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The Chicago-Beaumont Oil Co.'s 

OIL WELL 
IN BLOCK 38, SPINDLE TOP, NOW IN CAP ROCK. 

A Gusher Guaranteed by feb. 28th. 
BUY STOGK ROW 

ON THESE TERMS 

1010 Cash, Balance When We Strike Oil. 
YOUR MONEY BACK 

IF A GUSHER IS NOT PRODUCED BY FEBRUARY 28th. 

STOCK SELLS NOW AT 50c. ON THE DOLLAR. 
(ONE-HALF PAR VALUE) 

'l'here remain only a few days more in which to buy stock at its present 
price. Do Dot wmt unti1 gusher is brought in and its price is advanced. 
Now i� your opportunity to make a clean and safe investment tiJst fs 
bound to pay handsome dividel1ds. 'l'be par value of stock is $10 per st'tare. 

YOU CAN BUY NO"VV. 

1 SHARE $5.00. 
Y0U pay 50 cents cash, balance when oil is struck. 

5 SHARES $25.00. 
You pay $2.50 cash, balance when oil is struck. 

10 SHARES $50.00. 
You pay $5.00 cash, balance when oil is struck. 

20 SHARES $100.00. 
1'ou pay $10.00 cash, balance when oil is struck. 

50 SHARES $250.00. 
You pay $25.00 cash, balance when oil is struck. 

100 SHARES $500.00. 
You pay $50.00 cash, balance when oil is slrnck. 

200 SHARES $1,000.00. 
You pay $100.00 cash, balance when oil is struck 

YOU CANNOT LOSE ON OU� P�OPOSITION. 
Send for prospectus and particulars to 

THE CHICAGO=BEAUMONT OIL CO., E
·s��r!���.

Y
' 

Suite 306 Montauk Building, 119 Monroe Street, CHICAGO. ILL. 

Lane 
Stea.rn 
Automobiles 

First-Class Certificate in En­

durance Contest. 

Engines entirely enclosed and 

self-lubricated. 

Automatic air pressure on fuel. 

Special Tube Burner. 

Only one valve for firing up. 

Blue flame pilot light. 

Will stand under steam in-

THE NORTHWESTERN 

WIRELESS 75c. 
PAR VALUE $1.00. 

75c.TELEGRAPH co. 
FULL PAID AND 
NON-ASSESSABLE. 
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our hourly demonstrations of wireless telegr",pby� Notbln� 80 interesting, nothing 80 inst.ructive. as to 
see the fiash of tbe induction coil that crashes tbrou¥h wooden doors and stone partitions. 'L'be only 
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tbe use of your money for locking It up for a year? Well, we promise you au investment that will 
soothe your old age. 

It is confidently believed that stock in the Northwestern Wireless Telegraph Co .. 
the greatest commercial asset of the age, now selling at 7iJ cents, will be wOl·th 
hundreds of dollars in the near future, thns duplicating the great achievemeut of 
Bell Telephone stock, which is now selling at $4,000 a share and not to be had. 
BE WISE IN YOUR GENEI\ATION AND OWN AN INVESTlliENT THAT WILL 
PROVE A FINE SECURITY FOR YOU AND YOUR HEIRS WHILE THIS OFFHR 
IS YET BEFORE YOU. 

We have the Pleaslu
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announcement that witb the recent arrangement made with the New 
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wealth of the li!reat progressive Southern StateB.�inked in a business way with our company controlling 
absolute patent rights (16 in number and 8 more pending), to co-operate in Illinois, Wisconsin, Iowa, 
:Minnesota. Michigan, Indiana, Kentucky and Tennessee. positively makes the Northwestern Company 
the most Gigantic Wireless Corporation in America. 

'l'be United States Navy has abandon�d tb� use of carr:ier pigeons and is DOW ready to adopt tbe 
wireless system on its vessels. In connectIOn WIth the statIOns between Governor's I�land to Fort Wadsworth, Cape Hen

-xc; 
and Hatteras and later stations now about com

f
leted between oue of the 

�����:i�I:. 
and the uban Coast, the vast commercial pOssibilities 0 tbis new system are now 

THE PERE MARQUETTE RAILWAY COMPANY HAVE APPLIED TO THIS 
COlliPANY FOR ESTIMATES TO EQUIP THEIR ENTIRE LINE OF STEAlli. 
nOATS WITH WIRELESS TELEGRAPHY. AND ALSO DESIRE US TO FIGURE 
ON STATIONS BETWEEN LUDINGTON, MICH., AND MANITOWOC, WIS.-DIS· 
TANCE 6� MILES. 

Within ODe year we belle"e wireless stations will be erected all over the country, securin/! the 
cbeapest method of electrical communication to tbe public. 

This company bas received very powerful induction coils capable of tl ansmitting messages for 
our first stations between Chica2'o, Milwaukee and Waukegan. which will shortly be in operation. 

AI tentton is called to tbe fact that tbe Great Lakes. Michigan. Superior HUr011 and Ontario, with 
their terrific tonnag'e Ite within our teJ'ritory, as well as the .. igantic grain fields of the mighty West and 
Northwest. in which is spent more monp.y for telegraphy than all the other states in the Unio.. We 
require no wire. no poles, no buying of franchises, etc. rrbe 0ld wire system-without figuring on 
maintenance-costs about $2,000 a mile and by wireless less than $100 a mile. 
Send tor prospectns and order blanks, make checks. postal. express orders payable to 

Northwestern Wireless Telephone & Telegraph Co., 
Suite 408=409, 84 La Salle Street, Chicago. 

JOSEPH S. SCHWAB, President. Union Trust Co., Bank DepOSitory. 

\tbe !Debut of tbe "lSuffalo Sr." 
See TheIn at Chicago Show 

1902 

Ca.talogs 
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Now 

Ready 

definitely. MODEL 7 BUFFALO SR., PAICE $60) 

Feed-water heater. Condensa­
tion returned to water tank. 

High and low water safe­

guards. 

Steam siphon tank fillers, etc. 

LANE MOTOR' VEHICLE CO., �o;f:ec:t8� Poughkeepsie, N. Y. 

Convertible Trap One of Nine Models 

<If STEARNS 

1902 Catalog Now Ready 

STEAM CARRIAGE 

SYRACUSE, N. Y., U. S. A. 

COMPANY* 

Has 6 H.? medium speed motor, 6 ft. wheel base, standard
' 

tread, 2 speed transmission 
and reverse, single lever, Gasolene supply 200 miles, water supply 200 miles, weight 800 Ibs. 

We present this beautiful Automobile. modern tYee especially designed for profes_ 
sion .... l men, business men and f .... milies. An Automobile is no better than its 

motor I We use only" E. R. Thomas' World's Record Motors," they are the best, 
as thousands of users attest. Send for testimonials. Our Auto-Bi (Motor Bicycle) leads 

all others, why not our Automobile? 

Buffalo Automobile & Auto-Bi Co., Buffalo, N. Y., U. S. A. 

Pierce Motorette 

THE GEORGE N. PIERCE CO. 
• . .  BUlLDERS ... 

Buffalo, New York 6. Denver 

An American Design based on the 

best French experience. 3� H. P. 

Genuine De Dion·Bouton Motor. 

Speeds up to 25 miles per hour. 

Simple and Economical in opera-

tion. Unexcelled as a hill climber. 

Workmanship of the highest order. 

Catalogs supplied on application. 

J) GENERAL AGENTS �@ BANKER BROS. COMPANY �� Pittsbnrg, Philadelphia & New York 

'i' Automobile Headquarters, Boston 
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at regular spaco rates. 

INTRODUCTORY. 
The rise and growth of the automobile industry 

forms one of the most .striking chapters in the re­
markable mechanical development which has taken 
place in the last two generations. In some respects 
this development has been absoiutely without a paral­
lel, as witness both the remarkably short space of 
time in which the automobile has grown from the 
first crude conception to its present highly developed 
condition, and the unprecedented rapidity with which 
the industry has assumed proportions of the first 
magnitude. The steamship and the railroad required 
several decades to reach the mechanical complete­
ness and financial and industrial importance which 
have been achieved by the automobile in just as many 
years. 

The year 1901-1902 is likely to rank; as one of the 
most important in the history of the automobile in 
America, and this for the reason that in no previous 
year was there evidence that the automobile industry 
was destined to assume proportions of the first mag­
nitude. At the close of 1901, however, the remarkably 
successful Automobile Show in Madison Square 
Garden, in this city, served to demonstrate alike the 
admirable quality of the machinll.s of American make ; 
the large number and importance of the firms that 
were embarked in the automobile industry ; and what 
was perhaps most vitally important of all, the thor­
ough awakening of public interest in the automobile 
as such. 

Scarcely have the echoes of that most successful 
venture died away before the public interest is cen­
tered upon another and equally important automobile 
exhibit which will be held in ChiCago on March 1 ;  
and in connection with this exhibition, which gives 
promise of rivaling if not surpassing in importance 
and results the New York Show, we consider that 
the time is propitious for bringing out a special 
automobile issue of the SCIENTIFIC AMERICAN. There 
is no questioning the widespread public interest 
in the automobile, and the demand for practical in­
formation, not merely as to the construction and 
manipulation of the machines, but in all the col· 
lateral fields which are embraced under automobilism. 

And at the outset we are free to confess that it is  
no simple matter to bring out an automobile num· 
ber. In the first place, to be successful, it must be 
entirely without prejudice. From its pages must be 
rigorously excluded illegitimate and fake enterprises, 
and only such standard makes must be shown as have 
stood the test of time and hard usage. From the very 
first it was realized by the Editor that in a field so 
vast the choice of subjects would necessarily have to be 
greatly restricted, and hence it was decided to confine 
the issue to a description of automobilism as developed 
in the United States, confining the number exclusively 
to the description of American machines and the 
development of the sport and industry as affected by 
national conditions. Even under such restrictions 
it was still necessary to exercise a selective choice 
among the large nUinber of American machines of 
undoubtedly first·class construction, many of which 
have had to be omitted simply on the ground of lack 
of space for their proper treatment. The European 
automobile does 'not figure at all in the present i ssue. 
There are, furthermore, certain conspicuous omissions 
which are made for the sole reason that we have 
so lately given them an elaborate description and illus­
tration in the SCIENTIFIC AMERICAN that it would be 
superfluous to reproduce them in the special number. 

. '.' . 
THE AUTOMOBILE ON THE STAGE. 

Amid the prospective spheres of usefulness of the 
automobile in these, the earlier years of its develop­
ment, probably the most sanguine of its sponsors would 
hardly have claimed for it any histrionic possibilities ; 
yet it is a fact that the automobile has at last "taken 
to the boards." In two of this season's most successful 
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theatrical productions, the automobile plays a not in­
conspicuous part, and curiously enough it is the "frail­
ties and foibles" of the machine that are selected for 
emphasis in each case. Thus, in a play known by the 
classic title of "Beauty and the Beast," some gentle­
men burglars make their entrance on an automobile. 
They are just about to settle down to the practice of 
their profession, when a policeman's whistle is heard. 
They make a dash for the machine, which. promptly, at 
the "psychological" moment, refuses to budge. Forth­
with they let down the back of the carriage and un­
load a repair kit ( sic)  which assumes the proportions 
of a veritable blacksmith's shop. The repairs proceed 
apace ; tires, sparking devices, motor, and every con­
ceivable end of the machine being attacked in turn. 
The only manifest result is that the harmless· looking 
carriage emits steam, smoke, and gas, until it develops 
into a positive infernal machine, finally rending asun­
der and blowing up with every conventional element of 
realism. 

In one of the latest society plays running at another 
New York theater, the whole of the first act is  sup­
.posed to take place in Central Park. Here the hero 
and his wife are discovered in a crippled victoria. 
While the chauffeur is repairing a broken controller, a 
friend of the wife's enters with a broken bicycle and 
a sadly dilapidated costume. The r�scue comes in the 
shape of a natty little electric runabout, occupied by 
an opportune gentleman friend who extricates the 
party from their plight. The runabout shows the elec­
tric vehicle at its best, and it is skillfully introduced 
on the scene to bring out the contrast between the re­
liable electric and the supposedly more ponderous and 
costly, but more uncertain gas-driven machine. Not to 
be outdone by melodrama and the society play, comic 
opera has also called in the automobile, and one of the 
most popular comedians of the New York stage is 
nightly assuming the role of a dashing chauffeur. 

The burglar, the distressed heroine and the comedian 
have been duly presented on the boards. Surely the 
next thing in order in theatrical automobiling should 
be an up-to· date melodrama, with a real race for life or 
freedom in two powerful machines. Such an act could 
be produced with comparative ease ; for the much more 
difficult horse-race has been successfully staged, and 
there is no question that such a race would be a very 
decided !lOvelty. 

• • 
SPECIAL FEATURES AT THE CHICAGO SHOW. 

The automobiles exhibited in Chicago this week 
will have all the improvements that are likely to be 
put on the various types this year. During the last 
three months the manufacturers have been dOing their 
utmost to get out new deSigns and novelties for the 
March Show, as on the merits of their machines at 
this time depend in large measure the orders for a 
year ahead. All the improvements that experience has 
demonstrated are necessary have been put on the new 
models, and the fortun ate possessor of a 1902 machine 
should have less difficulty in getting about without 
breakdowns than he had with the automobile of a 
year ago. Some of the machines which lack of 
space has kept us from describing, but which have 
many points worthy of mention, will be found noted in 
brief below. 

The Friedman Automobile Company's new gasoline 
runabout has several novel features in' the way of a 
friction disk transmission and an arrangement for 
starting the motor from the seat. A new form of 
spark plug consisting of two separate plugs, each in­
closing an insulated wire,'  is used on this machine, 
the claim being made that it is not so easily short· 
circuited as the regular type. - The motor of the double 
cylinder opposed type is placed crosswise of the 
vehicle. The Friedman machine can be seen in New 
York at the store of the Spalding·Bidwell Company. 

The Toledo steam carriage of the International 
Motor Car Company has an interesting piece of 
mechanism in the form of a single throttle leVer, 
which it is  only necessary to move backward in order 
to reverse the machine. A special water·tube boiler 
of original construction is also employed. 

The Automobile Equipment Company, of Chicago, 
show four sizes of Acme steam engines in operation. 
Boilers, burners and Moore automatic steam air and 
water pumps will also be shown working. Besides 
well·known makes of spark coils and batteries, in­
cluding the Hydra double cell, the company expect to 
surprise the public with a new gasoline engine igniter 
that requires no electricity whatever. 

The Brown-Lipe Gear Company, of Syracuse, exhibit 
several different models of their spUr gear differen­
tials. Patents have recently been allowed on this new 
form of equalizing gear, which has obvious advantages 
over the old style bevel gear type, and has given 
general satisfaction during the year it has been on 
the market. 

The R. E. Dietz Company, of New York, furnish 
most of the automobile lamps that are used by the 
trade when a simple and substantial lamp i s  
desired. Their lamps are constructed o n  the 
tubular principle, the air for the burner being 
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brought down from above through air passages, so 
that no matter how hard the wind blows this air is 
undisturbed and will not affect the fiame. 

Eastman metallic bodies for automobiles are to 
be seen in the Eastman booth. The metall1c body 
offers many advantages that have not been seized upon 
by the American as rapidly as by the French manu· 
facturer, who makes use of them frequently because 
of their lightness and indestructibility. 

The newLocomobile touring car is furnished with 
a gasoline pump attached to the engine for the pur­
pose of pumping the gasoline into a small receiving 
chamber, where it  is kept under pressure and from 
which it goes to the burner. This does away with 
the necessity of pumping up air pressure in the gaso­
line tank, as a few strokes of a hand pump will supply 
sufficient pressure to start, after which the engine 
keeps it up. 

The Auto·bi of the Buffalo Automobile and Auto·bi 
Company is one of the most practical motor bicycles 
on the market. Mr. Thomas, of this company, has 
had considerable experience in building motor bicycles, 
and the product of the new concern can be depended 
upon to be of the very best quality throughout. 

The Prescott Automobile Company's steam car­
riage has been still further improved in appearance 
since last November by the addition of a neat dash­
board to the folding box seat in front. Double·acting 
brakes are now fitted to the rear wheels, thus relieving 
the compensating gear of many strains and preventing 
skidding. The water level is automatically controlled 
in the boiler, and an improved lighter for the burner 
has been added. 

••••• 
A PRACTICAL AUTOMOBILE TOURING OUTFIT. 

BY HltOLF WISBY. 
Quite natu ly touring has become a favorite pastime 

with those WL patronize automobiling not as a fad, 
but as a healtLLlJ.l, pleasurable sport-a class of auto­
mobilists by the way that is constantly increaSing, not 
only abroad but also in this country. In spite of the 
wretched condition of American roads, the successful 
long distance trips made by Arthur J. Eddy and a num­
ber of less-known chauffeurs have shown that extended 
touring in the United States is not only possible but 
probably more fascinating because of the additional ob­
stacles that are continually presenting themselves to be 
overcome. In the vehicles also the demand for improved 
touring types can readily be seen, even by inexpert 
eyes, in the effort of the leading makers to produce a 
machine especially adapted for touring. Nearly all the 
standard 1902 models include a distinct touring type, 
and some of the largest manufacturers have made such 
types their specialty. The tendency in this direction has 
thus far had a beneficial influence, both in Europe and 
this country, on the style as well as on the utility of 
the product. By dropping the racing requirements and 
centering all their mechanical ingenuity on the pro­
duction of touring types, in which comfort and con­
venience must take precedence over the speed feature, 
automobile makers have at length succeeded, in the 
1902 models, in turning out several types of touring 
vehicles that are decidedly superior to what was offered 
as a touring vehicle twelve months ago. At the 
present time nothing so emphatically shows the rapid 
advance in automobile construction -as the particular 
development of just this class of carriage. Bodies have 
become lower, wheel bases have grown longer, stouter 
and smaller wheels have taken the place of com­
paratively high wheels, and the coniilequent changes in 
the vehicle proper have been such as to afford more 
space for the feet, an easier seat, a handier position of 
the manipulating devices, and increased storage ca· 
pacity not only for liquid fuel but for such luggage as 
may be necessary to make touring convenient and 
agreeable. 

The proper vehicle is, of course, the most important 
consideration in a complete touring outfit, but now that 
such machines can be had at a comparatively moderate 
price, the difficulty of getting them at all has been re­
duced to the problem of selecting the best one. There 
are other items to be considered, however. There is 
really no SUCh thing on the market as a practical auto­
mobile touring outfit. Nobody makes it ; nobody sells 
it, and yet there is an unprecedented demand for it by 
experienced auto-tourists, that i s, those who have tried 
to coax pleasure out of touring without the proper out­
fit to make it agreeable. Such veterans generally set 
about making their own outfits, but many wearying ex· 
periences may have to be suffered before they possess 
an outfit that is complete without being unwieldy. 

Everyone is famil iar with the black leather cloth­
ing worn by most chauffeurs. For all·around use 
this is the proper and most practical clothing, and for 
long trillS it is the only ,kind which has been found to 
be convenient and satisfactory. 

Such leather clothing is usually made from calfskin, 
but the .very best grade obtainable is invariably taken 
from the hide of the lmngaroo-the skin being more 
pliable, and on account of its rather oily substance it 
will shed rain a good deal easier than calfskin. The 
latest style leather clothing is lined, not with corduroy, 
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but with a strong, thick flannel, especially manufac­
tured for tbis use. 

The proper automobile cap, with an extra long face­
mask and goggles combined, and a pair of earmits, 
ought to keep any head comfortable during fast going 
on cold days. The hands are best protected by fl eece­
lined buckskin gauntlets with cuffs wide enough to 
take the sleeve and hold it  in. 

As a rule the novice chauffeur will do a great deal 
of thinking to make his initial tour a success, and 
generally he returns to his starting place-unless the 
railroad carries him-finding that he has been doing his 
most sagacious thinking on the wrong side of the prob­
lem. He thought of rain storms and took a mackintosh 
viith him ; he thought of a scorching sun and provided 
himself with a monster Panama hat ; he thought of 
cold feet and added a footbag of furs to his inventory. 
Now, as  a matter of fact, a mackintosh is a most irri· 
tating kind of garment when automobiling in a rain­
storm. It  has a tendency to fly up over the ,knees, in­
terfere with the quick handling of levers, and is in­
variably stepped on or torn, on leaving the vehicle hur­
riedly. Between a kite and a Panama hat for automo· 
biling there is but little choice, only a difference in 
the time elapsed before it flies off. Nothing equals a 
foot bag for overheating the feet, and ensnaring them 
in such a way that if you leave the vehicle in a hurry, 
you are pretty sure of striking the ground head first. 

In place of the mackintosh, which only affords par­
tial protection, get a seaman's suit of oilskin clothes, 
which is sure to protect you completely under the most 
adverse weather and road conditions, while. it is out of 
the way all of the time. Several of the contesting 
chauffeurs in the great New York-Buffalo Endurance 
Trial were only too happy to exchange their insufficient 
and impractical outer garments for an oilskin jacket, 
a pair of trousers and a so'wester to match. 

Instead of the fur bags or similar contrivances for 
keeping the feet warm during the cold season, it  is 
advisable to dress the feet so comfortably that they will 
be able to retain their natural heat even in frosty 
weather. The men employed in the ice-harvesting 
business on the Great Lakes have solved this problem 
in a very thorough manner. Adopt their footwear and 
you need never bother with furbags, soapstones and 
such cumbrances. Briefly described, this footwear 
consists of a coarse, heavy-soled rubber, laced boot, 
into which is  slid a sort of thick felt stocking reaching 
to the knee. The leg is thrust into the felt stocking. 
This arrangement affords a rubber covering to fight 
off dampness, a felt shell to fight off the cold, and a 
trouser-leg and a pair of woolen stockings to retain the 
heat of the limb. Heavy woolen or flannel underwear 
under a sporting suit and a heavy-weight sweater ought 
to give comfort, especially when a corduroy-lined 
leather coat is the outer garment. 

Furs are not advisable for long-distance touring, 
whereas they yield much comfort during a few hours 
of driving, and suggest an air of style not obtainable 
with more sensible clothing. Furs could be made pre­
ferable as an all-around winter garment if we would 
but learn from the Eskimos how to ventilate fur 
clothes, but there is no indication that we will ever 
take the hint. 

During the summer season, instead of the ubiquitous 
Panama, the Japanese palm-leaf sun-hat will be found 
more practicable, since it will not fly off during the 
swiftest pace. The regulation auto cap, of extra light 
stock, would be tile ideal headgear, if such caps could 
be had with the sweatband constructed in the same 
manner as that of the English army sun helmet-but 
hatters have yet to dream of this. A khaki suit with 
trousers cut on the cavalry order, so as to permit of 
canvas gaiters or leather leggings on the legs, would 
be one of the most practical things for summer wear. 

