 
t h e  work on sIllal l  arm s n o w  in  pro
gress in th e Springfield A rsen al .  
The latter p lan t wi l l  sti l l  conti n u e  
t o  � u pply t h e  b u l k  of arms cal led 
for in t i m es of peace, an d the Ro('k 
I s lan d Arsenal will be developed so 
as io have a vast reserve power i n  
time of need. The ordnan ce officers 
state that the war l ast sum lll er 

was only two men.  D uring this run 

i t went th rough un i m proved streets, over grades, some 
of which amounted to 7 per cen t, and was put th rough 
as severe a trial as possible in a city like I ndianapol is. 
The greater part of th e ru n was made, howev er, o n  
well paved streets, as it  is l i kely t h at a vehicle of this 
kind would genera l ly be used w here the streets and 
roads are fairly good.  T h e  runni ng gear i s  of tubular 
construction, and the w i re wheels have bal l bearings 
throughout and are fitted with Royal s i n gle t u be 
pneu matic tires. The delivery body is separate from 
the body proper and is furnished with an gl e irons 
along the lower edges w h ich en gage slotted tubes at
tached to the body by brackets, and sufficiently raised 

issued,  trade marks are worth a great deal in the Philip
pines. One represen tative firm of i mporters wri tes as 
follows : 

" Well ·  k n o w n  marks are worth a great deal i n this 

cou n try. Take, for instance, our mark ' cock in cage, ' 
for wh i te dril l .  The sallle qual ity, the same size, or 
even wider, i m ported by other houses is paid for at 
the rate of $8. 50 a piece, w h ich leaves a modest mar
gin. We sell  our brand at $ 10. and d i spose of 50 to 60 
ca ses a month i n  Manila and 20 cases i n  I loi lo. " 

In v iew of facts l ike th ese. A merican firms who are 
th in ki n g of tradi ng in the Ph i l ip p i nes shou ld obtain 
protection of a d uly registered trade mark. 

shows that private estab li�hmen ts 
canno t be depen ded upon to i n stall equ i pment rapid l y  
enough to Illeet em ergencies. Congress has appro

pr i ated $500,000 for ordnance work. A l l  of t h i s  s u ru is  
avai lable  for the Rock Island Arsenal. Th ere are at 
p resent 1 . 500 men emp loyed in the works, and last J u l y  
they numbered 3, 000. 

.. .  e . ..  
The St. L o u i s  Fair. 

The su bscri ption s from various sou rces for the St. 
Louis  fai l' have now amou nted 1 0  $2. 673. 000, in ad d i 
t ion to the $2, 1 00, 000 p ledged b y  co l l ect i n g cO lll m i t
tees . The a m o u n t  so far act u al l y  raised is no w  closll 

to the .6,000,000 originally promised, 
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LABORATORY TESTS OF THE BICYCLE . 

There is probably not a machine i n  t h e  world that 
works on such a small margin of saJety as the bicycle. 
It  has been esti mated that the �afety " factor " i s  only 
about 1!4' in the l ightest un acll ines, and while  this is  prob

ably too Iow an estimate, it is eertai n t hat, when a pow
erful 200-pound rider is el imbing a steep h i l l ,  or worse, 
coasting down a hill whose su rface is rough and l u ru py, 
t he margin of safety must be a very narrow one-uar
row, that is to say, com pal"8d with 
t hat allowed in other forms of me
ch anical construction.  Thus the 
bridge builder provides sufficient 
steel i n  the various mem uers to 
insure that the h eaviest pos8i ble  
loads that can come upon them will  
not strain the metal above from 20 to 
30 per cent of its elastic stren gth , 
and even in design i n g  structures 
that are subject to q u i et or static 
loads, the material is not strai n f' d  
beyond 33 p e r  cent of its strengt h ; 
that is to say, the parts are made 
not less than three times as s t rong 
as is necessary to bear the greatest 
st ress that w i l l  be put upon thelll . 

We cannot calculate t he Illax i m u m  
stresses of a bicycle w i t h  t.he n i cety 
with which they can be compu ted 
in e n gineeri ng struct u res and i n  t h e  
h eavier classes of machin ery. T h e  
conditions of u se and a buse a r e  s o  
various-t h e  hard u s e  of a power
ful but cautious rider being less 
se vere than the abuse of some reck
l ess boy-that the only way HI 
which the proper strength for a 
wheel can be determined is by trial, 
and by a careful selection and test 
of the m aterials of wh ich it is con
s t ru cted. If an engineer were told 
to work out the strain -sheet of a 
bicycle in the same way as he would 
that of II. railway bridge, taking 
the possib l e  m aximum stresses d u e  to tIl e work of h eavv 
and powerful riders u pon rough and h i l l y  road s, a nd 
proportioni n g  his parts so that the m etal should not 
be strai nf'd above 10. 000 to 15, 000 pounds t o  t h e  
square inch,  t h e  wheel b u i l t  from s u c h  a strain-sheet 
would be a� h eavy 8S the primitive boneshaker of 
t h i rty years ago. 

A comparison of the bicycle considered as a means of 
t ransportation with a rail way car bri n gs out the re
markable fact t h at i t  takes forty-six times as Ill \lch dead 
weight of material to carry a man o n  the rail way as 
it does on a wheel.  For a mod ern coach calTy i n g  sixty 
people will weigh about 70, 000 ponn ds, w h ich is at the 
rate of 1, 167 pounds to the passen ger ; while a lIlod€'rn 
bicycle will weigh only 25 pounds. I f  we take the 
Pul lman car as an example, the disparity is  yet more 
striking;  for here we have only twenty-fo u r  passengers 
carried on a car weighi n g  100, 000 pounds, or say 2 tons 
to the passenger. I n  this case the car weighs 167 ti m es 

J Citutific �tutricau. 
machines are i n  so m e  cases p u t  t o  special tests to de
termine their s trength and running qualities. 

We present an i l lustration of one of many testi n g  
m achi n es i n s talled i n  the laboratory of the P o p e  M a n  u
facturi n g  Compan y.  I t  i s  used for trying the strength 
of  the frame, and i t  is  designed to reproduce as far as 
possible the act ual stresses to which a frame is  sub
jpeted whf'n p u t  to hard usage on the road. The 
priucipal s tresses are those d ue to the weigh t of the 

M Au1JINE FOR TESTING BICYCLE FRAMES. 

rider applied at the top of the seat-post tube and t h e  
alternate tran sverse be nding stress d u e  t o  t h e  pressure 
o n  the pedals. The frame is mounted u po n  t wo blocks, 
one u nder each h u b  as shown,  the crank-hanger bei n g  
left u n s upported. The stresses d u e  t o  t h e  weight of 
the rider are reproduced by m eans of a short- throw 
crank driven by a pulley, and a spring con n ecti n g  rod, 
8 S  show n ,  one end of which is clamped to the seat-post. 
wh ile the crank en gages a sl iding head which is at
tached by a powerful spiral s prin g  to the other end. The 
rapid rotation of the cran k t h us imparts a series of 
cushioned blows whose effect on the frame is similar 
to that due to the speed of 
the machine, i n equalities of 
the road , the pneu matic t ires, 
and that part of  the rider's 
weight w h i ch i s  on the saddle. 

The cran k-shaft stresses a l'e 
applied by means of t w o  COIl-

Size 
of gear. Gear used for Distrulce covered ID two stroke, or one revolutioll of the cranks compared 

with distrulce covered (5 feet) in walklDg two steps. 

1:l0 Paced racing . . . . . . . . . . .  . 

105 High gear for road riding . • •  

88 Sprint racing . . . . . . . . . _ . . . .  

80 Ordinary gear for road riding. 

68 Lady's wheel 

Two steps Walking . . . . . . . . . . . . . . . . . .  . 

more per passe'll ger than 
does the bicycle. 

3 ' - ft. 4 ins 

, 27 It. ·6 in, 

23 it 

21 It 

17 11 9 ;". 

os It 

BICYCLE GEAR AND ITS EQUIVALENTS. 

necting rods, one on each side of the frame, which 
are dri ven by ecce ntrics set at 180' and carried on a 
second pulley-driven shaft. The stroke of the eccen
trics is of course very short, merely imfficient to bri ng 
a heavy bend ing stress alternately OIl each side of the 
cran k-hanger. One machine out of every lot is placed 
in this i nstrument of torture, and if, after it  has bef'n 
merrily t h u m p£'d and wrenched for a stated length O i  
time,  its tubing is true, brazing sOliad, an d the w h o ] . .  

frame i n  l i ne, i t  i s  considered that 
no fair  u�age on the road can ever 
break or distort it.  

O n e  lD ust confess that,  in terest
ing as the various depar tments of 
a bicycle factory undoubted l y  are, 
the most fascinatin g  plant is to be 
found i n  the department of tests, 
for here we see the fruition of th e 
labor of the whole estab l is h m e n t. 
That all-absorbing question as to 
t h e  respecti ve ease of running of a 
chain and a chain less w heel is h ere 
determined to absolute demonstra
tion on an ingenious device known 

as a float dynamOl lleter. The 

w h eel i s  muunted at the side of a 
tank of water i n  which are two 

separate floating platforms. O n  the 

first p latform is mou nted an elec 

tric Illotor, on the other a frict i o n  

b rake. T h e  m otor is connected 

by a universal joint shaft with the 

a x l e  of the bicycle, and the friction 

b rake i s  s imi larly connected with 

the shaft of a p u l ley upon which 

t h e  rear or drivi n g  wheel  of the 

bicycle ru ns. I t  is evident that 

t h e  power gi ven out by the float

ing Illotor wil l  be in part absorbed 

by the i nternal resistance of t h e  

bicycle, the rest being returned at 

the floating brake. 
The tangential reaction of the 

motor will  cause the float o n  which 
it  is carried to tilt over ; s imilarly, the pull of the 
brake w i l l  t i lt  the brake float. I f, now, the t i lt ing 
i n  each case be corrected by moving a s l iding weight 
on a h orizontal grad uated arm, the readings of t h e 
t wo arms will  show respectively the power giYen t o  
the b icycle bv the Illotor a u d  t h e  power retu rn e l l  t o  
the brake fror;) t h e  bicycle. T h e  difference will  repre 
sent the Joss by friction i n  the bicycle. If a chai n i ess 
an d a chain wheel be tested in the same apparat us,  
thei·r respecti ve efficiency can be determined with t h e  
great.est accuracy. 

It is found that, with the gears new and perfectl y  
clean u nder light loads, 
t h e  r e is  practica l ly no 
d ifference in efficiency be
tween the Col umbia chain 
and chain less wheels, but, 
8S the l oad is i n creased. the 
chainless wheel begi ns to 
show a gain which gro ws 
rapid l y  as t h e  load is sti ll  
further augmented-a re
sult  which shows the bevel 
gear to be superior to the 
chai n gear for h i l l  cli lll b
i n g, and superior to it i l l  
all cases where t h e  chain 
h a s . .  stret ched " or is  
fou led with grit or d us t  . 

... . ... 
BICYCLE GEAR-WHAT IT 

IS AN D WHAT IT DOES. 

T hose of our readers who 
were bicycle enthusiasts in 
t h e  days of the old " ordi·· 
nary " will  remember that 
a wheel was designated by 
the diameter, in inches, ot 
its driving wheel, which 
varied from 48 to 62 i n
c h I' s ,  according to the 
len gth of leg of the rider. 
Thus we were wont to 
speak of the respecti ve 
m e r  i t s  of our 50-i nch 
Rud ge, or 54-i nch Victor, 
or 60- i nch Columbia, as t h e  
case might be. The dia

meter of the driving wheel 

was the most variable ell" 

ment, and h e n ce i t  was 

chosen as the designating 

feat ure. 

From these considera
tions it is evident that the 
light weight of the b icycle 
can only be marntai ned by 
the most carefu l  i nspect.ion 
of m aterials and workman
ship, and in the case of a l l  
the standard bicycles it  i s  
safe t o  say that this in
spection is very carefull y 
lIIade. E very lot of stock 
i s  subject to tests in the 
testi ng department, w h i � h ,  
by t h e  way, is  com i n g  to b e  
recognized a s  an i n d i s
pensable part of all large 
American estab lishments 
in t h e engi neerin g  a n d  
kindred trades, and the 
flnisqed parts and finished 

A safety geared to 1�, in one revolution of the crank, coven I.he same distance as that covered by one revolution of an ordinary wheel ten 
feet bigh, or two strides Of a man thuty-five feet bigh. 

With the introduction of 
the rear-dri ven safety i t  
was no lon ger possi hle t o  
grade t h e  whE-els accord
ing to the diameter of mbe 

© 1899 SCIENTIFIC AMERICAN, INC.



3 1 0 
driving wheel, for the reason that the latter all settled 
down to a common size of 28 inches ; but as the 
introduction of the chain drive enabled the speed 
of revolution of the driving wheel to be increased 
o ver that of the cranks, thereby increasing its circum
ferential speed, it  was decided to designate the bicycle 
by the effective diameter of the rear wheel as thus 
seC\�red. The increased circumferential speed of the 
w h eel is obtai ned by placing a larger sprocket on the 
crank axle than on the rear wheel ; for the rear 
sprocket ( with its wheel) will run j ust as m uch faster as 
the front sprocket is larger than itself. T hus, if  there 

are 24 teeth in the front sprocket and 8 in the rear, it  is 
evident that, by the time the 24 teeth of the front 
sprocket have engaged and drawn forward the chain, 
the chain will  have engaged and drawn fOl"ward 24 
teeth on the rear sprocket, and to do this it must have 
rotated the 8-tooth rear sprocket three t i m es. Now, 
this will  cause the 28·inch rear wheel to t ravel over a 
distance eq ual to three ti mes

·
its o w n  circumference, or 

equal to the single circumference of a wheel three 
times as large as itself, or 84 inches in diameter. S ince 
this effecti ve diameter is due to the chai n and sprockets, 
it is spoken of as " gear, " and a bicycle with an effect
i ve driving wheel diameter of 84 i nches is known as 
an 84-gear wheel . 

It is evident, then, that si nce the diameter of the rear 
wheel is constant, the gear depends Role l y  u pon the 
relative size of the sprockets e m ployed, and is fo und by 

D X F  
the simple formula, G = ----, where G = the gear ; . - R 
D the d iameter (28 inches) of the rear wheel ; F the 
n umber of teeth i n  front sprocket and R the n um
ber of teeth i n  rear sprocket. 'l'hus 84 gear can be ob
tai n ed by a 2 1 - tooth front and a 7-tooth rear or a 30-
lOoth front and 10 tooth rear. T � gear of a bicycle, 
then,  is the diametel' of a circle whose circumferential 
length is eq ual to the distance traveled by that bicycle 
in one revolution of the cranks. 

I t is largely the possibilities of " gear " that make the 
safety so incomparably superior to the ordinary bicycle. 
Formerly one was restricted to what he could stretch, 
and only a tall man could negotiate a 60-inch wheel . 
Now a child's wheel is geared to 60, and lIIany women 
are riding wh eels of 76 to 84 gear. Gears of 96 to 105 
are not infrequently met w ith on the road, and there is 
one famous rider i n  paced races who haR won his rep u
tatio n  on a wheel geared to 1 20 inches. It is the great 
distance covered in proportion to the speed of pedal
ing that constitutes the charm of the high gear, at least 
as far as the imagination is concerned ; for that frailty 
of h u man nature which expresses itself in a desire to 
get ., something for nothing " will not down, and as
serts itself in all kinds of places and at unexpected 
times. I n  riding a high gear there is a sense of get
ting out of the machine something more than we put 
in-even though mechanical orthodoxy tells  us this 
can not be-and there is  no denying t hat, under favor
able conditions of grade and wind, a day's journey can 
be made with less fatigue on a high than a low gear. 

Of course, we all know that the total work done by a 
rider in propelling the same wheel over the sallie 
stretch of road, under identical conditions, never 
varies, whatever may be the gear employed. If  I ride 
a 25-pound wheel a mile on the turnpike with a gear of 
60, I do a certain amount of work ; 
and if I ride the same wheel o ver 
the same mile i n  the same time 
w ith 120 gear, I do the same amount 
of work. In the latter case I turn my 
cranks more slowly, b ut I have to 
exert j ust as much more pressure 
u pon them as their speed of rotation 
has decreased. If, with a view to 
red ucing the pressure, I double the 
len gth of the cran ks, then m y  feet 
Ill ust travel twice as far in a circle 
t wice as large. Si nce work at the 
cranks may be regarded as pressure 
Illultipl ied by distance, the total 
a lIlount of work I do will be the 
same, whether I exert heavy pres · 
sure on short cranks moving in a 
sl llall circle or light pressure on 
long cranks moving in a large circle. 

Since in rid i ng the same distance 
at the same speed, on the same 
wheel, the total work is the same, 
whatever the gear and whatever 
the length of the cranks, the q ues-
tion arises, What i s  the best gear to 
use ? The ans wer is that, The gear must be determined 
by the physical and temperamental make-up of each 
i ndivid ual rider. If we were to pick out a dozen men, 
and start them out to walk a hundred yards, we would 
find that no t wo of them took the same length of step. 
Some would fall i nto a long swinging stride of 36 to 40 
inches, while others would trot along with .little minc
ing steps of 18 to 24 inches. The speed might be the 
same, but the length of stride would be that which each 
Indi vidual had u nconsciously found to be agreeable to 
his own idiosyncrasies of p h ysique and temperament. 

So with the question of gear and crank length. Some 
riders will get the best results with high gear and long 
cranks, oth ers with low gear and short cranks, while a 
rider of the writer's acq uaintance uses on the road a 
104 gear with a 6� crank, and wil l  ride all day without 
any apparent distress. A s  a rule, tall men should use 
high gears and long cranks, a 6-foot rider being able 
to n egotiate a 7 � · inch crank with as little bending of 
t h e  knee (a fruitful source of weariness) as a 5�·foot 
rider u sing a 6� cran k. 

Our artist has shown ill the accompanying sketch 

THE TREBERT COASTER AND BRAKE . 

how the gear i ncreases the effective diameter of the 
d riving wheel,  raisin g  it  from 28 inches to as m uch as 
120 i nches in the case of one rider al ready mentioned. 
As a matter of fact, our fastest racing lllen are using 
a wheel from 2 to 3 feet larger than the largest 
10Colllotive driving wheels used in this country. An
other interesting point brough t out in the sketch is that 
the modern bicycle has increased the l ocomotive po wers 
of man to such an extent that to cover as m uch ground 
at each step i n  walking as h e  does at each stroke of 
his pedals, he would have t o  be a giant fully 35 feet 
i n  height. It was found, by measuring the number of 
steps taken by several employes i n  walking 150 feet 
down the SCIENTIFIC AM ERICAN office, that the aver
age stride is 2� feet in lellgth, or 5 feet for two steps. 
Now t w o " strokes " of the legs of a cyclist on a 120 
gear wheel would carry him a distance of :H7:J' feet ; and, 
suppo�ing the step is roughly proportion ate to the 
height, our giant would have to be about 35 feet tal l ,  
and to make the maximum speed of between 35 and 40 
m iles an hour accompl i shed on the 120-gear wheel, h e  

T H E  VICTOR AUTOMOBILE CARRIAGE . 

would h ave to step as frequently as a person of ordinary 
stature walking at a brisk rate. 

• I e ,  • 
A FRENCH firm has undertaken the manufacture of 

a new metallic curtain for the O pera House at Besan
,<on. The curtain is to be lowered after each act or in 
case of great danger. It i s  60 feet wide and 54 feet 
high and is to be COlli posed of aluminum sheets 13 feet 
long and 29 inches wide and -l'J of an inch thick. The 
total weight will be 4, 000 pounds. I f  such a curtain 
were made of sheet iron, it would weigh 11 ,000 pounds. 

THE TREBERT COASTER AND BRAKE . 

Since the i ntrod uction of the automatic coaster and 
brake, improvemen ts in construction h ave constantly 
been made which have increased the efficiency of the 
device to such an ex tent that the old plunger brake is 
beginning to disappear. Among the latest types of 
these brakes is the Trebert brake, made by the Trebert 
Automatic Coaster and Brake Co. , of Syracuse, N . Y. 

The brake i n  q uestion comprises essentially a fric
tion-disk secured to the hub of the rear wheel, a clutch 

on the disk, and a clutch on the rear sprocket-wheel. 
The two clutches are provided with inclined surfaces 
upon w hich balls, held in place by retaining r i n gs, 
roll. The balls o n  the disk-clutch serve to lock the 
sprocket and clutch together when the wheel is in mo
tion ; and the balls on the sprocket clutch serve to 
bind the sprocket against the friction-disk in order to 
stop the wheel. 

When the chain of the bicycle is pulling forward, 
the balls on the disk-clutch will also move forward and 
ride up their i nclines, thereby locking the clutch and 
sprocket together so that both rotate with the wheel. 
When the rider desires to coast, he applies a sl ight 
back pressure to the pedals, thus causing the balls on 
the disk-clutch to roll down their inclines in order to 
release the sprocket from the clutch and to permit the 
w heel to rotate independently.  When the rider wishes 
to stop, h e  applies a further back-pressure to the ped
als, thereby causing the bal ls on the sprocket clutch to 
ride up their i nclines and to bind the sprocket and 
friction d isk so tightly together that the wheel is pre
vented from turning. 

The brake, besides giving the rider full command of 
his w heel and enabling him to hold his feet stationary 
upon the pedals for the purpose of coasting, possesses 
the additional ad vantage of being readily applied to 
any wheel w ithout the necessity of remodeling or 
changing the frame. 

.. . . � .. 
THE VICTOR AUTOMOBILE . 

While we are considering h ydrocarbon and electric 
vehicles, it must not be forgotten that there are also on 
the market excellent motor carriages d riven by steam, 
and we take pl easure in presenting an engraving of the 
" Victor automobile," which is a steam wagon entirely 
automatic in its regulation, made by the Overman 
Wheel Co. , Chicopee Falls, Mass. When the word steam 
i s  used it n aturally brings to mind a certain uneasiness, 
but users of the Victor automobile need have no 
anxiety, for the boilers are tested and insured by the 
Hart ford Steam Boiler Insurance Company, each boiler 
being tested by the expert of this well known company 
and a certificate given as to the test. The boiler is 
truly automatic, the water being fed into the boiler 
automatically with absolute precision. Thus the user 
will  b e  relieved from the poi n t  which is the chief diffi
c ulty of putting steam in the hands of laymen. The 
pressure on the fuel tank is also regulated automati
cally. The fuel tank holds enough common gasol ine 
to go fifty to one h undred miles, and gasoline is readily 
obtainable in every vil lage. It also holds water enough 
to run twenty-five m iles, and a collapsible soft ru bber 
bucket enables one to get water at any place. The en
gines are of th ree and one-half horse power and the 
boi ler capacity is fi v e  horse po wer. The machine i s  
gltared according to the road s a n d  hills, and it is capa-

ble of running from a speed wh ich 
is  slower than one would walk to 
its mal!. i lll um speed, which would 
ordi nari l y  be about twenty m iles 
an hour. 

... . .  � 
I n fection by Speaking '1'u be",. 

The speaking tube is an excel lent  
m eans of infect ion, and T h e  Lon
don Lancet has rece n t l y  issued a 
note of warn i n g  concerning them. 
These t u bes are practical l y  unvent i 
lated except w h e n  i n  use, and w h en 
t h e  person using them speaks, t h e  
moisture in t h e  a i r  w h ich he ex
hales condenses on the sides of the 
tube, so that the products of res
piration remain for the benefit. of 
the next persons using the tu be ; 
and it is little wonder that the 
telephone is recommended in pre· 
ference to the speaking t ube by 
sanitarians. It is quite possib l e  
for t uberculosis o r  other diseases 
to be spread by speaking tu bes ; 
for it is necessary for the person 

in calling to place his lips i n  actual contact with the 
mouth piece at the near end to make the whistle sound 
at the far end . 

TUNNELS under the Thames at London are m ultiply
ing rapidly. Hardly has th e Bl ackwall tunnel been 
open when another at Rotherh ithe is projected. It is 
to be 30 feet in diameter-3 feet more than the Black
wall tunnel. It is to be a m i le a n d  a quarter long. 
The total work will cost about $7, 000, 000, but nearly 
$4,000,000 of this will go for the approaches. 
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The Cycl ist without a . . . .  

AL'T"LAL �IZE. 

Cyclometer is almost as much 
II at sea " as the ship without a 
log. It gives accurate informa
tion of distance traveled that is always use
ful and often of vital importance ; besides 
the constant satisfaction that every rider 
finds in reading the exact record of his 
cycling achievements. .J!. .J!. .J!. • .J!. .J!. 

The merit of the Veeder Cyclometer has 
eliminated competition. 90 per cent. of 
m odern cyclometers are Veeder Cyclometers. 

Price, $ 1 .  10,000 miles 
ACT U A L  SIZE. 

and repeat. Dust-proof, 
water-proof, p o s  I t I v e 
a c t i o n .  Parts cannot 

BOOK LETS FREE.  

become d i s a r r a n ged. VEEDER MFG CO Cannot register fa lsely ,; . ,  

� �  Trip " Cyclometer. Price, 
$2. The small i ndicator can be 
set back to zero. like a stem. 
settin g  watch, after each trip. 
without affecting grand total 
on the large register. Same 
positive action as thc other 
famous model . 

unless actually broken. 
No springs. N o  delicate H tf d Ct parts. ar or , • 

Sta r Peda ls 
have not been changed in 

style of construction in 
over four seasons I 

DEMAND them upon 
your Wheel, and you will 

obtain a pedal of 
The Best Possible Finish, 

Strength, Grace & Lightness 

BRIDGEPORT PEDALS ARE ALSO H IGH GRADE. 
Manufactured by 

The Bridgeport Qun Implement Co. 
Factory : Bridgeport , Conn. 3 13 = 3 1 5  Broadway, New York City 

BICYdt and }fufomObiit [amps 
And all Other Types of 

miniaturt, Dtcorativt, 
£andtlabra and Bantry tam"s. 

TVe are supplying the Largest Ll1anufac
turers with Bicycle and A u tomobile Incan
descent Lamps. Our latest Catalogue is 
No. 1 0 1 7 . 
We also Manufacture large quantities of 

X·Ray tubu and 'fluorosco"u 
of the Finest Quality. Catalogue No. 9050. 

E D ISON 
DECORATIVE AND M I N IATU R E  LAM P  DEPT. 

(GENERAl. ELECTltIC CO.), 

H A R R ISON , N .  J .  

STAR F%��LATHES 
9 AND 11  INCH SWING. 

Complete Screw-Cutting 

Engine Lathes. 
With Automatic Cross �'eed, with either 

,Plain or Compound Rest, U. S. Rtulld
ard, 'Vb it worth or Metric 

Lead Screws. 
Heavy. rigid, accurat�, correct in design and 

highly Unlshed. combining throughout 
the best material with the highest 

cJass of workmanship. 
Suitable for Electrical and Bicycle Work, 

Tool-Makers and Gunsmiths. �rech
nica) Schools and flne, accurate 

machine shop service. 
iT" Send for catalogue B. 

THE SENECA FALLS MFG. CO. 
4 J 6  Water Street, SENECA FALLS, N. Y., U. S. A. 

Waltham 
Watches. 

Everyone awheel 

should carry a 

or afoot 

Waltham 

Watch-the most accurate 

keeping ti me 

to make. 

machine for 

it is possible 

" The Perfected American Watch, "  

an i l lustrated book of interesting infor= 

mation about watches, sent free on 

request. 

American Waltham Watch Company 

. . PERFECTION " 

Air 
Mattresses 
and Pillows a.re a boon 
to everybody ; es
pecia.lly to inva.lids 
a.nd the bedridden. 

Waltham , Mass. 

There are a 

great many 

Brown Type 

saddles on ��_. 
the market, 

but only jC7i)!-- _� 

one genuine W� Saddle This Trade-ltlark on all OUT Air Goods is 
a guar- I�I c t :::�;t;� "'i!\b"U"\" "qsy;; ���E. -Jlechullical Fabric Co. ,  .',,'pl 'o{Jlle St., Pl'on.,  R. I. 

. .  PER.FECTION " 

Air  Cushions 
Are simply 
delightful 

FOR THE 
PIAZZA, 
PARLOR, 
YACHT, 
CANOE, 
Etc. 

BOOKLET FREE ON APPLICATION . 

THE  B R OWN SAD D L E  C O M PANY,  
E LY R I A ,  O H I O .  

$2.00 inclosed with this ad. 
entitles you to this beautiful 

$3.50 
Rubber-

Neck 
Saddle. 

The Bun��! Sa��I!�_o,-,-!!f!icag,!!_I� 
BABBITT METALS. -SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SU PPLEMENT 1 I �3. Price 10 cents. For sale by Munn & Co. and all news_ dealers. Send for 1897 catalofi{ue. 

Elgin Watches, 
by their  s u perior construction,  insuring 
endurance and accurate t ime·te l l i n g  u n d e r  al l  
condit ions of  t e m pera t u re ,  posit ion and ra i lway 
service,  a re recogn i zed u n i versa l l y  as  

The World's Standard . 
They come in var ious � i zes,  for m e n ,  women and youth,  e ncased to su it 
e v e ry taste . An Elgin watch a l ways has  the wGrd " Elgin" e ngraved on 
the works.  F u l l y  guaranteed .  

II " Book about Watches" i s  sent free t o  a l l  w h o  write for it;, 
ELGIN NATIUNAL WATCH COMPA N Y  III. 
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AN AMPHIBIOUS TRICYCLE . 

The " Amphibie " is the n ame M. 'fheodorides has 
christened h is new nautico-terrestrial tricycle, which 
we i l l ustrate herewith, and w hich has recently been 
tried in F rance. 

The tricycle is constructed entirely of aluminum, 

with the exception of the chain and certain other parts 

L ord Charles Beresford and � u t olDoblle Cabs. 

Lord Charles Beresford i n  his recent trip to America 
pointed out how much Great B ritain is  behind the 
ti llJes in t he use of elect rici ty. He was amazed to see 
how much work was done by electricity on board 
A merican wars h i ps where the E n glish use steam. H� 
is a warm ad " ocate of automo bile cabs. He attri b u ted 

There are a number of other interesting houses illus
trated. The literary contents are fully up to the usual 
standard, the editorials being " An Architecturl\l 
Symposiu m , "  " Equestrian Statues, " . .  W h at to Do 
With O u r  Backyards, " and . •  Architectural Education 
in the Un ited States. " There is  also an excellent ex
ample of an old colonial doorway, reproduced from a 

which req u i re the use of steel. The 
w h eels have enormous inflated rub
oer ti res. w h i c h  give them a diame
ter of 3 'S3 feet, and w h ich make 
each w h eel  a water-tigh t float, 
b u oy i n g  up t h e  machine on the 
watel·. 

T h e  tricycle can be u sed indis
cri lll i nately on land or water, and 
although i t  does not run very ra
p i d ly, it  may be of considerable use 
in special cases. 

It weighs but 66 pounds and 
si n k�,  when f u l l y  l oaded, to a depth 
of only 1 2;!4 inches. Our engraviug 
s h o w s  very wel l t h e  appearance of 
tllis cu rio u s  machine w h i le navigllt
in g on t h e  water. 

C h e a p  Cab Service i n  New Y o r k .  

measured drawing, and also an in
teriOl' view of the Cathedral of 
MUnster and the plan of the Palace 
at Dusseldorf. 

_ .•. -
The C u rre n t  Su pplement. 

The cu rren t SUPPLEMENT, No. 
1219, has man y articles of great in
tel·est. The U n i ver!!ity of Pennsyl·  
van i a  Lecture Course is  represented 
by the secon d part of Dr. Herman 
V. A m es' " Pecul iar Laws and Cus
toms in the American Colonies, " 
which is concluded . . .  Wireless 
Telegraph y "  is represented by an 
article w h i ch describes the Ducretet 
system. The usual notes and con 
sular matter is publ ishl/d. " The 
Al kali Soi l s  of the Yellowstone Val
ley " describes some very interesting 
i nvesti gations w h i ch have been cal'
ried on by the U n i ted States De
partment of Agriculture, in the i n 
terests of the i nhabitants of t h i s  
valley. " Electric T raction and its 
Applieation to Suburban and Me
tropolitan Railways, " by P h i lip 
Dawson, is ail important and ex
haustive paper on the subj ect. 

'f i l e  General Carri age COlll vany, 
of New Y ork, i s  to be i n corporated 
for t i l e  purpose of constructi n g  and 
mai n t a i n i n g  hacks or other vehicles 
fol' hire on the public roads, streets, 
or h i gh ways of cities of the first 
class, w h ich, of course, means N e w  
Y o r k  an d Buffalo. T h e  corporation 
has the right to establish the time 
service and the distance service, AN AMPHIBIOUS T RICYCLE . " The Intelligence of T l' 0 p i c  a I 

Ants" is a most attractive paper by and to sQbdivide the latter into a 
m ileage and circuit service. It can charge rates of fare 
not exceeding 75 cent s  an hour for each person in the 
time service, and not to exceed 25 cents per mile for 
each person for the Ill i leage service, and not to exceed 
25 cents a persoll on the circuit service. It i s  proposed 
to establish cheap cab service such as now exists in 
London and Paris. There is a great field for cheap 
cabs in New York c ity, and the electric vehicles which 
h aVf� been i n  operation t here for a long time have won 
a deserved popularity. 

the congestion of London street.s to the use o f  horses. 
He said, " 'W hile I was in New Y ork I was s u pplied 
with a motor car w h ich had the appearance of a cab 
an d the manners 'of a kan garoo, but it  always got me 
safely to my destination. "  

Dr. Eu�ene M urray-Aaron. 

Con tent •. 

. . . " . (lI Iustrated articles are marked with an asterisk.) 

'rite Building Edition for May. 
Antom oblle. earl y forms' . . . . . . . .  296 El ectrical Exhibition notes . . . . . .  301 
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BICycle. charm of . . . . . . . . . . . . . . . , "  m Gun. explosion of-, . . . . . . . . . . . . . . 305 

e . e ,  .. 
AT th e  sale of the Morrison cameos i n  London,  a 

Greek gold ring from Tars us w ith 'an intaglio of Bac
cll Us was sold for $ 1 , 1 50. A n other ring with the figure 
of Bacchus brought $925. The signet of Asander, King 
of the Bosphorus, (rom Kertch,  broughd; $2, 300. 

The B u i l d i n g  Edition for May is a beautif u l  n u m ber 
an d its conten t s  are more than usually di versi fied. A 
residence at Ne wark, N. J. , forms the subj ect of t h e  
colored cover. It is  a handsome brick colo n i a l  house 
built by Messrs. McKi m ,  Mead & W h i tt'.  T here are 
also a n u m ber of fine interior views of this house. 
The stable for the same residence represents a u n i q ue 
treatment of a problem which is often neglected . 

Bicycle  gear· . . . . . . . . . . . . . . . . . . . . . . . 309 Indiana motor carriages-, . . . . . . . .  aos 
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RECENTLY PATENTED INVENTIONS. 

�grlcultu ral Implements. 

s!might nor the arc of a circle. The slot is divided into tbe bell descends. in  order to permit more water to reach 
three paru., the central olle of which is .traight and the tbe carbid, and thus generatc a new supply of gas. 

ends is formed with a jaw. A sprlng engages tbe sec
tions to hold the jaws in clamping position. 'rhe jaws 
hold the suspender. tips and are clipable of being sepa
rated by a pressure upon the body of tbe buckle, and of 
being automatically restored to lockibg position by �he 
s)ring. 

H ARROW. - WILLlAM M. BA KER, Fortville, Ind. 
This barrow employs a series of revol ving teeth in con
nection with rollers, the teetb being so moun ted that, 
should one of tbem bc broken, another may be readily 
substituted therefor. The d�p" to which the teeth may 
enter the ground may be regulated by plain rollers wbich 
are carried by han�er-arm". Tbe adjustment of the 
hanll;er·arms rcgulates the depth to which tbe teeth enter 
the soil .  

Bieycle-�pplia uce". 

BI CYCLE · S UPPORT.-BuRR HURBELL, Kelly's COf'
nel'E, !II . Y. The snpport has a col umn on w hich a hody 
portion 18 mounted, provided with laterally-projecting 
lugs. A jaw i. pivoted on tbe "arty-portion between the 
lugs, and, when drawn toward the body.portion, clamps 
the frame of the bicycle. A fort, is Ilttached to the body 
portion and enga�es the front wheel of tbe bicycle ; and 
an arm held by tbe body portion engages tbe saddle-post 
tube. 

end portions curved. By means of this slot the eccentric 
may he adjusted to give tbe valve the desired lead for 
liny amount of travel. 

Mecll a nical Devices. 

FOLDING AND CREA SING M A CHINE.-JOHN F. 
and JAME. A. CAMERON, Brooklyn, New York city. 
This invention provides a machine for folding, creasing, 
and cutting cloth into hamlkcrchiefs hefore or after 
stitching. The machine is designeil to take a bolt of 
cloth and to tnrn hoth edges over .imultaneously, so as 
to form tbe folds " eCes8ary for "tretcbing the edges, and 
to Cllt one edge 80 that tt may be torn Into designated 
lengths. The macbilll' comprises folding-guides adapted 
to engage and fold the "ide ed!.res of tbe bandkerchi(}f 
stock. A sn pporting-pl ate, which is cut away between 
the guides, permits the center o f  the stock to drop be

tween thClr.. Rollers ""gage and compre'8 the folded 
edges of the stock. 

CRANK-ALEXANDER GRAFTON, Bedford, England. 
This crane is provided.with a so·called "derrick-motio n , "  

SADDLE.-FuEDERlC K C. AVERY, 6104 Butler Street, for varying tbe radius of the crane by varying tbe verti
ChlcagQ, Il l .  The object of tbis Invention is to pro- cal angle o f  tbe jib. The improvement devised by the 
vide a e..addle in which the seat · will 8netaill all the inventor consists in a means for indicat: ng the radius 
weight and the horn no part of tbe weigbt. Tbe born is and the load which may be safely carried at that radius. 
supported by an independent spring, and is made .eparate The means consist in tbe combination of the j i b.adj nst. 
from the seat portion. Tlte pommel·spring is attached ing gear with a dial and index, one of which is carried 
to the mieldle plate adjustably ; and the same bolt wbicb by a rotatable axis in gear with the chain- barrel or pnl
secures the rear end of the pommel-spring also secftr.es ley, 80 8S to be revolved tbereby, the gearing being 80 pro
the front end of the .eat-support connection.  Tbe sael- portiuned tbat the rotary part will make less than one 
d1e-eover not only covers t be seat and extends forward to revolu tion for the maximum n umber of revolutions of 
form the horn, bllt also l ies over the sieles of the saddle. tbe harrel or pulley required for arljnsting tbe jIb between 
If it he so desired, removable pads can be used between the extreme limits employed in practice. 
the seat portion and seat cover. 

DISPLAY-RACK. - JOHN B. CROWDER, Talucah, 
Ala. This improved display-rack is especially inteRded 
for holding nail .. , brooms and tinware, &lId is provided 
witb an upright or post baving upper and lower rings. 
Nail- boxes furnished with broom· holders, are seated at 
their lower ends on the lower ring and have hooks en
gaging tbe upper ring. On tbe post, above tbe upper 
ring, a tin .llOlding frame is mounted. 

A PPARATUS FOR SEPARATING AND RECOV-
ERL"I<t VA LUABLE VAPORS.-JAMEs R. WHITING, 
Stamford, Conn . ,  and WILLIAM A. LAWRENCE, Water
ville, N. Y .  In the separation of air from the hydro
carbons known as the " lighter products of petroleum," 
while they are in a vaporous state, valuable products 
arc lost by mixture with air. Tbe Inventor of tbe 
present process prevents tbis loss by employing a 
series of cooling-tanks a nd vapor-coll ectors by means 

of wbich the loss of thc volati le products is prevented. 
These pwducta, it is said, are recovered n@t only witb
ont detriment to the previous operation of evapomt\on 
and condensation, bnt assistance is rendered to the 
previous oper�tions by removing from them all back 
preSBI-lre of this vapor. 

WIND-WHEEL. - OREN RUBART8. Newport, Ore. 
Thls wind-wheel is providerl witb a turn-table from 

whicb arms extend in opposite directions. A valle is 
mounted on one of tbe arms, and a sbaft is mounted in 
be .... ings on tbe other of tbe arms. To tbe outer end of 
the sbaft a 1mb is fixed, on whicb blades move axially. 
On the shalt a governor-disk connected with the blades 
is mounted to slide. A gOTernor-r"d has connection with 

. tbe disk and is monnted to slide on the arm supporting 
tbe shaft. On the turn-table a pulley is supported, over 
wbich a chain extends, oennecting with tbe rod forward 
of the pulley. Another cbain extends over the pulley 
and connects with the rod rearward of the pulley. A 
balanGing I.eigbt is adapted for connection with either 
of the chains. By increasing or decreasing tbe weigbt, 
tbe speod or power tranemittwd can be increased or de
creased. 

CLARINET. - GUSTAV L. i'ENZEL and EDWARD 
MULLER, Manhattan. New York city. The G-sharp key 
in Ulis clarinet consists of a pivoted fin8"r-piece formed 

CLOTHES-PIN. - lIIELVIN E. 1' HOMSON, Cler�ont, with a rearward extension and a key proper having a 
Pell n.  By mean.

" of the clotbes · pIn deVls�c1 by Ihls Ill- connection with the fiflger-piece wh ereby it will open 
;entor. It IS �)os"lble to .ectlre the clothes Wlt .lOtlt fasten- wben the finger-piece is depressed, but will move in
�ng them iiIrectly tlpon the hlle. A wIre structure dependently of the finger-piece when the latter is de
IS employed ?avmg at Its top a hook, and at I ts bottom I pressed. A trilling.lever actnated from the key F.sbarp 
clampmg deVIces by w hIch to engage and removably hold is arranged to engage with the key G-sbarp proper in 
tbc clothe.. order to trill tbat key wben the finger-piece is deT,ressed. 

W ATE R-FILTER.,-SAMUEL M. SUMAN , Riverside, Key. B-natural and C-sharp provided witb fini!:6r-pieces, 
Cal. The water fil tcr comprises a series of fil\er- lie over the rearward extension of ihe finger-piece of tbe 
beds, eacb having an inlet at the bottom and an overflow key G-sharp, whereby ttle key G- shar" may be trilled 
at the top. Between adjacent filter-beds. ch arcoal-recep. wben either of Ule B-natural Of' C· sharp finger-pieces is 

Electrleal � pparat u s. 
HaihvaY-Co ntrlvances. tacJes are arranged to receive the water from one filter- depre�sed. 

BOLSTER FOR LOGGING·CAR FRAMES.-Sun- bed and to deliver it to tbe inlet of th� next following BREA ST.SHIELD.-EBENZER MURRAY, Deadwood, 
TELEPHONE-TR ANS�nTTER. -EDWARD H . JOHN- RY PAnKER, Pinetown, N. C. The bolster is provided filter· bed, each charcoal·receptacle being provided wi tb S . D. The breast-sbield c.omprises two cup-sha;:>ed 

SON. OlOOb., Neb. 1111e transmitter devised by Cbis witb a standard movable on tbe bolster, extending above a top portion over which the water fiows. Tbe filter is breast-covers having diametrically opposite, borizontal 
inventor is desig'lted to multiply the sound-impulses the surface thereof when in use, and below the top de.,;gced to be used in dwellings, botels, soldiers' bar- tabe in l ine witb their cente1'8. A cap is hinged to 
against tbe diapbragm so that they may be increased in surface and out of way when loading or unloading. A 

I 
racks, and miner.' eamps. each cover at the side of the aperture. A body-strap 

the receiver. Tbe (raDRmitter comprises a diapbragm d . h Id b dard d h Id t t th 
against which a ring of resilient material, a series of con-

retaining eVlce 0 s t e stan on the bolster, guides FIHEPROOF STRUCTURE . . . GEORGE SPRWRER- I connects the outer tabs ; an s 011 eros raps connec e 
it  In its up·and-down movement, and limits the sli.- HOFF, Manhattan . New York city. The pre.ent inven- I body. bund witb tbe breast-covers. tacts on the rin!!, and another series of contaCts witb ing m ovement. The standards alwavs remain on the tion provides a fireproof stnctnre sllch as a fio(>r or FURNACE-A TTACHMENT.-GEORGE M. L,NDSAY wbich tbe tlrst-named contac,IB englljl;e. The vibrat1 .. ns of bolslt-rs. and can be readily l i fted 

'
into an extended i ceiling. which strnetllre is Iigbt. yet strong. Tbe and GEORG F. SAUNDERS, Andover, Mass. The object of 

tbe diaphragm will set tbe itIlveral ri n� in equal vibration ; position and locked to retain Ihe logs, or released to per- I structure consists of beams to wbich stirrups are IIt- t.his Invention is to provide a simple attachment by tbe 
and tbe impulses will be greatly mu ltiplied throu\:b the mit th.. lowering of the standards for loading or un- tacbed. Supporting.strips are sustained by opposite use of which all cold air will be drawn from the hot air 
CQntact!>. loading the logs . stirrups ; and tie-rods are extended throngh openings in fiue by the furnace-draft. the same draft Berving to forte 

E nglneeri ng-IlDprovelDents. Miscellaneo u s  I n v e n t i o n  ... 

VALVE-OPERATING GE AU.-AuSTIN H .  KRAUSS, ACETYLENE GAS GENERATOR.- JOHN ('ARL-
Wymore, Neb. Upon the engine·shaft a huh i. secured SON, Mandan , N .  D. In this machine an ordinary bell
ilaving flanges, one at which Is provided witb a slot, ex- gasometer Itoating in a water-tank is used in connection 
tending diametrically. To tbe other two danges a plate with a generator. A valve-controlle,j pipe connect!> the 
is fast.ellf.d, wblcb is provided witit a slot contrt'JlIing tbe water-tank with the generator, the valvp. being held nor
JlOI!ltlon of tbe eccontric. The principal feature of tbe I mally closed by a lever. An arm is pivoted upon the bell 
Imention lies In 1tle f�ml of this slot, whlch is neither I and is adapted to engage the lever to open Ule valve when 

the strips. To the tie-rods a netting is secured whicb the hot air througb the fine, thus distributing Ihe hot air 
forms a support for a fireproof cement or concrete, fill- uniformly. Connected witb the hot air line leading tli>' 
ing tbe space between the netting and the top of the wardly from tbe furnace, is a tube communicating with 
beams. Tbe structure, besides being strong and ligbt. the interior of tbe flue on the lower side of a horizontal· 
bas tbe merit of being readily pllt in place. Iy-disposed portion of the flue, and al"" witb the furnace 

SUSPENDER-BUCKLE. -MAX RUBIN, Manhattan, near the bottom. 
New York city. The huckle comprises two U-sbaped VEHICLE-WHEEL. - W,LLIAM W. KITCHEN, Ro
sections pivoted together to form a loop, tbe other ends cbf)i!ter, N. Y. The wheel devised by tbis inventor com. 
of the .sections overlapping each other. Each of these (Continued. on page S1A.) 
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Going Abroad ? 
The pleasure and benefit of any j ourney 
by land or sea, of games, races, hunts, 
regattas , is enhanced by the use of � 
good glass . Of all Field, Marine, 01 
Opera Glasses ever made, the 

Bausch & Lomb=Zeis.s 
STE REO Glasses 

are by far the best. Greater Field 
Power, Range and Stereoscopic effect 
Lighter, Smaller, more Convenient. 

Booklet FREE. 
PhotogyajJhic Catalogue on r�qNUj 

MANUFACTURERS : 

Do You Want a Barga i n  ___ _ 
in a Lathe ' Superbly tJni�hed, Hollow Spindle, 1 : 1 inch �wing. Complete with 6 
inch 4-jaw Chuck wws re,:ersible, 6 S�eeIL !'the '1'ools, O u r Cash Offer $75  00 
����

e����'f��
l
h lU��::t��

l 
�rJt

s
834.�h��f��

e
'h$g��ou can save up to 50 pel ''':C . lt . o� 

all tbe tools you use. 

Repair Bicycles for a Living. 
EA8Y WAY TO MAKE A GOOD LIVING. 

3 1 3  

������8R:b�irPi��'rt��
sebb���e�tOJ��flfs�iP§�n�p�e

ce;�;���eU.Cs�liPer, ��;:�;:�i'��;,;i 
stllmps, for ill ustrated treatise . . . Ho w TO REPA I R  BICYCLES," by , 
competent authorities, and a fully illustrated catalogue embracing 
thousands of bargains in Tools, FIttings, and Repair Parts. 

The utmost preCl�wn i l l  gri nding c u ps an d cones for 
Automob i l es and Bi ( ' yf'le� is obtai ned l?y using the 

T H E F RASS E CO M PA N Y, 38 C o rtlandt Street, 

OUTING� ......... �. 
For part iculal's and catalogue add ress 

SATISFACTORY Faneu i l  W atch Tool  Co . ,  B righton ,  Boston ,  M ass. 

Treats of al l  the many Amateur Sports and pastimes. ) 
and at this time of the year of Golf and Fishing' in par
ticular. The following articles are in the May number ; 

Makers of the Ce lebrated " R ivett " Precis ion Lathes. 

CARD 
Golfing ' Round the Hub, by Georg-e H. Sargent. PARTIES 

No Money in Advance ! : portabl� .Pbotogra"b-macbin�-11550 H I G H G RADE BI CYi:LES ' I 
i ll which something of each of the twenty-nine 
links within a radius of twelve miles of Boston's 
City Hall is tolft. 

"):�-�� Shipped any�her. C. O. D • .  with • " 
priVIlege to examine. 

The (;hallenge of the Shamrock, by Capt. A. J. 
Kenealy. 