Next in importance to practical clothing comes such 
luggage as the chauffeur may care to take along, either 
for his personal comfort or for camping by the road­
side. The best of sportsmen in Europe are already 
beginning to patronize the "camping-out" idea. 

To fit out an automobile for a long continuous tour, 
camping by the roadside, is  equivalent to making the 
machine you.r nomadic home for the time being. There 
is nothing impracticable about it, for when a soldier 
is able to carry on his back his entire camp outfit iIi 
addition to his weapons, the smallest automobile on 
the market ought to carry everything needed to make 
its passengers comfortable in camp. 

Breakables should be avoided entirely. Things that 
may be duplicated in any country store should not be 
given space unless "unknown regions" are to be in­
vaded. Combustibles are to be discountenanced. A 
canvas tent on the military order with a folding center 
pole will house two people in good shape. A rubber 
air-mattress furnishes the best possible resting device_ 
It is easily and quickly inflated, and can be rolled 
snugly to the size of a man's arm, taking up but a 
minimum of space. It is the best protection against 
ground moisture. An air cushion for a headrest, and 
an army blanket for bed covering, complete the camp 
bed. B�fore going to bed, be sure to lock the manipu­
lating devices on your automobile so that no one may 
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appropriate the carriage while you sleep. You might 
also place a good six-shooter under your pillow. You 
will sleep just as well, and it might come handy. When 
you make up in the morning, your breakfast is, or 
ought to be, in the basket you are carrying with you 
strapped to the stern body of the vehicle. Most of the 
basket outfits made for touring are most adorable ob­
jects of admiration, fit almost for a jeweler's show­
case, but when you come to use them on the road your 
fancy is made to take many a sad shock. A better 
auto basket than any of those retailing from fifty to two 
hundred dollars can easily be improvised for a small 
amount of money. A wicker basket of the size of a 
small steamer trunk will do. Have a water and dust­
tight cover of rubber made to fit it snugly with leather 
mounting on the corners. Arrange straps on the inside 
of the lid to hold several plates, forks, knives, cups, 
saucers, etc., together. with the necessary cooking uten­
sils for making meals readily and conveniently. All 
such utensils should be of aluminium. A moderate sup­
ply of spices and groceries may be packed in a wooden 
box so as not to be mixed up with the other contents. 
If the tour is through a hunting or fishing region, the 
chauffeurs ought to be able to supply their own "table" 
by some skill with the rod and the gun. In fact, this 
would give a genuine zest to the entire undertaking, 
and afford the intrepid sportsman a solid feeling of 
having gone to the bottom in the matter. If the tour 
is through populated country districts, most of the 
camping is likely to be done. in village inns, while the 
cooking, in such a case," would be intrusted to the inn­
keeper's "chef." To make an automobile camping trip 
a success you must choose an out-of-the-way route that 
will compel you to camp out and "do" yourself. 

Something that is almost always invariably over­
looked in making up an outfit is a supply of drugs, 
medicines and plasters. Accidents are liable to happen 
in a hundred unthought-of ways, and sometimes minor 
bruises and scars from slipping or falling become quite 
annoying from not being attended to promptly. A man 
not accustomed to use his hands for manual labor is 
practically doomed to hurt himself more or less during 
a long-distance trip involving the going into camp 
nightly. 

A canvas folder with pockets for various-size bottles, 
boxes and rolls, containing drugs and medicines, would 
in the majority of cases be found to be of practical use. 

The personal effects of two passengers could easily 
be packed in two portmanteaus, as all that is needed, 
besides the clothes they are continually wearing, is 
changes of underwear and stockings, handkerchiefs, 
extra pair of shoes, and such little extra items as the 
taste of the chauffeur may fancy and the season of the 
year may require. The point should be to t'ake along as 
little as possible and yet be comfortably fitted out. 

Having followed this outline in the" main the intend­
ing auto tourist should take special care in packing 
his outfit. Careless packing will make the most 
ingeniously chosen outfit sound like a barrel of 
tin cans. Everything needed can be packed in 
three pieces. First, the rubber-covered basket. Pack 
the rubber mattress, tenting, and the blankets in that 
to prevent rattling of the

' 
eating and coo.king utensils. 

Second, the portmanteaus with clothing, medicine, etc. 
Third, a canvas-incased rod and gun strapped together, 
and put in a cylindrical leather case with rubber cov­
ering. 

... f .... 

AUTOMOBILE NOTES. 
A motor exhibition will be held in Copenhagen 

from April 11 to 27 next. 

Italy's King has passed an examination before the 
Commissioners of Police and has been granted a 
license to operate his vehicle within the limits of the 
Eternal City. 

It  is said that Fournier, the celebrated French 
chauffeur, received $50,000 for the use of his name 
alone, without services, in the recent incorporation of 
an American company bearing his name. 

Entries for the international blue 'ribbon event of 
the year will this year be confined to English and 
French machines. Several American firms had ex­
pressed an intention of entering vehicles but failed 
to do so. 

The Automobile Club of America will inaugurate 
the next summer's campaign with a 100-mile en­
durance run and mile and kilometer time trials. No 
date has as  yet been set for the "carnival," which will 
-consume two days. 

An honest enemy has at least the respect of his 
adversary. San Francisco boasts of an association of 
stable and carriage owners, and at a recent meeting 
the members came out flat-footed with a resolution to 
the City Council asking that body to forbid the use of 
the public parks to self-propelled vehicles! 

An evidence of the growth of the automobile indu s­
try in this country may be had from the statement 
that the repair arid disposition of second-hand vehicles 
'has become a most important part of the business of 
-every dealer. As was the case in the palmy days of 
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the bicycle, wealthy automobile operators "trade in" 
their old machines each year for new ones of the latest 
pattern. 

Those in charge of Cleveland's parks have no non­
sensical notions regarding self-propelled vehicles. The 
privilege of operating lines of public conveyances 
therein is let out annually to the highest bidder, and 
the powers that be have intimated that they would 
prefer to have automobile service. 

American automobilists entering Canada from the 
United States in their own vehicles may now do so 
duty free. The regular duty of 25 per cent is  still 
assessed as usual when crossing the boundary line, 
but -it is returned if the vehicle recrosses the frontier 
within six months. A full description of the machine, 
together with a statement of the probable time it  will 
remain in the country, must, however, be filed with 
the customs authorities. 

An automobile tire of the single-tube pneumatic type 
that is  meeting with much favor has the tread 
"armored" with vulcanized rubber. This armor is in 
four parts, its central portion being supported by a 
core of pure rubber, side pieces of slightly vulcanized 
rubber supporting the core, the whole being incased 
in an outer covering of tough, thoroughly vulcanized 
rubber. The feature of this tire is that, despite the 
fact that it is  practically non-puncturable, it still re­
tains all the resiliency of an unarmored tire. 

An interesting instance of the application of the 
automobile principle to commercial uses is given in 
the outfit recently furnished by the Electric Vehicle 
Company, of Brooklyn, N. Y., to the Hall Safe Com­
pany, of the same city. A heavy truck supplied with 
three motors-two of which drive the rear wheels, 
the third used for hoisting safes--makes possible a 
great saving of time- and labor in the work of install­
ing heavy receptacles for valuables. A comparison of 
the utility of the new scheme with the former plan 
of installation shows that in placing a 4-ton safe on 
the seventh floor of a building but three men are 
required as against eight, and but 6% minutes are 
necessary as against 2% hours. 

A punctured tire is rendered a practically negligible 
quantity by the combination pneumo-cushion tire of 
F. W. Skinner, of Valley Falls, R. I .  A transverse 
section of this tire shows an inner air chamber taking 
up about half the space within the tube, the outer 
or tread portion having its inner face ( resting on the 
covering of the air chamber)  shaped like an arch, th" 
center of this arch being hollow. This and the space 
on either side of the crown of the arch form a cushion 
which protects the inner pneumatic section from 
puncture unless the penetrating object be quite long 
and the angle direct. This combination of the pneu­
matic and cushion principles is  said to possess all the 
resiliency of the average pneumatic tire designed for 
heavy automobile use. 

One of the inconveniences connected with the oper­
ation of a gasoline vehicle is the necessity of starting 
the motor from the outside by means of a crank. 
Among the various devices to obviate this, that of 
Walter Mitchell is not the least meritorious. Keyed 
on the motor shaft is a hub having a ratchet face 
that can engage with corresponding teeth on the hub 
of a disk that supports a spiral spring. This hub 
and disk are free to turn on another hub extending 
into it

' 
from the right and having at its right side a 

face that is adapted to engage a friction clutch keyed 
to the shaft. The engaging of the friction disk with 
its corresponding male member, and moving the spring 
disk and the teeth on its left and longitudinally on 
the shaft are done by means of a clutch lever. Longi­
tudinal separation of the hubs of the two disks is 
provided against by a pin or pins in the one engaging 
an annular groove in the other-the two disks being 
thus left free to revolve independently. One end of 
the spiral spring is fastened near the �eriphery of 
the spring disk and the other ( inner ) end to the hub 
of the clutch disk. On the peripheries of both the 
spring and clutch disks are ratchets which are en­
gaged by spring pawls connected with the clutch lever. 
When the clutch disk is revolved by contact with the 
friction clutch it coils up with the spring, the spring 
disk being held stationary by engagement of the 
ratchets with the spring pawls, whose outer ends are 
immovably connected with the vehicle frame. When 
fully wound up the friction clutch is disengaged and 
the spring pawl prevents reverse rotation of the clutch 
disk. The parts remain in this position in readiness 
for use. When it is desired to start the engine the 
clutch lever is moved to cause the toothed ratchet on 
the hub of the spring disk to engage the ratchet on 
the hub that is keyed to the shaft. Tbis hub has 
an inclined face that causes an arm on the spring 
disk to release the pawl that holds this disk against 
revolving. The release of this permits the coiled 
spring to act directly on the shaft and to throw the 
engine over, cbmpressing the charge, until one or 
two charges have been exploded, when the engine 
is in operatioIl. 



I! Steam Carriages II 
THE WHITE STEAM CARRIAGE. 

The 1902 model of this now famous steam carriage, 
together with some details of the principal parts of 
its mechanism, are shown in the annexed illustra­
tions. Prior to the New York-Rochester endurance 
contest of last September the White Sewing Machine 
Company's carriage was almost unknown to the auto­
mobiling public, but when four of this company's 
machines successfully accomplished that difficult 
journey and returned with first-class certificates, inter­
est in this machine· was aroused. Its construction to­
day remains the same as when it made this record, 

THE WHITE STEAM CARRIAGE. 
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from one to the other oil account of the connection 
of each coil rising to the top. The water is pumped 
into the coils at the start by the hand pump shown 

at the left in Fig. 1, after which the machine is ready 
to fire up. 

In order to start the fire the needle valve of pipe, 
B, Fig. 1, is opened, thus allowing gasoline to flow 
into the trough, 0, and saturate absorbent material 
contained therein. This gasoline is lighted and al­
lowed to burn itself out. In about a minute it heats 
the conical vaporizing chamber, H, sufficiently to 
vaporize gasoline for the pilot light. This fluid is 
then turned .on at the valve, D, and allowed to pass 
through the pipe, E, to the vaporizing chamber, from 
which it  makes its exit by the pipe, F, and issues 
from the needle valve, G, in a jet, which is ignited by 
the burning gasoline in the trough. Once the pilot 

light is  started it is  a mat­
ter of but a couple of min· 
utes to heat the main va· 
porizing coil, J, when the 
main feed valve, N, may 
be opened and the gas let 
into the burner, whence it 
is s u e s through narrow 
transverse slits in the cir­
cular coils shown in cross­
section in Fig. 1. The 
needle valve, N, control­
ling the admission of gas 
to the burner, can also "be 
operated from the seat by 
turning the wheel of the 
middle spindle that pro­
jects upward at the side. 

Shortly after the burner 
is lighted the steam pres­
sure will show in the gage 
and will be seen to rise 
rapidly. The fire is  then 
checked by turning the 
needle valve slightly, as 
the thermostatic regulator 
does not operate till the 
steam has had a chance to 
become superheated. It  is 
not k n o w  n definitely 
where the water fiashes 
into steam, but this hap­
pens probably in the third 
or fourth coil from the 
bottom, and the other coils 
are merely superheaters. 
The temperature obtained 
in these is said to reach 
800 deg. F. 

THE MECHANISM OF THE WHITE STEAM CARRIAGE. 

The carriage is  now 
ready for ope�ation. The 
burner valve is opened fur­
ther again and the steam 
pressure allowed to run up. 
If the throttle is then 
opened, the pressure will 
be seen to fall back to 
about 100 pounds, but to 
recover quickly its normal 
working pOint. F r o  ill 
now on this pressure will 
be kept down by the ther­
mostatic regulator, which 
acts to shut off the fire if 
the temperature of the 
superheated steam rises 
above a certain point, or, 
in other words, if the flame 
supplies too much heat and 
generates steam too rap­
idly. The regulator i s  
shown in cross·section i n  
Fig. 2 ,  and may be de-

which speaks well for the work of those who planned 
and built it. 

The heart of all steam macb.ines is the boiler ; and 
the White differs from all other steam carriages prin­
cipally in the construction of its boiler. This i s  
i n  reality not a boiler, but a series o f  superposed 
generating coils, twelve in number, with the outer 
end of each coil rising to the top of the stack and 
there being connected to the inner end of the next 
lower coil. The outer end of the bottom coil passes 
straight acros.<;; over the burner before rising to the 
top of the generator, and in this' straight section of 
.pipe is situated a thermostat for regulating the fuel 
supply to the burner. The four bottom coils are 
made of steel tubing, while all the others are of cop­
per. The total length of tubing in the generator is 
216 feet, and the total heating surface 30 square 
feet. 

From the manner in which the generating coils are 
connected it will be seen that water must be forced 
into them, as it will not of its own accord gravitate 

scribed in but a few words. 
it is placed in the straight steam pipe, E, that 
passes across the generator below its lowest coil, 
and consists of an outer tube of expansIble metal such 
as brass o r  copper inclosing. and having fastened to 
one end a rod, A, of non-expansible metal like steel, 
suitably connected with a bell�crank, B, by means of 
which it can raise or lower the feed valve, O. A rise 
of temperature causes the tube inclosing rod, A, to 
expand and carry A to the left, which results in lower­
ing the horizontal arm of bell-crank, B, thus closing 
the needle valve, 0, and shutting off the fire. This 
method of fuel regulation by a thermostat is  peculiar 
to the White carriage, as in all other steam machines 
the boiler pressure is used to operate the needle valve. 
In the case of the White generator, however, the 
fluctuations in pressure are so sudden and rapid that 
a pressure regulator on the fire would make too great 
fluctuatIons of the latter, so the thermostatic regu­
lation was doubtless chosen because it would operate 
more slowly and gradually. 

There is only one more important feature in the 
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description of this generating system, and that is the 
feed water control. The water is  forced by a small 
pump connected to the crosshead of the engine through 
the hose seen 'at the right of the view of the mechan­
ism, directly into the top coil. The feed water regu­
lator branches off from this pipe as it passes back to 
the generator and can be plainly seen in the illustration. 
Referring to the diagrammatic view of this  regulator 
shown in Fig. 3, J represents the main feed pipe, and K 
a bypass to pipe, L, which leads into the tank_ O is the 

THE WHITE TUBULAR STEAM GENERATOR. 

CROSS SECTION OF THE WHITE STEAM ENGINE. 

by-pass valve connected by its triangular spindle, B, 
with the plug, A, that abuts against a pressure 
diaphragm, H, and is  backed by a stiff spring, D. The 
tension on D may be varied by means of the worm, 
G, which turns small gear, F, and since F is threaded 
on plug, E, and E held from turning by a pin set in a 
groove running lengthwise on its surface, E is made 
to advance and. compress D till it gives the proper 
pressure. This adjustment, when once made, never 
has to be altered. The spring is generally set for 210 
pounds' pressure. 

The operation of the regulator is  very simple. When 
too much water is being pumped into the generating 
coils the steam pressure rises and, overcoming the 
spring, D, in the regulator, forces open the by-pass 
valve, O. The water is  then sent back to the main 
suction pipe, L, instead of being forced into the gen­
erator, while a check valve in the supply pipe to the 
latter Between it  and the by-pass branch holds the 
steam pressure and keeps it from escaping through 
the by-pass to the tank. Thus no water is sent into 
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the coils till the pressure falls again, when the by· 
pass immediately closes and allows it to be pumped 
in. The size of the stream of water that is regularly 
thrown · by the pump may be judged from the fact that 
the by-pass valve is  only % of an inch in diameter 
and opens but about 1-64 of an inch. If the carriage is 
being run very slowly in a crowded street the pres­
sure will sometimes fall as low as  100 or 75 pounds, 
and this will have to be raised by gradually speeding 
up the machine, when more water will be pumped 
into the generator and the pressure will slowly rise. 
One always has the alternative of a few strokes of 
the hand pump in such a case also, but by careful 
operating this will scarcely ever have to be used. 
Should all the 
water in the coils 
become evaporat­
ed from any cause, 
no harm would be 
done to the coils, 
and the only re­
sult would be that 
t h e  thermostat 
would shut off the 
fire. The gener­
ator is equipped 
w i t  h a safety 
valve set to blow 
off at 500 pounds, 
but ordinarily the 
thermostatic regu­
lator will shut off 
the fire before the 
pressure reaches 
this point. In a 
ride which one of 
the SCIENTIFIC AM­
ERICAN staff took 
recently up River­
s i d  e Drive to 
Grant's Tomb in one of the identical machines 
used '.n the endurance test of last September, 
th€ steam pressure at no time rose above 450 
pounds or fell below 100, even in ascending some 
of the steep pitches when going east from River­
side and on West End Avenue. The air pressure 
in the gasoline tank had to be raised once by 
forty-five strokes of the air pump, and the engin0 
cylinders oiled a couple of times by a stroke or two 
of the oiler ( the third rod on left side of seat ) 
in the run of an hour and a half. Otherwise the 
carriage needed no attention. The pressure was main­
tai�ed on an average at between 200 and 250 pounds, 
and would only rise to 450 when coasting or fall to 100 
when heavy demands were made for steam. 

A description of the White carriage would not be 
complete without a few words about the engine, a fine 
cross-sectional view of which will be had 'from the 
illustration. The engine is  of the usual double-acting 
slide-valve type, the slides being oiled by two oil cups 
on top of the cylinders, which are 3 inches bore by 
3% stroke. It has a ball-bearing crankshaft and is 
mounted on trunnions so that 
the lower end can be swung 
forward to tighten the chain. 
The cut-off and reverse are op­
erated by the lever moving 
over the notched segment on 
left side of body below the 
seat, which is joined by 
a horizontal rod to another 
lever suitably connected di­
rect to the links of the engine. 
The tc rottle is of the g1:"idiron 
type and is operated by the 
small crank on top of fore­
most spindle on left hand side 
of seat. 

'l'he above description will 
be found to give a good idea 
of the principal parts of the 
White mechanism, and it is 
easy to see that simplicity was 
the chief quality aimed at in 
designing the machine. This 
has not been attained by sup­
plementing the usual. v'ater­
tube boiler with numerous 
safety devices, but rather by 
making a radical departure 
from the old, well-established 
methods of steam gene1:"ation, 
which have been supplanted 
by a safer generator of a new 
type. Let us hope that the 
ne�t step toward the improve­
ment of steam carriages will 
soon be taken, namely, the 
employment of some form of 
solid fuel in place of volatile 
gasoline . Then this univer­
sa.l power will become as safe 
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as it is useful for propelling the business and pleasure 
vehicles of the world. 

- . . . . 
Wear o£ Roadll by AutolDobUeli. 

The influence of automobiles upon the public roads 
is  a question that is likely to become prominent before 
long, especially where, as  in France, the u!'8 of heavy 
vehicles for passenger and baggage transportation is 
on the increase. According to the Bulletin of the 
Societe des Ingenieurs Civils, the local councils 
throughout the country have been occupied lately 
with the application of automobiles for passenger 
and freight service, and in some cases such systems 
are already in running order. Some examples are 

DETAILS OF THE WHITE STEAM CARRIAGE. 

given which show th" condition of affairs. According 
to the report of a special committee to the General 
Council of Vienne ( south of France ) it is shown that 
at that period, which is  some time ago, as many as 
14 departments had commenced to study the question, 
but had not begun to organize a service ; 4 others had 
made rather unsuccessful attempts, and 9 others had 
commenced operations, but the data were too recent 
to draw a conclusion. They were almost unanimous 
upon one point, namely, that the roads in their present 
state are not in a condition to support the excess of 
wear whicb will result from the new mode of traffic, 
and that they must be reinforced and enlarged. This 
will necllssarily lead to an increased cost of main­
tenanc(J, and this increase is estimated ( by two depart­
ments) at $70 per mile, and thus it appears that the 
extension of the automobile service will bring about 
a considerable increase in the charges for the public 
roads. The report presented to the General Council 
of Charente gives some useful figures in this connec­
tion. The national and departmental routes and those 
of general communication in this department can well 
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support loads of 18,000 .pounds at a speed of 2lh miles 
an hour ; if the speed of traction is increased under 
the present conditions the wear will increase in pro­
portion, and for a road of given resistance the load 
must be correspondingly reduced. The engineers of 
the Charente Department estimate that if the speed 
is increased to 9 miles an hour the load should h(j 
reduced to 6,000 pounds per axle ; two other depart·, 
ments give for the same case 5,000 and 4,800 pounds. 
It is  the general opinion that the wear upon the road 
caused by transporting a given load increases with 
the speed of transport, and if it is admitted that the 
automobiles are to travel at higher speeds than in the 
case of animal traction, it will be necessary, in order 

to avoid spoiling 
the roads alto­
gether, to g i v e 
t h e  m increased 
resistance a n d  
also to dispose the 
automobiles s o  
that the wear will 
be reduced to a 
minimum. As to 
the first point, the 
B o a  r d. of En­
gineers estimates 
that it would cost 
f r o  m $600 t o  
$3,000 per mile to 
t r a n  s f o r  m the 
roads so as to en­
able them to re­
s i s t  t h e  w e a r  
c a u s e d by the 
h e  a v y automo­
b i l e s .  A s  t o 
changing the au-
tomobiles, noth­
ing definite has as 

yet been established, but it is considered that accord­
ing to the experiments of Gen. Morin it will be best to 
discard the narrow tires in all cases and use tires 
sufficiently wide to diminish the wear. Experiments 
have also shown the superiority of wheels of large 
diameter over the smaller wheels, and the future 
regulations for automobile service should encourage 
the use of automobiles with large wheels. 