About Fly Casting, by Geo. E. Goodwin. 
Angl ing for Eastern Trout, by Mary rr. rrownsend. 
Golf-Interscholastic-The lUetropolitan Han- 1 

dicap and Contests Rnd Pacific Coast Golf. , 
Now on all first-class newsstands. 

21> Cents per COpy. Three Dollars a Year. 

Golfi�:n:o�'ID�s� w���':,�bfi�:edCf�.r-u��
r
oB¥lN& 

which will also contain : 
Through the Green witlt the Iron Clubs by �'indlay Douglas (amateur champion of the W. S.) 

An article of value to every man and woman who 
knows a niblick from a mashie. 

Also, 
Wbere tbe OuanRniche are Waitiua-. by Ed. W. Sandys. which tells of Hne fishing alld hunting to be 

had in the wilderne8R north of Quebec. 
The June issue will be published May 25th. 

J lJLY OlJTING will contain : 
'Round and About Chicago witlt the Golfers, 

by Alexis J. Coleman, besides severa}-flsbinJZ" arti
cles and golf records now in the hands of the illus
trators. 

The Golf of Gotham, by Charles Turner. is now 
being prepared for the August issue. 

The whole form a series of Golf articles which are of 
decided value to golfers, and which are desirable for 
reference long after you have first read them. 

In order to make sure of these four numbers, send $1 .00 
to your newsdealer or direct to the publishers. Better 
still. send $3.00 for a year's subscription. 

Every number contains the best Golf articles and 
Fisbing stories, besides arti cles 011 aU the other sports. 

Bvery issue is beautiful1y illustrated by the best artists in this particular line. 

The Outing Publishing Co. , 
23Q-24 1 Fifth Ave. , New York. 

Twelve lUoutbs, $3.00 
FOllr Months, $1 .00 

$2.50 Thl. New Acetylene Gaa Lamp 18 the Best and Latest 01 i ts Clu8. Shows & White Light equal 
to Electrici t y ,  of Great Volume, 300 
fee t ;  ConsullIes Carbide ; Sold Every
where and by us fit 20c. pcr lb. No Oil, No Smoke ! The only Lamp now 
Selling. W i l l  Nevel' mow or Jar Out and 
Lights the Whole Road for Rod. Ahead; 
Fits any Part or Wbeel; Detaches In!ltantly ; LIGHTEST, 17 Oz. ; SMALL. EST, 7 In. High ; PRETTI. 

EST-bee cut. All Nickel, No 
Solder ; Our Price Saves You 
Nearly One·Half. Sen t  Pre
paid by Express on Receipt of 

are those where 
a good q ual ity 
of card , having 
fine finish, good 
slip, handsome 
designs, and ex
cellent weari ng 

quality. is use4. 
bined in the 

These qualities are all com-

GOLF 
PLAYING CARD 

The Best 25 Cent Card Made. 

Ask your dealer for them Or send 2') cents 
to us for samllie pack. 

THB AMERICAN PLAYING CARD CO. ,  
Kalamazoo, Mich . 

���-��--�-�--

Haunts in tb� 
WildWOOdS • • •  

and flay Plac�s 
. .for Summ�r .. 
Outings .. ....... . 

Either or both call be found 
along the line. of the . . . . .  , . . .  

CHICAGO, MILWAUKEE 
AND ST. PAUL RAILWAY 

In \'\iisconsln, nlnnesota, Northern 
Michigan , Iowa and the Dakotas. }fMONG the man y  delightful Snmmer Resorts 

nre Delavan , \Vuukes hn, Oconomowoc Elk-
. hart Lake, Marquette, Mudis"n,  Ki lbourn, 

Mmocqna, Star Lake, Lakes Okoboji ,  t:lpirit Lake 
Clear Lake, BiR Stone, Frontenac, W h ite Bear and 
Lake M innel onka. 

$2.50 or C.0.D. 1 f aOe. is  Sent with Order. 
Large Catalogue FREE. R. H. INGERSOLL 
& BRO •• Dept. 147 67 Cortlandt St .. N. Y. C. In the N orth Woori s  of W i sconsin, in t he 

Forests of Northern Michigan and M i nnesota nnd 
in the far stretches of the Du kotas, true sportsmen P R EV E N TS R U ST can fish and hnnt to thei ,· hearts' "ont ent. 

I For vamphlet of " S u m m e r  l o urs ," "Fish i ng and 
Cleans, Lubrl·ca· tes I H u nt ing , ' apply to nearest ticket agent or address 

with two cent stamp_ GEO. H. HEAPPORD, Gen' l  
Used and recommended by Fire Arms Pass. Agt., 555 Old Colony Building, Chicago, Ills. 

Manufacturers. 

OZL 
Is indispensable to the 

The "Clean Cut"  Cake Tin 
prevents c>akes from 
8ticking and produces 
8 perfect cake. It is 
made of best quality 

Latest styles for Men 
W omen. Boys and Girls, 
well made and durable. S60 "Oakwood" SZ4.50 S50 "Arlington" SZZ.OO 
No better wheels made. 

Others at Slo, SI3.50, tt5.60, ,17.60 " ,19.50; all  splendid 
value. Buy ,dire('t from manufacturers, thuB saving 
dealers' large prof) ts. \Vrite today for special offer. Il lustrated Catalogue Free. CAS H B U Y E RS' U N I O N ,  1 6 2  W. V an  Buren 81:0. B- 1 3 1 ,  Chicago, IUs. 

BA XT E R  CA M P I N G  OUTFITS 
are used b y  the United States Geological Survey. 

!I1r Send stamp to l<'rankfort, Ky., for descriptive matter. 
To W. E.  BAXl'ER. l �  WELLINGTON SQU4RK ,  CHKLSEA ,  FRANKFORT, Ky. , U. S A .  LONDON, ENGLAND. 

Through Mellsrs. lhrrods gtore 1 received the " C'lmping Outfit " 
with WhICh i :ur, m(W� thau pleased. and comider i�-a! ter : \  wandering 'I 
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have tried a g Te�{��:lail:h�rl�:8comfort. CLAUD HAMILTON. 

The " Reliable" Screw Cutting Lath e 
With Automatic 

Cross Feed 
Made in two sizes. 
10 x 25 and 10 x 36 inch 

between centers. 
For power or foot power 
We make a specialty of 

aU supplies for bicycle 
manufacturers. 

Machinery, �'oo]s. Fit
tinjils, etc . 

Agents Sbelby Steel Tube Co. �!I!I�I�i��� Send for '99 Catalogue. 
I?E I ER A. FRASSE & CO_  

9 2  Fu l t o n  Street, New York, U. S . A .  

Little Hustler 
}I�ive inch. Keep Cool at desk, home and sick room. Higll Hpeed. wonderfUl results. Guar ... 
anteed to l un eight hours ')ll oue charge. Pul� 
lel;!��y���n�,i�hs

b
a���t;�:t$2�chinery. 

;:r to'end stump for ci rcular of 
larger outfits. :Motors from $I up. 
Agents wanted. Samples list. Dis ... 
cuunt (Inly by the dozeu. 

K n ap p  E l ectric & Novelty  C o .  1 3 1  White S l r e M ,  N e w  Y o rk.  

D R A P E R ' S 
Reco rd ing Therm ometer 
�ives a correct and continuous record 
In ink on a weekly chart. 

It is of especial value in Observu-
�����}is.DG;�����'u8���8����I�il ����2 
facturing industries where tempera
ture is an important. factor. 

THE DRAPER JU F G .  CO., 
l1�t'otller Inst'1'"uments, 

1 1> 2  Front �treet, New York. 

The Most R e l iab l e  G e neral  T e l e ph o n e  Apparat u s  
M a n u far.t u r e r s  i n  t h e  Wor l d .  . 

SWITCH BOARDS t e BEST on the 
narket ftUNNER CYC LIST 

tin with a flat, t h i n  a , . !tnife, securely riveted TELEPHONES UNEQUALED for 
TYP EWR ITER ETC 

III ('enter ami at  rim. Accurate Service. 
, • Sample sent prepaid on receipt ��

m
f�c. 

a
'l�e.?t�

r
���';j C o m p l ete  Perfect C E N TRAL E N E R G Y  S Y ST E M .  

Ask your dealer for it. Sample Bottle I 8 cents �Bt841e for Cree sample. We are th e largest Send for Catalogue. Write for Informattoll. 

G W Free on receipt of 2c. stamp. j Ft:n
�.f'Ti�'Wb�r!:Y:rh:-���j�

u
1'.\di!�:¥l�pP�I:�- . VICTOR TELEPHON E MFG. CO. , 

, , OOLE & 00" 139 Broa.dwa.y, N, y, HOUllhold Novelty Workl, 2 5  Randolph St . ,  Ch icago, I I I . I 1 66 SOUTH CLI NTON ST., C H I CAGO. 
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NATIONAL PHOTOGRAPH MACHINE CO. , 
85 & 87 B E A V E R  ST. , N EW Y O R K . _ is a dry Powder (flulIy) 

• COlnpounu, put up in 

. _ .'(� metal tubes, 22 inches 
• long and 2� inches in di

ameter, has no mechan

ism, weighs but 3 pounds, does n o  dam

age, can't !,et out of order, is simple to 
handle , very elIective, always ready, 
can be used by any one, and has been 
made the standard fire extingu isher by 
Fire Departments, G overnment, �tate 
and City Institutions.  Telephone, Tele
graph, Electric Light and Street Railwa y 
Co.'s, � i lk, Woolen and Cotton Mills, 

Paint, Varnish , Rubber 'an d  Oil Plants, 
manufacturers of every description_ Is 

The Home F i re Exti nguisher, 
and will b e  used everywhere by every

body_ 

A Bonanza for Live Agents_ 
Write for Descriptive Circulars. orM;�o���nh sFli�;wners. 

Appliance Co. 
( INCORPORATED), 

27 William Street, 
New York. 

WARNING. 
A void Imitations 

and Infrin&ements. 
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J c itu t if i c  �nltricau. 
rlAGAZ I N E  CYCLONE I ����������������" 

CAMERAS 
No. 4-3tx4i·-$8 No. 0-4x5-$ 1 0  

LOA DING PLATE C A R R I E R  

TAKING THE PICTURE 

CHANGING EXPOSED PLATES 

Detachable 
Bulb Release 

Lens of 
Exceptional 

Depth and 
. Rapid ity 

Automatic  
Plate 

Register 

Aluminum 
Plate 

Holders 

Three 
Diaphragms 

Simplest 
and Best 

Camera 
on the 

Market 

" i 2 
Pictu res 

I II 
1 2  

Seco n d s  . .  

All  Li,'e 
Dealers 

Sell  
Them 

REMOVING EXP OS E D  P L ATES 

WORLD'S 
Three Models : 

RECORD 
$30, $40, $50 

Awarded t h e  S I LV E R  M E DA L  b y  t h e  Omaha Exposit i o n . 

Chosen by F O U R  o u t  of SEVEN W I N N E RS at the 
1 8 9 9  C h icago Cyc l e  Show. 

I' IUlNOUNCED BY T HE LARO EST M A N U FACTURER 
O F  BICYCLES IN THE WORLD, 

" tbt flntst Wbttl at tbt ntW York £ydt Sbow" 

. i 
,� . ' .... .. 0 0  • •  ,, ,.""_ ., .... _ , .. " .. _ ••• _ 1 

grown to two hundred wheels per da.y ; or a complete bicycle every 
three minutes every day. ! A L T, O F  Ti lE  P A RTS M A D E  IN O UIt O WN �'A CTORY.-Without 

. . . traveHn salesmen, and with 'ess t h a n  ten cent. a wheel, spent in ad-
vertlsmll'. this, a Ohicago made wheel, is beiog sOI� and ridden in nearly every civilized country on the globe. 

• :: tbt Wbttl ls I{IIJbt 1 : tbt Pritt Is I{lgbt I 
tbt POlity Is I{lgbt I 

tbt 6uaranttt 
Is I{lgbt 1 

E"trybody [Ikts 
It but 
Our 
£Omlltt· 
Itors
tbty 
ftar Tt. 

the same guarantee 

as the 

$50.00 Wheel. 

mO l 0 
PACTORY , 

! anson �y( t �o., 1 53- 1 55 ��
I
�:���n Street, 

L: LARG E CITIES WHERE THE " MANSON· " IS SOLD : 
N EW Y O R K ,  PITTSBURG , C L E V E LA N D ,  BALT ! M O R E ,  P H I LA D E L P H I A ,  
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WESTERN CAMERA MFG. Co. " C A L C I U M C A R B I D E. "  1 1 4 ,230 N OW I N  U S E .  
. B i g  Service. L i tt le  Cost . 

131- 137 Wabash Avenue 

CHICAOO 

Double �(>reenpd nurl �el eetf\d . in 1 .  2. ;') . :JO nno 100 I hs. 
air-tiJ(h t ('atH .. , �. M n l H l  t l l l e· fC t lI l't e e l i t h  hwh toIize. �o 
\ )ust .  

A BS O L U T E L Y  PITRE C R Y STAl,S. 

I.ltl t�:�;n�:�� :�:: :::�rt ::'l� :.d�� 
ba� or aDI otht'r room to equal .,h'antage. in connection with water lervice. or independ_ eaUr. ; !  what : .  maki� the · · ,)f oetl,." famoul. 

l'omplf'te. with heatn, ,:!G.{)O up. delivered 

Write for 1899 Catalogue 79 Nassau St ••  New York fl l��: I ( ' '': . - O rd er� fo l' One Ponnd C a ns prom ptly eut or Rocky }\olount.jol. Monthly paymentl. Uwanted. E1Iend for Catalolue 
of Tuba and Heaten. 

gives a -strong. unfl inching · whitt. light 
through ten black houn. Heavy blows 
overhead or under tire will not extin· 
guish it.' Price by mail to any address. 
$2.50. • Our circular of this lamp will 
certainly intuat you. Shall we mail it 1 

R. E. DIETZ COMPANY 
77 .Laight Strut, 

EllaWili'iJ' r8lO. NEW YORK 

I N CORPOR ATED, 

193 & 195 
H alsey Street, 

Newark, Patented in 

United States, 
Canada, 
Bngland , 

The Acetylene Gas I l l u m i nating Co. , 

1 07 WALKER STREBT, NEW YORK . 

EVERY 
B I CYCLE  

RIDER 
who has ridden a wheel equipped with the celebrated 
THOR CRANK H ANGE R  and THOR H UBS will 
attest to their superb action and freedom from 
friction. Both are mechanical perfection, far in 
advance of other devices, and serve to make bicycle 
propulsion easy and pleasurable. 

MOSELY FOLD I N G  
BATH T U B  C O  . . 

358 U K "  Dearborn St . , CHICAGO. 

" ' " ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' """.""" ' ' ' ' ' '' 

Your Dtaltr and manufatturer will ttll you tbty art tbt btst. 
T H E  THOR CRANK H A NOE R  consists of a patented two-piece crank possess

ing the advantage!! of perfect simplicity, rigidity and security, removable at will 
without disturbing bearing parts or adjustment ; and the THOR hanger bracket 
with eccentric for adjusting the chain. dispensing with the old style rear chain 
adjustment,  the whole making the neatest, simplest and most perfect mechanism 
of a crank hanger ever produced to delight bicycle enthusiasts. 

Numberless ride rs have said : 
· · 1 have ridden many wheels, 

h u t  IIftel' using one with 'l' H O R  
tltting8 I decided i t  WIIS my tl r&t 
real ride." 

When you get your 18!)!) 
mount insist on THOR fit
tings-the most p e r f e c t 
made. See that the trade 
mark " THOR " is on th e 
cranks, hubs, and seat post 
and handle bar expanders. 

The ball-bearing portion of your wheel is the most 
essential. THOR Cranks, Crank � iangers , Hubs and 
Fittings add but little to the additional cost and are well 
worth the difference. 

W R ITE FOR CATA LOG U E .  Por Bicycles, 
Launches , Electric 
Wagons, 
Etc. 

�:�m;::
nce. 

AURORA AUTOMATIC MACHINERY CO., I AURORA , I L L .  
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I t  has revo l u t i o n ized 
cycl i n g .  

The secret is  i n  the 
" N  abel" " double elastic 

torsional spring. 
By action of this spring rider can 

PATENT a�c:s��:-!��c�:j�i;�� ����e{t ta��; 
up all jolts, jars and vibration on rough roads, preventn 
sudden horizontal t h rusts wh en front wheel strikes ob-�����:S8, I�h�'iI�S ,t�I�it���b��:�?elt P;:J:�:!nfag��d6� 
IJropellinJ.t the w�eel one-th ird. Learn of its merits, and 
y o u  will  have no otb er. 

G E N T S ' ,  s a . O O ; LADIES' ,  $ 3 . 5 0 ,  DELIVERED . 
What the Rider Thinks of It. 

MANSON CYCLE Co.,)53·155 W. Jackson St . •  
Lbica�o. April 29, 1899. M. H. NABER & CO. , 56 �'ifth A v e . ,  ChIcago. 

t,h�tn::'��lrth��
p
!��

n
J;. 

t�� ���:o��,
r
�3�r
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pleased with your " N a b er " suddle. 

Our " Manson Three Crown " bicycles are equipped 
with them, and we May to our customers in supplying' 
your saddle-where others are specified-for them to try 
It. and in case they do not Hnd it the easiest ridiniC saddle 
they ever had, to return it at our expense and we wi ll  
furnish any other saddle that they may deMlre ; and of 
all the saddles we have furnished as yet, we have 110t 
had a single saddle returned. and have many letters 
thankin� us for substituting your saddle in place of one 
specified. Your saddle bas merit. Rnd once introduced 
we believe it will become the most popular saddle on the 
market. Yo u r  Deal er Has I t.-If not. write 

M H NABED & CO :i6, Fifth Ave • •  
• •  � . , C H I C A G O .  

l i TH E E N DLESS C H A I N "  
of a bicycle often needs cleaning quickly 
and thoroughly. lj'or this purpoEle you 
should use 

T H E  A·B·C CHAIN CLEAN E R .  
I t  will clean a n y  bicycle chain and save it 
from wearing out quickly. I t  makes ally 
bicycle chain run easil y. It Raves time at 
home or when on the road. It ti l l s  ami OilK 
t h e  chain. It �a,ves a lot of trouble i n  clean
iniC anrl �trenJ(th in wheeling. By it� U8C 
t h e  chain will not �et out of order. I t  
keeps the rider in good h umor. 

PRICE.  $3.60 .  
A M E R I CAN 8 1 C Y C L E  C H A I N  C L E A N E R  C O . ,  

1 0 6· 1 0 8 B e e k m a n  S t . ,  New Y o r k .  

" NEWARK SPECIAL" � THB PADDED SA DDLB 

POR 1 899. 
NO SEW E D  EDGES. 

NEWARK CYCLE SPECI A LTY CO. ,  
26·28 Prospect Street, Newark, N .  J .  

F O R C E B  O U T  O F  T H E  TRUSt  
Boward n .  Co. ,  .... c+ 
Mt. H o l ly, N .  J .  .. . . . '� � 

BICYCLE A N D  AUTO M OB I LE H U B  MAKERS.  
A n y  kinrl of ball- bearing vehicle h u b s  to order. Write 
for particulaTs. 

B R EEZE �All"'::-'4..u...A 
HOUSEHOLD FAUCET. 
CAN BE USED ANYWHERE . I 

The Car l is le  & F i nch C o . ,  8 2 0  6th St, C i nc i n  

F" I R S T A N D L A S T  
Solar 
Cycle Lam 
Are an Unqualified Success 

���:�ment $3.50 
SIMPLBST and SAPBST. 

Burn BrIghtest and Longest 
BADCER aRASS M ' F ' C  co., 

�:J:O:E[A.�:O & O J."ll1 

Bal l  Bearing Ro l l e r  Skates 
FITTED W I T H  A L U M I N U M  fitLLERS. 

The fll.st E legant Rol ler Skate Ever Produced.  

Send for Catalogue containing teRtimonialR from th e  
'Vorl d ' s  Greatest Akaterf'l.. 

We also make the REX S K A TE for rink and 
sidewalk use. 

RIGHARDSON BALL BEARING SKATE CO" 
1 384 N .  Clark Street , Chioago. 

© 1899 SCIENTIFIC AMERICAN, INC.



prises aD inner rim 8upportea by a hub, and band-springs I smehing. In the ceDtral chamber a settling-pot provided 
interposed between the two rims. The spril l gs are se· : with bullion and slag off-takes is located. An apertnred 
cured to one another and to ODe rim, and have their ends ' ore-snpporting arch is mounted above the settling-pot ; 
adjustably secured together aDd to the other rim .  The [

I lind into this arch the tlre·boxes open. Apertured tlues in 
iDventor clainw that a wheel thus constructed possesses opposing sides of the. central chamber lead through the 
all the buoyancy of a pneumatic-tired wheel, on,1 that it sides of the arch ; aDd apertured tlues in the other two 
has the advantage of being much stronger and of heing opposing sides of the cbamber lead througb the top of the 
more easi ty repaired. arch at the ends. The slag aDd bullion are automatically 

PROCESS OF TANNING. -GEORGE W. HOUSTON dis�buted ; and the vapors from �he ore wi l l  be cODdens-
. ' ed ID the off-take tlue, meaDS bemg proVided to receive Marietta, Fla . . IDstead of U"I�g red-oak bar� or any of 

I the metal thus cODdensed. the other tanmng agents, the mventor of thiS new pro-
cess employs an ooze made from a shrub commonly GASOLINE-LAMP. - JAME" A. YARTON, Omaha, 
imown a8 " horse-wickey " or " sta gger-bush." This Neb. This lamp is designed to be used in order to heat 
ooze, it is stated , \vill not only tall leather more quickly a mantle to incandescence. The lamp comprises a cham
than other materials in common nse, but is also much ber having a gas-supply pipe entering ODe side, and aD 
more plentiful aDd economic. and produces a fine grade upwardly-curved dellecting plate iD front of the opeDlng 
of leather at les8 expense. According to the strength of of the pipe. A gasoliDe-tube extends vertically through 
thc ooze and the character of the hides, the tanned the chamber and has perforations iD its sides withiD the 
leather can be given various shades. cbamber. A ring suppo!1;ed at the upper end of the tube 

WINDING "'RA'IE _ (. T L I I d I serves the purpose of distributiDg the gasoline evenly. .. -£ it . ORRY , ONES, ong 8 an - f '  d . 
City. N. Y. Th is inventioll provides i m provements iD A Bertes 0 wires are suspende from tbe rlOg and within 

silk-w inding frames in whi ch qnills are held by cones th� tu
l
?e, �nd c�n�uct th� heat dowD to insure the perfect 

and in which the spindles are removabJy connected with vo at! lzatlon 0 t e gaeo me. 

the driving mechanism .  The improvements In question INTRENCHING-TOOL. - LUTHER H. WlGHTlIAN, 
provide means whereby the quill and the fil liDg di.connect Boston, Mass. Various tools have beeD designed for dill. 
automatically the spindle from the rotating well to permit ging trenches. but they have beeD eitber too heavy to be 
a convenient removal of the quill and spiDdle from the conveniently carried or too small to handle sufficiently 
machine without danger of entangling the silk. 'I'he I large quantities of earth. The tool provided by this in
improvement. also perlDit the snbstitution of an empty vention , in order to overcome these objections, is pro. 
quill for the quill-spindle, and the automatic CODnectlon vided with a pointed and curved body having a tang at 
of the spindle with the driving mechanism. ODe eDd.  The edge of ODe of tbe sides of the body is 

PROCESS OF MANUFACTURING MINERAL sharpened. A hollow bandle is riveted to the tang and 
also has a portion riveted upon the body. This tool has 
a weight of about one and tlve-eighths pounds, and has a 
dirt-holding or lifting Burface of about thirty-four square 
inches. 

NEW BOOKS ETC. I �usiness ana '--;n>ersonal. 
HINTS O N  AMALGAMATION AND THE 

GENERAL, CA RE 01<' C�OLD MILLS. By 1 Tlte charge jor in.ertion "'Hlrr this hea,! is One Dollar a 
'V . .T . Adams. Chicago : Modern line jor each insertion : <Lbont eiaht words to a line. 

Mach inery Publishing Compan y. Advertisements must be received "t publication olfice 

1899. I l lustrated. Pp. 111 .  Price $2. as ear!y as Thursday morning to appear in the jo!l<>w

Practical men In all parts of the world are rapidly im· 
proving mining processes. and it is DeCe"Bary for those 
wbo are eDgaged in any mining or metallurgical pnrsuit 
to keep up with the times. It is for this reason that we 
welcome any book written by a practical mining engi
neer, like the present volume. It Is a reference book of 
actual gold milling practice as determined by an experi
eDce of twenty years and it is written iD language which 
can be understood hy all .  

SMALL ACCUMULATORS. How MAnE A N D  
U S E D .  Edi ted by Perci val Marshall .  
New York : Spon & Chamberlain.  London : E. & F. N .  S pon, l�i m i ted. 
1899. F u l l y  i llustrated. Pp. 80. 
Price 50 cents. 

Tbe author treats brietly of the theory of the accumu
lator, and then describes how to make a fOllr-volt pocket 
accumulator and a twelve-volt accumulator. and tlDally 
de.cribes various types of storage batteries and gives di
rections for charging and nsing them. It appears to be a 
very useful little book. 

SANI1'ARY E NGINEERING OF B UILDINGS. 
B y Wi l l iam Pau l  Gerhard. Vol. I .  
Wi th 103 illustrations and 6 plates. 
New York : William T. Comstock. 
1899. P p. 454. Price $5. 

The author is a well known sanitary engineer, and we 
do uot know of any one who is better qualitled to deal 
with the subject, which is of vital importance. Another 

in{1 week's issue. 

Marine iron Works. Chicago. Catalogue free. 
. ;  U. S." Metal Polish. Indianapolis. Samples free. 
Gasoline Brazing Forge. Turner Brass Works. Chicago. 
Yankee Notions. Waterbury Button Co .• Waterb'y. Ct.. 
Inventions developed and perfected. Designing and 

machine work. Garvin Machine Co. , 141 Varick St .• N. Y. 
Order White Metal & Brass Pattern Letters & Figures 

of H. W. Knight & Son . Seneca Falls. N. Y. Drawer 1115. 
The celebrated " ' Hornsby·Akroyd " Patent Safety Oil  

Engine is bnilt by the De La Vergne Refrigerating ;\\a
chine Company. Foct of East 138th Street. New York. 

1'be best book for electricians and beginners in elec
tricity is " Experimental Science," by Geo. M. HO�lki Il8. 
By mail. $4. Munn & Co .. publishers. 361 Broadway, N. V. 

rr Send for new and complete catalogue of Scientitlc 
and other Books for sale by Munn &; Co. , 361 Broadw"y. 
New York. l1"'ree on application. 

4�·inch Equatorial Telescopes, with tripod stand. 
finder. 3 eyepieces powers : 50 to 350. Powerful .  compact. 
handy. Price only $50. Tydeman & SOll, Opticians. 
Camden . N. J. 

HINTS TO CORRESPONDENTS. 

WOOL. -ALE XANDER D. ELBER8, Hoboken, N. J. It 
is tbe purpose of the present process to provide a means 
for makmg mineral wool which is more free from e.ulfur 
and therefore of a better qualit.y than can be produced 
by the methods at present in u se. The process consists 
in remelting hardened blast-furnace slag in a cupola
furnace iu admixture with the sulfates of alkaline earths 
and blowing it into mineral wool . 

ARTIFICI AL TOOTH CROWN AND BACKING.- I volume is in active preparation, but each vol ume is com
CEPHAS WHITNEV, Kingston, Jamaica. l'he present in· [ plete in itself. Nearly every phase of modem sanitary 
veDtion provides a backing and crown for artitlcial teeth so plum bing is treated. The book is printed in large type 
cODstructed that the facing or porcelaiD, if fractured, may and IS well i l lustrated. 

Names and A ddress must accompany all letters 
or no attention will be paid thereto. This is for OUI 
information and not for publication . 

R e fe r e nce .. to former articles or answers should 
give date of paper and pa�e or numher of question . 

I nq It h·l e "  not aDswered III reasonable time should be readily removed and aDother substituted . A crown or BLACKING-BRUSH.-JosEPH R. DE WITT, i:lan An· cap is also provided which serves materially to hold the tonio. Tex. Upon the back of a blacking-brush a wheel I "  ' r  d t h . 
is monnted connected by arms with a danber and porce al� I� prope.' POSI I

.
on an to preven t � porcelalD 

with a box of blacking, the wheet bein� operated by a I frolll cinpplllg at .ltI; euttlDg edge. .Tbe backl�g enables 

rod. In its normal position the box is held in place by a a tooth to be app
.
hed to crown .or brtdge work ID the cus

catch. When it is desired to repleuish the dau ber's snp- tomary manDer, If It be so deSired. 

ply of blacking, the rod is pushed forward, thus causing MICROMETER DEPTH-GAGE.-CLATJDE L. W A
the wheel to carry the box over the bristles of the dauber. TERS, Stamford, Conn . This micrometer gage is arranged 
When a sufficient amount of blacking has been gathered to permit direct reading of the depth of a hole withont 
by the dauber, the rod is pulled back, thus causing the further mental calculation and without covering up the 
box to be returned to its normal position. graduations. The gage has a base capable of bearing 

LINE-PEN. - LYMAN II. ZEIGLER, Mi llbank, S. D. 
The pen provided by this inventor is designed to facili
tate rapid adjustment, thus enabling lines of varying 
width to be conveDiently and effectively drawn. The 

firmly upon the object to be measured. On the base are 
tlxed a threaded micrometer-spindle and a barrel in
closiDg the spindle. An indicator·sleeve screws on the 
spindle and slides betweeD the barrel and the spindle. 

pen has two pivotally connected arms pressed apart by a HAT-FASTENER.-SHELDON A. STIENBARGER, Au
spring. Two tlngers are attached to the arms and coact gusw, III. ID the hat-fastener there are combined a fl'ame 
with each other to fOrID the pen, the spring serving to on which are collars lengthwise movable, combs pi votal ly 
keep the tlngers together. A th iD plate is held between attached to the collars, a spriDg serving to draw the col

the tlngers aDd has its free portion twisted to spread the , lars toward each other, and tapes attached to the combs, 
ink. 1 serving to move the collars outwardly and to throw the 

combs downwardly. WheD the hat is placed upon the 
ORE-LE ACHING APPARATUS. - ALBE IIT F. DUEY, head the combs enter the hair, and assume a horizontal 

i:lalida, Colo. The apparatus includes .. le .. ching. tank, positioD by the action of the spring, thus causing the bat 
in the bottom of which is a perforated pipe connected ' to be effectually secured. By drawing the tapes outwardly 
with a compressed air supply. The tank containing the the hat may be l ifted from the head, the combs sliding 
ieaching liquid is connected with the air-supply pipe, out without injuring the hair. 

ROPE-C"LAMP. - LEWIS W. SAMM"', Grecnpoint, 
Brooklyn, New York city. The rope· clamp comprises 
two parts-a body and a dog. Tbe body has two separat
ed arms provided at their ollter ends with pivot-lugs ex
tendiDg toward each other. The dog fits between the 
arms of the body and has recesses receiving the pivot-

whereby the air and l iquid are injected together. The 
stirring of the ore by the bubbles of air serves to increase 
the efficiency of the solvent liquid, so that the mineral is 
more quickly dissolved than would . otherwise be possi
ble. The apparatus can be used in chlorination and in 
the cyanid or other chemical processes of treating ores, 
performing its work, it is claimed, from one to thirty
six hours more quickly than has hitherto been the case. lUgs. One arm of the dog and the corresponding eDd of 

' the body are adapted to clamp a rope between them ; 
ORG AN-ACTION. - JOSEPH SLAWIK, Bloomfield, while the other end of the dog acts as a lever to hold the 

N. J. The iDvention provides an orgaD-action whereby parts together, tbe lugs being held in engagement with 
the playing either of the upper or lower key-board the dog. 
causes a sounding of its sounding devices, and by the 
use of the desired couplings the playing of one of the 
keyboards causes a sonnding of both sets of soundiDg 
devices simultaneously to produce a grand-organ effect. 
A pneumatic coupler-action is provided comprising an 
exhaust-valve over an outlet in the paseage between the 
upper keyboard - valve and its actioD. On the valve·stem 
are a serie9 of diaphragms ·over which air- chambers are 
located. By means of con pier draw. stops the air is ex
hausted from the chawbers. By means of connections 
with the diaphragms frolll the vaives of the lower key· 
board the exhaust-valve is IIctllated on playing the keys 
of the lower keyboard. 

HEEL-IWBBEH.--JoH N  H. MORROW, Chicago, Il l .  
The heel-rubber i s  designed to prevent the slipping of 
the foot on f;ozen or wet �idewalk", and is provided with 
a bottom which is made in the shape of the bottom for 
the heel of a shoc or boo\' and which has a flange fitting 
the sides and back of the heel.  The heel· rubber is 
furthermore provided with a jointed front Hange which 
can be secured on the front portion of the heel. 

WRENCH. - JAMES L. MARTIN , Marion Center, 
Penn.  This n ut-wreDch haa its jaws iD the form of two 
spring-prongs adjusted toward and from each other by a 
screw, and adapted especially for application to a bit

brace. ID wrenches of this class tbe spring-tongs fre
quently twist, and by being forced too closely together, 
are prematurely broken. In order to overcome this ob
jection, the inveDtor provides the jaws with lugs, to ODe 
of which the adjusting-screw is rigidly secured. By 
meaDS of this cODstruction the true movement of the 
prongs toward and from each otber is assured, and their 
springing out of alinement prevented. 

SMOKER'S 'TRAY. -PERCY S. COOK. Manhattan, 
New York city . This invention provides a tray so con
structed that ashes deposited at the margin will be direct: 
cd to a well extending frolll end to end and from side to 
side of tlte tray. The invention also provides a match
receptacle adaptc'<l to receive loose matches or a pedestal 
capable of holding boxes of matches uf different sizes in 
an upright position . 

SMEVrING-FURNACE.- CHARLES BISHOP, Knox
ville, Cal . This furuace provides for a conceDtration of the 
heat abovc the arch upon which the ore is to be plllCed fOf 

CO�STRUCTION OF METAL-CONCRETE- ARCH 
BRIDGES.-HoWARD V. HINCKLEY, Topeka, KaDs. A 
novel constructioD in metal-con crete-arch bridges has 
been devised by this inventor, whereby the difficulties 
hitherto encountered are overcome. With the series of 
parallel metal I-beams extending longitudinally through 
the arch are connected a serieR of bars or clamps having 
integ-ral, hooked ends clasping the longitudinal lIanges of 
the beams. These clamps are also embedded iD the con
crete so that they tie the I-beams together against lateral 
llIovement. Concrete spaDdrel-walis are erected on 
the arch. Metal anchorage-frames held rigidly to the 
beallls extend up into the spandrel-walls and support 
thelll. In order to prevent the cracking of the spandrels 
an expansion-joint is employed. 

DIi:lPLAY-i:lTAND.-CLARK R, REID, Piqua, Ohio. 
This invention seeks to provide a means for supporting 
advertisements so that they can be moved around a cir

cle. In connection with the adverti8ementfl, a concave 
or convex mirror is employed which is rotated with the 
advertisements, so that the image of the face rellected 
will be distorted. The mirror servea the purpose of at
tracting attention to tbe advertisements. 

COMPUTING-SCALE.-WILLlAM R. DUNN, Alion, 
Ind. The scale has a platforID actuating beam., und has, 
furtbermore, two weights workiDg on tbe beams and re
ferring to weight and price, �o tbat upon the proper 
adjustment of those weights according to the price and 
the desired amount of the article, the balanciDg of the 
scale will Indicate that the proper amouDt of the COIII
modity is on the scale. 

Designs. 
BEARING-PLATE FOR VEHICLES.- GEORGE W. 

MCCONNELL, Carrollton, Ohio. Tbe plate has an opening 
provided with a horizontal IlIg at tbe top and a bori
zon tal lug at the bottom. The opposite side of the plate 
has a vertical IDg at . each side of the opening in the 
plate. 

NOTE.-Copies of any of these patents will be fum
isbed by Munn & Co. for teD cents each. Please state 
the Dame of the pateDtee, title of the inveDtion, and date 
of this paper. 

STEVRNS' MECHANICAl, C A'l'ECHI S :\1 FO R De repeated : correspondents will bear in llliud that 
STATIONARY AND MARIN>;; E NGI-

some answers require not a little research , and. 
r� . though We endeavor to reply to all either by lettei NEERS, . FIREME N, ELECTRICIANS, or in this department. each must take his turn . 

wrc. By H. G. Stevens,  M. E . E. H u yer" wishing to purchase any article not advertised 
Ch ica!? 0 :  Laird & Lee. 1899. 1 8mo. in our columns will be furmshed with addresses of 

'.' house. manufacturin� or carryiDg the same. 
P p. 335. Price $1 and $1. 50. Special W r i t t e n  I nformat i o n  on matters of 

. . . .  personal rather than general interest canDot be 
All of the subjects are treated III the most mterestmg expected without remuDeratioD. 

aDd thorough manner and it is written iD plain language. Scient i fi c  A m erican S u ppl e m e nt s  referred 
'I'he popular questio� and answer sy.tem is nsed and I HO�kn:.aYre%� at., the,,;::!cii �eedgd

c�n
n
ts :'e���. t of 

there are over :MO sectIOnal cuts aDd Illustrations. There price . 
p p y pp P 

is a great deal of li terature already on the subjects treat- :n ln e l·a l "  sent Cor examinatioD should be distiDctly 
ed in this volume, but there is no question tt.llt the preS- I marked or labeled. 
ent work will prove useful to practical engineers and ------. ------------. ---
machinists and those who aspire to master these tra<les' l (7658) F. L. asks : 1 .  Can a water power 
One thing which we like particnlarly is the clear way in be utilized economically or not for producing heat capa
which many of the diagrams are lettered. The book is ble of steaming up a boiler, heating driers on a paper 
handsomely printed and bouDd . I macbine, or giving heat for any industrial purpo"e ? A. 

We know of no mode in which a water power can be TH E . ARITHMRTIC OF CHEM IST�Y. A used in aloY direct manner for producing heat. 2. I know 
S, l m pl� Trt-atment o.f the SubJect Of /' of paper mills which have a surplus water power which 
Chem I Cal CalculatIOns.

, 
By J o�n could be utilized for producing heat for their driers, thus Wad,� ell. New Yo-rk : :he Ma<;nl ll- doing away with fuel. I know that a dynamo can pro

lan COlIlpany. .L�nrlon . Maclll lllan duce heat, but I am Informed that the objections in using � . C Olli pany, LI mIted . 1899. Pp. it for steaming a boiler are too maD Y to be practical. 
133. PrIce 90 cents. I am alao informed that IIsing a current inside the 

Chemical arithmetic is now being taught in many col - driers is not practical, as the dampDess of the paper 
leges with the aili of a special text book, and though tberc will neutralize the efficieDcy of the current. Is that cor
arc already several chemical arithmetics on the market, rect? A. We lio not know of any insta"ce in which elec
the present volume will certainly prove valuable. Many tricity has been used to hea t the driers of a paper ma
of the questions have been actually used in examination chine ; but we can see no reaEon why i t cannot be used, 
papers at British and American universities. The su b- except its cost. If it  can be produced at a low tlgnre, it 
ject possessesno real difficulties when properly explaiDed, can be used for any heatiug purpose whatsoever. 3. A 
and the volume before us will accomplish that work. dynamo can be used for producing carbide, which can be 

SHOE AND LEATHER REPO RTER AN
N U AL. New York : S h oe and Leather 
Reporter. 1899. Pp. 693. 8vo. 

transformed into acetylene gas, with which a boiler can 
be made to steam. Is this practical wbere the water 
power is abundant ? Will  the economy in fuel derived 
by using said carbide warrant the cost of the installation 

The Shoe and Leather Reporter Annual Is of  great of a carbide plant, even considerinlr that the surplus car
value to the shoe trade, as it  contains a list of all the I bide could be sold to the trade? Or wil i i t  pay better 
shoe manufacturers and dealers in the United States and to sel i the whole production of carbide to the trade, aDd 
Canada, as well as leather dealers and manufacturers in buy coal for the boi lers ? You must not lose sight of the 
all countries. It is evidently a great task to compile a fact that I am talking of paper mills having a surplDs 
book of this nature, and it is to be huped that the trade waterpower, and using at pre"ent coal for heating,worth 
will appreciate the efforts of tbe publishers. about 40 francs per ton, and using all the way from ODe 

AN NUAL REPORT OF THE B O ARD OF to five tons liai ly . A. Water rower is used for the 

REGENTS OF THE SMITHS O N IA N I N- production of most. of tbe carbide which is made. We 
STITUTION. Showing the Operations, should think that it would he better to sel l the carbide 
Expenditures, and Condition of the and buy coal than to use acetyleDe gas as fuel for heating 
Institution to July, 1897. Wash i ng. purposes. 4. Can heat be produced with compressed air, 
ton. 1898. Pp. 686. viz., by reheating the olltlet pipe of a reservoi r ?  A. 

Compressed air 18 not an economical source of heat. :;. 
Do you know any other way for producing hent by 
means of a water power ? A. No. 

The Annual Report of the Smithsonian Institution is 
really much more than a report, for the report proper 
only occupies some 80 pages of the 686. The rest is takell 
uPlby what is calied "General Appendix," which furnishes (7659) H. S. asks : 'Yhat size of wire, 
brief accounts of the scientific discoveries in particular B. & S., would be Decessary for primaries for 500 four
directions, including reports on the investigations made watt 10 candle power lamps, 4 miles frolll center of dis
by collaborators of the Inst itution and memoirs of a tribution, 2,200 volts on line and 10 per cent loss ? A. 
general character or on special topics that are of interest A siD21e phase alternate current circuit would require 
and value to the numerous correspondents of the Institu- No. 4 wire, B. & S. gage. A three phase circllit would 
tion. The articles are admirably selected and are splen- require No. 7  wire, B. & S .  gage. 
didly illustrated, the whole really forming a remarkable (7660) M. F. K. w rites : 'Y h i le rearling 
collection of bl"ief monographs. 

your " Notes and Queries " in the SCIENTIFIC AMERICAN 

THE SPIRI'l' OF O RGA NIC CHEMIST RY. I noticed that you answer fully all questions on elec-
An Introduction to the Current Lit- tricity. Have you any one book from which you get this 
eratu re of the Subject. By Arthur InformatioD, or any set of books? If so please name them 
Lachman, B.S. ,  Ph.D.  With an In- in your reply to this letter, and also prices of same. A. 
troduction by Pau l C. Freer, M. D. , There is no one book from which we obtain our answers 
Ph.D. New York : The Macm i llan to queries. If there were, we would DOt tell what it is. 
Company. 1899. 121110. Pp. 229. Of course Dot. Our busine�. would be gone. Nor is 
Price $1 . 50. there any set of books. Practical questions can only be 

This book is Intended primarily as a supplement to allswered from practical experieDce, and kDowledge and 
text books of organic chemistry. A beginner coming '  books cannot give that. We bave served a 10Dg appren· 

upon the 10,000 pages which mark the annual growth of ticeship to get it. 
the literature of organic chemistry cannot but be bewil- ! (7661) R. W. S. says : Please give re
dered, and it  is to answer the questions which naturally ' cipe for solutioD which, when applied to glass, dries giv
arise in the minds of the students that the present book ' ing a ground glass effect. Solution does DOt injure the 
has been compiled. The articles which make lip t.his ' glass. A .  Try the following : 
volume will be regarded as an important contribution to Sandarac . .  , . . . . . . . . • . . • • • •  , • . . . . • . • 90 grains. 
the history of science. It is to be regretted tbat orgaDic Mastic . . . . . • . • • • • . • • •  . • . • . . . . . . . . .  20 
chemistry is regarded as a labyrinthian specialty, but Ether . . . . • • • • . . . . . . • • . . . . •  , . . . . . . . . .  2 ounces. 
Prof. Lachman's book wl\l teDd to clear up many diftl- Benzole . . .  . . . . . . . . . . • • • • • . . .  Ji to 1l1J 
culties aDd is a contribution to the history of science as The proportion of the benzole added determines the 
well. nature of the matt obtained. 

© 1899 SCIENTIFIC AMERICAN, INC.



M. &. W. 
L A N C A S T E R  

GAS LAMP. 
Easily Cleaned. Keeps Cool. 

Lip;hts Instantly. 

F LA M E  A LWAYS ST� ADY. 

SECTIONAL 
CUT 

OF TRAP. 

No Flickering. 

No Blowing. 
The Combination 'Vater Trap and Gas 

Seal is the secret. 
When preslmre is too great it automati

cally ('uts ofl the water Bup}Jly and affords 
a vent for the surplus gas. 

"�hen more pressure is needed it al10ws 
just the required quantity of water to 
pass. 

Pressure at burner is always uniform. 

P R I C E ,  $3 , 00 ; EX PRESS PA 'D. 
The Matthews & W i l l ard Mfg. Co . ,  

MANUFACTUR E RS, 
40 Murray St. , New York. Waterbury, Conn. 

Lamp Perfection 
m ean� everyt h i n g  i n  
comfurt to the rid er 

U .  S. B. 
Electric Bicycle 

Lamp has every de
tail  perfect ed , even ' 
to rech a rging bat
tpries . 

Light c h e a p e  r 
t h an oil or gas . 

Send for CataloKue A .  

United States Battery Co. 
253 Broadway , New York. 

Columbia + • 

+ Automobiles 

Electric Runabouts, Electric Phaetons, 
"Electric Dos-a-dos, Electric Surreys, 
Electric Broughams. Electric Cabs, 
Electric Carriages for Physicians, 
Electric Delivery Wagons, 
Electric Emergency and Repair WaKons. 

COLUMBIA AUTOM OBILE CO .  
H A RT F O R D , CON N . 

N E W  YORK O F F I C E , 6 0th Street and Broadway. 

$ c itutific jtutticau. 

lis 
600d 
as 
an 

Oritnt ? 

• • ORI ENT . . 

FISK TIRES 
JI. JI. TRAD E M A R K  � � 

F O R  

Bi(y(ltS, £arriagtS and Jlutomobilts 
FULLY GUARANTEED. 

MAY 1 3, 1 899 

PREmiER mFG. GO. 

Pneumatic Tires, 
Steel Rims, ' 

Ball Bearings, 
Wire Wheels, 

6�ar$, �tc., for J;or$� and motor U�bld�$. 
HARTFOR D ,  C O N N .  

New Ideas. New AnKles, 
New Lines. 

A Narrow Tread applies tbe rider's power to the best advantage. In bicycles tbis construction i ncreases Internal strfiins and friction. but III the RacyeJe t be  Bupports of 
\r&�

t
s
a
6r i��

e
���l�)i::�re��

t
�� in the middle. which so distributes tile strains and re-

. '/ g��e
t
S ��� friction that 27 per 

the labor is saved. The rider 
fg:

S
w��!Pf:Bts

nl��;:��r. and 
The Taper Head permits 

stronger bracing where the IT frame strain is Ilreatest. and The Taper adds grace to the frame. Head '.rheir mechanical superior- . 
tty makes Racycles an eaRY _--<o_..,n 
selle. for live agents. 

Catalogue on application. 
llIiami Cycle and MfK. Co., Middletown, O. 

Price 
53.00 The Christy Adjustable Saddle 

You naturally feel that you want to get tbe 
easiest riding saddle made and one 80 con� 
structed that saddle injury is Impossible . • 

Regular Styl e  Men 's  and Women's M odels $2 
5,000 P H Y S I C I A N S  

have indorse,\ the Christy Saddle as the 
only sa<ldle to ride. The new Christy AdjuBt
able Saddle can be adjusted to any size . . • 

Catalogue oj all atuletic sports Free. 

A.  O .  SPAlD I N O  &r. B R O S .  
N E W Y O R K .  C H ICACO. D E N V E R .  

I fiSk RUbbtr £0., £bicOptt falls, mass. 
THE LA!O�iT��I�N,BICYCLE 

! T'-H-E-BI-C-Y-C-L-E-: -l-TS-IN-FL-U-E-N-C-E-IN-B-A-L-L-BE-A-R-r-N-G-A-X-L-ES-A-N-D-R-U-B- T!:'.� PARKER BICYCLES 
: Hea.lth and Disease.- By G .  M.. Hammond. M.D.  A va l- ber l'ire�.-A paper read before the Carriage Bui1de:lS' I ' 
, uable and interesting paper in wbicb the subject is ex- National Convention, Pbiladelph ia, October, 189l, show- Up-to-riate 30 inch Whee l s  3 � i nch Drop I �t�s���e�� t

��:a
c
t
:gl:L��e

t
r��t!s

o��o:��fih
8:a2�dr��n��� �i 

I IlJl  the advantage to be �erlved from the use of bal l I t '  2 t 

riages on ex. 
bibltion. 

Book Orders 
Promptly. 

AUTOMOBILE COMPANY OF A MERICA, 
Hudson Hlliiding, New York. 

Dealers in WneeIs 
p.nd .t.hose who rent them to possible buyers, should be 
partlcular to have them in JZood condition, with an easy 
und smooth running chain that tn8ures comfort and 
BJ).tisfaction to the rider. and a minimum wear and ex .. 
pense to the dealer. ' 

D I XO N ' S  
CYC L E  C H A I N 

C R A P H I T E  
ls the best posstble lubricant for bICycJe cbains. It is 
easily applied and 1s conveniently packed. For home 
use or repair shops equally convenient. I 

IT Send J<Yr Circulars and prices. I JOSEPH D I X O N  CRUCIBLE CO. ,  Jersey 6ity, N. J .  

tb I b d d C t '  d '  S �,:\�r��"rn 
a
s� , t;::��:,.'�

ti
i,�����d1;0��;:·:2���'i;";<T, C��: ' 3 Nickeled Crown, Fauber Hangers. A:'ilt�c�J �if:g��!'tIl:.���

e
N'O. fO .:2�

e 
p:!ceC\�Nc�Irii; !t ! f � .  PrIce 10 cents. '1'0 be had at this office and from 

To be had at this office and from all newsdealers. all newsdealers. 