. . . , ., 
THE STEARNS STEAM STATION WAGON. 

This steam carriage is constructed on the lines of 
the popular Brockways, commonly known as station 
wagons. It has a sea�ng capacity of four passengers. 
The wagon is constructed so as to protect the pas· 
sengers in unpleasant weather ; side and back curtains, 
glass panels in the doors and a glass panel front being 
part of the equipment. The front portion of the car­
riage is upholstered in leather ; the rear seat and 
inside of wagon is upholstered in green broadcloth, 
making a decidedly handsome job. The gasoline tanks 
hold 14 gallons of fuel, sufficient for a run of 125 
miles. Water tank capacity, 35 miles. The engine 

used in this carriage is an 
8 horse power, Simple slide 
valve engine with it Steven· 
son link motion. The car­
riage also has a boiler of 
ample capacity. The running 
gear is constructed on the 
same general lines as used in 
the regular Stearns carriages, 
tubular front and rear frames 
and hickory sidebars. The 
wheels are of tubular steel, 
fitted with 3-inch pneumatic 
tires. This carriage is attrac­
tive in appearance and is  
most serviceable for station 
and family use. 

. . .  
Novel A utolDoblle Palilleuger 

Service. 

An automobile service has 
been recently inaugurated in 
the city of Hamilton, Ohio. 
Three omnibuses, with a ca­
pacity of twenty passengers 
each, are in operation run­
ning through the city and 
making connection with the 
line of the Mill Creek Elec­
tric Railway Company, which 
corporation has never been 
able to secure permission to 
enter the city with tracks. 
The latter line operates be· 
tween Hamilton and Cincin· 
nati, and it was compelled 
to put the automobiles in 
operation in order to accom­
modate its ,patrons betwooD 
these two points. 



THE LANE STEAM CARRIAGE. 
The New York-Buffalo endurance contest brought to 

light a steam carriage, the performance of which was 
in every way so remarkable that many a chauffeur won­
dered why he had never heard of the vehicle before. 
The carriage in question was made by the Lane Motor 
Vehicle Company, of Poughkeepsie, N. Y., and finished 
the run without any adjustment of the parts and with­
out any injury with the exception of that sustained by 
one tire. It was the only carriage entered by the firm. 
Limited as the amount of space at our disposal is, it is  
impossible to  devote as long a description to  this car­
riage as might be desired. Nevertheless, there are sev­
eral parts so distinctly novel in construction that they 
must be more or less fully described. 

Doubtless the most vital part of every automobile is 
its motor. T!:J.e Lane engine presents some peculiarities, 
prominent among which is a frame, made up of straight 
rods suitably braced .  Two of the rods constitute the 
slides and are surrounded by the cross-heads. The en­
gine is mounted at approximately an angle of forty-five 
degrees to the axis of the vehicle's body. This arrange­
ment is certainly meritorious, for the vibration is trans­
mitted at an angle to the vehicle-frame. The crank-shaft 
is a solid piece of steel from end to end, and with it the 
sprocket, .eccentrics, cranks, and counterbalances are ec­
centrically formed.  Instead of balls, hardened inter­
changeable bushings are employed for the bearings. All 
parts below the cylinders are inclosed in a splash-tight 
copper case. In accordance with the best modern prac­
tice lubrication is effected automatically. Even the 
cylinders are mechanically oiled, for sufficient lubricant 
enters with the piston-rods. 

So far as the steam-generating apparatus is con­
cerned, particulr. :' attention should be called to the 
burner. The vapor tubes are arranged in parallel series 
and are provided each with a Single row of apertures 
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for the issuing gas. Extending entirely across the 
burner above the apertured tubes is a mixer-tube. The 
air rising from below is brought into contact with each 
side of each flame and is caught by the flames on either 
side. The upward pressure or force of injection in the 
combustion-chamber is greater than in the ordinary 
types of burners. The combustion is odorless. The 
igniting and vaporizing device is worthy of particular 
attention. The vaporizing tubes, A.A., are connected with 
a liquid-fuel supply pipe, E, provided with a hand­
operated valve, 0, for starting ignition, and with a reg­
ulator, D, which is automatically controlled by the boil-
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er pressure, so that the consumption of fuel is nicely 
adjusted to the amount of steam generated. In 
order to heat the tubes sufficiently to start vaporiza­
tion, an asbestos torch, E, is used, which receives a 
supply of wood alcohol from a cup connected by a 
pipe, F, with the torch. When the pressure in the boiler 
rises above a predetermined point, the fuel-regulator, D, 
cuts off the supply immediately. A blue flame pilot 
light within the combustion-chamber and directly below 
the vaporizers , burns continuously inde­
pendently of the main burner. With an eye 
to the possible necessity of making' repairs 
the vaporizing tubes are made straight and 
are fitted with removable end plugs without 
the casing. The unfastening of a few screws 
permits the removal of the ' grate without 
interfering with the piping, and also of the 
vaporizers, torch, pilot light, and the entire 
burner case if necessary. 

It has been found a questionable pr�ctice 
time and time again to leave the reglllaUon 
of the water su pply entirely to the me;;han­
ism itself. In the Lane steam carriage, the 
operator is, therefore, expected to control 
the water supply to the boiler. Neverthe­
less, a simple sa,feguard has been provided. 
which renders it quite impossible for him tc 
carry the water higher than the maximum 
level, and which prevents the water from 
sinking too low. Connected with the DOller 
at a ' definite point is  a pipe car,ried forward 
and connected with a steam-gage. Back of 
the steam-gage is a transverse pipe discharging into 
the live-steam pipe between the throttle-valve and 
the boiler. Should the water rise to the opening of 
the first-named pipe, it  will flow to the steam-gage, 
thence by the transverse pipe to the live-steam pipe, 
and thence through the cylinders of the engine. TIle 
exhaust-pipes carry the water back to the water tank. 
This simple method of maintaining a constant level 
has been found in practice to be extremely efficient. 
It is not necessary to renew a broken waterglass on 
the road ; the pump is simply turned on, and the 
operator continues his journey. 

In most motor vehicles, air is  supplied by a hand­
pump, with the result that the pressure over the fuel 
supply constantly decreases, and the fuel is  supplied to 
the boiler at a gradually diminishing pressure. Hence 
it has been a matter of unusual difficulty to supply 
fuel to the burner in constant quantities. In the Lane 
carriage the pump and ' the engine are inclosed in a 
common casing. The piston of the air-pump is rigidly 
connected with the piston of the engine. Hence it fol­
lows that the pump and engine pistons have a corres­
ponding movement, so that the amount of air supplied 
is absolutely dependent upon the work performed by the 
engine. Outside of the engine casing is a regulating 
valve for the air-pump. A regulating screw, likewise 
without the casing, is provided, in order to vary the air 
pressure. The screw in ques,tion merely increases or de­
creases the clearance space between the valves and 

, thus regulates the pressure to a nicety. The device re­
lieves the operator of all the necessity of hand pumping. 

The feed-water for the boiler is heated by the ex­
haust steam from the engine, and whatever exhaust 
steam is not thus condensed is wholly or partially 
absorbed by the products of combustion. A 
pipe connected with the exhaust of the engine 
is carried under the body of the vehicle, and 
discharges directly into the water tank. The 
moisture contained in the steam is absorbed in a 
considerable measure by the gases. As a consequence 
the mingled body of exhaust steam and gases dis­
charged will be quite in-
visible. The flues through 
which the products of com-
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bustion from the burner pass are arranged in a 
peculiar manner. A horizontal flue over the boiler 
communicates with an upper and a lower down­
wardly-discharging flue. When the vehicle is at rest 
the products of combustion are carried through the 
upper downwardly-conducted flue ; when the vehicle 
is in motion and aided by the injector action of the 
exhaust steam, the products pass through the lower­
most downwardly-extending flue. All the products 

'iHE LANE BURNER AND CRANKSHAFT. 

of combustion are thus caused to traverse a down­
ward path when passing from the horizontal flue over 
the boiler. By reason of this downward trend of the 
flues, the products of combustion will not be picked up 
by moving air currents and driven directly upon the 
occupants of the vehicle. 

Much could be written upon the structural novelties 
embodied in the running gear of the vehicle, as well as 
in the minor portions. There is, perhaps, not a Single 
part of the carriage that does not, in some way, show 
an improvement upon previous constructions. 

• · e ,  • 
The demand for a strong, light and comfortable 

machine is  growing everywhere, even in France, 
where the business has been given almost en­
tirely to the construction of racers. In a recent re­
port Thornwell Haynes, United, States consul at 
Rouen, says that it has been estimated that the auto­
mobile industry of France supports more people, 
directly and indirectly, than any other industry. All 
the factories have tripled their product in the last 
three years, and all the establiEhments formerly 
given to the manufacture Of bicycles are now engaged 
in building automobiles, It has been but a short 
time since all the factories were centered in Pari s, 
but now there are large establishments at Rouen, 
Lyons, Bordeaux, Marseilles, Lille, St. Etienne. and 
Nantes. Mr. Leon Auscher in one of the Paris jour­
nals, recently enumerated a large number of trades 
and industries which have been materially benefited 
by the automobile boom, and says that at least 200,000 
persons in France are maintained by that industry. 

A Brooklyn ( N. Y. ) genius has secured a patent for 
a curious device for creating energy by feeding a 
tape of explosive caps into a chamber where they are 
successively exploded by a mechanically-driven ham­
mer. The resulting gas from each explosion passes 
into a pressure storage chamber, whence it is  drawn 
into an engine in a manner similar to that in which 
steam is taken from a boiler into a steam engine. 

THE LAlI:&: STEA. CA.B.RIAGIL 1I0rrOK VIEW OF A LAlIE SURREY. 
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THE OVERMAN STEAM AUTOMOBILE. 
The steam carriage built by the Overman Automo­

bile Company, of Chic :;>ee Falls, Mass., might almost 
be called a Franco-American vehicle, since the mechan­
iAm has the complexity of detail of the French 
machines, while the Yankee ingenuity of the New 
Englander is seen in the invention and. method of 
assembling the parts. The carriage has been thor­
oughly tested during the last year ; and many of the 
parts are now built stronger than heretofore, while 
the machine as a whole weighs more than last 3'ear's 
model. 

The manufacturers of this automobile have incased 
its machinery as far as possible in a 
pressed steel body, which has the 
obvious advantage of being indestructi­
ble by fire. The side panels of the 
body below the seat can be opened, and 
the seat itself raised, thus allowing 
the machinery to be easily reached 
when necessary. 

The principal points of interest in 
this carriage, which distinguish it 
from most other steam machines, are 
the automatic water feed regulator and 
various other similar devices, such as 
steam, water and air pumps, fusible 
plugs for putting out the fire in case 
of low water in the boiler, etc. 

The water feed of the boiler is  con­
trolled by it ,  thermostat, the construc­
tion and .operation of which is shown. 
A U-shaped brass pipe, B, is connected 
at the upper end to the steam space 

of the boiler and at the lower end to 
the water space, so that the upper hal f 

is normally filled with steam and the 
lower half with water. This water 
is kept cool by a jacket, C, through 
which the feed water from the tank is 
pumped before going to the feed-water 
heater. On each side of the upper 
part of B are guide plates, A, in the 

ends of which the rod, R, is  mounted. This rod runs 
forward along the side of the carriage and carries a 

finger, F, adapted to raise or lower the by-pass val'.'e, 
P. D is a tongue soldered to the tube, B, at its upper 
bend and acting on R through the arm, E. When the 
water level rises in the boiler, the cool water enters 
the upper part of B and causes it to contract. This 
contraction is sufficient, when multiplied a few times 
by the lever arrangements, to open the bypass valve, 
P, and allow the water to be pumped back into the 
tank. In like manner, when the level falls, the bypass 
valve is closed. 

The pump used to supply the boiler differs from 
those usually emp.loyed in that it is  of the double-act­
ing, slow-running type, and is driven by the back axle 
instead of by the engine. A small gear on the axle 
drives a larger gear that carries a crank pin. Fastened 
to the crank pin is  one end of a long rod, the other 
end of which is attached to the pump. By the rota­
tion of the gear carrying the crank pin, the rod and 
pump are given the necessary reciprocal movement. 
The water is heated before entering the boiler by 
passing through a 48-foot coil of copper tubing in­
closed in a shell through which the engine exhausts. 

An injector is  conveniently placed for filling the 
water tank when on the road. With the tank full 

of water, valves may be opened, and 
the water allowed to run into the 
boiler to the proper level, should the 
latter be empty and without steam. 
This is  a very convenient way of get· 
ting water into the boiler. 

The steam water and air pumps are 
started by turning a small lever be· 

side the seat either forward or back· 
ward. The lever is on the end of a rod 
that runs across under the seat and 
carries a small eccentric at a point 
near the pumps. The eccentric raises 
or lowers a rocker arm, that serves to 
open the valve to either the air or 
water pump. Besides being thus un­
der the control of the operator, the 
air pump is also furnished with a 
pressure diaphragm regulator which 
starts and stops it automatically should 
the pressure in the fuel tank fall four 
pounds. 

The boiler and burner are of the 
usual type.  The latter i s  started by 
burning some wood alcohol in a trough 
that runs across it beneath the main 
vaporIzing tube. The alcohol is  intro­
duced through a funnel sItuated inside 

the panel below the driver's seat. The 
gasoline, before passing through the 
vaporizing tube, circles around the in­
side of the burner through a coil of 
pipe. where it Is Inlt1allJ heated. 
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The burner fiame is controlled by the usual pressure 
diaphragm, but there is also a fiame accelerator that 
can be operated from the seat and by which the fiame 
can be increased if more heat is needed, as in climbing 

a bad hill. The boiler is  provided with a superheating 
coil which is situated in the combustion chamber di­
rectly over the flame. 

Should the water run low in the boiler, the steam 
will melt a fusible plug and close a valve, thus shutting 
off the gasoline and extinguishing the fire. This will 
happen while there is still two inches of water in the 
boiler, so that the chances are very slight of the 

machine ever being laid up from a burned-out boiler. 

OVERMAN STEAM AUTOMOBILE. 

The boiler has two water glasses also ( one inside and 
one outside of the body ) ,  so that the water level can 
always be ascertained. Should either of the glasses 
get broken, back check .vaives immediately close and 
shut off the water and steam. A third glass indicates 
the water level in the tank. 

The engine of the Overman carriage is  of the piston­
valve type, and has the cranks completely inclosed 
and running in oil. Plain bearings are used through-

W ATER·FEED CONTROLLER. 

out. The cylinders are 2%-inch bore by 3-inch stroke. 
The engIne is mounted on hollow trunnions which form 
admission and exhaust pipes respectively, and its lower 
end can be swung forward for tightening the chain. 
The exhaust from the engine is  run into the tubing of 
the frame, whence it issues into the atmosphere 
through a series of small holes. 

An auxiliary third gage shows the amount of gasoline 
in the tank. At night, by preSSing a button, all 

139 
three gages can be illuminated by a small electric light ; 
and although the presence of the automatic feed water 
regulator renders inspection of the water glass un· 
necessary, this too can be instantly illuminated by 
pressing another button. It will thus be seen that 
this carriage is complete even to the minutest detail, 
and has all possible devices that are known at present 
for the comfort and convenience of the operator. 

• • • • • 
THE GROUT QUEEN STANHOPE. 

The cut shows the latest production of Grout 
Brothers Automobile Company, Orange, Mass. The 
straight lines and curves appearing in this style are 

combined to make a most pleasing and 
well· proportioned carriage. Handsome 
top, mud-fenders, and attractive side 
lamps show that it is well equipped, 
with wide body and seat and standard 
wide tread. 

Most important, however, are the 
motive parts ; the yoke inclosed com­
pensating gear is drop-forged ; the en· 
gine is of heavier construction than 
usual. The eccentrics and sprockets 
are drop-forged in one piece, thereby 
replacing the thirteen separate parts 
heretofore requi red. All tanks are 
seamless, the brake double-acting. The 
gasoline tank has capacity of 7% gal· 
Ions ; the 36-gallon water tank is fitted 
with an indicator. A steam ram fills 
water tank in five minutes, taking 
water at 40 degrees F., the operation 
raising it to 140 deg. The water pass­
ing then through heater 

'
i s  very nearly 

212 deg. when finally it reaches boiler;  
thus it will be seen that the Grout v r,.  
hicle is also economical in operatio . 

• • •  
An interesting test of military auto­

mobiles has lately been carried out in 
Germany

·: The Daimler Company. of 
Cannstadt, had received an oril.er from 

the government for a number of tractors, and when they 
were finished a party of officers and men undertook 
to pilot them from Cannstadt to Berlin over the road. 
There were eight of these tractors in all, and each 

could transport a net load of half a ton. Seven of them 
were operated by gasoline motors and the eighth had 
an alcohol motor. The party included a captain. two 
lieutenants and 34 under-officers, together with the 
soldiers of the testing department of the Berlin Trans· 
portation Board. They started out in good order and 
at first the weather was favorable, but soon after the 
temperature lowered and the routes became frozen. 
This made the journey very difficult and was at the 
same time a good test of the machines. The grades are 
steep in that region, and it was only with great diffi· 
culty that the tractors could be made to pass over the 
frozen roads. Besides, the conductors had not ac· 
quired the experience necessary to make the vehicles 
operate with entire satisfaction. The trouble caused 
by the slipping of the wheels was overcome by app] · ., 
ing an ingenious idea. The wheels were provided wi 11, 
iron tires, and it occurred to some of the party to equ ,,\ 
these with points in order to avoid slipping. This 
was accordingly done, and it was found to be a great 
improvement. The most difficult part of the trip was in 

going through the Thuringen Forest, where they en· 

countered a driving snow which great· 
ly impeded their progress. However, 
they were successful at last, and after 
a voyage full of incidents they were 
able to reach Berlin. The variOUS diffi· 
culties which had to be overcome dur­
ing the trip served to bring out the 
good qualities of the mechanism, and 
in fact the tractors showed good reo 
sistance throughout. Another series 
of tests of military automobiles is that 
which has been made recently in Italy, 
and the Etat Major are considering 
the question of adopting one or more 
types of automobiles for the army, 
these to be used by the officers and 
for the transport of loads. During 
the last grand maneuvers an omnibus 
was used to furnish the transportation 
service for the general commanding 
the division and his staff durin g 
twelve consecutive days. In spite of 
the bad weather and muddy roads the 
tests proved quite satisfactory. The 
omnibus used weighs 2,200 pounds and 
has a Bolide gasoline motor of 15 
horse power_ 

----.---

The German Emperor has offered a 
prize for a motor car suited for the 

purposes of the farmer. The award 
will be made some time nert year by 
the Ewperor himself. 
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A NOVEL AIR-COOLED GASOLINE MOTOR. 

There has recently been placed on exhibition in 

the shop of the Balzer Motor Company, of this city, 
an air-cooled gasoline motor of altogether new and 

original design which seems pretty certain of solving 
the problem of the light air-cooled motor for automo­
Liles. It is  about as close to a constant thrust rotary 
motor as any designer has come, yet it has only the 
Simple parts of three or five ordinary high-speed 
motors. 

The five-cylinder motor is shown in the two illus­
trations. One with three cylinders has been in use 

THE BALZER REVOLVING CYLINDER AIR-COOLED 
GASOLINE MOTOR. 

for a year on a carriage, and has been found to give 
good results and little or no trouble. The motor 
shown herewith weighs 300 pounds and develops 10 
horse power at a speed of 500 revolutions per minute. 

The Balzer motor differs from all others in having 

a stationary crank shaft and cylinders which rotate 
around it. The cylinders, instead of being perpen­
dicular to the crank shaft, are set at a slight angle 
to it, as it has been found in practice that this ar­
rangement gives better results. The cylinders are 
set in the center casting and fastened to it  by four 
long bolts which also pass through lugs in the heads 
and hold them tight on the cylinders. This is a well­
known method of assembling an air-cooled motor, and 
offers many advantages in the way of quickly taking 
the engine apart_ Since the cylinders rotate in the 
Balzer motor, it is not necessary to get under the car­
riage to examine them, as any one may be brought 

aroun d to the point where it is most easily inspected. 
Furthermore, the rotating cylinders act as a 
flywheel and thus do away with all the dead 
weight that forms so much of the total 
weight of the ordinary gasoline engine. Be­
sides the momentum of the cylinders being 
thus made use of, the pistons are arranged 
to balance each other as much as possible, 
so that when one is on the working stroke 
the one oppilsite is compressing. This gives a 

practically perfect balanced motor, and one 
of great flexibility, giving a strong torque at 
widely varying speeds. 

Referring to the plan view of the motor, 
the two large pipes seen running to it are the 
mlet and exhaust pipes respectively. They 
open into chambers in the base, and from 
these chambers individual inlet and ex­
haust pipes lead to the head of each separate 
cylinder. The charge is thus taken in on 
one side of the head and passes out on the 
other, and as both inlet and exhaust valves 
are mechanically operated, there can be no 
sticking of the inlet valves. Consequently, 
each cylinder is certain of receiving a full 

charge every time. The sparking plugs are 

now placed in the inlet chamber, just over 
the inlet valve, although in the illustrations 
they are shown in the center of the cylinder 
head. The position they are now in keeps 
them out of the path of any oil that works 
past the piston, as the inrushing charge of 
gas tends to keep the inlet chamber free 
from it, and, further, centrifugal force throws 
it into the highest part of the head. The oil 
is fed to the motor through the hollow crank 
shaft and drips upon the stationary crank. 
It is then thrown out into the various cylin­
ders, and how thoroughly it lubrIcates them, 
as well as how efficient the cooling of the 
cylinder is, can be seen from the fact tha.t 
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when one of the cylinder heads was removed after the 

motor had been run half an hour in the p resence of the 
SCIENTIFIC AMERICAN representative, about half a ta­

blespoonful of oil was found on top of the piston in its 
natural state, and not all burned as it undoubtedly 
would have been in a stationary air, or, for that matter, 
water-cooled engine. An examination of the spark 
plug of the same cylinder showed it apparently clean 
an d free from oil, thus demonstrating the action of cen­
trifugal force and the inrushing gas in keeping the oil 
out of the firing chamber. 

One of the most interesting features in connection 

with this motor is  the method of producing 
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The Balzer motor has passed the experimental stage 
and will be found entirely practical. The company 
have built many different small, light-weight motors 
on this principle during the last five years, some of 
which show great ingenuity. In one, for instance, a 
mechanical igniter of the wipe spark type was in­
cluded with the positively operated valves. It will 
thus be seen that the motor, although constructed on 
a novel principle, is not a recent invention, but is, in 
its present state, the perfected form of an invention 
itself half a decade old. It should, therefore, soon find 

its way into light, high-powered automobiles in place 

the jump spark in the five cylinder heads. 
The arrangement is quite simple and, though 
daring in the extreme from an electrical 
standpoint, seems to work admirably. To 
start with, but one spark coil is used. ThiS 
is a rather large-sized one of the Dow brand, 
fed by six cells of dry battery, and when one 
understands that it has to produce. nearly 
1,500 sparks a minute in order to fire the 
five cylinders ( which explode alternately, 
giving five explosions every two revolutions )  
one sees that i t  must b e  a strongly built, 
well-inSUlated coil.  The coil, however, is 
not the chief thing of interest in the spark­

ing arrangements, but the method of switch­
ing the secondary current produced by it 
to the different cylinders. This i s  accom­
plished by a large fiber disk, into the surface 
of which are set five properly spaced brass 
plates. Each plate is connected, by rubber­
covered flexible wire running along and 

through the motor casting, to a sparking 
plug. The disk and wires can be seen in 
the plan view of the motor. The make and 
break of the primary circuit is accomplished 
by a double cam acting on a spring with 
platinum points in the usual manner. The 
novel part of the arrangement is the switch­
ing of the secondary current. This has been 
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tried by some foreign manufacturers, but the general 

practice is to have a separate coil for each cylinder and 
ground one end of the primary and secondary wires of 
each coil by a common wire to the engine. This method 
will be found described in the description of the new 
Panhard machines in the current number of the SuP­

PLEMENT. 

As already stated, the motor can be readily dis­
mounted and all the parts reached quickly. When 
the cylinder and head are removed the piston then 
exposed to view will be found of interesting construc­
tion. It  has two wide heavy rings, over each of which 
are slipped four smaller rings. The latter are mis­
matched and pinned to the large rings, so the joints 
can never get in line. The connecting rods are fast­
ened to the pistons by universal ball and socket joints, 
which leaves the pistons free to turn in the cylinders 
and thus wear evenly all around.  The cams that 
operate the valves are geared so as to always travel 
ahead of the cylinder in order to open the valves at 
the proper time. 

TIlE DOK I'O.cOOLED 1III0TOR. 

THE KNOX. COUINATION SlJBBEY. 

of fan-cooled and water-cooled motors, with their 
various complications. 

• I e  • • 
THE KNOX TWO AND FOUR·PASSENGER CARRIAGE. 

The illustration shows the combination two and 
four-passenger carriage of the Knox Automobile Com­
pany, of Springfield, Mass. It is their latest and most 
popular production, and was designed to supply the 
demand for a strong, powerful, simple, and neat-ap­
pearing single-seated vehicle which can be easily 
fixed to carry four persons by simply opening up the 
front seat. It also makes a very desirable touring 
car on account of its long wheel base, large carrying 
spaces, and its extremely easy riding due to its special 
spring construction. This vehicle has many dasirable 
features, used exclusively by the company, and on 
which strong patents have been obtained. 

One of the best features is  the cooling of the engine 
by grooved pins and forced air system, which the com­
pany guarantees to give perfect results under all con­
ditions, and which makes the Knox one of the few 

practical motor vehicles of its weight and 
power in the world that operate without 
water and get rid of the many nuisances con­
nected with its use. 

The long side springs with swiveled ends 
give the most flexible and easiest-riding ve­
hicle possible over all conditions of roads, 
and as all the mechanism is mounted on 
these springs the wear an d strain on it is 
very slight. The carriage is driven by a sin­
gle horizontal cylinder, 8 horse power med­

ium-speed gasoline engine, located in the 
front part of the body and so arranged that 
it may be got at from all sides for inspec­
tion. The valves open directly into the head 
of the cylinder. The compression is high, 
and in connection with the variable spark-
ing arrangement the greatest power is ob­
tained that is possible with this size cylin­
der, which is 5 inches diameter by 7 inches 
stroke. The company guarantees that it  will 
run the vehicle at a speed of thirty miles an 
hour, climb a 12 per cent grade at twelve 
miles an hour, and a 30 per cent grade on 
the low speed. 

Another feature is  an emergency hand 
brake, operating on the rear axle and entire­
ly mdependent of the two foot brakes. This 
brake will stop and hold the vehicle m either 
direction on the steepest hill. It is self­
locking and is a great safeguard against ac­
cidents. There are large carrymg spaces in 
both the front and rear of the body. Ten 
gallons of gasoline are carried, which is 
sufficient to run the vehicle two hundred 

miles. The vehicle can be backed by press­
ing a pedal with the foot, and the two for­
ward speeds are obtained by moving the 

hand operating lever to the right or left. 

The engine and mechanism is mounted on 
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an angle steel frame, to which the body is also bolted, 
and from which it can be removed by taking out four 
bolts. 

One of the vehicles was recently run from New 
York to Springfield without any difficulty at an aver· 
age speed of fifteen miles an hour. The roads were 
very muddy, and two-thirds of the trip was made in a 
cold and driving rainstorm. 

The wheel base is  5 feet 9 inches long, tread 5 4  
inches, tires 3 0  b y  3 inches o n  all four wheels ; the 
rear axle is solid from hub to hub and made of nickel 
steel ; the differential gear is in one of the rear hubs ; 
heavy roller chain drive is employed ; the mud guards 
are of leather, 10  inches broad ; large lh-inch double 
ball-bearings are used on both front and rear axle ; 
and the motor is equipped with variable jump spark 
ignition, employing eight cells of dry battery, four in 
use and four in reserve. 

A little device has also been attached whereby the 
engine may be positively started by a quarter turn 
of the starting handle. The main seat is very broad 
and has a high, comfortable back with springs in both 
the cushion and back. The company is getting many 
orders for this new model, especially from men who 
have had a great deal of experience with all kinds of 
motor vehicles, and have placed their orders only 
after giving the machine many practical and difficult 
te�ts. The carriages are equipped with all the extras 
usually furnished, including mud guards, lamps, roller 
boot and odometer. 

THE EMPEROR'S YACHT " METEOR III ."  
Among the  many debts that Germany will owe to  

the present Emperor is that of  his  having practically 
introtluced yachting, and established it as one of the 
national German sports. His present, most active 
interest in yachting may be said to date from the 
time of his purchase of the English cutter-yacht 
"Thistle'" from the Glasgow syndicate which built 
her and sailed her unsuccessfully off Sandy Hook for 
the America Cup. The original "Meteor" was opposed 
by the Burgess sloop "Volunteer," and made about 
as poor a contest for the cup as any yacht that ever 
came over for it. Although not suited for cham­
pionship honors, she was a beautifully constructed 
and stanch craft, and was sailed by the Emperor 
for many years in the earlier days of his yachting 
enthusiasm. His next yacht "Meteor II ."  was a com­
posite steel and wood racing craft, which combined 
in herself the best features of "Britannia" and "Valky­
rie III ."  Slie was very successful in her races and 
was an easy winner from everything she met on the 
other side of the water. 

"Meteor III . ," which was designed by Cary Smith 
& Barbey, of New York, is an improved and enlarged 
"Yampa"-the latter, a very successful schooner that 
was designed by Mr. Smith and spent a great deal of 
her time in European waters. The "Yampa" eventually 
passed into the hands of the German Emperor, and 
under the name of "Iduna" has figured largely in 
the foreign regattas. The Emperor was so well 
,pleased with the "Iduna" that last fall he placed an 
order with these architects for the construction of a 
larger and faster yacht, which should embody the 
best features of the "Yampa," and have incorporated 
in her the valuable experience which they had gath­
ered from the construction and performance of their  
later racing schooners "Amorita," "Elmina" and 
"Muriel." 

The dimensions of "Meteor III:" are as follows : 
Length over all, 161 feet ; length on water-line, 120  
feet ; beam, 27 feet ; draft, 15 feet ; the least freeboard 
is 4 feet 6 inches ; the taffrail is 6 feet 6 inches from 
the water-line, and the eagle at the figurehead is 11  
feet from the - water. The model differs not  a little 
from the type for large, fast yachts which has been 
prevalent of late years. Thus, there is a slight hollow 
in the load water-line at the bow, and while the model­
ing of the hull shows the customary S section, the 
vessel is much fuller below the water-line and shows 
less of the flat floor than we have been used to in the 
later yachts, and compared with them she is a much 
more wholesome model. The line from the fore-foot 
to the stern-post is similar to those which character­
ize Mr. Cary Smith's designs, and the whole model 
is marked by the individuality which is seen in 
"Amorita'" and the other racing schooners which have 
been so familiar in the races and annual cruises of the 
New York Yacht Club. 

The frames and plating of the yacht are of steel ; 
the former consisting of steel angles 2 by 3 inches ; 
the keel is formed of a trough of steel, into which 
the lead ballast is  run. In this respect she differs 
from the Herreshoff boats in which a lead bulb is cast 
separately and secured to the hull by bolting. 

The accommodations of the yacht are, as would 
be expected from her great size, extremely commo­
dious. Aft on the deck is a steel house from which 
a companion leads to a vestibule belo� , from which 
access is  had aft to a ladies' cabin which extends the 
full width of the ship. From the vestibule a passage­
way leads forward, on the port side of which are 
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staterooms for the use of the Emperor's staff, while 
on the starboard side of the passageway are the Em­

peror's private apartments ; among these is a state­
room 13 feet square with a large bathroom adjoining. 
The main saloon, which is  at the forward end of 
the passageway, is a splendid apartment 18 feet in 
length and extending the full 27 feet width of the 
yacht. It contains a piano, lounges, fireplace and a 
table which augurs well for the imperial hospitality, 
inasmuch as it will seat twenty-four persons. Just 
forward of the saloon is a kitchen 15 feet in length 
by 18 feet in width. On the port side of the kitchen 
are staterooms for the cooks and stewards. Forward 
of the kitchen is the crew's galley, a stateroom for 
the captain and one for the mate and boatswain. 
Then follows a steel bulkhead, beyond which is the 
forecastle for the crew, which contains twenty-four 
bunks. 

In designing the sail plan the yacht has been given 
sufficient canvas to insure her combining the require­
ments of a comfortable cruiser with those of a fast 
racing yacht, her total sail plan being a little under 
12,000 square feet, which is not so much as that car­
ried by the "Columbia" by 1,000 feet, and is about 
2,000 feet less than that carried by "Shamrock 11 ."­
but they, of course, were out-and-out racing craft. 
The mainmast, which is 21 inches in diameter, meas­
ures from deck to cap 89 feet. The main topmast is 
60 feet over all ; 17 feet of which are in the doublings, 
making the total height from deck to truck 132 feet. 
The main boom is 82 feet over all. The foremast, 
which is 20 inches in diameter, measures 84 feet from 
deck to cap. The foretop mast is 55 feet over all, with 
16 feet in the doublings, the total height from deck 
to truck bei'ng 123 feet. The fore-boom is  36  feet 
in length. The base line measured from the end of 
the main boom to a point half-way between the jib 
stay and the jib topsail stay is  192 feet. The bow­
sprit reaches 24 feet outboard. The main-gaff is 48 
feet long, and the fore-gaff 36 feet long. The club 
topsail spars are 52  feet and 41 feet long. When 
the club topsail is set the head of the sail may be 150 
feet above the water. The career of "Meteor III ."  will 
be .watched with great interest, and there is no doubt 
that in the hands of such an ardent yachtsman as 
the Emperor she will be a constant competitor through­
out the yachting season in European waters. 

In point of size "Meteor III ." should be compared 
with "Gleniffer," which previous to the launching 
of the Kaiser's yacht was the largest fore-and-aft 
schooner in the world. As it is "Meteor III ."  is 
slightly the larger vessel. "Gleniffer" is 157 feet over 
all, 26 feet 7 inches beam, and 18 feet 3 inches in 
depth. "Meteor III ." is, therefore, 4 feet longer, 5 
inches broader and 1 foot 3 inches deeper. 

In placing the order for his last and finest yacht with 
an American firm the Kaiser paid a distinct tribute to 
the skill of our designers and builders in the construc­
tion of large cruising and racing schooners. The 
American schooner is as historically famous as the 
English cutter, and in proof of this one has only to call 
to mind such names as "America," "Sappho," "Hen­
rietta," "Dauntless,'" and the more modern "Yampa," 
"Amorita" and "Colonia." 

The Kaiser has tactfully requested the President's 
daughter to christen his new craft, and the occasion 
is to be rendered doubly famous by the presence of 
Prince Henry. The double-page supplement showing 
the great schooner as she will appear under full sail 
will have a timely interest for our readers. 

----------- �+, -• .-------
GASOLINE AUTOMOBILES-1902 MODELS. 

The Haynes-Apperson Two-Passenger Runabout. 
The . two-passenger runabout, 1902 model, shown by 

the Haynes-Apperson Company at the Chicago Ex­
position will embody the latest ilnprovements incor­
porated in their machines. These include direct gear­
ing, water circulation by means of a radiator and 
pump, a new design of steel wheel rims of greater 
strength than used in earlier machines, and improve­
ments in the carbureter, clutch and a new pump 
feed lubricator. The motor is a double-cylinder engine 
with cylinders arranged horizontally on op,posite sides 
of the shaft-an arrangement that gets rid of trou­
blesome vibration. The sparking device is of 
the make and break positive contact type, which the 
company claim is not affected by wet weather and 
muddy roads. The particular model shown weighs 
1,250 pounds ;  the motor is of 6 horse power, wheels 
are 32 inches in diameter, and the carriage is hand­
somely finished with leather upholstery. The ma­
chine has three speeds forward and one reversed, all 
controlled by a single lever. The Haynes-Apperson 
people entered two machines in the New York and 
Buffalo endurance contest, and they finished second 
and third out of a field of 89 that started. All of the 
Haynes-Apperson carriages are fitted with wood wheels, 
which the company claim to have found equal to 
the most exacting requirements of the road. A fea­
ture on which much emphasis is laid is the fact that 
they are larger in , diameter than those customarily in 
use, and that consequently there is considerably less 
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Jar i n  traveling over rough roads than there would be 
with smaller wheels. 

The Gasmobile Stanhope. 
The Gasmobile embodies all the features of the best 

French machines, and the motor and machinery are 
so situated that they can easily be inspected. 

The 25 h. p.  four-cylinder engine of the Gasmobile 
stanhope, vertically disposed within the framework of 
the car, produces, when in motion, but a slightly percep­
tible vibration. The system of lubrication is most thor­
oughly carried out. Besides a small quantity of oil i a  
the crank-case, automatic oiling devices are also pro­
vided. The water circulation is established by a rotary 
force pump. Both the inlet and exhaust valves are 
thoroughly water-jacketed. The Gasmobile vaporizer 
is highly efficient, simple in construction and never­
failing. Its throttling feature, together with the 
quickly adjustable timing of the sparking device, make 
it possible to vary the speed of the motor over a range 
more than ample to secure the greatest variation in 
speeds desirable. Gasmobile engines are readily start­
ed notwithstanding their high compression. They are 
not, strictly speaking, high-speed motors. They are of 
slightly greater weight and larger proportions than 
other so-called high-speed motors, and therefore while 
quite as powerful as the latter, are more durable, since 
they do not run so fast. 

The expanding friction clutch, which transmits the 
power from the motor to the driving-gear, ranks high 
among devices employed for this purpose. It is posi­
tive and substantial and will take hold of the clutch 
casing attached to the flywheel gradually, thus causing 
the car to start smoothly and without jerks. 

At the right of the chauffeur three levers, forged 
from tough steel and operating on a double notched 
sector, serve for starting, stopping and reversing, and 
changing from the first to the fourth speed, as well 
as for operating the main brake. 

The Gasmobile stanhope has a 71-inch wheel base 
and the regular standard tread of 5 6 lh  inches. All 
four wheels are 32  inches in diameter, and fitted with 
clincher tires. Three forward speeds and one reverse 
are furnished, and the 12' horse power motor will drive 
the machine as high as 30 miles an hour. 

The Fischer Gasoline-Electric Omnibus. 
The Fischer Motor Vehicle Company have for the 

past five years been perfecting a combination system, 
which possesses all the good qualities of the electric 
and gasoline combined, while the disadvantages in­
herent in each alone are practically eliminated by the 
combination. 

The system consists of a combined gasoline engine 
and dynamo, one motpr for each ( rear ) drive wheel, 
and small storage battery and controller. It will be 
noticed that there is  no mechanical connection between 
the engine shaft and vehicle drive wheels, therefore the 
dynamo is free to run at a practically even speed, pro­
ducing a constant supply of electricity. The electric 
circuit is so arranged that when running the vehicle 
under normal conditions ( loaded on the level) the 
cu rrent goes directly fmm the dynamo ( through the 
controller)  tOo the motors ; but when coasting down 
grade, slowing up or in general when less power is 
needed than that furnished by the engine, the current 
is automatically taken up by the battery, which is 
connected to the wiring at a point between the dynamo 
and controller. Again, when extra power is needed, 
as in ascending steep grades or starting heavy loads, 
the · battery promptly furnishes the deficiency. This 
action-the carrying the peak ,of the load-does not 
have to be watched by the operator, being entirely 
automatic. As the output of the engine does not vary, 
no. governor is requi red, and the gas and air mixtures 
can be set permanently for perfect combustion. This 
insures great saving in fuel and prevents the usual 
bad odor. As the speed of the engine is almost con­
stant, the balance is nearly perfect, thus preventing 
vibrations. Another very important and convenient 
feature is the starting of the engine, which is accom­
plished by simply throwing in a switch controlled by 
the driver. 

Fig. 1 shows an 18-passenger omnibus recently com­
pleted.  Fig. 2 is a photograph of one of the standard 
running gears, .which consists of an angle steel under­
frame to which various parts of the machine are at­
tached. The front portion carries the gasoline engine, 
dynamo. controller, and steering gear. The front axle, 
instead of being made of the usual heavy forging, is 
trussed somewhat on the principle of a bridge, and 
carries extra long and flexible platform springs, bolted 
to the brackets on the frame. The rear axle with the 
wheels, springs, two motors and reduction gears forms 
a complete driving unit. All parts subject to wear are 
entirely incased so as to be properly lubricated and at 
the same time protected against dust and moisture. No 
reach is used, the half-elliptic springs conveying the 
power from the rear axle to the frame. The water 
cooler is  suspended under the frame between the front 
and rear axle. The illustration, Fig. 2 ,  shows the 
running gear complete in every respect, and Fig. 3 
tae body in place, making a finished bus. 

The power equipment consists ' of a 10 horse power, 



3-cylinder, 4-cycle gasoline engine running 600 revolu­
tions per minute. Directly on the engine shaft is 
placed the armature of a 5-kilowatt llO-volt dynamo. 
The motors are of special "twin" type ( built together ) ,  
5 horse power each, and will stand an overload of 100 
per cent for a half hour, or  200 per cent for 5 minutes 
without sparking at brushing. The controller is of 
the series parallel type of five forward speeds of from 
2% to 10 miles per hour, and two reverse speeds of 
2% and 5 miles per hour, all controlled from one 
lever. The batteries consist of 50  cells of 90 ampere 
hours' capacity. The front wheels art! 38  inches in 
diameter and the rear 46, all equipped with 4-inch 
Calumet solid rubber tires. 

In a test recently made of this bus by one of New 

the Gasmobile Stanhope. 

The Fischer Gasoline-Electric Bus. 

Front View of Peerless to� (;ar. 
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York's largest automobile corporations, it developed 
that the bus not only made its scheduled time during 
a snowstorm, but that the heating apparatus kept the 
inside comfortable while the weather was below freez­
ing point. The total mileage made by the bus on this 
day was 54, the engine using 12% gallons of gaSOline, 
same costing 9 cents per gallon, making the cost of 
fuel a fraction over 2 cents per mile, and this under 
the very worst ,conditions that an automobile could be 
asked to work under-snow. 

The company has orders for a number of heavy 
trucks, some of them being of the beer truck type, 
built to haul seven tons. 

Peerless Touring Car. 
The Peerless motor car has a long wheel base and 
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low center of gravity, with motor situated in front. 
The frame is built of channel iron after the style of a 
locomotive, thus carrying out the idea that the motor 
car is a road locomotive rather than a horseless car­
riage. Both front and rear wheels are pitched in­
ward, after the manner so long in use with all vehicles 
not run on prepared tracks. The pitch of the rear 
wheels is made possible by the flexible driving axle, 
which also obviates all loss of power by excessive fric­
tion when strains of the road tend to throw the rear 
wheels out .of alignment. 

The motor consists of two vertical 4 x 4% inch cylin­
ders, with cranks inclosed in tight aluminium cases 
and running in oil, an arrangement which automati­
cally lubricates the cylinders R:nd all bearings. Owing 

The Haynes-Apperson Gasoline Runabout. 

The Fischer Bus With Body Removed • 

• 

the feerl� Gasol1De louella. 
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to the vertical position of the cylinder it is thoroughly 
lubricated, since the piston rings wipe uniformly the 
entire circumference, and thus prevent any oil getting 
into the firing chamber, which does away with 
obnoxious odors and keeps the spark plugs clean. Both 
grease cups and force feed lubricators are used through­
out the' machine, and all are situated on the dash­
board before the driver. The mufflers used produce 
very little back pressure and yet almost eliminate the 
noise of the exhaust. 

I gnition is by the jump spark system, the make and 
break of the circuit being accomplished by means of 
a mechanically operated vibrator of unique and en­
ti-rely original design, which requires no adjustment 
for months. Heavy insulated cable is used in all the 
wiring. 

A circulation of water through all the engine jackets 
is obtained by means of a centrifugal pump operated by 
a friction disk against the flywheel. The water is 
pumped through a very effective system of radiating 
coils at the front of the car, and only two or three gal­
lons are used. 

An atomizing float feed carbureter of improved de­
sign, requiring absolutely no adjustment to the vary­
ing speeds of the motor, is used to furnish gas for the 
latter. The motor is started by a half turn of the 
crank, which is placed at the front of the car. The 
speed gear is connected with the driving gear by a flex­
ible shaft and with the motor by a universal coupling, 
which protects the bearings, gears, and clutch from 
any strain due to an inequality of the road. The gears 
are inclosed in an aluminium case and run in an oil 
bath which automatically lubricates all bearings. The 
speed changes are obtained by means of a single lever 
at the right, which gives three speeds forward and one 
reverse, while the speed of the motor is regulated by 
varying the time of the spark. 

The changes of speed are made by friction clutches 
that go in without clatter or Vibration, and the 
gears operate without noise. A pow�rful 'band 
brake on each rear wheel is operated by a 
lever at the right and held by a ratchet until re­
leased. A foot brake operates on a drum on 
the change gear shaft between the motor and 
the compensating gear. 