The 
American 
Electric 
Vehicle 

Co. 
are the pioneers in Electric Vehicle construction. 

Our new improved battery, and single motor equipment ( patented) make us also the 
leaders, in the field. 

In speed ,  ease of control , economy and mileage capacity, we reach the up.to-date 
limit of perfection. Send for Catalogue. 

AAE�ICAN ELECT�IC VEHICLE CO., 
56-58 W. Van Buren Street, CHICAGO, U. S. A. 

I One of these Bicycles 
Free to Anyone 

I Dist ributing our SOAPS. Cash or bundreds of other 
valua ble preluiums if preferred. , write for large Catalogue and full information. 
Ask for Catalogue No, i I .  

THE MEDICATED CREAM SOAP CO" 
3 0 6  C l i nton St. , Ch icago. 
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$citutifi t �mtritJu. 

Now household words. 2,000 000 
Sol d in 2 Years under an ABSO L '  
UTE GUARANTEE printed below has 
made them so. \Ve have demon
strated that a 0000 Watch for a 
Dollar is possible. The sales are 
now over 3,000 per d ay. You want one-either for yourself, 
your Boy or your " Bike." 
As good as any Watch made 
for ordinary every-day use. 
Keeps Accurate Time. 
(Uuo.ranteed as be
low.) Has lever escape. 
ment, quick train ; .sec
ond hand ; good nickel 
case ; Keyless Wind and 
Set ; 18 size. Buy this 
Watch to use and a -u,-"",---

� A L L  W H E E L M E N  W EAR 
'I'he Pace Maker Foot Clip and Pedal 

_ Balancer. Neat, strong, durable,. - 'ViII adjust to an sboe. Price Foot 
Clips, 5Cc. Pedal Lu,ance. 1 5c. Made 
only by RACI!'IE TOE "JLIP 
llI F G .  CO .. Racine, "� is. 

PIONEER.of G as Lamps for Bicycles and Carriages. 

BURNS LOOSE CARBIDE.  HANDSOME A N T>  COM PACT. 

A LW A Y S  T R USTWORTHY. 

No D I SAG REF. A B L�� CLF.ANING, SMOKE Olt SMELL. 

WI ND WILL BLOW I T  OUT. No JAR CAN PUT IT OUT. 
PR.ICE , $ J . 5 0-Express Paid. 

Agents Wanted Everywhere. 

TH E CA LCIUM KING LAMP CO.,  
WAT E R B U R Y ,  CON N . ,  U .  S .  A.  

Camera for Wheelmen. The FILIPINOS Must Have LIBERTY 
lu��I::m��rl�t��

e
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The Little Giant 
Fire Extinguisher 

Tbe Little Giant gets Detter results o n  Hre tban 
extin�uishers costing from $15 to $2;\. The only lire 
extinguisher indorsed and used by the Fire and Marine 
Insurance Companies, as a whole, in �ew York City i 
also used in tbe New York Fire Department. Every 
!\lunicipal building belonging to New York City is 
equipped with thi 5 extinguisher ; also adopted and used 
by tbe United States Navy and United State. Army. 
Li!!b t, c�lCap. simple, durable and efficient. 

Have extinguished hundreds of accidental flre� in the 
past two ycars. Never fails to put out fire. Needs no 
care or attention. Any child Can work it. No acids are 
used and no gases are generated unti l ti' e  solution 
comes in contact with fire. thus preventing explosion. 
This cannot be said of any other fire exting'uisher in 
the world. IT A GENTS WANTED. 

� Books and pamphlets unt FREE on application. 
Our bf)olr, of 50 paaes describing accidentalj!res extinguished, 
you 'willjind most interesting. 

We guarantee every extinguisher, and when 
used at accidental fires they are replaced with 
nc\v ones by giving us a testimonial ofth� fire 
acknowledged before a notary public. 
The Litt le  Giant  F i re Ext inguisher  Co., 20 Liberty St. N.Y. 

from $2.60 to $60. 
Also Plate. Paper. 
Cards

! 
Developers, and 

�;{� �tg3 ff�?s�r:got� 
graphs complete 

IIIMtruetlon book. 
free with all 

eaml"rfts. 
Large and complete 

catalogue free. 
Jas. H. Sm ith & Co., 
E·311 Wabuh Ave ., 

C h i cago. 

among amateurs of all nations. Lens and Shutter are 
designed to meet aU the requirements of exposures 
wade under the most trying conditions. IT 1899 Catalogue 8ent (m application. 
Rochest e r  C pt lca l  Co .• 60 South St . ,  Rochester, N. Y .  

(1l��� -,� BICYCWI 
$40. 

We feel that nothing further need be said about 
1899 Hamblers. Agen cies e veryw here. 

GORMULLY & J EFFERY MFG. Co .• 
Chicago, U. S. A. 

DETACHABLE 

OA�IIRJ:S 
FOR AUTOMOBILES AN D BICYCLES. 

are 
as m u c h  better 
than oth e r  
detachable tires 
as 
detachable ti res 
are better than 
singJetu b e  ti res 
of any make. 

Prices o f  G. & J.  Tires f o r  Automooiles 
and Bicycles on application. 

G. & J. TIRE CATALOG FRKE, 
GORMULLY & J1<]FFERY MFG. CO., 

CHICAGO. 

OUR LATEST IMPROVED No. 2 VAN NORMAN DUPLEX. 
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spindle macb ines, the vertical spindle machines. etc. In addition, cuts at all angles; it 
has a radial feed at all angles, and is flrst-class profiler and cam cutter. It will save you. 
dollars in cutters, fixtures and time. Write for particulars. 

WALTHAM WATCH TOOL CO.,  Factory and Office, Springfield, Mass. 
CHAS. CHURCH I L L  & co., Lond o n .  SCHUCHARDT & SCHUTTE, Berl i n ,  Brusse l s, Vienna. 

Screw Cutting Lathes, 
9 inch to 13 inch �wing. 

Arranged for Steam or Foot 
Power, Velocipede or 

Stand-up Treadle. 

SEND FOR CA.TALOGUE. 

Bam¢s' 
Upright 

Drills. 
Complete L ine,  

8 i nch to 42 inch Swing. 
SEND FOR CATALOGUE. 

w. t. � 1no. Barnts £0. 
U t99 Ruby St. , Rookford, l I I . ,  U. S. A. 

LIBERTY, No. 3 P. 

BELLS. 
Continuous Ringing. 

Adjustable Push-Button. 

Gong does not turn when 

bel l  rings. 

Rings longer and winds 
quicker than any other. 

MADE BY LIBERTY, No. 7 P. 

T H E L I B E R T Y  B E L L  C O .  

I The Model Transformer 
75 Watts. 

(Formerly The Bristol Bell Co.) 

B R ISTO L,  CON N . ,  U .  S. A .  

Model Dynamo " 1. " 75 Watts. 
The Midget Dynamo or Motor. 

10 Watts. 

Man ufactu rers and Contractor. of E lectrical cialties , 

Dynamo Type " B." 450 Watts 
Experimental Apparatus 

for Students of 
Electricity. 

The Elbridge Electrical 
Mfg . Co. , 

Elbridge,  N. Y . ,  U. S. A .  

S
p��

a
�nSfJ��fti�S oi:l��,�gll �  

Send 2-cent Stamp for 11lus-
Sparking Dynamo for ( ; as trated Catalogue. 

Engine Ignition. 

RAMSEY SWI N G I N G  P EDALS 
are tb" Pul lman Cars 01 

�lt�I��Hiou����.
el �s

o t1fe!� 
center. Increased application 
of power. Fits any bic�ele. �3��' 'e�i'?':m.r:n'it f..\��} 
wheel .  Booklet on applica
tion. 

No. 48 North I1 tb St • •  Philadelphia. Pa. 

olar Carriage lamps 
Burn Acetylene aas. 

Are of real value in actual use. Besides being a 
signal, tbey LIOIIT ALL 1IIB ROAD. Indispens
able for nigbt driving. Just tbe tbing for doctors 
or for tbe vebicle you take to tbe country. 

Simple, Safe and Clean. 
Price $9. 00 and 15. 00 per pair 

Send for Catalogue. 

Badger Brass Manufacturing Co., Kenosha, Wis. 

© 1899 SCIENTIFIC AMERICAN, INC.



J cieutific �Ulttitau. 
B EST B I CYC LE B RAKE. 

All cycli8ts, whatever wheel they ride. should have attached the latest and best 
Automatic Coaster and Brake. 

Tile • Trebert • grake 
i s  composed o f  a friction disk secured t o  the hub o f  rear wheel . a clutch Oil t h e  disk 
and a clutch on the rear sprocket wheel. Both clutches have inclined surfaces upon 
which balls roll. When the bike chain Is pulled forward. the balls also move forward 
and ride np their incline. Back pressure to pedals produces reverse motion. Free 
booklet of partiCUlars. Made only by the 

TREBERT AUTOMATIC COASTER AND BRAKE CO., 

PI.D N91I 

S Y EACUSE, N. Y .  

C LEASON-PETERS A I R  
M�;�RS .A..I::El. �u"1v.[�8 

Cor. Houston &. Mercer Sts. , N ew Y ork, U .  S .  A .  

OAKMAN MOTOR VEHICLE CO. 
Greenfield, Mass. 

Hydro· Carbon Motor ,  
FREE FROM ODOR. 

SPEED AT WILL. 
ECONOr uCAL, 
SIMPLE, 
DURABLE, 
PRACTICA L, 
NOISELESS, 
ATTRACTIV E .  

Weight, 475 Pou nds. 

Cbt OIiOt Bicyclt 
raNT AINS MERITS not \..;I found in other makes. A 

very Attnctivet High 
Class, RELIABLE WHEELt 
made of the Best Material and 
scientific construction. .:A .:A 

EQUIPPED WITH 
TREBERTS AUTOMATIC 
COASTER AND BRAKE. 

OL IVE WHEEL CO., 501 So. West Street, 
SYRACUSE, N. Y., U. S. A. 

are those w herein CLEVELAND BICYCLES excel. 
Eyery year we ' bring out some entirely new me
chanical i mproYements, and this season fi n ds us 
with morc good things than ever. One of these is the 

BU RWELL BALL A N D  R O LLER BEAR I N G ,  
w hich has stood without injury, for m ore than 
sixty consecutive minutes. the remarkable test of 48,000 turns per minute-four times t he speed at 
which ordinary ball-touch-hall bearings hecome 
heated and go to pieces. This means the practIcal 
elimination of friction; consequent ly, the greatest 
possible ease of running. and qualities of endur
ance almost beyond conception. They are an 
exclusive feature of 

CLEVELAND BICYCLES 
H .  A .  LOZ I E R  a. CO. , Mfrs. , 

C level a n d , O h io, U .  S. IA .  

Our remarkable recent inventions enable us to offer the 
public an intensely brill ant, smokeless gas, at much less 
cost than city gas, better, safer and cheaper tban elec-

f��C��Y ���t ���!b�e 
b��d

olee;�����e�:ifeu��p:���:tl� 
maintain in effective perpetual operatIOn. GIves all 
services of lighti�, cooking and h eating,  Fullest s8tis-

i��t��tt����nt�'ine����::lfJ:l��:: ��bc: v�� ��'ri������ 
special apparatus also for fuel gas for manufacturn&fQ 
���r�¥�ne� ��d 

e��1:\�:e��g�tl foa�::y�aC;g�tdE���'
dS. 

also for lighting towns, etc. 

C. M .  K E M P  M FC .  CO. 
G U I L FORD AVE . A N D  OLIVER S T . ,  BALT I M O R E ,  M D .  

The Pipe of the Century 
. . . T H E  . . .  " MALlI N CKRODT " PATENT 

N I COTI N E  ABSORBENT A N O  VENT I LATEO S M O K I N G  
P I P E  I S  T H E  O N L Y  PIPE F I T  F O R  A 

G E N T L EMAN TO S M O K E .  

Bowls o f  tbe Best French Brier, exceedingly 
neat aud graceful in appearance, they cost no more than 
an ordina.ry pipe. There �re no filthy �temB to c!ean. 
and by a simple and effectIve constructIOn, the pOIson
ous nicotine juices a.re thoroufjl:hly absorbed before 
reaching the mouth, aDd a cool, clean and healthy 
smoke thereby assured. Money refunded if not satis
factory. Over lOO,OClO sold in 1898 alone. 

Seud for I llustrated Circular " 8. A." and prices. 

B ILI :" C l I gl" .-New Y o r k .  C1l 1ca�o. Booton . Phihulel· T H E  H A R V E Y  & WATTS CO. , \'i�:: i , !�,\',�:t 1o . I )ptroit .  Bal l  Francisco. London, Paris. I 2 7 5  Canal Street,  N .  Y. Stat i o n  E .  P h i l ad e l ph i a . 

GENERAL VIEW OF THE DUNCAN COMPANY' S PLANT ON THE HUDSON RIVER AT MECHANICVILLE, N. Y. 

© 1899 SCIENTIFIC AMERICAN, INC.



I N DEX OF I NVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

M AY 2 , 1899,  

A N D E A C H B E A R  I N O T  H A T  D A T E. 

I �ee note at end of list about copies of these patents.J 

Adjustable bracket, R. Edmeades . . . . . . . . . . . . . . . . . .  624.001 
Advert ising attachment for music boxes. R. L. 

8tantol1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.&11 
Air brake safety aLtacllment. A. C. Rumble . . . . . .  ti24 . 1Qa 
Air t'(Jrcin� or compressing device, (1', W. ��nsigll 624.{.Ml2 
A larm lock. \V. C. Leet . "  . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'24,345 
Anueal ing' furnace. W. & J. C. Swindel l .  . . . . . . . . .  624.401 
Alit ifreezing apparatus. C. IJ. Brown . . . . . . . . . . . . . . . 6"13,97Y 
Asphalt. pl'oducin!, artificial . D. W. Peck . . 624.08I. 624.082 
Axle. carriage. W. H. Gailor . . . . . . . . . . . . .  .- . . . . . . . . .  , 624 ,205 
Back pedaling brake. A. A. Zalondek . . . . . . . . . . . . . .  t'24.284 
Hag macbme. Claussen & Elsas . . . . . . . . . . . . . . . . . . . . .  623.98:l 
Baling press. E. C. SOOy .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.112 
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Banjo tailpiece. C. S. De Lano . . . . . . . . . . . . . . . . . . . . . .  b'24,309 
Barium compounds, manufactUring soluble, C. 

B. Jacobs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . b'24.0H 
Barrel, knockdown. R. M. Phillips . . . . . . . . . . . . . . . . . .  69..A,:l76 �:���. �e ����

S
����r bail;: · · · · · · · . .  · · · · · · · · · · · · ·  6'24.176 

Battery plate and producing same, secondary. A. 
J .  Marquand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.210 

Beading machine hammering mechanism, Q. W. 
Bootb . . . .  . . . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.426 
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Bea�ings. manufacturing ball retainers for anti· 
friction, H. B. Keiper . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.047 

Bed bottom. sprinll. F'. Karr . . . . . . . . . . . . . . . . . . . . . . . . .  624.341 
Bed. com bined sofa. F'. C. Genge .. . . . . . . . . . . . . . . . . . .  624.008 
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Beehive honey sections, separator for, J. E. 
Crane. . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'U.438 

Beer casks, apparatus for maintaining pressure 
in. C. E. Thurlow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.129 

Bicycle. D. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.295 
Bicycle brake. A. W. Diebl .  . . . . . . . . . . . . . . . . . . . . . . . . .  112.').996 
Bicycle brake, O. O. Zimmerman . . . . . . . . . . . . . . . . . .  624.285 
Bicycle cbain. W. A. Cburch . . . . . . . . . . . . . . . . . . . .  62U77 
BICycle bandle bar. W. H. Castle . . . . . . . . . . . . . . . . . .  624.296 
Bicycle handle bar. J. M. Marty. Jr. . . . . .  . .  . . . . . .  624.232 
Bicycle propulSion, C. O. Anderson . . . . . . . . . . . . . . . .  6"'w.962 
Bicycle rack. E. S. Barnett . . . . . . . . . . . . . . . . . . . . . . . . . 623.967 
gt���l� �:��l�s�i:!���
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Bicycle signaling and tire inflating means, H. H. 
Pattee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.0·W 

Bicycle stand. W. H. Butler . . . . . . . . . . . . . . . . . . . . . . . . .  6"..3.981 
�l��:s�ge"e"dd;.�ac�::.,-:;mr .. eif: W: 'A::Gias: 624.419 

Boa1?;ortiitiie 'foiil'liig: 'j: Osmond. :. ':.':::::. '::::. ':. �l!:��� 
Roile:r. See Water boUer. 
BOiler furnace and connections, steam. H. Sie· 

ben. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .. 624 .110 
Boiler tube fastening, E. McGovern . . . . . . . . . . . . . . . .  624.3ti7 
Bolster. J. C. Wands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.276 
Book balance slip. check. E. Shaw . . . . . . . . . . . . . . . . . .  624.257 
Book cover. �. D. Douglas . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.195 
Book of address cards, J. B. Wiggins . . . . . . . . . . . . . .  624,280 
Hottle. medicine. R. FrJ\ok . . . . . . . . .  _ . . . . . . . . . . . . . . . .  624.204 
Bottle. non·refil lable. H. S. Blynt . . . . . . . . . . . . . . . . . .  0'24. 161 

��U:�: �g�:��gll:gl�: "k�. ��;�oiil·s.: : :  : :: : : : :  : : :  �:� 
Bottle. non· refil lable. R. H. Smith . . . . . . . . . . . . . . . . . .  624.393 
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Bottle washing machine, J. R. RObb . . . . . . . . . . . . . .  624.097 
Box. See Journal box. MaiJ box. Pasteboard 

box. Stuffing box. Tbread box. Tote box. 
gg�e���?��' f!st�·n'tr
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Bracket. See Adjustable bracket. Lantern 
bracket. 

Brake. See Back pedaling brake. Bicycle brake. 
Vehicle brake. 
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Burner. See Gas burner. Hydrocarbon liquid 
burn�r. Oil burner. Vapor burner. 

����: :��i}rigA���h���,tii: 'R: 'Sic;ne: : : : : : : : : : : : : : :  ��!:��i 
Button, C. H. Slocum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G24,258 
Button and necktie fastener, combined collar. J .  

H. Sherman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624 . 108 
Button au,acbinll machine. F. It. White . . . . . . . . . . .  fi24.279 
Button drillIng machine, C. P. Johnson . . . . . . . . . . . . 624,216 
Button making machine. W. J. Pugh . . . . . . . . . . . . . .  624 .3i7 
Buttons, etc., machine for turning pearl. Masson 

& Fortin . .  . . .. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . 624.060 
Cabinet. measurin.2' and display. J. 1.'ritz . . . . . . . . . .  6'24.406 
('am era reversible back. H. W. Locke . . . . . . . . . . . . . .  6'24 .057 
Canopy frame, C. B. Baggett . . . . . . . . . . . . . . . . . . . . . . . .  624,152 
Car and air bra.ke coupling, combined. M. A. 
Car ':��:1�:,

e
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Car body bolster. Casey & Pries . . . . . . . . . . . . . . . . . . . .  6'24, 174 
Car brake apparatus, J. A. Norton .. . . . . . . . . . . . . . . .  624.239 f:� ����g��
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Car. gallery. Stetl'ens & Koss . . . . . . . . . . . . . . . . . . . . . . . .  624.116 
Car transom. M. B. Schaffer . . . . . . . . . . . . . . . . . . . . . . . . .  624 .255 
Carbonating apparatus. It. D'Orbessan . . . . . . . . . . . . 62:1.997 
Card. caricature, K M. Levy . . . . . . . . . . . . . . . . . . . . . . .  624.347 
Carpet. J. Stevenson . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . 624.12.1 
Cartrid�e, It'. K. Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624, 146 
Chair. See Dental operating chair. 
Chair seat. J.  H. Coffman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62:l.985 
Chalice holder. C. Forbes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.005 
Channeling comminutor, G. E. Surgi . . . . . . . . . . . . . . . 624,400 
Chutes. etc .. machine for regulating flow in, C. 

H .  Sutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -. . . 624 .126 ����:� R�ht����l�l���rc
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Circu it e1osure. automatic, G. A. \Vall . . . . . . . . . . . . . fi24.272. 
Cl ip. See Singletree clip. 
Cluck. watchman's. A. E. Wa�goner . . . . . . . . . . . . . . .  624,413 
Clothes suspender. folding. F. \Veber . . . . . . . . . . . . . .  624,4V> 
Cnfferdam for screw propellers, C. A. Eicke . . . . . . .  L'24.198 
Col laret, H. G. B. Peters . . . . . . . . . . . . . . . . . . . . . . . . . . .  624,085 
Commutator bar. C. F. Brooker . . . . . . . . . . . . . . . . . . . . . fl!4,167 
Compound engine. C. J. Mellin .. . . . . . . . . . . . . . . . . . . . .  £i24 .360 
( � 4 ) J lcentrator. endless belt. J. Jacob� . . . . . . . . . . . . . .  624.215 

COT��;!ru�·:���bt�:a�)�rl
n
ii·S�l��. �.������. �.�-. 624.2(;0 

Cooking utensii. H. J. Halm . . . . . . . . . . . . . . . . . . . . . . . .  624.206 
b��� ggl���s.Set�:. ������ing 'of' maHeabie'or' an: 624.100 

�::��� 1ci':n�r;��1�. k�
i
���J�.

r
.�
i
.��l.

S
:. �.������ 624. 191 

Corner strip for protecting angles of plastered 
walls, metallic. \V. F. Parker . . . . . . . . . . . . . . . . . . . .  6'24.076 

Corset. C. M. Soutbworth . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.394 
Corset fastener. A. Leeson . . . . . . . . . . . . . . . . . . . . . . . . . .  624.344 
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cra��.
u
f�i�r,;!'. C. E. Freckleton . . . . . . . . . . . . . . . . . . . . .  624.320 

Cream separator. E. P. Doty . . . . . . . . . . . . . . . . . . . . . . . .  624.I� 
Cream separator. J. A. Rosback . . . . . . . . . . . . . . . . . . . .  &'24.I(X) 
Cream separator. centrifugal . C. It'. Bertram . . . . . .  624,424 
Creamery or cheese factory appliance, It\ W. 

Moldenhauer .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . &'24.2:14 
Crutcbes, canes. etc. , tip for, J. S. Hawley. Jr . . . .  624,207 
Cultivator. two wheeled tongueless riding. A. H. 

Maxwell.. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.0tl3 
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Damper. stovepipe. McSpadden &; Rallton . . . . . . .  624.073 
Dental diSK holder. G. B. Hakllls . . . . . . . . . . . . . . . . . .  6'24.01;) 

E:��:� ������i'n� �li:r��.��
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DIsplay st.and. McKenzie & Linsner . . . . . . . . . . . . . . . .  624.008 
])oor banger. T. C. Prouty . . . . . . . . . . . . . . . . . . .  614.24t •. 624.247 
Door stoP. H. l:<�ullwood .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.007 
Dress or skirt protector, lady's. E. A. Stears . . . . . .  6'24,114 
nrill. See Rock dril l. Seed dril l .  
Urill llnd tap, combined. W. D. Balcom . . . . . . . . . . .  b'24.156 
Drill socket. A. Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624.274 
Dye al�d making same, red brown mOlliu,o, It.. 

Schlrmacher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624,256 
JlJlectric hue conductor. D. G. Stoughton . . . 624,124. 624.125 
Electric meter. R. S. \Vbite . . . . . . . . . . . . . . . . . . . . . . . . .  624,141 
ElectriC meters. meaDS for red ucing friction in 

rotating sbafts of. R. S. White . . . . . . . . . . . . . . . . . .  624.142 
Electric motor. H. W. Cor.e . . . . . . . . . . . . . . . . . . . . . . . . .  623,� 

� t itu tifit jmttitau. 
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Electrical rosette. A. P. Seymour . . . . . . . . . . . . . . . . . .  624.3i16 
Electromagnetic actuating device, B. E. Chollar 624,299 
Electropneumatic controlling system, G. West· 

to every woman's heart. Supplies the table with an abundance of 
Water, sterilized and aerated by a new process. and absolutely 

of disease. poisonous gases and old wee matter. Purifies the 
without trouble or eX

E
ense by utilizing the waste heat of r:lY�ite�oi::���!��ts�e�I-:t�td)1in��g, ��c

e��:Jy
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best ill the world-best in workmanship and construction. easiest to and with the largest capacity per bour. If found otherwise, may be at our expeD�e. 

Omcially Adopted by the Ral .. ton Health C1nb. 
HiKhe .. t A ward and 'Gold Medal at Omaha Exposition. 
Extensively Used by the U. S. Government. 
Over 1,000 Testimonials from Satisfied Pnrchasers. 