All two-passenger cars have a rear platform 
which may be used for luggage, rumble seat, 
1)1' two-passenger tonneau. The driver's seat 
is either double or divided into individual 
seats. The cars are geared to make 30 miles 
an hour at a speed of 1,200 R. P. M. of the 
engine, but are capable of being speeded up to 
40 miles an hour. They are equipped with two 
kerosene side-lights and a very powerful acety­
lene headlight, or with two side-lights and two 
acetylene headlights havin g a combined power 
about equal to the single headlight which is 
offered as an option. The mudguards are of aluminium 
with front guards flared out, protecting both occupants 
and the car from mud when the wheels are at an 
angle. 

HIGH, SPEED TWIN-SCREW YACHT " VIXEN." 
There are few cities in the world that are so advan­

tageously situated as New York city for the running 
of a system of suburban transportation by water, and 
we venture to think there is  no city where these 
natural advantages are so little taken advantage of. 
lt is true there has been some talk recently of run­
ning a line of high-speed passenger steamers between 
New York city and suburban towns on the Hudson 
River, which was to be capable of making a speed 
of 30 knots an hour, and competing with the railroad 
service ; but the scheme seems to be 'in abeyance, if it 
has not altogether fallen through. Practically the only 
travel of this kind that is done is  due to the owners 
of private yachts, many of whom make the journey 
every day by water between their residences on the 
Hudson and along the Sound and New York city. 

T h e  convenience 
and pleasure of 
this method a f 
travel are obvi· 
ous. 
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vessel are : Length over all 100 feet, load waterline 
length 96 feet, beam 12 feet, and draft 4 feet. The 
"Vixen" has been modeled for high speed, and she has 
the fineness and sweetness of lines which are seen on 
the fast torpedo craft. The framing and planking are 
of wood, the boat being double-planked and copper fas­
tened ; the sheer strake, deck stringers, floors and keel­
sons are of steel, as are also the bulkheads. The vessel 
is driven by twin-screw engines which, when running 
at a speed of 450 revolutions per minute, will, to­
gether, indicate 500 horse power. The guaranteed 
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speed is 20 miles per hour, and the builders expect 
to get between 21 and 22 knots an hour on the trial 
trip. 

A steel trunk-house extends for about two-thirds of 
the length of the vessel amidships, and forward of 
this is  a deck-house or pilot-house of red mahogany, 
paneled, which will be utilized as a dining room, for 
which purpose it can accommodate six persons. Im-

Length. 39 feet 3 inches. Beam, 4 feet 3 inches. Horse power, 25. 
" ROLLO " AT EIGHTEEN KNOTS AN HOUR. 

mediately abaft of this structure comes the trunk­
b ouse, wbich extends from the deck-house to the after 
end of the oWller's quarters. The accommodations 
below de-ck are as follows :  In the forecastle are the 
quarters for the crew. Aft of these is a large galley 
in which a dinner can be prepared and served by con­
nection to the dining saloon above. Abaft of the 
galley ar� the boiler room and coal bunkers. Then 
follows the engine room, and aft of this is a 
large stateroom for the owner, which extends to 
the full beam of the vessel and is fitted with two 
berths, a dresser, lockers, etc., and has a toilet adjoin­
ing. Aft of this, again, is  a large saloon. The state­
room and saloon are finished in white enamel and 
gold. 

The motive power is of what might be called the 
torpedo-boat type ; that is  to say, it consists of water­
tube boilers and triple-expansion, fast-running engines. 
The object aimed at in the motive power is the reduc­
tion of dead weight by securing a high average indi­
cated horse power per pound Of weight. T�le boilers 
are of the well-known Sellhltry saf'lty watcr-tube type. 

LeDgth, 100 teet. Beam, 1lI teet. S� 00 knuta. 
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Particular attention is given in the design to the circu­
lation of water. By using the outer water-tubes for 
returning the water to the bottom of the boiler a 
much larger area is secured for the return water than 
could be obtained by using large return pipes. The 
furnace i s  surrounded by water-tubes that have the 
same opening between them as the diameter of the 
tubes, and ample room is thus left for the gases to 
pass freely among all the tubes for their entire length. 
The firebrick baffle-plate between the tubes above the 
furnace absorbs a part of the heat when the fire is 
very hot, which is  given off again when fresh fuel is  
put  in the furnace, a certain amount of  reverberatory 
effect being thus secured. There are a series of hori­
zontal tubes on each side of the steam drum for the 
purpose of  superheating the steam. The triple­
expansion engines have cylinders 7 inches, 1174 
inches and 1 7 %  inches diameter by 10 inches stroke. 
Care has been taken to remove all superfiuous metal 
from the revolving parts, and it is thus possible to 
secure a high rotative speed with a minimum of vibra­
tion. 

The yacht is finished with a stern of the torpedo­
boat type ; and with her twin funnels, low trunk, and 
Single deck-house forward, she has a decidedly smart 
and rakish appearance. 

.. . . . .  
THE MARINE AUTOMOBILE. 

THE RECENT FRENCH INVENTION OF THE AUTOMOBILE 

LAUNCH. 

+Automobiling on water has now become an accom­
plished fact. French engineering skill has turned the 
features common to the racing automobile into use 
for propelling the long, slim body of the automobile 
launch through the water at a furious rate of speed. 
The machinery is the same a s  in a high-power auto­
mobile, the manner of transmitting power is the samc, 
the fuel, the motive power and the manipulating de-

vices are practically identical. The only actual 
differences are that the motive power instead 
of being carried on wheels is incased in a 
smooth wooden canoe skin, offering a minimum 
of resistance to the water, and that the device 
steers by rudder instead of by mechanism act­
ing on the front r,xle.-!-_Jn all other essential 
respects the . automobile launch and the auto­
mobile carriage are virtually alike. A com­
petent chauffeur can handle either type, and 
it would not be impossible to build a motor 
vehicle out of the machine parts belonging to 
a motor launch-so closely identified are these 
otherwise apparently dissimilar means of 
travel. 
'Ut is quite natural that the sport of auto­
launch racing should receive its baptism in 
France, the native home of automobilism

� 
for 

the French, though poor at yachting as a na­
tion, enjoy a well-merited reputation in the line of 
light craft for pleasure boating. 

The motor as well as the hull herewith shown were 
specially designed for racing, and it was found that the 
motor worked perfectly under all conditions, starting 
with a half turn of the handle and maintaining it ,; 
speed smoothly and regularly. The type of moto r 
adopted was that made famous by the Panhard & Lc­
vassar establishment, makers of the Pan hard automo­
biles. The superintendent of the factory, M. Krebs, 
selected a 24 horse power gasoline motor and made 
some minor changes in it to fit thc marine equipment 
of the launch. After considerable experimenting it was 
found that the motor under favoring circumstances 
actually developed more horse power than its indicated 
rating, and then the idea of racing this new and 
strangely unfamiliar craft occurred to M. Giraud. He 
ap,plied to the Helix Club of France for a series of 
trials over measured distances of salt water, entering 
his craft under the name of "Rollo" '-an automobile 
canoe measuring 39 feet 3 inches in length, with a beam 
of 4 feet 3 inches and 24 indicated horse power. The 

first race took 
place at a course 
near Argenteuil, 
in which "Rollo" 
w a s  e n t e r e d  
among a number 
of high - p o w e r  
launches of her 
class. She fin­
ished a winner 
of the 24 - kilo­
m e t e r  ( 1 4 . 9 0  
s t a t  u t e miles ) 
course in 1 h. 17  
m. 31 s. ,  a speed 
of 11.53 statute 
miles. In a sub­
sequent race at 
the Cercle de la 
Voile de Paris at 
Meulan the course 
was 52 kilometers 

We present il­
lustrations of a 

high-speed yacht 
which has been 
built by the Gas 
Engine and Power 
Company, Morris 
H e  i g h t s ,  New. 
Y o  r k ,  f or Mr. 
Archbold, w h o  
will make use of 
it principally for 
the run between. 
his home in Tar­
rytown and hi s 
business in New 
York city. The 
dimeus10Ds ot tbe BBW lUUJHIl'JJlJ) TWll'·SOBBW TA,gKT " VlUI'," BOW BEll'O BVILT lOB ••• ABCKlJOX,P, (32.30 miles) and 
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her time 2 h. 41 m. 28 s., or a trifle over 12 miles. 
In  the Helix Club de France races the course was 48 
kilometers ( 29.80 miles ) ,  and "Rollo's" time was 

2 h. 8 m. 3 s. ; equal to a speed of 14 miles. In a 24-
kilometer brush under H. C. de F. rules she made 
the distance in 55  m. 25 s., a speed of 15 .67 miles, or a 
gain of 22 minutes 6 second s  over her initial showing. 

This progressive improvement reflects much credit on 
M. TelWir, who had charge of the motor in these 
races. In  order to try her on the deep seas M. Giraud 
had her transported by rail from Paris to Lorient, 
on the Bay of Biscay, and under his management and 
the assistance of an engineer "Rollo" was safely sped 

down this dangerous coast to the fashionable water­
ing place Arcach6n, a distance of some 200 miles, 
making an average speed of 1 3  knots, mostly in the 

open sea. This is  probably the finest 
achievement by any power-propelled 

launch or canoe of like measurement 
and capacity, and won for M. Giraud 
a leading place in the development of 
the new sport. On a certain occasion, 
the tide favoring, "Rollo" slid over a 
measured mile on the Seine River at 
a clip that would have placed 25 miles 

to her credit within the hour had she 
continued for that time. It  was on 
this occasion that the photographs 
herewith shown were taken by M. 
Giraud. One picture represents the 
start, when the craft cleaving the 
water at stop speed comes tearing 
down on the mark. M. Tellier is  seen 
at the rudder sitting sideways in the 
cock-pit so as to better manipulate 
the engine and the steering simul­

taneously. It will be seen that the 
force with which tlie craft is urged 
is sufficient to lift its nose well out of 
the water. The other view shows 
"Rollo's" looks as she comes tearing 
through the brine head on for the 
stake. 

Automobile launchillf;" or "canoeing" 

as the French 

call it, is not 
only now rec­
ognized as a 
distinct devel­
o p m e n  t(; i n  
light craft en­
gineering, but 
as a sport with 
rules and ten­
ets of its own. 
A great many 
w e a l t h y  
French sports­
men have had 
auto c a n  0 e s 
constructed on 
the lines of 
"Rollo," t h e  
pioneer, 
on the 
s i d e  o f  
Channel 
f e v e r  

a n d  
other 

t h e  

t h e  
h a s  

caught on to 
the extent of 
putting sever­
al such craft 
into commis­

sion for racing 
the F r e n c h 
d u r i  n g the 
coming season. 
That most en­
e r g e t i c  o f  
launch - owner 
o r g a n i z a ­
t i o n s ,  t h e  
Helix Club ' of 
F r a n  c e ,  is 
about to or-

ganize a tech-

nical committee composed of engineers and other 
specialists, under the presidency of Count Recope, in 
order to gather reports regarding new developments in 
pleasure and racing navigation with light draught 
power craft. The club, which is one of the most in­

fiuential in France, seems to realize that the industry 
of automobile launch building is still in its infancy 
despite the wonderful performances of M. Giraud" s 
"Rollo," and its members have settled down to the 
task of perfecting the sport with much enthusi­
asm. 

When the British and French automobile launch 
fleets meet early in the spring to decide the proposed 
international launch championship. interest will not 
only center in the spectacular feature of the speed 

performances, but also in the comparative test of the 
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English system of power propulsion against the 

French. 
The races, which are scheduled to include a brush 

across the Channel from Dover to Calais, may, never­
thel€ss, be close enough to excite an interest vying 
in popularity with that surrounding international 
yacht races. We are indebted for our particulars to 

Le Sport d'Automobile Canot. 
.. . . . . 

THE CYCLE WHIRL. 
Some two months ago there was on exhibition at 

Proctor's 23d Street vaudeville theater, in this city, 
an indoor racing track, on which expert bicycle riders 
daily performed. This track, instead of being made 
oval in shape, with the ends banked, as is  usual in 
outdoor practice, had necessarily to be circular in or· 

SCHREYER ON HIS STATIONARY l'AOING IlAOHINE. 

THE CYCLE WHIRL. 

der to flt on the stage. It forms, as a glance at tile 

illustration will show, an inverted, truncated cone 
of slats with diameters across the top and bot­
tom of 25Y2 and 1 4 Y2  feet respectively. The slats 
of the cone are set at an angle of 45 degrees with 
the stage and are 8 feet in length. Within this 
miniature race track, upon the rising of the curtain, 
are seen several bicyclists with their machines. Start­
ing at the bottom of the cone slowly and carefully, 
they circle around it with increasing speed, climb­
ing higher and higher toward its upper edge while 
their bodies lean more and more toward the inside 
and finally reach a position where rider and wheel 
seem nearly horizontal as they go spinning over the 
clattering slats. The pacer, Schreyer, on his stationary 

trainer, increases the pace, and the pointer of the 
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indicating dial plainly shows to the audience this 
increase as the quarters and halves are run off. 
Faster and faster go the racers till they are circling 
around the track in one mad whirl. A pistol re­
.port sounds. The riders plunge to the stage, drop 
their wheels, and make a dash for the top of the 
slats. The one who reaches the top first is considered 
the winner. 

The trick rider, Schreyer, next performs on the in· 
clined track, riding around it and plunging from top 
to bottom and vice versa till it seems as if he mU:lt 

surely run off the upper edge or be dashed onto ti w 
stage at the bottom. He also uses an electrical bicycle, 
which is arranged with insulated copper wire brushes 

that rub on the spokes of the front and rear wheelfi. 
Flexible wi res from above are connected, one to the 

brushes and one to the frame of the 
wheel. As he circles around the track 
in semi-darkness myriads of brilliant 
sparks are showered from the two 
wheels, producing a very pretty and 
dazzling effect. Next he rides around 
the circle with hands off, and then re­
peats this feat with a boy on his 
shoulders. 

The Cycle Whirl was so named by 
Manager Proctor, who imported the 
act from London, where it was origin­
ally produced last summer by an Aus­
tralian trick cycler, Charles Jones. It 
proved to be a startling and interest­
ing feature of the usual vaudeville per­
formance, and was soon copied by 
other of the vaudeville theaters. After 
the six-day bicycle race in Madison 
Square Garden the champions were 
seen daily in races on this miniature 

track. 
---............ _ ---

The advantages of the gasoline en· 
gine are forcing themselves on the 
officials of several of the larger West­
tern railroads. Experiments with 
gasoline "hand" cars have demon­

strated the en­

t i r e  practica:­
bility of such 
vehicles for in­
spection a n d  
r e  p a i  r pur­
poses. Not only 
is it possible 
to travel much, 
m 0 r e rapidly 

and with the 
expenditure of 
a minimum of 
muscular e n ­
ergy - suffic­
ient only to 
start the mo­
tor - but the 
v e h i c l e  
equipped f o r  
service is  so 
light as to be 
easily handled 
by the crew. 

Besides, if nec­
essary, a small 
flat car con­
taining addi­
tional t o o  I s 
and men can 
be attached to 

the motor car 
and hurried to 
the spot where 
quick repairs 
may be neces­
sary. So en· 

tirely success· 

ful have these 
e x p e r  i ­
ments been, in-

deed, that it is 
quite possible that another year may see the majority 
of the larger railroads throughout the country supplied 
with self-propelled "hand" cars. 

.. . . . .  

. An automobile exposition will be hela by the Auto­

mobile Club of Great Britain and Ireland from April 

19 to 26 next in the Royal Agricultural Hall in Lon­

don. The exhibits will be divided into sections as 

follows : Automobiles ; detachable parts and pneu­

matics ;  motors and generators ; accessories and car­

riages ; material and machine tools ;  covering cloth­

ing, etc. The exhibition will be a very important one, 

and inquiries for space and further information should 

be addressed to Mr. Cordingly, :\.9 and 40 8'hoe Lane, 

London, E. C. 
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AN AUTOMOBILE SLED. 
The Nuernberger Motorfahrzeuge-Fabrik "Union" is 

about to manufacture an automobile sled, of which 
we reproduce herewith a photographic illustration. 
By reason of the fact that the mechanism has not 

AN AUTOMOBILE SLED. 

been as yet fully perfected by patents we have not 
been able to secure full details of the construction 
and operation of the sled . 

So far as we have been able to learn the sled is  
driven by a benzine motor, water-cooled and equipped 
with electro-magnetic sparking devices. The cooling 
water circulates in the oody of the sled, through pipes 
which are so disposed as to constitute a foot-warmer. 

The steering gear includes a tiller, which is con­
nected with the front runners. A Single lever con­
trols the direction of the motor shaft's revolution. 
Various speeds are obtained by operating a hand­
wheel mounted on one side of the sled. So far as 
we have been able to learn the sled is  driven by a 
spiked wheel, which bites the ground and which is 
geared up to the motor shaft . 

... . .. . . 
A BICYCLE-DRIVEN CATAMARAN. 

An American inventor has hit upon the idea of 
using his bicycle to drive an ordinary catamaran. 

The bicycle is  suitably supported above the two con­
nected boats, the rear wheel engaging two friction 

rollers. The shaft of one of these friction rollers 
carries a pinion meshing with a gear carried on a 
second shaft. A sprocket-wheel on the gear-shaft is 

connected by means of a chain. with a sprocket on a 
paddle-wheel shaft. It is evident from the illustra­
tion that by propelling the bicycle in the usual way, 
the rear wheel, acting through the medium of the 
friction-rollers and the transmission gearing described; 
will turn the paddle-wheel and drive the catamaran 
forward. 

• . 1  • •  
The traveling radius of electric vehicles, even in 

large cities, being necessarily limited by the scarcity 
of charging stations, a Brooklyn ( N. Y. ) phYSician has 
perfected a scheme whereby he can replenish his bat­
teries from the omnipresent trolley wires. As such 
action, without permission, would constitute larceny, 
be has attached an electrometer to his carriage, and 

is PNpared, in the event of the officials' acquiescence, 

to pay fOf' all electricity so "borrowed." 

BICYCLE·DBIVEN CATAKABAN. 

Scientific American. 
The Scope and Pnrpose oC the Scientific American' 

For the reason that the present number is a Special 
Issue, it will fall into the hands of many readers 

who may not be perfectly familiar with the SCIENTIFIC 

AMERICAN, that i s  to say, who do not have the oppor­

tunity to read it week by week, and who, there­
fore, have no clear idea of its contents, or the 
general aim and purposes of the paper. For 
their information we may say that the SCIEN­

TH'IC AMERICAN claims, broadly speaking, to
' 

give a weekly record of every event of im­
portance that occurs in the scientific world, 
while, as soon as the necessary data is obtain­
able, events of the first importance are to be 
found described in full detail, and, as far as 
pOSSible, made clear by illustrations. Of course, 
there are some subjects which do not lend them­
selves to detailed description within the limits 
of the space at our disposal in the SCIENTIFIC 

AMERICAN, and in such cases, they will be found 
in the columns of the weekly SUPPLEMENT. It 
i s  unnecessary to attempt to enumerate 
the branches of science which are embraced 
in a programme as broad as that above de­
scribed, nor do we claim that equal attention 
is paid to all branches of science and art. By 
way of reference to the work we have done in 
the past, we may mention the illustrated arti­
cles which have appeared under the head of 
"Transportation," whether by steamship, steam 
railroad, or on the enormous network of street 

railways with which our cities and much of our in­
terurban di stricts are covered ; and the series of in­

dustrial articles which has been running periodically 
for many years. The develonment of our navy and our 
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ment, in which a selection of the most promising cur­
rent inventions is described and their salient features 
shown by illustrations. Under this head is a depart­

ment of legal notes and a list of recently patented in­
ventions. We think we may claim that the SCIENTIFIC 

AMERICAN is entirely unique among the sCientific jour­
nals of the world in respect to the extent of the field 
covered and the success which it has achieved in in­
teresting both the highly trained speCialist and the 
layman who has not the time available for taking 
more than a cursory interest in current sCientific 
events. 

A SNOW BICYCLE. 
On many of our country roads the safety bicycle. 

has to some extent taken the place of a horse and 
carriage. But during the winter, when the ground is 
covered with snow, recdurse must still be had to the 
horse. Benjamin C. Trudelle, of Bay City, Mich., evi­
dently would like to use the bicycle in all kinds of 
weather ;  for he has invented what he calls a winter 
velocipede, with which he hopes to do what cannot 
be accomplished with an ordinary bicycle. As a mat­
ter of course, runners take the place of wheels. 

The driving-gear of this curious machine consists of 
a spur-gear fixed to the crank-shaft of the bicycle, and 

a pinion meshin g  with the spur-gear, the shaft of which 
is rotatably mounted in a bearing carried by the lower 
end of a bracket secured to the bicycle frame. The 
opposite end of this shaft carries a gear meshing with 
a pinion rigidly attached to a spiked driving-wheel. 
Evidently, by rotating the main spur-gear through the 
medium of the pedals, the spiked wheel is turned 
forwardly. 

In order to adjust the height of this driving-wheel 

A BICYCLE ON RUNNERS. 

sea-coast defenses has received most ample treat­
ment, and every new battleship and cruiser and all 
new types of ordnance are illustrated as early as the 
official drawings and plans of the same are obtainable. 
Many of the special issues on naval matters are re-

ceiving semi-official recognition 
by the Navy Department. Each 
number of the SCIENTIFIC AMERI­

CAN contains a front page made 
up entirely of illustrations, and 
upon this page may frequently 
be found those full-page dia­
grammatic comparisons of mas­
sive machinery, great industrial 
enterprises, etc., for which this 
journal has become famous. 
Then follow two pages of edi­

torials which are mainly devoted 
to the discussion of sCientific 
topics of the day. Of the fol­
lowing eight pages, five or six 
are richly illustrated, chiefly 
with .photographic and wash­
drawing reproductions, which 
are supplemented with line cuts, 
as  far as the latter are ' neces­
sary to describe the details and, 
operation of the subject in hand. 
Each issue contains several col­
umns of science, engineering and 
electrical notes. A new feature 
which has recently been added 
and has become extremely popu­

lar, is a special patent depart-

and to enable it to yield when overriding obstructions, 
the inventor resorts to a peculiar device. A vertically­
movable arm is pivoted to the lower end of the bracket 
carrying the bearing previously referred to. An up­
wardly-extending adjusting-rod is fixed at its lower 
end to this vertically-movable arm and is secured at 
its upper end to the bicycle-frame. A collar secured 

to the lower part of the rod opposes the thrust of a 
spring, which resists the upward thrust, thus per­
mitting the driving-wheel to override obstructions. 

. . . ' . 
A portable automobile bouse has been recently put 

on the market, the design and manufacture of F. F. 
Hodgson, of Dover. Mass. This i s  designed to meet 
the wants of owners who may desire a temporary 
house at a country place or resort where they may 
be stopping for a short season, and also for others 
who do not care to go to the expense of erecting an 
expensive shelter for the carriage. This house is  built 
of cypress, and is shipped painted and in sections 
which can . be put together by anyone having the 
slightest knowledge of the use of tools. There are 
three sizes, but the most popular is 10 feet square 
and 9 feet high at the peak. The door is 6 feet wide 
and '6 % feet high. There are two large windows on 

each side of the stable and an outside incline. 

Mrs. A. B. Cleveland, of UnIonville, Ohio, is the 
owner of an automobile which she drives herself. It 
is her custom to do her shopping in Cleveland, which 
is forty-five miles away, and this trip she makes quite 
often. She leaves her home early in the morning, and 
is always back before nightfall. Sjle says that the 
use of the automobile gives her a longer time in Cleve­
land than when she makes the trip by train. 



THE PACKARD GASOLINE TOURING CAR. 

The Packard gasolire automobile is a very good 
example of the latest aad most successful American 
practice, and shows what can be accomplished by fol­
lowing persistently a given line of design. The manu­
facturers have succeeded in producing a smooth-run­
ning, powerful machine of the greatest possible sim­
plicity and reliability, using but a single cylinder, 
four-cycle gasoline engine of what may be termed 
the Benz type. By means of the special construction 
of transmitting gear and engine control described 
below the shock of the explosions in the engine are 
greatly reduced and communicate no perceptible an­
noying vibration to the body of the carriage. 

One illustration shows the general appearance of 

Scientific American 

making practically a universal joint. Directly below 
the main gear shaft is supported an intermediate 
gear shaft carrying the driving sprocket. On this 
latter shaft is a fixed train of gears. The main gear 
shaft carries two sets of shifting gears. By means 
of the sfngle gear shift lever, C, these gears are en­
gaged as desired, giving three speeds ahead and one 
reverse, but only one pair of gears can be engaged 
at a time, and the operation consists simply in placing 
the lever in the desired one of four slots in the H­
shaped speed-changing gear standard. An interlocking 
safety device is provided by which gears cannot be 
shifted when the driving clutch is in engagement. 
Thus any possibility of stripping gears by making a 
mistake in shifting is avoided. The arrangement 
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tion by the use of a cylindrical copper water jacket. 
This has been found in practice to be entirely trust­
worthy, giving no trouble from leakage. By doing away 
with the casting of the jacket assurance of a better 
cylinder casting is given, while the jacket can readily 
be soldered should it spring a leak from water freezing­
in it. Forced circulation is used for cooling the water 
jacket, and is assured by· a centrifugal pump on the 
longitudinal cam shaft?f the motor, which operates the 
exhaust valve and carries the contact-making apparatus 
as well. Ribbed and flanged cooling coils are carried 
below the frame in front of the wagon body. All the 

L 

Fig. I.-PACKARD IGNITION GOVERNOR. Fig. 2.-PACKARD CARlIURETER. 

the Model F Packard machine with detachable ton­
neau body, and the ather the complete mechanism 
without the body. The frame of the machine is made 
of one piece of channel steel bent to shape and re­
inforced with longitudinal and cross braces. To this 
is securely bolted the engine, which rests in a hori­
zontal pOSition with the cylinder end to the rear, and. 
the inclosed gear case containing the change speed and 
driving gears. No underframe, so common in Amer­
ican practice, is used, but instead the rear axle is 
connected to the main frame by means of radius 
rods whose forward ends are pivoted at practically the 
same point as the center of the driving shaft, thus 
keeping the rear axle always in line and at a fixed 
distance from the secondary gear shaft carrying the 
driving pinion. By adjusting these radius rods the 
proper tension of the chain is secured. Bending of the 
springs is not depended upon to allow for forward and 
back motion of the rear axle, but the springs are of 
double elliptical section, the upper section being con­
nected to the lower by links, allowing the necessary 
fore-and-aft motion. The front axle is connected to the 
frame by a parallel-motion device, con-
sisting of a simple pair of ball joint 
rods reaching forward on a bracket 
bolted to the channel frame and a 
corresponding bracket on the front 
axle. The usual construction of semi­
elliptical springs in front is aban­
doned in favor of the double cross 
spring, which allows the maximum of 
flexibility, giving in effect a three­
.point support to the main frame. This 
is clearly shown in the illustrations. 
Steering is by means of hand wheel 
fitted with worm and sector, and is 
nearly irreversible so that shocks com­
municated t.o the front wheels are not 
transmitted to the steering wheel. The 
action, however, is not entirely rigid, 
and undue strains on steering gear and 
parts are thus avoided. The wheels 
are of the artillery type with fourteen 
1 %-inch wood spokes. They are 34 
inches in diameter, and fitted with 4-
inch single-tube or clincher tires. The 
rear axle is provided with the usual 
spur gear differential driven by 1%­
inch pitch roller chain. Ball bearings 
of ample size are used. 

The speed-changing gears are carried 
on a short shaft directly in line with 
the engine shaft and connected with 
it through the clutch and spring trans­
mission seen in the flywheel in the 
view of the mechanism. This spring 
transmission prevents much of the 
hard bloVl of the explosion from being 
imparted to the rear wheels and the 
body, and undoubtedly contributes 
greatly to the smooth running and long 
life of the transmission gear. It is an 
added advantage that the engine shaft 
and the gear shaft may be thrown out 
of line without producing strain or 
undue friction, as the driving plate of 
the clutch is loosely keyed to the 
spring-driven spider in the flYWheel, 

shown has a distinct advantage over the well-known 
Panhard system in that whatever speed is desired 
can be picked up directly without passing through the 
intermediate speeds. Thus if. the carriage has been 
running on the high speed and it is desired to put 
in the reverse it is not necessary to shift through the 
intermediate and slow speeds, but the high-speed gears 
are thrown out and the reverse gears are engaged by 
one operation of the lever. When the proper gears 
hav.e been put in mesh the clutch is engaged by pulling 
backward on the clutch and brake lever, D. Pushing 
forward on this same lever throws out the clutch R!ld 
applies the powerful band brakes to the rear wheels. 
An auxiliary band brake is provided at the end of 
the intermediate gear or sprocket shaft. This brake 
is applied by means of pedal, A, operated by the left 
foot. The speed of the engine can be regulated from 
100 to the usual maximum of 850 revolutions per min­
ute by pressing on the foot pedal, B. This, by plain 
rod connections, actuates a wedge sliding across the 
admission valve and limiting its opening. 

Considerable weight is saved in the engine construc-

THE PACKARD GASOLINE TOURING CAR. 

MECHANISM OF THE CU. 

bearings of the motor and transmissIon gearing are lu­
bricated from a direct-connected multiple oil pump, G, 
placed just back of the engine cylinder. The receiver 
of this pump will carry sufficient oil for a run of fully 
200 miles. The main and secondary gear shaft bear­
ings and the gears themselves are automatically lubri­
cated by oil contained in the tight gear box. 

The vaporizer, which is a modified Longuemaire of 
the float feed, pulverizing type, is shown at F in the 
carriage mechanism and also in section in Fig. 2. The 
gasoline contained in tank, T, which is fitted with 
gage glass, L, is led through a connecting pipe and 
the shut-off valve, V, to the bottom of the float cham-
1:;er, F. The float in this chamber by means of a 
needle valve maintains the gasoline in the chamber 
and in the adjoining feed chamber at a constant level. 
The air for forming the gas enters the pipe, R, and 
passes upward through the small annular space N' 
around the spraying cone, N, drawing up the gasol�e 
by its suction through very small grooves in the face of 
this mushroom-shaped spraying nozzle. Instead, how­
ever, of the passage for the inrushing air being open 

and of fixed form, it is limited at first 
to the small annular space by the bot­
tom of the cylindrical air valve, K, 
which normally rests level with the 
top of the nozzle, N, as shown in the 
diagram. This valve is lifted by the 
suction of the motor, thus affording a 
larger entrance space for the air and 
at the same time causing holes in the 
upper part of the valve to register 
with similar holes in the wall of the 
mixing chamber. Through the passage 
thus opened, an additional supply of 
pure air is admitted to form the mix­
ture. The amount of additional air 
which is thus admitted can be regu­
lated by a hand-operated valve. The 
height to which the shifting air valve, 
K, is lifted is dependent entirely upon 
the strength of suction of the motor, 
and the speed of the incoming current 
of air past the gasoline jets is main­
tained approximately constant by the 
valve at all speeds of the engine, thus 
insuring an invariable mixture. Wire 
gauze baffie-plates arrest any possible 
unvaporized gasoline and complete. the 
mingling process. The mixture passes 
directly to the back of the suction 
valve of the motor through the pipe, 
M. 

The details of the ignition apparatus 
are one of the distinctive features of 
the Packard system. The ignition con­
tact maker and controller or so-called 
governor is shown in the cut. Follow­
ing the now universally adopted 
French pra,ctice, the ignition is by 
jump spark with a vibrator on the 
coil, but unlike other systems, the 
timing of the ignition is entirely under 
the control of a very simple automatic 
device. The primary circuit of the in­
duction coil is at the proper instant 
closed between the platinum points, 
P. These points are brought together 
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by the cam, G, coming in contact with the roller, R. 
The cam is of a spiral form and broader at one end 
than at the other. It  is moved longitudinally on 
the shaft, D, as the speed varies by the throwing 
out of the governor weight, G. Thus when start­
ing or running slowly the ignition occurs at or 
near the dead center. As the speed advances, 
the time of ignition is advanced ahead of the cen­
ter. The adjustment is so timed that at any speed 
the ignition occurs at just the proper instant to give 
the maximum power and the maximum cushioning 
effect. Not only is great economy of fuel thus secured, 
but the greatest smoothness of operation is  assured. 
As the ignition cannot occur ahead of the center in 
starting, there is no possibility of a d angerous back 
kick, and starting is exceedingly simple. When the 
maximum speed of the engine, usually 850 revolutions 
per minute, is reached, the cam, G, overruns the roller 
and no explosion occurs, so that an excessive speed ·of 
the motor cannot be obtained. This method of igni­
tion regulation is a radical departure from the usual 
American method of throttling the mixture with fixed 
spark, and the French system of controlling the motor 
by hit-and-miss governing or by hand-regulated spark ; 
and it unquestionably makes a distinct advance in the 
method of control of the engine. 

Packard machines have given general satisfaction 
from the very start, probably because of the care given 
to details and the thorough testing each machine re­
ceives before it is  sEmt out. The manufactur�rs aim 
to have the quality of theh· product always · of the 
best, and no pains or expense are spared in fulfilling 
this aim. Four of their carriages won first-class cer­
tificates in the endurance contest last fall. 

e t e l a  
THE DURYEA GASOLINE CARRIAGE. 

Our illustration shows the Duryea three-wheeled 
phaeton, which the inventor cla�ms has many advan­
tages over his regular four-wheeled machine, such as 
better traction, less liability to skidding, greater ease 
in steering and in making sharp turns, and numerous 
other good points he is  always ready to demonstrate. 
This machine differs only from the .regular model in 
having but one front wheel. Its mechanism is  just 
the same as the latter, and consists of the following 
part s :  

The motor, which h a s  three 4 %  b y  Ph-inch cyl­
inders, develops from 6 to 10 horse power, according 
to its speed. One fuel pipe, D, supplies the three 
cylinders, the exhaust valves, B, of which are operated 
mechanically while the inlet valves, G, are 
opened by the suction of the piston and can be 
limited in their opening by the tapered slide, F, 
which is  suitably connected through the lever, 
G, and the rack, H, to the controlling handle. 
When the handle, R, is turned a wide pinion on 
the lower end of the sleeve turns with it and 
moves the rack, which acts through its lever con­
nection, G, to slip the slide, the springs under 
the inlet valves thus keeping them from opening 
and throttling the motor. The spring fingers at­
tached to the slide slip over the inlet valve and 
relieve compression when the motor is starte1. 
The gaSOline i s  vaporized in a float feed carbure­
ter of the atomizing type, situated below the 
controlling handle, and having a needle valve 
capable of being set from the seat by turning a 
spindle that is level with the latter beside the 
controller. Contact igniters are used, and the 
wiring is all plainly to be seen, as well as the 
spark coil in the corner. A belt-driven magneto 
at N supplies electricity for the spark. 

The clutches are contained in the d.rum at 
the left of the motor. They furnish the usual 
two speeds ahead and one reverse. The high· 
speed clutch locks the whole mechan­
ism to the motor shaft and leaves no 
gears running. The low speed and re­
verse are obtained by one set of piane­
tary gears. To obtain the former a 
band brake holds the internal gear and 
the spider on which the pinions are 
mounted revolves at a slow speed and 
turns the driving sprocket. To obtain 
the reverse the pinion spider is held 
and the internal gear is  connected to 
the sprocket. The slow and fast speeds 
are obtained by pushing down or pull­
ing up the controlling lever, which 
acts on the clutch lever, K, while a foot 
pedal tighten s the band brake, L, for 
the reverse. 

The controlling lever steers the car­
riage when pushed to the right or left, 
owing to its two levers being connected 
by chains to the steering arms ·of the 
wheels. Thus it will be seen that the 
machine is completely controlled by a 
Single lever, and this with the greatest 
ease by but one hand, except when 
throwing in the clutches, which re­
quires the use of both hands. As 
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the motor is amply powerful to drive the ma­
chine un the high gear, however, the low-speed 
gear seldom has to be useq, and the speed of the 
carriage is controlled solely by throttling the motor. 
This method of control, in combination with the triple­
cylinder motor, gives great flexibility to the carriage. 
The vehicle can be suddenly brought from full speed 
almost to a stop · by a slight twist of the wrist, and 
when it seems as  if the motor must cease to turn 
unless thrown out of gear it can be sped up again 
instantly by a twist in the opposite direction. 

The new form of band brake is  of the expanding 
type, and acts on the inside rim of the sprocket on 

DURYEA BRAKE. 

the differential gear. It brakes on a 14-inch drum, 
% inch wide. The ends of the band are separated 
by a lever, A, hinged at one end and carrying a band 
in which an adjusting screw, B, is threaded. This is 
swiveled in the hinge, G, on the other end of the 
band, so that a forward pull on the end of the lever, 
A, expands the band and makes it bind against the 
inner surface of the sprocket. The pull is  transmitted 
from a brake lever at the front of the carriage to the 
lever, A, by means of a small fiexible wire, D. The 
lever, A, has an arm projecting at such an angle 
that the spring, E, gives a powerful pull when the 
brake is  nearly off and has less effect as the brake is 
applied. By thi s  arrangement and the arrangement 
of the toggle a very slight pressure will expand this 
brake quite forcibly and ordinarily slip the wheels on 
the ground. The large friction surface contributes to 
long life and lessens the danger from overheating on 
a long hill. The band is of metal lined ordinarily 
with gray vulcanized fiber. This band is supported 
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by two lugs, F F, one in front and the other behind, 
which fit loosely in elongated eyes attached to the 
band. From this construction it will readily be seen 
that the braking effort is taken on the bottom side 
of the lug farthest from the brake lever in the line 
of motion, and since the lugs are at about 90 degrees 
from the brake lever, three-quarters of the brake band 
tends to apply itself, the friction on the end of the 
band assisting the push of the brake lever. This 
action is the same whether the motion i s  forward or 
backward. The method of support secures a brake 
nearly self-applying, and much lessens the effort re­
quired to stop the vehicle. If more self-applying 
effect were desired the frames supporting the iugs, 
F F, could be so shaped as to bring them nearer tht:! 
brake lever, and thus make a greater proportion of 
the brake self-applying. In addition to the lugs, F F, 
on the frame or spider there are five other points or 
fingers which prev.ent the brake band from coming 
off at one place more than at another, and thus insure 
an even release all the way around, making an ef­
fectual safeguard against dragging, so common with 
most band brakes. Perhaps no other feature of a 
motor vehicle contributes so largely to lost efficiency 
as the dragging of the band brake, and a little atten­
tion to the fingers provided for holding the band in 
place effectually prevents this h appening with this 
brake. The frame is also provided with a projecting 
forward end in which is screwed a rod, G, used to ad­
just the tension of the chain. In practical service both 
the chain and sprocket are covered with a leather 
guard supported on a framework secured to the frame 
shown by the screws, H, and the lug, I, in which screws 
are also placed. 

The differential gear is  of the bevel variety and is 
IJlaced inside the large sprocket. It  has four bevel 
pinions which, together with a central bearing, prop­
erly support the sprocket and effectually transmit the 
power. 

From the above description it will be seen that 
the Duryea is a simply constructed carriage with a 
well-built, reliable type of motor. The latter is so 
situated that it can instantly be got at by removing 
the seat and front panels, and any necessary adjust­
ments can be made without getting out of the vehicle. 
Built into the back of the latter is a water tank, and 
under the floor a gasoline tank is placed. The car­
riage is strong yet light, weighing about 800 pounds. 

The Duryea motor has been successfully used in 
launches as well as in automobiles. A 22-foot boat 

equipped with one was found to develop a speed 
of 12 miles an hour in the Hudson River last 
spring ; and launch users generally will find it 
a very suitable motor for light, high-powered 
pleasure craft. 

'J'h e  King as all AutOlUoblllst. 
The third motor vehicle constructed on the 

order of King Edward is being built at the 
works of the Daimler Company at Coventry. 
This royal vehicle is  a pattern of safety amI 
elegance. It is, according to The Sketch, thl !  
model motor of 1902-a fitting car for the coro ­
nation year. A couple of cars were built last 
year to the King's order, and he is so satisfied 
with the performances of these that he has or­
dered the third, and it  is stated that he will be 
seen driving this one himself. 

A gentleman connected with the household 
tells an interesting story of how the King was 
cured of an obstinate and long-standing case of 
insomnia by the simple expedient of taking an 
after-dinner spin in his car. When his friends 
ask him for his prescription for sleeplessness 
he invariably laughs and answers, "I  advise you 

t.o take some large doses of Daimler." 
A great wave of automobilism has 

passed over the country, and nobody 
can claim to belong to the smart set 
unless he has · a motor in his stable. 
Royalists are beginning to follow the 
Kingly example, and insist that their 
vehicles shall be of English construc­
tion. Continental cars were for a short 
time fashionable, but many of these 
were found flimsy and unsatisfactory 
in the wear. 

The general feeling in England i3 
opposed to racing and record breaki11 g 
or law breaking. Space annihilators 
and time pursuers are not altogether 
in harmony with British views. No 
particular object is served by a mile­
a-minute demon. What is in most de­
mand is a comfortable car for locomo· 
tion, social purposes and pleasure 
making. 

.. . . 
The Cornwall Canal in Canada is 

lighted by 250 inclosed arc lamps, 
placed 300 feet apart, and the locks are 
lighted with a number of lamps. 



II flectric Vehicles II 
THE AJ'AX ELECTRIC RUNABOUT. 

Light electric runabouts arranged to carry two ,per­
sons have, within the past year or two, become very 
popular, especially on account of their simplicity, 
r erfect control while in motion, convenience in manip­
ulation, certainty of operation, inexpensiveness of 
maintenance and minimum degree of care required. 

The vehicle shown in our illustrations ,  is an im· 
proved type of runabout, designed to be of light but 
strong construction, capable of being handled without 
appreciable effort, and is economical in operation. It 
has been recently introduced by the Ajax Motor 
Vehicle Company, 220 West 36th Street, this city, anti 
practical tests have demonstrated its durability and 
usefulness. The complete vehicle in operation is 
shown in one illustra-
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pIllIon and re,ar, axle for the purpos13 of keeping the 
sprocket chain taut. 

The tubing composing the rur.ning , gear is of the 
best quality, and the wire whaels are equipped with 
durable pneumatic rubber tires. The weight of the ve­
hicle holding twelve cells of storage battery is about 
1,000 pounds. It has the usual volt and ampere meters. 
'I,'here i s  considerable storage room back of the seat, 
as the batteries only occupy the space under the seat. 

The vehicle, as a whole, has a very attractive, neat 
appearance and, being comparatively light, will, on 
smooth roads and medium grades, travel a long dis­
tance on one discharge of the battery. 

• • • • •  
THE HOUSEBOAT " RANCOQAS." 

The original houseboat was not, as its, name would 
seem to indicate, a floating home intended for travel 
by water. Indeed, as built and used in England to­

, day there is much more 
house than boat about the 
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By giving the hull a shapely bow and stern and ample 
rudder control the craft became navigable at once, and 
capable . of being taken in tow or moyed by her own 
engines, not merely between closely adjacent seaside 
or river resorts, but over distances of, if need be, sev­
eral hundred miles. 

As illustrating a first-class houseboat of this type 
we present the accompanying views of the "Rancocas," 
owned by Thomas . Dolan, of Philadelphia. The 
vessel was designed by the well-known firm of 
Messrs. Tams, Lemoine & Crane, of New York 
city. The length over all is 108 feet; waterline 
length 100 feet ; the beam, 17 feet 6 inches;  and 
the draft, 2 feet 6 lnches. The shallow draft adapts 
the boat for the shoal waters which are found in bays 
and e stuaries and the shallow rivers of the South. 
Over the deckhouse is an awning deck provided with 
frames suitable for stretching an awning for use in 

summer weather. This 
giVllS an unbroken prom­
enade or lounging place, 
some 85 feet in length 
by 17 feet in width. 

In the forward deck­
house are four bed­
rooms, with a bathroom 
serving each two rooms. 
Then comes the main 
saloon, which is about 
18 feet by 16 feet, and 
is arranged as in a 
house on land, with 
open fireplace, bookcase, 
sideboard, divan, piano, 
writing desk, dining. 
table and reading table. 

tion, while the other 
exhibits two features 
of special construction 
that are new, and which 
are protected by Americ 
can and foreign patents. 
One is the manner of 
hanging the motor by a 
hinge or flexible joint 
from the bottom of the 
wagon, having rubber 
or spring cushions on 
either side of the hinge, 
which gives to the mo­
tor a certain resiliency 
when the current is ap­
plied that relieves the 
back axle from undue 
strain. The other feature 
is the improved control­
ler operated by the han­
dle on the left of the 
seat nea

'
r the lamp. In 

the portion of the body AJ'AX RUNABOUT.  AJ'AX RUNABOUT MECHANISM. 