Send for Booklet " B." list of dealers and other interesting prInted matter. 
Manufactnred only by 

A . R. BA I L E Y  M FC .  CO. , 54 MAIDEN LANE. N EW -':ORK. 
On ReceiPt of Ten Cents in Stamps (practically 

25% of retail price) we will send yon one of our 
1 -2 I N C H  AU B I T S  at Exbaust I-Ipe. Perfect Com-

bustion. Highest 
Efflciency. Greatest 
Economy. 

Olds Mixer Is 
found only on 

Olds Gasoline 
EnKines. 

New catalo
�� out. 

Olds Gaso l i ne E n g i n e  Works. Box 418, Lansing.  MIch. 

� c  WER & FOOT I SHAPER S . P kAN E R S  D R I L LS 
MACHINE. 5 H O P"U T r ITS.  T O O L S  L AT H E S. AND S U P P L I E S .  CA1A LOGUE r R E t  

S E BA S T I AN L AT H E  C O .  1 2 0  CULVERT 51. C I N C INNA1 I .  O.  

l'his "beats Wind. Steam. or Horse 
Power. We oDer tbe 

WEBSTER � actual horse power 
GAS ENGINE 

for $1 liO, les. IO% discount for cash. 

E 0 . .  C d 
Built on intercban,zeable plan. Built 

co no my rlillng ompoun of best material. Made In lots of 1oo 
tberetore we can make the�price. Box. 

, 
. ed for shiument, weiJZht 800 pounds. 

_ S u peroor 10 0 1 1  or other L ubrlcanls. Made for G88 or Gaso l ine. Also Horl' 
.. . Keeps Tools Cool and Sharp. Produces zontal Engines. 4 to 3(lborse power. 

Smooth Work and �'ine Finish. is Clean and pr- Wnte for Specwl Catalogue. 
Does Not Rust or Gum. Adopted by U. S. W E BSTER M F G .  CO . . 1 0 7 4  West 1 51h St .. C H I CAGO - Government,..,.Ratlroads, and Leading Man� I F.astern Branch, 38-D Dey Street. New York City. I ufacturers. Harrel •• 7c. a lb. Half-Barrels. Soutbern Agents ; Boland & GschwInd Co., Ltd . •  So. Sc. a lb. Frelgbt prepaId. Sent on approval. Peter and Lafayette Sts., New Orleans, La. 

THE WH ITE &. BAG LEY COMPANY, 
G A S  d GASOL I N E  

--

. . WORCEST E R ,  M ASS. , U .  S. A .  
E:S I N E S .  

THE E U R E K A  C L I P  UsinK Natural Gas. 
( '00.1 Gas. Producer 
Gas. and Gasoline di
rect from the tank. 

The most useful artIcle ever Invented 
��;.!�i&t���8�iuJ���:�'iI�::��8�

o
I�S�: � 1 to 40 H. P .• actual. 

Sl The SprinKfield 
Z Gas EnKine Co. 9 21 W. Wasblngton St. 

SprinKfield, O. 

8noo Companies and business men gen
erally. Rook marker and paper clip. Does not mutilate the paper. Can be 
used repeatedly. In boxes of loo for 25c. 
To be bad of all booksellers

1
stationers and notion dealers. or by mai on receipt 

of price. Sample card. b¥ mall. free. Man-
��

t
�:.� Vox<iU'WII��:t'i:ld���1. 

" W OLVER I N E " GAS AN D GAS O L I N E  

" NEW STANDARD " NECKTIE PIN OUTFIT, By mall, prepaid. ONE DOLLAR. 
Y.,'!t��tea:J�g:N�:';bl���:rm�ll!��� 
on the market. LIberal t to job-
bers. WILLIAM ROC Inventor 
and Sole Manufacturer. Green-
wIch Street. NEW YORK. • A. 

.c� � 
Burst Wattr PiptS a Cbing of tbt Past 
You can now make all water pipes as secure from bursting in winter as in summer. 
This pneumatic svstem is the only one which successfully prevents tbe annoy .. 
ing and costly bursting of water pipes. It bas solved ft, great economic problem. 
Hlllhly endorsed by Architects. En�ineers and Municipal Omclals. No new house This doubU-slope causes tM 

exp'.lndiW} ice to slide into 
the air-liome. takVni1 tM 
strain off the pipe • . The 
air-cush"Wn also prevents 
., Hammering." Covered by 
U. S. ana Foreiqn Patents. 

:�l��: gf
e 
f�i�\,.I�t��:�F���!���i

s
lt:���' :�:s�!!. house owners sbould avail them-

IT Send !m' lIIustrated Booklet. (living full explanation arut aiscount. 
THE PNEUMATIC DOME MANUFACTURING COMPAN Y, 

�01 E Street, Northwest, WashinKtoll D. C. 

COOl for Eotrv USt PIERCE REVERSIBLE 
Spttd ProptlltrS .... --..;;.." ... A complete list of all the Tools made :g�I��X ��� e:���r��&

O
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be found in the 1898 edition of MONT. 
GOMER Y & CO.'S 

ALL BRONZE 1 3  TO 24 I N .  

T O O L  CATALOC U E .  IT Serut for circulars and prices. 
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receipt o f  25 cents by 
MONTGOMERY & CO. GREAT POWER-SMALL COST I 

101i Fnlton Street, New York. I The maxImum of 8t 

.. 

renl<th. 
durability and safety, with 

P· Th d' M h·  
' the minimum of cost that 

Ipe  rea mg ac mes I descrIbes our HOISTING 
of Highest Merit. !���!��I:t'lfl�f:r�i\:;::'�� 

COMBI NATI O N  BENCH 011 .  Every part n f  tbe  en-
I gine is interchanlleable. Soon 

and Pi PE VISES.  I saves it. cost III fuel alone. 
Both frictlon and geared 

Catalogue containing Inter- holst. 6 to 150 H. P. �'or quar-
esting information free. I ries, mines and docks. Se.nd 

B i g n o l \  & Keeler  Mfg . Co . ,  ' �:�'f��orJ�:� t82��W'Bo��:r'il� /t::.s� 8t�;�M:'!.� 
Box S.. Edward$Vi l le ,  Ill . THE IMPROVED 

M AR I N E  E N O I N E  
We are the oldest builders and 
ft�����t�eo��P;a��i��:' ��:�pY�; -AND -

CUTTI NG·OFF MAC H I N ES 
Botb Hand and Power. 

less space and weighs less for its 
tO

a�:� 6��nbe 8i:led e���� Sizes 1 to 6 inches. 
ever power iq required. 

Either stationary or marine. No fire, no heat, no 
smoke. No licensed engineer required. Sena for cat. 

Water, Gas, and Steam Fit
ters' Tools. HinlZ"ed Pipe Vises. 
Pipe Cutters. Stocks and Dtes 
universally acknowledged to be .... 
THE B EST. rrSendfor catalo�. 

T H E  ARMSTRONG M F G .  CO.  S I NTZ GAS ENG I N E  CO . ,  G rand Rapids,  M ich . ,  U . S . A. BridKeport. Conn. 

B U I L D E R S  AND  �1t� .. IT TELLS " W HIOH  WAY " 
DE S I G N ERS .. ACBIN � ,  The onlr. Pocket Level tbat shows at 

SP� CIAL �wdrel Machine v:,.���:burll' ! '. "'. H w.,- a glance ' where " work Is out. Size of 
� C. Ii . . 0 5 )lain 1't., I Mass. i . . �a�I;I'i,"7�g!�[,;. �c��i��lg!i'J.!i':�:.d. 

'-__________________ =="-1 -� E. G. SMI1'H, Columbia, Pa . •  U. S. A .  

---Satisfaction Guarantood 
We feel sa certain of our ability to satisfy you both as to quality of 

goods and price that we do not hesitate to shIp tor Inspect.lon, guaran. 
teeinJ=:!

s�r:�rie!'c:.ar�;�fJ�yt�i�:� �o��ition by our 21 
We 8re tile tarce.t manufacture ... of vehlcle •• nd barne •• In the world 

lIelllDc to the conllumer eIclull1ve17.(#!�t:�"I!-;::�_:_�-I.., .. IIA 'E NO AGENTS. 
We have DO desire to increase the cost 

...... '-����� .. �ll°;o�Y :;:c�r���:��t����!; 
No. 621-·Canopy.Top Duplez W�o, with cur- wholesale prices. We are not jobbers 

tainB all aronnd, .torm apron and pOle or ahaf&L �:11���::e=:�n��o,.:��1�� �t w;'l;�J�no;�!:.����r •. l'rIce tOO u cood .... 1Ia for taO- vehicles, 66 styles of harness. ..good .. .... 11. for t28. !!lEND FOR LARGE FREE ILLlIl!iTRATED CATALOGUE. alkbart Carriage anel HVO"lj MIl. Co., w. B. POUt 5cI;',. Elkhart .. ladla .... 

ingbouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.277 
Elevator. See Material elevator. 
Elevator attachment. E. Stoddard . . . . . . . . . . . . . . . . .  624.260 Elevator car safety apparatus. C. �'. Rltchell . . . . .  624.096 
Elevators. controller for electrical, B. C. Van 

Emon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6'M.409 
Elliptic sprinll. J. S. Poyen . . . . . . . . . . . . . . . . . . . . . . . . . . 0'24.244 
Engine stoP. J. Brady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624.428 
Engine stop mechanism. P. ECkenroth . . . . 624,311. 624.;n2 
Engraver's block or work holder, H. C. Clark . . . . . ti24 . l j �  
Explosive compression engine, automatic, !i' .  

Burger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi2�t9�O 
Fare register. G. Rein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.U'JI 
Jfeed box grain saving attachment, E. M. Pum-

phrey . . . . . . . . . . . . . . . .  ' "  . . . .  . .  . .  . . . .  . .  . . . . . .  . . . .  . . .  624.087 
Feedwater heater and pump. locomotive, L. D. 

Copeland. . . . . . .  . . .. . . . .  . . . . . .  . .  . . . .  . . . .  . . .. . . . .  . . .  624.303 
Fence. wire. Jennings & Sprad.ling . . . . . . . . . . . . . . . . .  0'24.045 
Fibers, apparatus for separating mixed, '1\ Lee . . 624.05fi 
Firearm, W. H. Davenport . . . . . . . . . . . . . . . . . . . . . . . . .  624.187 
Firearm, automatic, F. K. young . . . . . . . . . . . . . . . . . . .  624,145 
�'irearm lock. A. Fyrberg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &'24.321 
Firearm shell ejector. A. �'yrberg . . . . . . . . . . . . . . . . . .  624.3'.12 
Fire escape. Buddenbohn & Speer . . . . . . . . . . . . . . . . . . 624.432 Fire escape. A. V. Callahan .. . . . . . . . . . . . . . . . . . . . . . . . .  624 .293 
Floor set. W. M. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.147 
Fluid motor. G. R. Bond . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.16:1 
Flute or clarinet key mecbanlsm. C. T. Howe . . . .  624.034 
F'ly paper cage. J. J. Requa . . . . . . . . . . . . . . . . . . . . . . . . . .  &'24.249 F'uel. A. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624,173 
Fuel hopper. W. Swindell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.402 }4"'urnace feeder. steam boiler, D. B. Devore . . . . . . .  623.993 
Furnaces. fire brIck arch for. H. S. Vrooman . . . . . .  b'24.270 

8::::�·I�';ii��:.
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Garment fastener. J. D. Conover . . . . . . . . . . . . . . . . . . .  62:.1,987 
Gas burner. E. E. Slick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.391 
8: g�����: :�l!li��:·J;;i:!n����
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624,Oj 
l 

ersoIJ . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.994 
Gas generating apparatus. acetylene, E. A. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.361 
Gas generator, G. Wanderpepen et al. . . . . . . . . . . . . .  624.275 
Gas generator. acetylene. A. Beveridge et 0.1.. . . . .  624.159 
Gas generator. acetylene, J. n. It�orsytb . . . . . . . . . . . 624.20a 
Gas generator, acetylene, Graf & Keck . . . . . . . . . . . 6'24,011 
Gasket for steam boilers and coupling therefor. 

A. W. Chesterton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.982 
Gear, change driving. F. G. Hampson . . . . . . . . . . . . . .  624 .017 
Gear. dltl'eremial. R. F. Daly . . . . . . . . . . . . . . . . . . . . . . . .  624.186 
Generator. See Gas generator. 
G lass horse. C. Leng.. . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  624.346 
Glass melting furnace. W. Buttler . . . . . . . . . .  624.290. 624.291 
Goblets. etc., machine for putting stems and feet on. O. Sigwart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624;389 Grade indicating and prot1le apparatus, E. A. 

U ebling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.208 
Grapbopbone. C. G. Conn .. . . . . . . . . . . . . . . . . . . . . . . . . . .  &'24.301 Graphophone sound reproducer, T. H. Mac· 

don .. ld... . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.059 
Grates. means for removing, H. P. Cope . . . . . . . . . .  624.185 
Grindin�, crushing, or pulverizing mill, Walker 

& Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624. 1311 
Grinding macbine. Post & Goebring . . . . . . . . . . . . . . .  &'24.08G 
Grinding machine. ball, C. C. Hill . . . . . . . . . . . . . . . . . .  624.0;{2 
Grinding mill. A. G. Wells . . . . . . . . . . . . . . . . . . . . . . . . . .  624.139 
Gromet. B. L. Andrus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624,150 
Gudgeons in wooden rollers. securing metal, F. 

F'. Hoebne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &'24.212 
Guns. grip for stralgbt pull. A. S. �·itch .. . . . . . . . . . .  624.317 
Hammer. drop. Rowbott.om & Griggs . . . . . . . . . . . . . .  b'24.101 
Hammock slin!,. 1. M. George . . . . . . . . . . . . . . . . . . . . . . 624.324 
Handcuff. L. H. Cobb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.984 
Handle. See Box bandle. 
Hasp. W. Ryno . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &'24;105 
Hat bands. adjustable clasp for mourning, E. A. 
Hat
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Hat fastener. H. Sbourt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.109 
Hat. lady's. B. F. Kocb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.221 
Headed articles of manufacture, formln't, J.  A. 
He�tgtt: �'{,'l:;r��y . . p'o·tecior: · ioconiotive: T] i< 

624,104 

Hare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.328 
HOisting and dumping machine. G. H. Bowers . . .  624,288 
Hoisting or lowering device, H. R. Patriarche. 
Hook. See Lacing book. Wbimetree hoo�

4.077, 624.078 
Hoopin� wooden vessels, device fort G. M. _ 

Clarke.. .  . . . .  . .  . .  . . . .  . . .  . . .  . . . . . . . . . . .  . . . . . . . . . . .  624.178 
Horse vapor batb. Atwate.r & Eldredlle . . . . . . . . . . . .  624.420 
Horseshoe bars, rolls for forming, E. Bumford . . .  624,433 House. See Malt house. Hydraulic motor. A. H. Lighthall . . . . . . . . . . . . . . . . . .  624.352 
Hydrocarbon liquid burner, H. Ogborn . . . . . . . . . . . .  624,372 
Ice cream freezer clamping bench, R. KIrk . . . . . . . .  G24.343 
Ice marker, H. Bodenstem . . . . . . . . . . . . . . . . . . . . . . . . . .  624 ,162 
Indicator. See Game indicator. Office door in· 

dicator. Pressure indlCator. 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.016 

Journal box. car axle. J. D. Fullen . . . . . . . . . . . . . . . . .  624.006 
Knitting machine. W. S. Mills . . . . . . . . . . . . . . . . . . . . . .  624.065 
Knob. bell door, B. F. Flowers . . . . . . . . . . . . . . . . . . . . . .  624 .43t3 
Labeling machine, can. W. D. Ayers . . . . . . . . . . . . .  ; .  624.421 
Lacing hook. G. A. Weld . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.138 
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Lamp, acetylene �as �eneratlng, C. W. Beck . . . . . .  623,974 
Lamp. acetylene gas generating, F'. W. Hedge· 

land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.(r.12 
I�amp. acetylene gas generating. E. Moreau . . . . . .  624,068 

LaWe:�U����.�I.����� . .  ����.���.���.' . .  ��.t • •  �': • •  �: � 624.21-0 
Lamp, incandescent, A. TUlmes . . . . . . . . . . . . . . . . . . . .  6'24.265 
Lamp. surgical . D. D. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  624.392 
Lamps, deVICe for igniting bicycle, carriage, or 

other. M. Tucker .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62!.2ti7 
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Levelin,lo! rod. Millikin & Bowen . . . . . . . . . . . . . . . . . . . . 624.362 
Lever. tbrottle. L. W. Canady . . . . . . . . . . . . . . . . . . . . . . 624.294 
Liquid dispensing apparatus, A. Haye . . . . . . . . . . . .  624,208 
Liquids . apparatus tor charging bottles with, W. 

Hucks. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.335 
Liquids from bott.Jes, etc . •  apparatus for drawing 

otf aerated, 1.'. }('erguson . . . . . . . . . . . . . . . . . . . . . . . . .  624 ,199 
Lock. See Alarm lock. Cylinder lock. 
Loom. W. G. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624.197 
Loom.J .  H. Northrop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.�71 
Loom. swivel, G. F. Hutchins . . . . . . . . . . . . . . . . . . . . . . . 624.03H 
Loom warp stop motion. Baker & Kip . . . . . . . . . . . . .  624.l5.� 
Loom warp stop motion. Robinson & Piron . . . . . . . 624,252 
Looms. electrical warp stop motion for, Baker & 

Kip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'24.154 
Magnifying glass frame. G. W. Bennum . . . . . . . . . .  623.975 
Mail box. S. A. Bra!lunier et al . . . . . . . . . . . . . . . . . . . .  624 .289 
Malt bouse. W. H. Prinz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &'24.245 

�:�II'if:·e!gi�����
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Marklnl/ cattle. apparatus for. Hellbardt & Ger. hardt. . . . .  . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'U.026 
�����i:f�re;al;;���.
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Mechanical movement. J. Konar . . . . . . . . . . . . . . . . . . .  624.052 
Metal books. makin!' wrou!'bt. F. J. Monz . . . . . . . . .  624.067 
Metal. rustless. H. S. Taylor . . . . . . . . . . . . . . . . . . . . . . .  6'l4.127 
Metal tube. �'. A. Wilmot . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.IH 
Metals from their solutions, reducing, C. B. 

Jacobs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.040 
MetalliC su lMs. reducing. J. Durie . . . . . . . . . . . . . . . . .  624.000 
Meter. See Electric meter. 
Mill. See GrindtnlZ mil]. 
Mining device. C. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.281 
Moisture. apparatus for preventing condensa.-

tion of. E. H. Maule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.358 
Motor. See Fluid motor. Electr1c motor. Hy· 

draulic motor. 
Mowing machine. front cut. P. F. Hodges . . . . . . . .  624.334 
Naphtba retort safety, devICe. J. V. Rice. Jr . . . . . .  624.094 
Nozzle. exhaust, Mattews & Andricht . . . . . . . . . . . . .  624.Ofi2 
Nut lock. W. W. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.083 
Office door indicator. O. W. Whaley .. . . . . . . . . . . . . . . b'24.278 
Oil burner. J. S. Thurman . . . . . . . . . . . . . . . . . . . . . . . . . .  62U:�1 
Oil burner. crude. Long & Walling . . . . . . . . . . . . . . . . .  024.(J5.� 
Oller. W. H. Wyler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !i'U.2H2 
Oiler and cooler, automatic journal, A. C. Rum. 
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Packing. piston. G. M. Mullen . . . . . . . . . . . . . . . . . . . . . . 624.36.'> 
Paper. perforating and winding machine, W. P. Kidder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624.050 
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�i�or§��r�ff;t
dUC}��n. J. Jacobson . . . . . . . . . . . . . . . . &'24,042 

Pipe flttlnll. C. W. DIetrich . . . . . . . . . . . . . . . . . . . . . . . . . .  624.193 
Pipe scraper, S. Crawshaw . . . . . . . . . . . . . . . . . . . . . . . . . .  624,307 
�lg� �r��tr·3: ��
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Plaitlni machIne. T. F. Hagerty . . . . . . . . . . . . 624,013. 624,OU 
(OQntmtwa on paul; 910) 

© 1899 SCIENTIFIC AMERICAN, INC.
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M��I�I'a PIt. D�u�h ��in�ll Llthl 
o LATHES I N  O N E .  

One a 26-incb Swill};! for the 
commOll run of work. ar,d 

the other :"i powel'ful l y  
triple-JjfeRl"ed «-Ill. 
�wing for heavy work. 
A �ub8tnnttal, careful
ly designed aud well 
built tool. COlits but 

' tt le more than an ordinary lathe. 
J. J .  McCA B E ,  1 4  DEY STREET N EW YORK . 

Buy Teleph ones 
T H AT A R E  G O O D · · N O T · ·  C H E A P  T H I N G S . "  

'rhe difference in cost i s  littl£'. We �uarantee 
our apparatus and gURl'antpe OUf (mgtomel'� 
against 1088 by patent Buits. OUi' guarun 

tep nnrl instrmaellts are both good. 
W E S T E R N  T E L E P H O N E  C O N S 1 R U C T I u N  C O .  

2 5 0 · 2 5 4  S o u t h  C l i n t o n  S t  . .  C h i cag o . 
Largest l\fanujactltl't'TS of 'l'elfp'loner� 
exclusively in the I'l l  itea Statf'.". -------

" A m er ican- H u n n i n gs "  
T E.L E P H O N E S .  

Transmitters. Magneto Bells and TeJe
phone Switchboards. Over �OO, O O O  of 
our telephones in successful operation. 
�r�

e
e�i�� '�tl�l�e

anl!ri��t? o�
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sin.czle line or metallic circuit and number of 
telephones to be used on one line. P-Send 
jo-r catalogue uS. A . " 

A M E R I C A N  E L ECTRI C T E L E P H O N E  C O . ,  
I 7 3  South Canal S t  . .  C h i cag o .  I I I .  

T h e  Coburn Patent Tro l l ey Track 

Store ' Ladders. 
A PAI R  OF STAIRS ALL ALONG 

THE LINE OF SHELVES. 
re<- Send for Book. 

The Coburn Tro l ley Track Mfg .  Co . 
1I f/  J. Y l I I\. E. III A � S .  ��----------�-

N I C K E L  AND 
Electro- Plati ng 

Apparalus and Malenal . 
T B E  anson & Van W i nk l e 
Co .. 

Ne',,·n .. li . � .  J .  
136 Liberty St., N .  Y .  

30 & 32 S. Canal St. 
Cblcallo. 

ROCK DRI LLS 
AI R COMPRESSORS 

S I M P L E S T .  M O S T  E F F I C I E N T  a n d  D U R A B L E .  (RAND D R I LL co.l 
Send .for UatatoQut 1 0 0 Broadway , New Y o rk.  

If You Want the Best Lathe and Drill 

CHUCKS 
BUY 

WESTCOTT'S 
S t r o n g e s t 

Grip. Great
est Capacity 
aoo Durabil

it1,. Cheap and A ccurate. 

Westcott Chuck Co., Oneida, N. Y., U. S. A. Ask for catalogue in Engz"sh. Frenclb, Spanish <>r German. �IRST PRTZE AT COLDAfBL\N JijX POSITIUN. 1893. 

The Yan kee D R I LL G R I N D E RI' 
for grinding both 'l'wlst and Flat Drills. 
Grind� all sized dri l ls from � to 2� in. Can 
be set for any size in a few second�. Gives 
any desired clearance. li'ul l y  guaranteed. 

. .  " Can't Grind Wrong." Catal()(} free 
G. T. EAillES COMPANY, .' " 

250 Asylum A ve.. Kalamazoo, Mich. 

•••••••••••••••••••••••••••• 
: I N S I D E M I C R O M E T E R. : 
• For close • • Internal • 
• �:��e- • 
• Reads In thousandths. Capacity 2� In. to 10 In , : 
: ... ith five �sca�� �ri.��· Too13 Iree. • : l.Hs� STAR R ETT fo9i3, Atho l .  {!:'l.". : •••••••••••••••••••••••••••• 

THE OBER LATHES 
For Turning Axe. Adze. Pick. 
Sledge. Hatchet. Hammer. Au
ger, iI'tle, Knife alld Chisel Han
dles,Whiffietrees, Yokes. Spokes, 
Porch Spindles. Stair Balusters. 

====�"O:,. T�ble and Chair Legs and otber 
irregular work. 

IT Seoo/<>r Circular A. 
The Oher Lathe Co., Chapin Falls, 0., U. S. A .  

Oueen Transits ahd Levels 
l' i Q h  G rade I nstru m ents with t h e  Latest I m p rove m e n t s .  
160 page Eo· 240 page Math-
��rafo"g���� I THE QUEEN I rg':����

a
!� 

application. • _ pllcatlnn. 
E N G I N EERS' A N D  D RAFTSM E N ' S  S U PPLIES.  

Q U EEN & C O  Optical Rnd Scientifip. 
I, Instrument Works. 

69 Fifth Ave., New York. 1 0  I 0 Chest n u t  St . .  Phl la. 

PRESSES,  D I E S  and 

I SI'ttial . matbintry 
For Sheet llietal Worker... _ 

Weet IIfg. CO •• Buffalo, N .  Y . ,  U.S.A. 
. 

, c itutif ic  �mtticau. 
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ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b·2i!.�iU. 623.�7l Pneumatic r1ispntch apparatus carrier, B. C. 
pne����r<:�i�·put·�il· i �;be· 8y·st:e�:  .�:. A.' ·��orci;;ce : :�1:�� Pneumatic propulSion means . . J. C. Walker . . . . . . .  ll24.271 Pneumatic tran/iit tu bes, currier receiving mech-anism for. B. C. Batche l ler . . . . . . . . . . . . . . . . . . . . . .  t)2:1,nn Pneumatic transmis�ion system. B. C. Batcnel-

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.968. (;23.009 
Pocket, safety. M. M. Murray . . . . . . . . . . . . . . . . . . . . . . . 624 .06 1  
Potash .  makiuJ!,' yellow pru�siate of. \V .  Schroder 6"24,:183 
Potat.o bug exterminator. E. L. Bril lhart. . . . . . . . .  fi2il.Y7i 
Power trallsmittin� mechanism, W. E. Curtis . . .  h"2:{ ,!t!J'l 
Power trallsmittinlr! mechanism. D. Rudomin . . . .  624 ,381 Press. See Baling press. Pressure indicator. mean effective. G. F. Atwood 6'24. 151 

��:�i.s
l
.
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t
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t. ;�d' ·appariitus · fClT ' p·rod·lici;;g 624.2;)4 

Pro
l
�����

e
�n;lec�lu�:��I:�B8el·. ·1i .' ·�iui:ph·Y : : :  : : : : : �t�� Propulsion. marine. A. H. LighthalL . . . . . . . . . . . . . .  624.:l5:{ Pump for compressing air. A. Roesch . . . . . . . . . . . . . 62·U1J!J Pumping apparatus for deep wen�. Moore & 

l'uz�l�Sv� 'j : ' Barrett·::::. ·. : : : : � � : : �  � : : '. : " " " '. : : : : :  3�::r� Ruck. See Bicycle rack. 
Ru�king apparatus. beer. H .  W. Colby . . . . . . . . . . . . . h"2a.�IR6 
Railway. E. M. Boynton . . . . . . . . . . . . . . . . . . ... . . . . . . . . . .  b"24 .427 �:u::� .c���r���tf�B�C�X�.����.

i
�.� � : : . : : : : : : : : :  ��t� 

Rai lways, automatic safety appliance for, G .  8. 
.J effries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi24.:.J:l7 

�:}�
i
i�:r�����' gs� 'f�

o
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e��'porij lli 'fr4 ',�e'li gOi;ds: 624 ,213 
portable. D. Brun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624. 1/')8 

Refrigerator, F. E. RHnney . . . . . . . . . . . . . . . . .  G24.08\l. 624,090 
Refrigerator. Rhipper's . . I. o. Bowdi�h . .  . . . . . .  1124. 1f),.1  
Re�enet'ative furnace, I<�. Siemens . . . .  , . . .  . . . . . . .  H24.::t"S 
Rein and hitchinJl strap holder. ']'. J .ee . . . . . . . . . . . .  (i24.22Ii 
Retort for dryin� sewa�e matter. ,V. H. Bowen� . H24.Wti 
Riveting engine. J. Fielding . . . . . . . . . . . . . . . . . . . .  ' . . .  624.4:;5 
Roasting furnace. H .  A. Kel Ier . . . . . . . . . . . . . . . . . . . . H24.04S 
Rook dril l .  H. V. Conrad . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;24. 101 Rollin.2 copper form�. machine for. C. 1< .... . Brooker G24,42H Roof fastening device. slate. C. A. Contant . . . . . . . 6'2:1.988 Sad iron. self heating. F'. G. Lawrence . . . . . . . . . . . . .  624.054 Safety pin . R .  Shedenbelm . . . . . . . . . . . . . . . . . . . . . . . .  624,387 
���g f���::;e�·J.I�;�\;OigIit: : : : : : : : : :  : : : : : : : : : . : : : : :  li1U� 
I Sash holder. H .  Prac,ht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi2t.24;{ 
�:: ��i��1��: �. 'j: :trct��: ·. : · .

.
. · .
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. ·. · .
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. . ...
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.
. ·. ·:: .. ·. ·. �ii�t��� Scale. selt' wei�hing. A .  W. B .  Johnson . . . . . . . . . . . fi24.HAA Scale. weighing. F. K Mell inger ( re-issue) . . . . . . . .  1 1 .738 Screen. See Window screen. Seal and ta.2. car. H .  A. Kennedy . . .  . . . .  f:24 .217 
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Sewing mach ine attachment. A .  Nolall . . " _ ,  . . . . . . fi24.2:lB 
Sewing machine for �titcbinlZ eyelets. P. Krippen -

dorf, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . .  K:!4.2Z:l 
Shade and curtain holder. window. E. McPher-son . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . .  . . . .  . . . .  . . n24.2Rfi 
Sbade Hnder. G. K .  Henderson. . . . . . . . . . .  . . .  624.331 

��:1���I�:�;��js
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r
bl�;l�ki�g ���'�: i P.' H�lr: 624,259 
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.
. : .. .. .. : .. .. : : �  .. .. : : : : : : : :  �::l� Sheet feeding machine, automatic. G. F. I .eiger . 1j24,229 
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c��3' fe��y�at;;;a�bi�'e.L�iK:�·" 6"24.2'>..8 
matico G. li'. I..ehmr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1124. 227 Shelf. table. or desk, foldin� wall . F. A. Steele . . . 624.115 

Shoe upper fastener. A. II . Bnker . . . . . . . . . . . . . . . . . .  fi24,2R7 
Shutter fastener. C. H. Pease . . . . . . . . . . . . . . . . . . . . . .  624.080 
Signaling apparatus, controller for electrical 

traill, W. A. Stambau!<b" . . . . . . . . . . . . . . . . . . . . . . . .  624.il96 
Signaling system , electric. E. S. Simms . . . . . . . . . . . .  624 . :mo  

�l���;��
e
u��:;;a�ic�c���¥.;: M'cQ�i8tioii ': : : : : : :  : : :  :gl,!&"J 

Skirt supporter, M. Cahill . . . . . . . . . . . . . . . . . . . . . . . . . . .  624 .1 71 
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Spectacles. J . McLernon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.300 
Rpinnlng frame attachment, A. C. Allg'oad . . . . . . . .  b'24.148 
Spinning textile fibers. apparatus -tor. Tor1d & 

Stott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . .  624,132, 624,2f.6 
Spray attachment, R. Orford . . . . . . . . . . . . . . . . . . . . . . . .  624,240 
Spring. See Elltptic sprin.2. Vehicle sprinJl. 
Spring shackle and 011 distributer. R. A. Ham. 

mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624,:m 
��:::;��ba�d.
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8emarest 624.189 St.eam boat. D. �'letcher" . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.018 Steam engine, J .  N. Moore . . . . . . . . . . . .  " . .  " . . . . . . . . .  624.23:1 

Steel planing machine. tool . Masson & Fortin . . . .  624.001 

H O U S E  H EATI N C  F R O M  
THE K ITC H E N  F I R E  BY H OT WATE R .  
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to perfection. The range is made io the most substantial manner and is 
finished in first-class style. It ie not an ordinary ran�e with all attach
went. but is designed especially as a beater and cooking stove combined. 
It wei�hs 200J Ibs. and is six teet hlgb. An adjustable fire-pot is provided 
for summer or winter use. It is perfect in alJ respects, and is protected by 
several patents. The honse is heated hy bot water. Radiators are 
placed in the ditferent rooms Rnd connected to the h Heatencouk " by flow ���ii�i?O� �ife:at!� g��:��;��:d
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radiator, the radiators remaining cold. rrhe " Heatencook " system will 
heat an entire house of moderate Size-only one fire in the house. Plenty 
of hot water for bath and kitchen sink. Very economical in fuel. The 
U Beatencook " has been in use for five years. About 1000 rallges are DOW 
giving the greatest satisfaction In many most del\jthtful home.. It Is just 
what you want. Send for catalogue and �et all particulars. Address 
BROOMELL, SCHMIDT & CO., Limited, Box 135, YORK, PA. 

VOLN EY W. MASON & CO . ,  

Fr ict ion Pu l l eys ,  C l utches & Elevators 
P ROVI D E N C E  R ,  I ,  

For Dry Plates and Bromide 
Papers. Acts rapidly, Is staln-
��I� �

nd 
T��e:

e
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e
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ready for immediate use, 250. 
Pure 'llolidol fJr profession
als. 6Oc. ounce. Recommend
ed by plate manufacturers. 
Dealers sell It. Haller·Kem
per Co., Atlas Block, Chicago 

H.egi�ters an accurate acco unt of work done on print-
���er
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.ria��\�:�: 'C��:tli� xr;

a
l�&i1,?& :�� 

repeats automa.tically. Simple, accurafe, durable. Spe
cial coullters to order. Jir Sendlor circular. 

C. J • .ROOT, Bristo , Conn .. U. S. A. 

witb the Improved Wash. 
bnrne Patent Cnff Hold. ij ers can be placed just where . you want them i will never 
sii p but may be instantly re
leased. Drawers Supporters, 
easilli adjusted or takenlotf-
i����:�s� f�� !��e

i
�. gt�

l
! 

pair. or CatalO{lue showiWJ � 
these aoo other novelUes. free. 

American R i n g  Co .. Box P. Waterb u ry,  Co n n . 

P R I N T I N C  P R E S S 

:Jlle ii'elepkone SJlagazine 
CHICAGO.-Only paper published on TeIRphone Ex
changes and Apparatus. Line Construction, Interior Wlr· 
ing� SIgnaling Devices. Telephone Trouble8 and How to 
jl.na them and many other instructive features. Hand
somely Il lustrated. '1.00. sample 10c. Wanted : Bright. 
pus
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It's Easy to mail a DollaJ 
and get by return post one of the handsomest 

Bicycle Bells ever seen . Your choice of 

Lion, Serpent, Turtle or Dragon. 
$1 .00 Each. Accurately modeled, finely hand-chased. $1 .00 Each. 

Handsome jeweled eyes. Finish, antique bronze, and patent lock clamp. 
8tencilin� or decorative device. A. Haberstrob . .  624.012 St eo h J J cob 624 043 � Send for Catalogue " Gen-
St��plr�

a
'Se'e BO�tle sSt��·pe�: · · · · · · · · · · · · · · · · · · · · · · · 

. , � eral Cycle Sundries." The New Departure Bel l  Co. ,  Bristol Conn.  
Stoves. foldinll plate for gas. R .  H. Horne . . . . . . . . .  624,2 14 -;�����;:;�rou��;;;-�-;;;:�����I.�:I.;-= •• ;;;;:;:;;iiiI .. �--;;�.:,-������t�g�'y�����!b

a
��8 fn:in��f�!

l
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624 .30.; WE WANT YOU to send us your name ann 
less compound from, J ... O. Helmers . . . . 624.027, 624.028 your neighbor's oame and addrese 

�����r;g:[e������':lr�I�: g: P.·i��f.biH: : : : : : : : :  
. .  : : :  �1:� l'tl.ewt"o w�e�� EVERY GOOD FARMER 

Tag holder. M. Z. Vil lefeu . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.410 A FREE SAMPLE COPY OF THE 
���c�l::'p���n'.\��\j�

c
��do:·. �OO.

k : : : : : : : : : : : : :  :gl:l�� Agric u 1 tu ral Epi to mist Target trap. A. M. Jenkins . . . . . . . . . . . . . . . . . . . . . . . . . .  624.044 
Tel:�����: ���;:.
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n: 624.046 I --�. ;::;:;;;;;;;!�����=::;:;:;;:;����.I Thermostat. A. Roesch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.098 

Tblil coupling. l . F. Haull' . . . . . . . . . . . . . . . . . . . . . . . . . . . 624.il29 
Thimble, thread cut ting. sewinl!'. E. H. Randell . .  624.!lAA 
Thread box. M. J. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . 624.�1:1 
Thresblng machine. H. A. Rands . . . . . . . . . . . . . . . . . .  b'24 .3-� 
'l'ire. cushion, J. F. }4'inin . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.:{15 

�t�:s,
w
p���� �o� in����� p'rieuniatic: WiCkersham 

624.:l14 ! 
& Janlison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.417 I 

Toasting and broi llnJ{ apparatus, LUrie & Biloon . 624.356 
Toe calks. apparatus for manufacturing. ChUds 

& Sangster . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . 1124,2\18 
���r��i:���
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Tote box. W. G. Avery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'2:1.oo4 
Toy. J. G. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.2.;1 
Toy. mechanical. R. Teichmann . . . . . . . . . . . . . . . . . . . .  624,403 
Track sanding devices, sand box for. F. W. Til 

den . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'24.1�1 
Tramway switch mechanism. overhead, J.  H. 

Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.302 
Trap. See 'l'arllet trap. 
Trimmer. See Pipe trimmer. 
Tripod stand. Jones & Mayo . . . . . . . . . . . . . . . . . . . . . . . .  624.:140 
Truck. barrel. T. T. Dickerson . . . . . . . . . . . . . . . . . . . . . .  6'2:l,\J9; 
��,:;��. <§e�'J�t"W:I'be: " " " " " " " " " " " " " " "  

624.113 
Typewriter, W. C. Cbapman . . . . . . . . . . . . . . . . . . . . . . . . 624,297 Typewriter instruction. metbod of and apparatus for. C. W. Barkley . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . .  62.1,966 
Typewriter ribbon feed reversing mechanism. G. 

A. Seib . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  624.107 
Typewriters. paper carriage and index mechan-

ism for, F. X. Wagner . . . . . . . . . . . . . . . . . . . . .  " . . . . .  624.1:l.; 
Typewritin� machine. H. L. (�'aveau . . . . . . . . . . . . . . .  b'24.a23 
Upholstering appliance. H. Voight . . . . . . . . . . . . . . . . . 620:14 
Valve �enr, enlline. �'. X. Drolet . . . . . . . . . . . . . . .  ' . . . . 624 .19fi 
Valve, water 'tage glas�. S. Cook . . . . . . . . . . . . . . . . . . . . 1124 . 184 
Vapor burller. incandescent. J. A. yarton . . . . . . . . . 624.28" �:Cf�J:���k�·. �lfie:·&��c·J)on(;u�ii : : : : : : : : :  : : : : : : �t&u 
Vehicle fnll attachment. Krause & Brachhansen. 624.222 
Vehicle. motor. J. N. Forbes . . . . . . . . . . . . . . . . . . . . . . . .  624 ,R19 
Vehicle motflr wheel , J \\,f. Walters . . . . . . . . . . . . . . . .  624. 414 
Vehicle rllnnill,l? !leur. G. Thomas . . . . . . . . . . . . . . . . . .  624.204 
Vehicle �pl'lng. el l ipt ic. S. ('. Hitchcock . . . . . . . . . . .. 62t.03.'l 
Vehicl� washer. overhend. J. P. Baird . . . . . . . . . . . . .  624 ,423 
VehiCle washinll hose. cutoff device for, J .  P. 

Baird . . . . . . . . . . , . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . fi24 .422 
Vehicle wheel. J. A. Heany . . . . . . . . . . . . . . . . . . . . . . . n24.� 
Vehicle wheel. W. Hulslander . . . . . . . . . . . . . . . . . . . . .  624.Q.38 
Vehicles, controller for e iectricaHy propelJed, E. 

B. W. Reichel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62�.2!iO 
Velocipede fork crown. �". A. Cook , . . . . . . . . . . . • oe • •  fi2 I .1S2 
Votin.2 machine. Cunn il lJlhnm '-" Major . . . . . . . . . . . .  62�.ft!l1 

For PlaninR' Mills, Carpenters. 
Builders. Furniture, Chair. Vehicle, 
Wheel and Spoke Makers, etc. 

nr Corresplmdence Solicite<!. 
llIustrated 312-pa"e Catalogue free 
to manufacturers and foremen. 

T H E  ECAN CO • 
3 2 7  to 3 4 7  West Front Street, 

C I NC I N NATI ,  O H IO. 

THE FORBES 
PATENT DIE STOCKS. 

Two and three Incb pipe can 
be tbreaded by a bOY using 
only one hand on a crank. 
or Send l<>r iUust-rated catalO{lUe 

C U R  T IS & C U R T I S ,  
6 Gard e n  St . ,  Br ldgepori , C o n n .  

MACHINE S 
for DRYING Grain. Sands. Clay., Fer
tlhzers. Colfee. Wet Fee� cbemlcalF! 
�\)'Lt'jK's 

e
!;d ��AN:R�"� 

E 
or Seoo for 6th ! llustrat.e<! CatalO{/Ue. 

���i!!� S. E, Worrell, Hannibal. Mo . •  U. S. A. 

Monarch 
Bicycles 

$25 $35 $50 
The World's Favorite 

ACENTS EVERYW H ER E .  

USE  GR INDSTONES ? 
If 80, we can SUPPlY you. A l l  sizes 
Inounted and u lI l llounted,  always 
kept in stock. R�member. we make a 
�r:.

c
����g:eS�

le
�

g li���: �t:Z�e
e
-

The CLEVELAND STONE CO. 

Wa,l?on. weighing chute. C. Bernhardt . . . . . . . . . . . . . 62:-t.9ifi , -li.iii"i�iiiiijiiiiPij�iiiiii.jjiii'ii�iiiiiilijiii-
Washboard . . 1.  Rteruad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6'24 ,3� I 
Washer. See Vehtel e wHsher. 
Washin.2 machine. H. K leiman . . . . . . . . . . . . . . . . . . . .  h'24 .220 
Washing machIne !learing. A. H. Herron . . . . . . . . . . fi24.0:n 
Watch rol ler remover. KN. Parker . . . . . . . . . . . . . . . .  624.242 
Water boiler. electric. J. C. Cramer . . . . . . . . . . . . . . . .  624,306 
Water closet tiushinJl apparatus. A. La Bonte . . . .  624.224 
Water. heater. J .  McCartney . . . . . . . . . . . . . . . . . . . . . . . .  624.070 
Water wheel. A. H. Li�hthall . . . . . . . . . . . . . . . . . . . . . . . 624.350 
Water wheel bucket or vane. A .  H. LI"hthal l .  . . . . 624.349 
Web feeding and pasting mechanism, L. C. Cro-

well. . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 624.308 
Weighing apparatus. L. D. Orr . . . . . . . . . . . . . . . . . . . .. 624.374 

«(J()nt.\nt.t.ea on page IIJ.) 

Distilled Water--10O% Pure from th" Sanitary Still. 
TESTIMONIALs-Physicians' endorsements and full particulars by retnrn mail. Only Still recognized by the U. S. Government. Six Styles. $10 up. 

TQ CUl'B.lQ&Al'll co.. US No. QrccJI, St .• ChiI:a&Oo 

© 1899 SCIENTIFIC AMERICAN, INC.
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\\' eighing machine. l( H. HichardB� . . . . . . . . . . . . . . . 624.�79 
Wheel . W. L. Huffman . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  b'24�o.'lO 
\V heel center, ]£V<\IIS &. Henley . . . . . . . . . . . . _ . . . . . . . . 624.00l::i 
\\' h ittietree hook . H. ( J I!-lOIl  . • • . . • • . • . • • • • • • • . • . . . . • . • H24.37;{ 
\V l1 h,t board. uu phcate. :\l. ( ' , H y an . . . . . . . . . . . . . . . . U24 .104 
W ick raiser loek i l lf,! device. K E. Northway . . . . . . .  624.074 
W lllches. nnchurl l lg llIenllS for pv ..... cr. U.  C. God-
\Vil�d��' iock: �·w·l ; ig t;li,· 1i: 'i3: 'Ste\:eiis: : : :: : : : : : : : :  �1!:Y� 
"' indow screcn .  U. A .  Youlden . . .  " . . . . . . . . . . . . . . . . .  624,418 \V ire drawing lIIucl l i l J P .  C. Hnnuunn . . . . . . . . . . . . . . . H24.018 

I T'S E A SY For You to Obtain an Educa- M 0 N EY tion whlcb will QI!",lify You for a Better Posltton and enable You to Earn More if yOll will devt?te. some of your spare tilDe to study at home. at a cost so low that you will not feel the outlay. 
ArcYa��������,'1���a�1��\rif:!'w�1-:r�hA!�CilneCb�i�ig��i�;�.Jl'lstte¥e�t ��k3 S.t\.��aWr�:f��'bt;:��\�t· S. A •• sample pages of text books, drawing plate. and booklet of letters from students all over the world. . 
The Un ited Correspondence Schoo ls, 1 54, 1 56 & 1 58 F ifth Ave . ,  New York 

\Y ire strainer, J . D.  Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . 624.273 
W ires, mac h ll le for wrapping: �tay wires al'ound A R I F L E l i l le ,  \Y . McClos lwy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G24,072 make a Bu n ' s  P R O POSALS.  \Yrench. See Pipe wrel lch. 2c. stamps for \" rench ,  A. H. Andersun . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6?4,149 "A." 126 pages Wrellch, J. N . B i l l .  

D
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A bdomi l l ld band, A. \Yardruper . . . . . . . . . . . . . . . . . . . 30.700 -

SEtb���c��P���tf��lt��� ��lIi�:e����!�ki�; vil1e, �. Y .• unUI 12 O'clock m.,  of 1'bursday. tbe 2fltb 
�:fiV��i�

a
Ym��!t· :1{��kt�g� W��tdB��� flf������ftronnd 

New Y or�. in accordance wit.1I BPecitlcationsl. copies of which. with blallk propO!;�: I �  and other inlorrnation, 

.:� well protect 
if armed with a 

SMITH & 
WESSON Revolver. 

Quick, 
sure and accurat� 

SMITH & 
WESSON, 
1 4  Stockbridge 

Street. 

Sprlogfleld 
Mass. 

Catalogue 
Cor a 
-p. 

Collars and 

Cuffs. 
Stylish, convenient, economical. Made of 

fine cloth, finished in 
pure ' starch, and ex
actly resemble fash
ionable linen goods. No Laund"Jf Wo,.k 
When soiled discard. :ren Collars or five 
pairs of Cuffs, 2Scts. 
By mail, 30cts. Send 

6 cts. In stamps for sa.mple collar and pair 
of cuffs. Name size and style. 
REVERSIBLE COLLAR CO.,  Dept. J , Boston,  Mass. 

�1.. 5 t " 5  OANTt TASSO  � MU:l l l lO  A N GElO RAPHAEL 

Badge, \V H .  Craft . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . 30,644 BHlige. �I '1'. G rat'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,645 Hieyele stirrnp uV ller. C. 11'. W ba ley . . . . . . . . . . . . . . . . .  :{(),6f)7 Bottle. �'. SChl l l i l lg' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 00.1)64 
R�i��.

l :W. k l' �,� � ��. t �oy d::: . ......
. : ....... . :.-.-: .. .-::. ':.-.' .. :: ... .. ... : �J8¥ 

�:I��S�;vl!i·.]1)�1E.hir�im�.ge: : : : : : : � : : · · : : : : : : : : : : : . :  � � � �:�7� 
COIlVt:!l' lt:! l' lJox. F. Schwedtmanll . . . " . . . . . . . .  30.HSS to 3O.tiHO Corner dUst lluard . C. \\' . \V lth ingtoll . . 30.tiS.t . :10.685 
Cream separator column, H. :\. GugeL . . . . . . . . . . . . . . 30.673 Cultivator frume, \V. L. Beal l .  . . . . . . . . . . . . . . . . . . . . . .  30.680 
Dental chair supporting piece or plullg"cr. E. M. 

Frederi c k s .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 3O,tro3 Die for forging bodies of rotary trimmer cutt ers. . E. Childs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.677 
Door check frame. C. M. Burgess . . . . . . . . . . . . . . ;)0,1)9]. 30.692 
1����rog�iJ��.r��e\��Vt�:;��?'� .�: . ��r.

i
.
l
��.

l'
.�

.
: : : : : : : : : : �:� Fabric. warp net, F. O. Haubner . . . . . . . . . . . . . . . . . . . . . 30.709 �'inger rillg. C. H. Pfei l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 00,647 

F'ire cracker body, C. L. Curtis . . . . . . . . . . . . . . . . . . . . . . . 30,658 Fire cracker charge UJld stem. L. Nordlinger . . . . . . . ::)U.659 
Flower holder for persoHul wear, C. 1\. Littl ehale .  :-ru.t;'53 
b��n��;nbe�?ll.��. t:���r�.l������ .. .. .. : . '�'. '. ' .

.. .. .
.
.