Aft of the saloon, on 
one side, is a room with 
two berths for maids. 
On the other side is a 
commodious pantry, be­
tween which is the com­
panionway leading to 
the upper, deck. Next 
to the pantry is the gal­
ley, aft of which comes broken away are to be 

seen the storage batteries under the seat and in front, a 
slate slab supporting the controller switch. In general 
terms, as the power handle is moved from a vertical po­
sition either forward or backward raises the contact 
inverted Y central metal yoke switch until it makes 
contact with the flat spring fingers on the right for 
three or four different speeds. At the moment of 
contact a supplemental horizontal bar carrying car­
bon contacts on each end follows upward the, Y-shaped 
piece and temporarily closes the circuit through sanie, 
thereby preventing sparking at the ends of Y main 
controller switch and prevents the ,burning or destruc­
tion of the metal contacts. A rod extends downward 
from trie center of the Y contact switch into a solenoid 
8n:1 is in contact with a separate armature pistl)n 
operating within the solenoid, having . its lower end 
; ivo l!ld to a lever controller below, which in c!lrtain 
,JOsitions reverses the direction Of the current. A 

smail . portion of the battery current i s  shunted 
through this solenoid coil when it is  desired to make 
the solenoid armature piston follow the movement of 
the main switch rod. If  the power handle is  moved 
backward from a vertical position, bringing the con­
troller at the bottom into adjustment for a . reversal 
of the , battery . terminals, the motor will still move 
forward until the 
smaller s w i t  c h 
button projecting 
outward from the 
handle is  pressed 
inward, then the 
current is revers­
ed and the vehicle 
moves backward. 
So that no matter 
what position the 
handle is  in, the 
motor will rotate in a forward 
direction until the small handle 
reverse button is pressed. 

The forward hinged handle is 
for steering, and on the motor 
armature shaft is arranged a 
simple brake to be applied there 
e.;] well as a band brake to be ap� 
p:ied in the rear, both of which 
are very effective. , Behind the 
motor is  , the aluminium-cased 
gear wheel into whiCh the motor 
pinion meshes" and from , the 
sprocket pinion on ' the ' gear 
wheel shaft runs the sprocket 
chain to the rear axle sprocket 
driving wheel. A special brac!,! 
rod forked at the rear end is 
located between the sprocket 

craft, the structure consisting merely of a kind of 
floating barge or dock, with living accommodations 
built upon it, which is moored in some quiet water, 
and is never intended to" and very rarely does, move 
from its first anchorage. The annually recurring 
aquatic festival at Henley-on-Thames, which has fur­
nished ' so many subjects for the artist's brush and 
the camera, has rendered the outside world fairly , well 
familiar with the Engli sh houseboat. The "boat," or 
scow, as it should more strictly be called, is gen­
erally a square-ended, shallow structure whose first 
and last purpose is the supporting of a structure, usu· 
ally one story in height, which is divided up into the 
living and sleeping accommodations of the owner, 
the roof, or upper deck, being usually canvased oyer 
and tastefully decorated with, shrubs and flowers. 

When the Jlo,llseboat WJ,S introduced into this coun· 
try it was inevH;1ble that it should receive considerable 
modification. The first and obvious change was to 
make it. more worthy of its name, and give it some of 
the Inobility which is lacking in its ' Englsh proto­
type. The' 'square-ended scow hU

'
ll gave place to a 

hull that was more entitled to the term "boat," and 
the change was made without detracting in any way 
from the purposes and u ses of the houseboat as such. 

DECK PLAN OJ' TD HOtTSElIOAT " RANCOCAS." 

Length over aU, 1� feet. Beam, 11 teet 6 Incbee. speed, 10 luwte. 
'fD HOU8EBOA'f .1 RAlICOCA8." 

the machinery space ; while in the extreme , after end 
of the boat are the officers' quarters. In the officers' 
quarters there are rooms for the valet , and a trunk­
room. There is also a separate iceroom for the storage 
of game, ann. a gun room. 

The ,vessel is lighted by electricity, and is heated 
with steam heat throughout. 

The 'motive power consists of two 75 horse power 
gas enitnes, which drive the boat at a speed of about 
ten miles an hour. 

The finish below is plain and substantial" the walls 
being White enamel. finish, and the furniture mahog­
any. The main saloon is finished iIi. so�called Colonial . 
style, with open fireplace with tiled

' 
hearth. The floor 

of the main saloon is hardwood, a rug being used in­
stead of carpet. That the. "Rancocas" is  a seaworthy 
craft has been proved by her successful and lengthy 
tours in Southern waters. 

.. . . . . 
On Tuesday evening, February 11, Dr. S. Sheldon, of 

the Brooklyn Polytechnic Institute, gave an experi­
mental lecture before the Automobile Club of America 
on "The Storage Battery." Dr. Sheldon discussed 
electrolytes . and showed by means of a galvanometer 
projected on a screen by a stereopticon, how the re­

sistance of these 
Ii u i d s  decreases 
when they are 
heated, and they 
act just the op­
posite of · ;1n or­
dinary conductor. 
Some views were 
shown of a few 
r e p r e s e n t a ­
t i v e c  e 1 1  s o f  
A . m e r i c  a n 

make, , and a sample Edison cell 
was also exhibited as well as a 
discharge curve of the first dis­
charge from the first machine­
made Edison cell, which has just 
been completed. 

• • •  
The fuse i n  one o f  the, motors 

on the Liverpool Overhead Rail­
way burnt out a short time ago 
while in a tunnel. Fire was 
communicated to the car, which 
in turn ignited some piles of 
creosoted ties which, Jor some 
inexplicable reason, were stored 
alongside the track. The result 
was a serious conflagration, and 
several employes of the road 
were killed. 
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rWIN·SCREW HOUSEBOAT DESIGNED FOB THE LATE 
PIERRE LORILLARD. 

What might be called the first stage of improvement 
in houseboats over the English type consisted in giving 
a true boat model to the hull, thereby enabling the ves­
sel to be readily towed to any desired location. From 
this improvement it was a natural step to render the 
houseboat independent of the towboat and give it  its 
own motive power. Of the owners of houseboats in this 
country, there was none more qualified to determine 
what was the most convenient arrangement than the 
late Pierre Lorillard. The handsome boat shown in the 
accompanying illustration was designed for him by 
Messrs. Tams, Lemoine & Crane, naval architects of 
New York city. The total length over all is 125 
feet ; the length on waterline, 119 feet 6 inches; the 
extreme beam, 23 feet 4 inches ; and the draft, 2 feet 
6 inches. The hull is built of steel and the upper works 
of wood. The motive power consists of two 25 horse 
power Maurray & Tregartha gasoline engines, with two 
copper tanks of 350 gallons capacity each. The engines 
d nve two four-bladed, right and left, gun-metal pro-

fRO N T  PARLOR 
' I "  20' 
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the upper deck. At the front of the deck bouse is tbe 
forward sitting room measuring 16 feet by 26 feet, in 
which is an open fireplaee. Aft of this spacious room 
are four staterooms, each measuring 8 feet by 7 feet 9 
inches, a toilet room 6 feet 3 inches by 7 feet 9 inches, 
a gun room 6 feet by 3 feet 6 inches, and a stairway to 
the upper deck. Then follows another spacious si:ting 
room, also provided with a fireplace, the dimensions of 
the room being 13 feet by 20 feet. Aft of the sitting 
room is a 3-foot passageway, on either side of wbich 
are two staterooms, 10 feet by 8 feet 6 inches, two 
toilet rooms, a pantry and a wineroom; and at the end 
of the deck house is a dining room 15 feet by 20 feet 
provided with an open fireplace. 

The upper deck extend s  the whole length of tbe ves­
sel, 126 feet, and for the full width of 23  feet. It is 
covered by an awning which is stretched on ridge poles 
and supported at the side stanchions by struts. 

In the middle of this deck is the _ obse l'vatory, 25 feet 
long by 13 feet 6 inches wide, which is provided with 
companion and dumbwaiter to the owner's quarters, 
There is a stairway at the forward and after end, lead-

149 
Bicycle (Jiub'. Automobile Stable •• 

The storage, care and repair of automobiles js de· 
veloping into quite a business, especially in the larger 
cities of the country. The majority of motor-vehicle 
owners who live in the closely-built-up sections have 
not the facilities or the time to devote to the proper 
care of their machines, and as a consequence "auto­
mobile stations" are multiplying rapidly. One great 
disadvantage, however, is that tbese stations are usu­
ally located in the business sections of the city, at a 
distance from the residences of the owners of the 
vehicles, thus necessitating a long ride in the trolley 
cars before a trip can be undertaken. 

It was this state of affairs which induced the 
Century Wheelmen, the crack cycling organization 
of Philadelphia, if not of the United States, to trans­
form a portion of its immense wheel-room into an 
automobile station. This has resulted not only in a 
considerable increase in annual receipts, but in a large 
accession of uptown automobilists, who embraced the 
opportunity - of securing storage and repair facilities 
for their machines much nearer home and at less ex-
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DEeR PL&NS AND SECTIONS OF THE PIERRE LORILLARD HOUSEBOAT. 

Length over all, 125 feet. Extreme breadth, 23 feet 4 inches. Draught, 2 feet 6 inches. Speed, 7 knots. 

peller wheels, each 3 4  inches in diameter, and under 
favorable conditions the boat is capable of a speed of 
6% to 7 knots per hour. 

There are three decks, the lower, main and upper. 
On the lower deck, beginning forward, are chain lock­
ers, naphtha tanks in a separate compartment, two 
storerooms and a toilet room for the ('!'ew ; aft of these 
is forecastle, 13 feet long by 14 feet Wl'1..". Then follow 
seven rooms, -each 7x9, for the officers and servants ; a 
room 9 feet 3 inches by 9 feet - for the doctor, and a 
storeroom 7 feet by 9 feet. Aft of this, on one side, i s  
the i c e  house, 9 feet by 7 feet, with a capacity of 7 tons ­
of ice, and on the other side the kitchen pantry and a 
storeroom 7 feet 10 inches by 7 feet 6 inches. , Aft of 
this is the galley, 9 feet wide by 20 feet long ; aft of 
which, occupying the rest of the space aft, is the motor 
room. 

On the main or berth deck, again beginning forward, _  
are an open - deck - space 24 feet long" on -which are the 
capstan, filling and vent pipes, to - the naphtha tanKs, 
the companion ' to forecastle ; a deckhouse '  87 ' feet long 
and an aHer deck. 14 ' feet long, on whiCh are the com­
panion to motors, the towing cleats, and a stairway to 

THE LOBILLARD HOUSEBOAT. 

ing respectively to the forward and after open deck 
spaces. Taken altogether, with her great size, gener­
ous accorrimodations and serviceable speed, this boat is 
a fine representative of the thoroughly up-to-date de­
velopment of the modern houseboat. 

• • • •  
Storage of Fue]. 

The question of the storage of his fuel is one of 
the most serious questions which confronts the owner 
of a ' gasoline automobile. It must needs be stored 
around in more or less generous quantities, and when 
kept , within a building there is always risk as well as 
increased insurance charges. In order to meet these 
emergencies a cabinet has been devised and manu­
factured by S.  F. Bowser ' & Company, of Fort .Wayne; 
Ind. It consists . of a construction of galvanized metlil 
standing about seven feet high. The lower half con­
fains the ' gasoline, While the upper part contains the 
pump, access to the latter being secured ' through a' 
drop door. The pump is supplied with a measuring 
device, by which it is - possible to accurately gage ' the 
a.mount of gasoiine, thus preventing overflow and 
waste. 

pense than similar conveniences could be had down­
town. This mutual benefit will doubtless result in 
similar experiments elsewhere, the larger bicycle 
clubs throughout the country, many of which have 
been in financial straits since the decline of cycling 
as a sport, being peculiarly adapted to the purpose, 
having in the majority of cases large wheel-rooms 
which are now practically unused, and, besides, pos­
sessing well-furnished ' club houses with locker-rooms 
and the Ilathing facilities so necessary after a long 
trip with its consequent grime and dust. 

The example set by the Century Wheelmen will 
douutless be followed by many other cycling organiza­
tions throughout the country. Indeed, it is in the 
nature of things that organizations and individuals 
interested in good roads should work together. Why 
should they not live together ? 

Yacht builders on the Thames complain that the 
automobile is making inroads in their business. This 
is due in a measure to the fact that automobiles are 
somewhat cheaper, but mainly to the greater freedom 
of travel. 
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II Automobile Tires II 
One would suppose that, after the experiments and 

tests made in the manufacture of bicycle tires, there 
would be little room for invention in automobile tires. 
This is not, however, the case. The latter tire, on ac-

Fig. t . - Double·Tube Tire with Woven Wire Clinch. 

count of the weight which it sustains and the strains to 
which it is subjected in rapid traveling, must be more 
heavy and more securely fastened to the rim. At the 
same time it must be capable of a certain degree of 
emergency repair in case of puncture. These require­
ments have been met in a number of inventions, and it 
is interesting to note that, while in the automobile, as  
'n the bicycle, solid tires have been practically dis­
I �arded in favor of single and double tube tires, yet there 
is this difference, that the single tube tire has taken 
precedence in bicycles, whereas the present tendency is 
to favor double tube tires for automobiles. 

In our first illustration we have a double tube tire 
of the clincher type. 
The inner tube is 
protected by an outer 
tube or casi� haVilllg 
a U-shaped cross-sec­
tion and made of in­
terlaid rubber and 
fabric. The retaining 
device consists of two 
strips of woven ·wire 
embedded and vul­
canized within the 
casing. These wire 
strips are so woven 
as to expand lateral­
ly when the tire is 
inflated, causing a 

Fig. 2.-Double-Tube Clincher Tire powerful contraction 
with Locking Bolts. in the circumfer-

ence of the tire. 
Thi:; contraction, it  is claimed, is sufficient even 
when the tire rim is partly deflated, to hold 
it tightly against the rim without the use of lugs or 
cement. In case of puncture it is an easy matter, the 
tire of course being entirely deflated, to pry out one 
side of the casing in the region of the puncture, thus 
giving free access to the inner tube. After the repairs 
are made and the casing snapped back into place, it is 
only necessary to inflate the tire, and it will be ready 
for use. 

Some manufacturers claim that a tire needs to be 
fastened to the rim just as securely when deflated as 
when inflated. The point is a good one, for in case of 
a bad puncture when running at high speed, it might 
be impossible to stop the machine before the tire was 

Fig. 3.-Double-Tube Tire ; Outer Tire Buttons to Rim. 

entirely deflated ; in which case, unless it was securely 
held, it would probably slip off, exposing the rim to in­
jury. 

Fig. 2 shows a tire designed to prevent such results. 
It- is similar to Fig. 1 in cross-section, having along 
each edge of the outer caSing a strip of hard rubber, 
embedded in the structure, and forming a stiff and sub­
stantial rib. At frequent intervals alQng the rim are 
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the fastening devices, which consist of a metal plate, 
with a bolt passing through it and projecting through 
the rim. On thi s bolt is a thumbnut, which is adapted 
to bear agai nst the under surface of the rim and draw 
down the plate against the inner edges of the casing. 
This acts as a wedge to distend these edges and force 
them under the overlapping lips of the rim. The plate 
and bolt head are incased in a layer of canvas and one 
of soft leather, in order to prevent injury to the inner 
tube. In case of puncture, it  is only necessary to un­
screw the thumbnut nearest the injured part, until it 
drops over the reduced portion of the bolt, when the 
casing can be easily pried out and the inner tube re­
paired.  

Fig.  3 shows a tire which buttons onto the rim. In 
this case the rim i s  provided with a metal band, se­
cured thereto at several poi nts. On the band are two 
opposed series of hooks. whose claws project inwardly 
toward the center line of the rim. These hooks are 

Fig. 4.-Removing Tnner Tire. 

adapted to enter and engage their respective eyelets, 
which are disposed along each edge of the casing. This 
arrangement insures a secure hold along the entire 
circumference of the tire, and it can be unhooked only 
when deflated. 

Fig. 4 shows this tire unbuttoned and the inner tube 
exposed and ready for repairs. 

In Fig. 5 we have another double-tube tire. which is 

Fig. 5.-Double·Tube Tire with Endless Wire Clinch. 

secured by merely inflating it. Li.ke the other tires 
mentioned the casing is constructed of rubber and fab­
ric in layers ; but it contains endless rings of wire on 
each side along its edges. The purpose of the rings, as 
in the first case

"
described, is  to insure a stiff binding to 

the edges ; but with this difference, that the wire will 
not stretch, and consequently one is immediately con­
fronted with the problem of how the tire is slipped on 
or off the rim, since the circumference of the wire rings 
is · smaller than that of the edges of the rim. This 
problem nas been cleverly solved by molding the rim 
with a depression or channel midway between its two 
edges. Now by squeezing together the wired edges of 
the deflated tire and pressing them down into this 
channel along one-half of the rim, sufficient slack is 
produced along the opposite arc to allow it to be slip­
ped over the rounded edge of the rim. The inner tube 
when inflated tends to spread the wired edges out of the 
center channel, up the inclined surface of the rim, and 
into their proper positions against its side walls. 

In Fig. 6 we nave a single tube pneumatic tire which 
is so thick as to serve as a solid tire in case of puncture. 
It is made up of layers of tough rubber and closely 
woven canvas, and it seeks to avoid puncture by the 
thickness of its walls, as well as the quality of 
structure. This permits but a slight flattening in case 
of puncture and it can consequently be used for a con­
siderable distance in this  condition, without danger of 
injury from rim cutting. The tire is secured to the 
rim by a number of lugs, preferably one to each spoke 
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in the wheel, to prevent any possibility of the tire's 
creeping. These are embedded in the structure, and 
consist of a flat head and a hollow shank, projecting 
through the rim of the wheel. A stud is  threaded into 
each shan.k. and tne tire is then locked securely to the 
rim by the nuts, on these studs, which are screwed 
against the under surface of the rim. 

We have shown in Fig. 7 another attempt to produce 
a non-puncturable tire. This also is a single tube tire. 

Fig. 6.- Single-Tube Tire, Showing Method of Attachment. 

It contains a strip of chemically treated fiber which 
protects the innermost layer of rubber. This fiber acts, 
on the principle of bullet-proof cloth, to oppose the en­
trance of any penetrating object. It is also water 
proof, and thus prevents moisture from reaching and 
deteriorating the delicate innermost layer of rubber, 
which retains the air. 

In Fig. 8 we see a very successful attempt to pro­
duce a tire which while not pneumatic, yet is very resi­
lient. This is 
effected by a 
hone y c o m b e d 
e l a s t i c core, 
m a d e  s o m e ­
what o n  t h e  
principle o f  a 
truss b r i d g e .  
T h e  c o r e  i s  
m o l d e d  i n  
halves, w h i c h  
are vulcanized 
t o g e t h e r  and 
then surround­
ed by layers of 
rubber and fab­
ric, the whole 
tire being thus 

Fig. i.-Non Puncturable Tire with 
Layer of Fiber. 

vulcanized together. Our illustration shows a tire 
which has had four thousand miles of wear. 

• I • •  
A unique and entirely practicable safety stop for 

electric vehicles is  that of Arthur L. Stevens, of New 
York. It is deSigned to prevent the running away 
of the vehicle should the operator by accident be 
thrown from his seat or should the ordinary current 
controller of the vehicle become aCCidentally deranged_ 
The operator's seat is  hinged at the front, the rear 
part being movable upward by a spring placed be­
tween the frame and a lug o r  projection on the seat. 
The weight of the operator on the seat presses a 
vertical pin which completes a circuit, the reverse 

Fig. S.-Tire with Rubber Truss Reinforcement. 

process breaking the connection. The vehicle is thus 
incapable of operation unless the operator is firmly 
installed in his place. 

• • • • • 
Figures compiled in Paris show that 82 per cent of 

the road accidents of France are due to horse-drawn 
vehicles, 8 per cent to railroads, 5 per cent to bicycles 
and 5 per cent to automobiles. 
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Long Distance 
Automobile 

A car built especially jor touring on American roads, and to meet 
the requirements of those who seek simplicity of construction, economy 
in running and unusual strength and durability. • • • • . • • 

tjOUILT on the Hydro-carbon system-7 horse power-and will run 125 
J� miles on one filling. Price $1,000. These cars are on exhibi­
tion at our salesrooms 62 West 43d Street , New York . where practical 
demonstration will be gladly given. Catalogue and full information on 
request. 

U. S. Long Dis tance A u tomobile Co. 
M a n uhctu re rs of St and ard M ari n e  E ng i n e s  a n d  L o n g  D i stance 
Automobi les .  Fac lory ,  307 W h ito n Street, J e rsey C ity, N. J. 

- DEPOTS -
PHrLADEr,PHIA, N. Broad Street BOSTON, 43 Columbus Avenue 

H. S. LEECIj: GEO. T. GOULD, JR. 

CHICAGO, 293 Wabash Avenue, RALPH TEMPLE 

THE NEW MARSH 
MOTOR CYCLE 

'( 902 M O D E L.  

Is the Scientific Wonder of the Twentieth Century. 

FULLY GUARANTEED FOR. ONE YEAR.. 

P R I C E  $ '(.7 5 . 00. 

(IJ ." 
1.14 t"l 0 t"l 
� S' 
;- ,f, {/) 

." ,f, e ., 
:: 
0 c::: :" 

THE delightful sensation of riding on one of these machines is not easily comprehend
. 
ed. 

They have a speed of from five to thirty miles per hour, at the will of the rider. The 
power can be shut off instantly by simply turning the grip on the handle bar. One 

gallon of gasoline is sufficient for a ron of 80 to 100 miles. There is no complicated 
mechanism to get out of order, and they are readily understood by any person with the 
help of our directions. 

One of the points covered in our guarantee is that we will refund money if our machine 
fails to carry a rider weighing 175 pounds a mile in 2 minutes or up a grade of 10 per 
cent. at 10 miles an hour. 

WRITE FOR F U ll I NFORMATION AND CATALOG. 

M O T O R  CYCLE MANUFACTURING C O ., 
Cornet' QuinCY and Centre Struts. 

BROCKTON, MASS., U. S. A. 

tbt Panhard·lcvassar 
and 

HIGHEST GRADE IliPORTED 

AU TO M O B I LE S  
AN D P A R T S 

40 H. P. PA NHARD-LEVASSOR 

SrlITH & MABLE'V 
5 13-515 Seventh Ave. NEW YORK 

Sol e American Agents of 

F. CHARRON GIRARDOT VOIGT 
45 Ave. de fa Grande Armee 

PARIS, FRANCE 

Grea.test Money The 
Ma.ker on Earth . . . . •  

• • • •  J.The Chitilio Auto-Coach. 