.
.
.
. : '  . .. .. '.': �::� 

Golf stick handle. W .  A.  Griffith . . . . . . . . . . . . . . . . . . . .  :-10 •• 08 Graft cutt ing blade, J . \V. \Vood . . . . . . . . . . . . . . . . . . . . an,li7£> Grooving tool blank. '1'. K. O'Brien . . . . . . . . . . . . . . . BO,ml Helmet, C. F. Lehmanll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;·)0:;02 Kuife, pariug, H .  H .  :sb eel y . . . . . . . . . . . . . . . . . . . . .  . . .  30,li'j4 Lace fastener. Purdee & .l udson . . . . . . . . . . . . . . . . . . . . . 00.052 Ladle or simi lar article. \'1. A. Jameson . . . . . . . . . . . .  30,648 
Lamp. L. C. 'l'itfany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 00,665 
Lamp. acetylene gus bicycle, C. Ke l l y  . . . . . . . . . . . . . . . 00,666 
Lamp casing, electriC arl'. C. E. IIarthan . . . . . . . . . . . .  aO.686 Leg-ging. C. S. & A. S. I-Iullt ington . . .  . . . . . . . . . . . 30.703 
Locket, B. M. Graff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,646 Locomotive tender coupling. S. J. Meeker . . . . . . . . .  30.682 
I ... ocomotive tender CQuplillg bracl{et plate. S. J . Meeker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3O,f083 Manbole cover. T. P. Greger . . . . . . . . . . . . . . . .  30.ti95 to 00.697 Manhole cover frame. '}I. P. Greger. . . . . . . .  . . . . . .  30,694 
Match, G. R . •  'ord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,656. 30.657 
Medal or similar article. H. K. Sol berg . . . . . . . . . . . . . . 30.643 
Metal stock ,  R. Dulk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.670 Necktie holder, D. Haslup . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.701 
Paper trimmmg machines. cutting blade for wal l ,  

A. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.676 
Pincushion. C. JonetL . . . . . . . . . . . . . . . . . . , . . . . . . . . . .  3O.7Df> 
Pipe member. tobacco. W. C. Cunningham . .  30.660. 00,661 Pumping power base. K. Chickering . . . . . . . . . . . . . . . . OO.G98 
Sc�ew cap. C. M. Hil?�ins . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3O.tit.i9 SkIrt and shoe protector. G. S. Hense l .  . . . . . . . . . . . . . 00.704 Spool thread holder, H. Strau.sberg . . . . . . . . . . . . . . . .  30.654 

iggg�: ¥l���!�::·�: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:m Suppository. C. L. rJ'rusler . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,699 '['obacco package, G. Millhiser . . . . . . . . . . . . . . . . . . . . . .  30,662 
������ �u;�gin�o��bb���rC: l�·F�W���::::::::::::: �:�� 

TRADE MARKS. 
Antirheumatic. ��arbenfabriken of Elberf�ld Com· pany .  . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . 32,805 Antiseptic and a remedy for certain named diS-eases. Dr. A. H. Kel ler Chemical Company . . . . .  32.801 Bitters, J. P. Mette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32'.807 
Canned goods. certain named, John Boy le Com. pany .  . . . .  . . . .  . . . . . . . .  . . . . . . . . .  . . .  . . . . . . . . . .  . . . . . . . .  32,816 Cigarettes. American 'i'obacco Company . . . . . . . . . . . .  32.806 Coffee, P. B. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,811 Cure for cert.ain named diseases, Consolidated Medicine Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,802 Embalming fluid, Imperial Fluid Company . . . . . . . . . 32.797 
Enameled ware, certain named. J. C. Dowd & Com-

Flo�.
n
l: <5: Lei;;w·eber::: . ·. ·.·.·. ·.·.·. ':. ': . . : . ........ .... .... ':.'. :.'.: ��:�g 

FOOds, cereal breakfast, Elgin Breakfast Ji'ood 
Frn?t��E���;i, ·Rowi;.lld· &; ·ii,li-i-is,;n: · · : : : :  . . ::i:i:S1( �UE Game, Milton Bradley Company . . . . . . . . . . . . . . . . . . . . 32.789 Hat finishers' labels. \Vharton &, Company . . . . . . . . . 32,790 Hats. Ferry & Napier . . . . . . . . . . . . . . . . . . . . . . . . . . 32.18B. 32.784 Hearing-. instrument to assist the, R. C. M. Bowles 32.';"92 Hosiery. F. 1\1. Farber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.785 Lamps. vehicle unci bicycle. ��. J. Dolan . . . . . . . . . . . . 32,819 Lotions and ointments, perfumed. A. Peter & Compauv . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  32 ,799 
Macbines. certain named. Sager G ear' Com pany . . .  32.823 
Malt extract, A. G.  Bnpfel's Suns . . . . . . . . . . . . . . . . . . .  32.810 

_.':::=:=:=:=:=:=::::::::::::::::::::::::::::::::::::::::::=:::::..s..._ I �g�: �6����::g: �j.!��l�: 'N'estie : : : : :  : ,: : : : : : : ': . : : :  g�:�}� 
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O.��i.��I 32,787 

� CI � . = F;; QJ 
'rhe Niagara Clip "holds'- securely from Pens. 'rurner & Hurrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.788 
the thinnest sheet of paper up to � Pil ls and l iqUId laxatives, A. Pet er & Company . . .  32,798 inch in thickness, and can be used ovel' Pil ls. tonics. ointments. or Jotions, A. Peter & 
&rr��T:{t:��i�eco�3;���r��a�t�h� v�?J Pla�:t7���id{ng ' ��late�tai : '  'Xmertcan" '�ioiioiith' 32,800 
unshzhtly pin boles in attaching second Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,7H4 letters, bUsine8s cards. checks. d rafts Polish for leather. metal, or wood. Lane & }i�itte . . 32.793 Alrents Invoicesj etc. Put up in boxes of 1m PolIsh, liquid, Carter Cbemical Company . . . . . . .. . . . . 32.7!1b Wanted. especial y for desk convenience. Powders. hog, chicken. and cattle. A. A. Gery . . . . .  32.796 

NI AGARA CLIP �'8:'.J'�"A�¥.' if �r';)�t;i;,,���},�f.P�iify He����e,.�ct��. � .�e�t�i.� .n�.,:,.�
d
. �.i�.����:.�����.� .� 32,80' 

The Ladies' Del ight 
The Robinson Tbermal Batb Cabinet. The only batb tbat makes you clean. Tbe only batb that makes you well. Tbe only bath tbat makes beautiful Complexion. 

Men enjoy It better than Turkish Batbs. 
Prices $3.�0. $".�O and $ 12.�0. 

Our Cablnpt opens at top to cool off; others do not. 

I Remedies for coughs. colds. beadaches, and la ! Scnf:�:��ift�j�
i
sc�?e

d
b���;g;�.��l.� : : :  � : : : : .  : : : : : : :  �:� 

Stuves and ranges, rrhomas \Vbite Stove Com-

� �f�I:J,;.���: 1���w�f��':':': ': ... :.:.: .... :.: ....... :.:.: .... :.: ....... : ...... : .
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LABELS . 

" C��rs��
i
.
a
�.1l�br:.��� . .  ��� . . ��i.���::� ��� .�?����� 6.904 .. Dr. James' Miniuture Headache Powders," for beadache powders, J. W. James Company . . . . . .  6.907 .. Edelwei�s Rocky Mountain Herbs Breast Tea." for an berb compound;' R. Bloomer . . . . . . . . . . . . .  6.905 

. . E���CJ�;S�.� ?'����:'.'. ���. ��.�
i
.����::�.

l
� �.����.I�� 6,906 

. j  14'rench'B Pure Gold," for jel ly . R. T. French Com' 

. ,  J fr��� . niiiries',;; 'for' 'condensed 'milk, Charles 
. �f 6.001 

" L�li�e�:�u���m'pa�y: 'Cieopatr'a's :Cbar'riiY for 6,002 

.. M�i;:�rc:�it1'e�' forD�g���'''i8ed � �iik',' Charies 
. E: 6,008 

" s��rc���sa'l���j for a s'sive: 'Keske 'iirothers: : : '  g:� 
PRINTS. 

" EL�rU���!w����.t.r.i.�.�,� :.�� .�������C.�l. �.������:��� .�: 133 ., H. W. Johns' Asbestos Rooflngs." for insulating materials. etc., H. ,W. J.ohns' Manufacturing Corn-
u p��l�� . o't' 'wales' Egyptian ' cigar'ettes>"" for 'cigar'- 134 ettes. Manz Photographtng- Company . . . . . . . . . . . . . .  132 
•. Wahl's Bouillon," for bouillon, Bouillon Stock Manufacturing Company . . . . . . . . . . . . . . . . . . . . . . . . . . .  131 

Awarded Jt"irst Premium at Omaha Exposition. 
Over Four Hundred Thousand Cabinets in use. Every an� �����;1IlCftf: f��e�ho�ns:Yfi�c:;i�riy ag�t��f��ig� 

��.�te���13:l&�:�c��e�e���t:� I�ctesp�c��iy��� Issued smce IStla. will be furnished from thls office for 
patented. Beware of infringements, as you are liable 10 cents. In ordering please state the name and number 
to p�osecution. We sell on 30 days trial. Get a of the patent desired, and remit to Munn & Co . . 361 
Cabinet And plIl'ifv your blood before Hot Weather. Broadway, New York. Special rates will be given where 
8end' for free boo" ,  T�Hea]th and Beauty," and treatment a large number of copies are desired at one time. 
on all diseases. \Ve have a Branch Office in every large C a n n dian par enlS may now be obtained by the In
clty,where our Cabinet can be seen before purcha.sing. ventors for any of the tnventions named In the fore
Good agents wanted. \\" e furnish capital. Write at once alOUllZ' hst. prOVIded they are SImple. at a cost of $4.0 each. 

ROBINSO N T H E R MAL BAT H CO. , . I M.��u����:�J�:...c°:ni:'�I:e&��e�� .. :J�rJ�� 
'00411 .JeG'erson Street, TOLEDO. OHIO J VorL Other foreIaD \>&tente III8f a.l.eo be obtained. 

$5 10 $30 3��!n�!�!!��S fi N E W A N D  S E C O N D  H A N D .  
2 d  II Mll tI-;:ood &8 any (or scnice. SS lu 1 1 2. 
�. ·w ' 9 9  Mudt'l" � l �. aO lu ,SO. !'toot
� hhdlt'r. we

. 

;!,u:tr&nI¥e to Ii"'.' �'UU IIIUDt'y.L6rgut � \ \';uiety to st"leet rrom. Lowest rrice9 C1'er quoted. 
- - E't'I"J customer satisfier!. Shipped 6ubject c.o e.lamin· rttiOD .. ,,<1 '1.r>prova1. No mone,. in advance. A felf �ood Atil-:NTS WANTED. For price Ustand p4'rtlo. 

ulaTII llddf'el!lB the old ftU.ble cycle heule, 
BRO WN.LEWIS CO., I t' t· , 298 Wabash A,·. , Cbleago. 

mab.b�.h�E���L'�RI�C5�\����ps of Engineers, U. S. A. 

d! BON E M I LLS for RAW BO N ES MOD EL MAKER I make Models for Electrtcal and (F\ Wilson p. atent.) Capacity 

. 

.. Mecllanical Appliances, also flne 
from one-half ton to 40 tons. machinery . .  M. SANu..E�, 62 C�rt�dt St. ,  �EW YORI<. 

� WILSON BROS •• Easton. PIt •• U.S.A" , MODE L S I ..... C ATA C O C U < S ' R IO " 

KNO!A��q§N�T;��! BEAUTY and WEALTH. 
Every portion o f  the body en· 
largen a n d  strengthened. Will  

Personal Magnetism 
S i m ple. scientific 

Philosophy of �uc· 
,cess as demonstrated daily. 
Interestitlst readin� fre"'. 

Prot. L. H. Anderson, B. A. 59, MasoniC Temple. C,blcago. 

.... U N I O N  M O O H  WORKS 
& C.E.ARS @:) 1 93  CLARK CHICAG O .  

ACETYlENEDEA LE RS' H A N D BO O K  
lnformation net. 4 2  PP. 1.0 cta. 
F.CORTEZWILSON .!tCO. ,ChiCagO 

Our Folding Boats are puncture proo f .  Galvnnized steel ribbing. For .httnting, fi8�ing� �:r:ploring , and family 
p lea�ure. W a l ter WeIJmall took thel}l' Qn�hi� polar tnp. lt18ut: Schwatka e:r:plored 
the Yukon with them . Awnrded fir!o;t'ltremlllID at World 8 FaIr. Send 6 c. for cat
alogue. 40 engravings. KINO FOLDINO CANVAS BOAT CO., Kalamazoo, Mich. -:= -- - --- =-� - , -

GAS ��fl GASOLINE ENGINES 
WAT E. R  M O T O RS 

B AC K U S  WAT £. R  MOTO R co N E.WAR K  N J U S A 

50 Y E A R S '  
EXPE R I E N C E  

PATENTS 
T R A D E  M A R K S  

D E S I G N S  
COPY R I G HTS & C .  

q��lii(;Il:s������� gusrk���li��� g��
c
�.'h

t
�?�e;?�it 

invention IS probably patentable. Communica
tions stnctly confidential. Handbool{ on Patents 
sent free .. Oldest ajlency for securing patents. 

Patents taken througb Munn & Co. receive 
special notice. without charge. in the Sti�ntifit Jlm�ritan. 
A handsomely i l lustrated weekly. Largest cir. 
culation of uny scient ific journal. 'rerllls. $:, a year ; four months. U. Sold by all llewsdealers. 
MUNN & Co.36 1 BrOadWay, New York 

Branch Office. 625 F St.. Washington, D. C. 

NOVELTIES & PATENTED ARTICLES 
Mannfactnred hy  Contract. Pnnchlng Dies, Special Ma
chinery. E. Konlgslow & Bro., 181 tleneca St .. Cleveland ,O • 

i��� j TYPE W H EE L S. MODELl L';:XPERIMENTAL WORK. 8MAU. MACtlIIIERY 
NOIl'E1.T1E6 It t.TC. "E.W ':.O anNaL WORKS 100 ""'SSAU 8! N,T .. 

l'o?J WANT a BARGAIN ?  fO�1L WISH to sell? l� , I'M l8lAlHERNS WAN I ED BlrlC01MAY ' - HAR BACH &'CO. 809Filbert St. PhUa.P .. 

G R I N D I N G  M i llS F O R  A L L  P U R POSES.  

versal Eccentric Mill. Address J�ol��nb;:&�e�hlj�; 
SON. 2S Rodney Street. Brooklyn. N. Y. 
Wanted.-Foreman or ASSistant Superintendent with 
snfficlent knowledge to install an oil engine plant. 
State reference. and salary required. J. Littlejohn, 
Toronto Junction, Ontario. 
WANTED-Few I'onest men with some means, to help secUf'e "and " place on market attested inventions and 
l::':�f.tsAd����S mt�':;�:f f1:�� fG£b"e"nt:'t���ler:"lt��i� ROCk. Ark. 

To Authors : We Publish 
Manl!scrtpts required. Ii ��: i'�� every da.y 

TENNYSON NEELY, Publ isher.  11I;-I\�VJt'i��e, 

Y O U  CAN MAKE. $ I OO.A W E E. I\  ' OWN YOUR OWN SHOW, COMPLtTt O UTrIT-$ IOO 
LIFE. M O TION FI I.. M.5 & MACH I N E. 5 GRE.AT PA5 510N PLAY &. 0; 00 O T H E R  S U B J E C T S  I L L U 5 T R.  C. A T """ L- O c.. U £:. 5  r R E. E.  

. L UB IN, LARG£ S r MFR PHILADELPHIA P. A .  

F O R S A L E .  LIght Water Power, Building and Residence.�Wltb abol!t 3 acres land, plenty fruit. Sitnated in village of abont 600 inbabitants. RR. Good schools and 3 churches Correspond with C. S. Cbambii�:!fb�.
S��'y. 

Experimental & Mode l  Work 
Cir. &: advice free. Wm. Gardam & Son.45-51 Rose St.,N. Y .  

We jlIe Selling 
13.00 E1ectrtc Bell Ontllts for . . .  '1.00 21.00 Telephones, complete, for 5.% 
12.00 Fan Motors. with Battertes 5.95 

8.00 Electric Hand Lanterns for 3.00 
10.00 Electric Carriage Llgbtsfor 3.95 

8.00 Medical Batteries for. . . . . .  3.�5 �:� ��"ci':[;� I]J!r:i��io�e�u��� l:� l'-Candle Han"ing LllJDp, with 
Tele::�t�'Jut�[" coiiipieie� 'for 19.� Miniature Electrtc Lamps l"r. . ..0 Sewing Machine Motors for. . . . .  5.00 
All Electrtcal Books at low prices. 

We Undel'sell All  on EVl'rytbinll' Electrical. 
O H IO E L ECTR IC W O R K S .  C L E V E LA N D  O. 

Headq uarters for  E l ectr ic  Nove lt ies and S u p p l ies, 
pr .Agent. Wanted. pr SClid tor lVew CatqloguejUlt ouc.,  

© 1899 SCIENTIFIC AMERICAN, INC.
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A Road Locomotive� 
it. might be call
ed, but it dOP.8 
not take an en� 
gineer to run it. 
The Winton 

M otor 
Carriage 

I S  distinguished 
for Its simplicity 
and ease of ope
ra.tion and any 
one of ordinary 
abil ity can care 
for sod use it .  
Clean, quiet, du
rable. economi
cal and .atlsfac-

Price 81,000. No Agents. t'i.'"rt;onH 1 �t�'::: 
Write 1<>1" Free Catalogue and when I/Ou can secure �liv"'Y 
TH E  WINTON MOTOR CARR IAGE CO •• C l eveland. O h i o .  " P TRADE M A R K  D " 

E C A M O I  . 
A L U M I N U M  PA I N T. 

Rk:��.·
t a

w��:�?� °b!��\��::'ble�O*k:, ���e J;�°"i�a 
Weatber

R
roof. Durable. Easily A

�
lIed. Bicycles. 

�:'�"���·Mo����I�pi:��iiB. ���t�.ri'�s: fo�i�\��
r
nra�t 

eL8, Cars, Stations, Genera.l Decoration, etc. Sample 
""ttle. by mall. for 25 cent •. 
T H E  A M E R I CAN PEGAM O I D  CO •• 348 B'way, New York.  

CHARTER Gasol ine Engine 
USED ��\����� FOR ANY P U R POSE 

Stationnries, Portables, 
Enll"ines and Pnmps. 
IT State your Power Needs. 
CHARTER GAS E N G I N E  CO • •  Box 1 4 8 .  

$ c itutiffc �mtricau. 

Cbt Uidor Jlutomobilt 
narks a new era in the use of steam , and steam is pre-eminently 

the power to use on Automobiles . 

We have solved the problems which have heretofore prevented 

the use of steam in the hands of the general public. 

With a Victor Automobile it is possible to go for 25 miles and do 

absolutely nothi ng, except put the power on by opening the throttle, 
and steering it. 

The water is maintained automatically in the boiler, and is 
guaranteed not to vary one i nch . 

The pressure on the fuel tank is maintained automatically, and is 
guaranteed not to vary one pound. 

Other details have been put to rights , and we are prepared to 
guarantee satisfaction in road work. 

Orders will be received for the wagon illustrated herewith at 
$ 1 .000, to tJe delivered in July , and guaranteed to be satisfactory i n  
road work before payment. 

These wagons w il l  have four horse power, and will be geared 
according to the hill climbing or speedini; necessities of the purchaser. 

Victor bicycle riders will know that our twenty years' experience 
as bicycle builders has enabled us to prcduce an Automobile fit to 
take its place in the family of Victors. 

OVERMAN WHEEL CO., 
Chicopee Falls, Mass. 

. �THE��GUARANTEE�D�WHEEL��·l' 
Bevel Gear Chainless , $60. 

fastly maintained, 
it is the foundation 

of the past and 

� RE S � E N l_�_"�����r� 
s e a s o n s  - l o w  

enough to be prac

t i c a l  a n d  high 

" " " " " " " f u t u r e achieve- " enough to cover a 

ments of the wheel � first grade product of/I :' " I I I I I " ' t l l l l l l l l l l U I I I I I ' l r l l l l l l l l l l l ' I' I " ' I ' ' ' I , e  
Adults' Chain Models,  $35-

� 1 1 1 1 1 1 1 1 1 " 1 1 I 1 ' 1 1 1 1 1 ' 1 ' 1 ' 1 1 1 1 1 I 1 ' 1 1 1 1 ' 1 1 1 1 1 1 1 ' 1 1 " 1 1 " 1� 

: Juvenile Models, (;h��Y�) $25· 

: CH ICAO��WOESTERNTAWH'EELOF�ORKS� F:�: YORK. 

(lI��U���U��� 

I COIullllJia Bevel-Gear Cnainless Bingnle 
MAC H I":N"':E:'.R�Y��A�N::D��S�P�E�C�IA�L�TIilllO�O�L�S I 

FOR T H E  M A N U FACT U R E  OF' 
M OTO R V E H I C L ES 

THE J .  E .  COSTILO MACHINE WORKS, 
1'0 Hndson Avenne. Brooklyn, N. Y. 

H. & R. Arm: �a. 'I H&mmlrll:: 
32 and 38 
Caliber S. & W. 
Cartrid�es, Auto
matic Shell Eject
ing. Positive Stop on Cylinder. 

AN ABSOLUTELY SAFE ARM. 
HAR R I N GTON &. R ICHARDSON A R M S  CO. 

WORCESTER, MASS., V.  S. A. pr' Send f<>l" DtBcripUve Catalogue .. S." 

Eaaiest running. cleanest, safest, most durable. Complete protection 01 running gear from 
rain, mud and dust. The best hill-climber and a delightful cOlIBter.  

COLUMBIA AND HARTFORD CHAIN WHEELS 
The new specially cut sprockets and hardened pin ebain show better results under test 

than any other chain wheel mecbanism. 
New Models : Chalnless, $75 ; Chain, $50,  $35, $26, $25. 

Catalogue free of any Columbia dealer or by mail for 2·cent stamp. 

PO PE MANU F ACTU RINO CO., HARTFORD, CONN. 

. ' " " " , , · · · · · · · · · · · · , · · · · · · , · ·· · · ·e 

Tribune Bicycles 
for 1 899. 

The Best Wheels i n  the World. 

... Write 1 <>1"  large New Catalogue iUustTat .... o o ut"  
full line oj twenty-three models. 

The B lack Mfg. Co. , Erie, Pa. 
••• • • •  I • •  ,.  I •••• " . " " . , • • • • • •  " ' " 
There if.. no Kodak but the Eastman Kodak. 
By the 

KODAK 
SYSTEM 
�e��":"j'8o�o:J

a
&�foa��

e 
I�

n
::!:d dayllgbt. 

The film is {lut up in cartridge 
form and IS perfectly pro
tected from light by a strip of 
black paper extending the full  
length of the film and several 
inches beyond each end. To load : simply insert this 
cartridge in the Kodak ;  thread up the black paper ; close the mM 
camera and give the key a few CARTRIDGE. 
turns. thus bringin� the film into position. The ficture takmg may then begin. 
The rol of a dozen exposures being com
pleted the black paper covers all, and the 
cartridge can be removed as easily as it 
was inserted. 

Film Cartridges weigh ounces where 
plates weigh pounds and are non-break
able. All Kodaks use li�ht-proof film 
cartridges and load in daylIght. 

Kodaks $5 .00 to $35 .00 . 
EASTMAN KODAK CO. Catalog'Ues/ree at lice 

ekalers or by maa. Rochester, N. Y. 
---------------

$ 2 50 The Criteri
o
n Lamp makes cy

cling at night SAFE and PLEA-
• === SURABLE. Weighs less and 

costs less than any other good lamp on the market. 
Ladies delight in its simplicity. Send $2.50 in money 

order o r  New York draft. We m ake Acetylene Gas 

Generators for all purposes, also Magic Lanterns 

and Stereopticons in use by thousands of experts. 

J .  B .  C O LT &. C O . ,  Dept. " N , "  
3 T O  , W EST 29TH ST., NEW YORK, 

189 La Salle Street. CHICAGO. 
131 Post Street, !SAN FRANCISCO. 

CARBORUNDUM (�81(6 
C R I N DING M ATER I A LS � .� 

I N  A L L  FO R M S .  
THE C A RBORUNDUM co., .. NIAGARA FALLS. N .  Y. 

: DUNLOP 
DETACHABLE 
TIRES 
seldom puncture 
and are easily 
repaired. 

Get our Booklet of any dealer or of U8 
T H E  

AMERICAN 
D U N LO P  

T I R E  CO. , 

Tbese are tbe only Bellevi l l e .  N I .  
tool. you'll need. Chicago. I I I .  

Scalos All varieties at lowest prices. Rest ltailroad 
Track and Wagon or Stock Scales made. 
Also 1(00 useful articles. including SafeE'. 
Sewing Machines. Bicycles. Tools. etc. Save 

Money. Lists Free. CHiCAGO :SCALE Co . •  Chicago Ill. 

J ESSO P 'S S T E E LTHBEE�(r F O R  T O O L S, S AW S  E: TC. 
WO!: J E S SOP '" SONS L: �  91  JOHN S T.  NEW YORK 
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