ELEGANTLY FINISHED, HEATED WITH OUR PATENT HOT WATER 
SYSTEM, QUIET IN OPERATION, STRONG AND SPEEDY. TWO SIZES, 
CARRYING SIXTEEN AND 'rWENTY·TWO PASSENGERS. WE MAKE 
ALL STYLES AND SIZES OF STANHOPES, COUPES, TRAPS, SURREYS. 
BRAKES, DELIVERY WAGONS, FREIGHT WAGONS, HOTEL BUSES 
AND COACHES. IF YOU WANT TO SEE THE WAGON THAT HOLDS 
THE WORLD'S RECORD FOR GRADE CLIMBING (42'78 PER CENT.). 
VISIT OUR EXHIBIT AT CHICAGO MARCH I TO 8. SEND FOR CATALOG 

CHICAGO MOTOR VEHICLE CO., 
345 Wabash Avenue, Chicago, m. 



AUTOMOBILE ROLLER AXLE BEARINGS. 

The simplest and oldest form of bearing is un­
doubtedly the plain or parallel axle bearing. It is as 
old as history itself, and we might be using it yet 
had it not been for the advent of the bicycle. The 
writer of the present article well remembers how, in 
the late seventies, he rode machines that were suc­
cessively equipped with the plain parallel bear,ing, the 
cone bearing, the roller bearing, and finally the single 
and double ball bearing. Each of these sought to 
improve upon the original parallel bearing by reduc­
ing friction and providing a means of periodically 
taking up the wear. The plain and the cone bear­

ings were subjected to rubbing friction, the roller and 
ball bearings to rolling friction. For reasons whiCh 
will be subsequently explained, the early roller bear­
ings were a failure and soon ceased to be a serious 
competitor to the ball bearing, which at once proved 
its absolute superiority to any other type for use in 
bicycles. 

It is not necessary here to demonstrate the superior­
ity of a rolling over a rubbing friction in bearings; 
and were the question of a perfect bearing a question 
of friction merely, the ball bearing would stand to-day 
as the perfect bearing for every conceivable class of 
work. There are, however, other elements which are 
of vital importance, especially in bearings intended 
to carry the heavy loads and be subjected to the 
violent shocks which are imposed in the modern auto­
mobile. We refer to the question of wear and adjust­
ment. As regards the wear, while it is true that under 
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best method of control. Moreover, it is scarcely less 
important to provide some 'form of separator, other­
wise the adjacent surfaces of rollers, since they rotate 

in opposite directions, will exert a rubbing friction 
against ea.:;h other that would defeat the very object 
of the bearing. Many devices have been adopted for 
guiding the rollers, among which may be mentioned 
the use of end slots, cages and pivots mounted in 
cages. Some of these have considerable merit and 

have stood the hard service of several thousand miles 
of work; but they all show more or less weakness 
in the tendency of the cages to wear away, letting 
t.he rollers get out of adjustment, and in the liability 
of the cages to break under the twisting strains that 
are brought upon them. There is also a certain 
amount of friction due to the rotation of the rollers 
in the cages themselves. 

The very interesting roller bearing herewith illus­
trated, which is manufactured by the American Roller 

Bearing Company; 32 to 40 Binford Street, Boston, 
Mass., has been designed with a view to satisfactorily 
solving this problem of control. It seeks to get rid 
of the rubbing friction which is ultimately fatal to 

the roller cage, and to provide a system of separation 

and control which will not only obviate friction, but 

which will keep the rollers at all times absolutely in 

parallelism. We present several views of the details 

of this device, and also a sectional view of a wide axle 

bearing, in which two of the standard bearings are 

used, one at each end of the journal. The bearing 

consists of a series of large rollers, A, separated by 

smaller separating rollers, B, which are 
mounted between the centers of the 
main rollers, and serve to prevent them 
from coming in contact. These separ­
ators which, like the main rollers and 
the races, G and G, are made of hard­
ened steel of high tensional strength, 
haVe rolling supports at their ends, this 
support being afforded by the retainer 
caps, F. The enlarged ends of the sep­
arators bear on the races in these caps 
and are so proportioned that they travel 
around in perfect harmony with the 
main rollers without slipping or drag­
ging. Even at the slower speeds, centri­
fugal force keeps the separating rollers 
in contact with the retainer caps, so 
that they have no bearing on the sleeve. 
At the same time this inner sleeve pre­
vents them from dropping out of place 
when the speed is too slow. Now, it will 
be noticed that instead of utilizing the 
cages ordinarily used, the main rollers, 
A, are kept in place by their beveled 
edges bearing against the beveled en­
larged ends of the separators. Before 
any given bearing could get Qut of lat­
eral adjustment, or swing around out 
of parallel with the axis of the bearing, 
it would have to stretc.h and break the 

IMPROVED AUTOMOBIl.E ROLLER AXLE shank of the steel separators. In other 
words, the whole tensional strength of 

the separators is available to keep the 
BEARING. 

the light loads imposed on 
a bicYcle bearing, the ball 
bearing has proved fully 
adequate to long contin­

ued service, when it comes to be subjected to 
the extremely heavy loads and severe shocks 
encountered in the automobile, to say nothing 
of heavy truck or railroad car service, it is 
found that much larger bearing surfaces are nec­
essary than are provided by the limited contact surface 
between the ball and its race. Hence it was natural 
that in searching for a type of bearing which would 
give this increased bearing surface, inventors should 
take up, once more, the discarded roller bearing of 
bicycle days and endeavor to adjust it to modern con­
ditions. Here, apparently, was a complete

' 
solution of 

the problem of adequate bearing surface, and the new 
types of roller bearing were put upon the market with 
every confidence that they would meet the conditions 
of low coefficient of friction combined with adjusta­
bility and endurance. It was found, however, that 
there was a new and unsuspected weakness in the 
roller bearing, which has proved to be really the most 
troublesome defect of all. We refer to the necessity 
of maintaining absolute parallelism between the roll­
ers. It was discovered that if the bearings lost their 
parallelism they would lose their· line contact, and 
WOUld. bear at theiT center on the inner race and at 
their ends against the outer race. Under these condi­
tions a heavy crOSS-bending strain was brought upon 
the rollers and they were frequently broken. It was 
found that it would not do merely to place the rollers 
side by side and trust to their wearing evenly and 
maintaining parallelism unassisted. Some device for 
maintaining them in accurate parallel adjustment was 
essential. So true is this that it is recognized to-day 
among the makers and users of this type of bear­
ing that the best bearing is the one which has the 

tearing in absolute alignment. 
The generous bearing surfaces and the carefully 

proportioned parts, which have been so adjusted that 
the metal is never strained as in other bearings up to 
and beyond its breaking strength, are features that 
have combined to give to this bearing the extremely 
low coefficient of friction of 0.00127, as shown in labor­
atory tests, and a practically negligible amount of 
wear. 

The development of this bearing was carried out in 
the automobile field, and the success achieved has led 
to its application to general carriage, wagon and 
truck work, and to that most severe of tests, the trolley 

and railroad service. The bearing has stood up so well 

under heavy trucking that steps are now being taken to 
enter that most severe field of trolley and railroad serv­
ice. 

This is the third year of the bearing in active serv­

ice and the results seem to be proving the claims of the 
bearing. It is found that the bearings need attention 
about once in three to six months according to the 
service. The saving in care is therefore an important 
element. 

An interesting test was made recently with two 
heavy caravans of a Bo§!ton transportation company, 
one fitted with American roller bearings and one with 
plain bearings. The roller bearing. van had been in 

service for ten months, and both vans were of the same 
type. They were loaded equally and a series of draw­
bar pull tests made on various kinds of roadbeds. An 
average of all the readings on both vans showed a net 
saving of 26.5 per cent for the roller bearing van. 
These bearings had received attention but once dur­
tng the ten months and 'showed no perceptible wear. 

• I., • 

Dr. Theodore W. Richards, who was recently called 
to the Chair of Chemistry at Gottingen, has been 
elected Professor of Physics at Harvard University. 
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AUTOMOBILE NOVELTIES. 

THE CREST MOTOR STARTER.-A very handy device 
for starting the motor from the seat of the carriage is 
shown in the annexed cut as applied to the light run­
about of the Crest Manufacturing Company. The ap­
paratus consists of a drum on which is wound a belt 
that passes up through the floor of the vehicle and 
ends in a suitable handle. Fastened to the inside of the 
drum is a ratchet that some pawls on a plate keyed 
to the shaft of the motor, engage. A pull on the strap, 
therefore, turns the motor, after which a spring in the 
drum revolves it backward and re-winds the strap. 

CREST MOTOR STARTER. 

As soon as the motor starts, the pawls are thrown oui 
of engagement with the ratchet by centrifugal force, 
and so produce no clicking noise. 

The motor on the Crestmobile also carries a novelty 
in the shape of an exhaust. valve lifter, by which the 
valve can be raised when the carriage is coasting, and 
the motor allowed to aspire cool air instead of an ex­
plosive mixture. This is one of the patented features 
of the Crest air-cooled motor. 

MR. ELIHU THOMSON, who is one of our best-known 
inventors, is the assignee of a patent recently granted 
to Otto F. Persson, of Lynn, ¥ass., for a novel rever­
sible automobile seat. The back of the seat is pro­
vided with a double set of projections which work in 
closed-end slots formed in the back-supporting pieces. 
An opening is located between the ends of each slot in 
Drder that the seat may be inserted and removed. It is 
evident from this construction that the seat can be 
easily placed in the slots, shifted either forward or­
backward, and thus readily reversed. The ends of the 

A NEW REVERSIBLE AUTOMOBILE SEAT. 

slots are somewhat enlarged, so that the lower edge 
of the seat may fit into a notch in the seat in order to 
provide a rigid support. 

. 

THE HENDRICKS MAGNETo.-Instead of a miniature 
dynamo, the Hendricks Novelty Company make a mag­
neto with permanent magnets, for gas engine ignition. 
The claims of this company for a patent on a speed gov­
erning pulley that is applicable to any small dynamo 
or magneto have, we are. informed, just been allowed, 
and. the company intends putting the device on the 
market in the near future. 

THE COVERT RUNNING GEAR AND TRANSMISSION.-To 

anyone contemplating building his own automobile, 
the light runabout furnished by Byron V. Covert & 

Co. offers many advantages. The running gear is sold 
complete, with two clutches operated by a single lever 
all on, and the body attached also, if desired. . All 
that is necessary to complete the rig is a suitable light 
motor. The company are now getting out a very neat 
complete vehicle of this type, which, ready to run, 
weighs only 400. pounds. 
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WOOD or METAL 
Workers 

Without Steam Power should 
use our Foot and Hand Power 
Ilachinery. Send for Catalogues 

A-Wood-working Machinery, 
B-Lathes. etc. 

SENECA FALLS MFG. CO. 
695 Water St .. Seneca Falls, N. V 

Morse}ess \I ehic}es 
AUto1J1obi}es al)d 

Motor cycles 
OPERATED BY 

Steam, Hydro-Carbon, Electric 
and Pneumatic Motors 

By GARDNER D. HISCOX, M. E. 
Large 8vo. 316 Illustrations, Cloth, 460 Pages. 

PRICE $3.00 
A practical Treatise for Automobilists, Manu­

facturers, Capitalists, In,"entol'S, PrOlllotors and 
evetyoue interested in the development, care and 
use of the Automobilf'. This work is written on a 
broad basis, and corr,prises in its scope a fnll de­
scription, with illnstratiGns and details, of the 
progress and manufacturing advance of one of 
the most important innoYations of the times, 
contributing to the pl�asure and busilWSS con­
venience of mankind. This book is up-to-date and 
very fully illustratl3d with yarious types of Horse­
less Carriages, Automobiles and }{otor Cycles, 
with many details of the same. It also contains a 
complete list of the Automobile and Motor Manu­
fadurers, with their addresses as well as a list of 
patents issued since 1856 on the Automobile in­
dustry. A full illustrated circular will be sent 
free to any address. 

Third Edition, Re,-ised and Much Enlarged_ 

Gas, Gasoline and 
Oil Engines 

By GARDNER D. HISCOX, 11.. E. 
The only AJncricall book on an jnteresting sub­

ject. 361 pages. Lal'g·c octa "0, ill l1strated with 
�70 handsome engnt"jngs. Price $2.50. Full of 
general infol"111at ion ahout the new and popular 
motive power, its ecollomy and case of Inanage­
Illcnt. Also chapters 011 Horseless Vehicles, 
Electric Lighting, Marine Propulsion, etc. Send 
for Circular. 

Gas Engine Construction 
A PUACTICAL TltEA'l'ISE DESCHIBING IN EVERY 

DETAIL THE ACTUAL nUILDING 
o�' A GAS ENGINE 

By Henry V. A. Parsell, Jr., Mem. A. I. 

Elec. Eng., and Arthur J. Weed, M. E. 

Large!Svo. HandsomelyIllustrllted RndBound 
300 Pages. Pr ice, $2.;')0 

This book treats of the subject from the stand­
point. or practice rather than that of theory. The 
principles of operation of Gas Engines are clearly 
and simply descrihed, and then the actual con­
struction of a half-horse power engine is taken up, 
,tep by stcp, showing in detail the making of a 
Gas Engine. Dimensioned working drawings give 
cle:Lrly the si�es and forms of the varions details. 
The entire engine, with the exception of the fly­
wheel, is designed to be made on a Simple eight­
inch lathe, with side rest. Send for descriptive 
circular. 

JVST PVBLlSHED 

Cotnpressed Air 
Its Production, am, and Jlpplitations 

By GARDNER D. HISCOX. M. E. 

Author of .. Mechanical Movements, Powers, 
Devices," Etc., Etc. 

A complete treatise on the subject of compressed 
air, comprising its physical and operative proper­
ties from a vacuum to its liquid form. Its ther­
mOciUl1ftlnics. compression, transl11ission, expan­
sion, and its uses for power purp ses in engineer­
ing, mining and manufacturing ,vol'k, Air 
compl'essors, air motors, air tools, air blasts for 
cleaning and painting. The sand blast, ail' .lifts 
for ptllnping water, oils and acids, submal'ine work, 
aeration of ,vater, railway appliances and l)t'O­
pul!3ion. �rbe air brake, pneumatic tube trans­
miSSion, refrigeration and colcl l'ooms. The hygiene 
of compressed air, its liquefaction and phcnOllJena, 
including' forty tables of the phYSical properl ies 
of ail', its compression, exp.ansion and vo1ulnes 
required for various kinds of work, and a list of 
p:ttcnts on compressed air from 1875 to date. 

Larg-c octavo 820 pages, 545 illustrations. Bound 
in cloth, price S5.00. Half Morocco Binding, pl"lce 
S6.50. 
'or 1!'uZ! <i<lBcripMve /J'IirC'UI.MI1J/ aoove books 'Will be maaed 

free 'UPon application. 

MUNN &. CO., Publishers, 
361 BROADWAY, NEW YORK. 
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becausp it not only looks well 
b·::t will stand the wear and 
lear longer than any other. It 
is reliable in every way and, 
�'u;

b
�� rrs��"

b
�U::�I�C��� la�� 

not lom�en, tire canllot easily 
puncture, and the ease of ac­
tion is a deiight to all riderG. 
Smooth or rugged roads are ell 
alike to them. Fisk Tires 
are made of the purest rubber, 
��b:�ea�os;fs���e�i:�l�kTt;�e 
type, made by the best meth­
ods and have an easy action 
and speed tbat is "urprising. 
�isn����E'���\�l'��e�'eV�� 
solutely guaranteed. Write 
for Illustrated catalogue. 
FISK ltUBBElt CO., Cbicopee FalL, 
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Remington 
Gasolene 
Motors 

BEST. 
SIllll'LEST. 

CHEAPEST. 

Gua.ranteed. 

4, 6, 8 and 12 H. P. 

REMINGTON 
AUTO 6". MOTOR 
COo, Utica.. N. Y. 

Fay ®. Bowen Motors 

'!'be past evils of the steam 
boiler are aU overcome in the 
Halamandrine, w i t  b several 
improvements tbnt are most 
radical and desirable. 

Will Not Burn Out. 
Cannot Explode. 
Simplest to Operate. 
Most Econom ical. 

American 

it is 

THE BEST 

Wheel Possible 

HORSE or 

HORSBLESS 

Established 18&5 
Reputation International 

Qnickest Geue"ator 01 RUBBER STAMP MAKING. - T HIS StealU, ahvays hav_ article describes a simple metbod of making rubber ing an aUlple �·e8erVe. stamps with inexpensive apparatus. A thoruughly 
practical article written by an amateur who has had ex­
oertence in rubber stamp making. One illustration. 
Contained in SUPPLEMEN'l' 1 1 H.. Price 10 cents. For 
sale by Munn & Co, and all newsdealers, 

Thoroughly Efficient on Hills. 
Always Saf e aud Rel iable. 

Every claim covered with a written guarantee. 

SALAMANDRINE BOILER CO., 

Works, Newark, N. J. 220 Broadway, NEW YORK. 

Can sell you a 
2� H. P. Actual 
Gasoline Engine 
for $125.00. 

Write us before 
buying. 

Chicago Water Motor & Fan Co. 
220 Lake Street, 

CHICACO. ILL. 

THE EUREKA CLIP 
The most useful article ever invented 

tor the purpose. IndispensablB to Law-
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yers. Editors, Students, Bankers, lnsur- rJJ • 
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beauty. Get our catalog. 
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I SPAULDIIIIG AUTOMOBILE & MOTOR CO., Buffalo, III. Y. 

, Now is the time to subscribe to the 

SCIENTIfiC AMERICAN 
for the ye�r 1902 

Subscription Price, .$3 a Year 
3 11.onths Trial, 50 cents 

"The New Henricks" Igniter 
Is superior to all others. Espccially adapted to Marine 
and Automobile Engines, Successfully works jump 
spark coil. Booklet free. 

lIEXUICKIi; NOVELTY co. 
611·619 So. II11no18 Strct.'t. 
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75he Holley Runa.bout 
Before purchasing an Automobile it wiU pay yon 
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20 miles an bour on fair roads and wllJ climb a 20 
per cent. grade at5 milesan hour. Gasoline tank 
sufficient for ]50 mile run. Water tank for 100 
miles, both under seat. 'l'hese and cnrburettor 
connected with motor by fh�xible tubes. Either 
cent re or side steering. Higb Jrrade material 
����\

bO��'ngu�n�����e;t��l��ti��fiy c:�j���r�� 
itself to the weather and the road, and never failing in its operations. Batteries are 
the Hydra, Dow Spark Coil and Holley Spark Plugs. rrires, ztAx26 inches, or larger as re. 
Quired, Motor and transmission gear fitted with clamp fittings, Standard size 45 inch 
track und 58 inch wbeel base. We sell this elegant carriage complet,e at $600. 

E-IOLLEY MOTOR 
BRADFORD, FA. 

CO., 
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Ndtiondl fle(tri( Vehi(les 

ELECTROBILE, MODEL 50, PRICE $8150 

Built to give satisfactory service. 
Workmanl3bip the best. 
Design and finish most pleasing, 7 other Inodels. We will show the line at 

Chicago Auto Show. �Jal"ch 1 to 8. 
liVrite jor our catalogue, 

NATIONAL VEHICLE COMPANY 
900 E. 22d STREET INDIAIIIAPOLlS, 11110. 

Motors 
First Prize 
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American 
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Toronto 
Exposition 

Send for 
Catalogue and 

Testimonial Bo�k. 

Buffalo Oasolene Motor Co. 
3 to 9 Bradley St., Buffalo, N. Y. 

New York Branch: Humboldt & Engert Avs ., B'klyn. III Y. 

SFiE US A'l' 
Sportsman's Show, New York !'ity, March 5th to 18tb 

AutomObile Show, Cbicago, Ill., Marcb 1st to 8tb,· 

Patents, Trade Marks, 
COPYRIGHTSs etc., 

Address MUNN a GO., �f¥.".!����s. 
Office of the SCIENTIFIC AMERICAN 

861 Broudwuy, New York. 
Branch OfficI': 625 F St., lVusblngton, DC. 

Hand·book Sent Free 011 Application, 

� BOILERS � 

'l'he oldest Corporated Company making 
YACHT and AUTOMOBILE BOILERS 

EXCLUSIVELY 
Now making bOl1ers for all prominent steam 
wagon and yacht builders. All work guar­
anteed. Write for particulars. 

AUTOMOBILES 
FROM $400 UP 

120 Styles 
Secoud.halll!s at very low prices 

ROCHESTER AUTOMOBILE COMPANY 

"STANDARD" 
Automobile Specialties 

They are used excJusin}I�' h.\' :111 of the 
Je:lrhll� Steam Vehicle iluilders, hecause 
the." han> been cllrefully and thornughly 
h:�tI>d and arc satisf:lctoT\'. ""e m:�nllfac· 
ture Steam nnd Air Pre;sure G:IIIges, Pop 
Safety Vah'es, Automatic Water G:lUges 
Gang-e Cocks, etc. Send for descriptive 
circu!nr. 

StuJldurd Guug� Mfg. Co. 
S\'lc-\Ct;S�:, 1\, y, 

N. Y. Office, ROOIII 221. 141 DroadwlLY. 

If you wlsn w lmow bow indispensable tbey are to 
tbl'l man with the automobile, send us your address. 

JOSEPH DIXON CRUCIBLE CO., 

JER.SEY CITY, N. J. 
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Sclcncc Note". 

The construction cost of the Pan­
American Exposition of Buffalo was 
$9,000,000; of the Paris Exposition of 
1900 is said to have been $10,000,000; of 
the World's Fair at Chicago $18,000,000, 

while St. LO'.lis will spend $30,000,000 in 
building hei" Louisiana p'urchase Exposi­
tion in 1903. 

K. Dieterich has applied for the patent 
for an extremely sensitive test-paper, 
which will indicate the presence of min­
ute traces of alkali, as little as 1: 1,000,000 

of ammonia being detected by its means. 
An alcoholic solution of shellac and 
fluorescein is painted on a neutral black 
background. In the presence of the least 
trace of alkali this shows the character­
istic green fluorescence. It is specially 
intended for the use of bacteriologists and 
for food analysts, since its extreme deli­
cacy and relatively high price render it 
unsuitable for general use.-Pharm. 
Centralh. 

The precocious son of Prof. T. D. A. 
Cockerell died recently from diphtheria. 
Though only eight years old he had made 
a number of quite remarkable discoveries 
of his own, says Science. He discovered 
the larva of Picris occidentalis, and raised 
the butterfly. He also found the first 
psocid recorded from New Mexico, and 
collected at least three new insects; a 
new bee of the genus Epeolus, described 
by Prof. Cockerell: a new meloid beetle, 
now in the National Museum, not yet 
described; and a new grasshopper of the 
genus Melanoplus, described by Mr. Scud­
der, and about to be published. 

The influence of pressure up to 500 

atmospheres on the viscOSity of water at 
temperatures ranging from 15 deg. to 100 

deg. has been studied by M. L. Hauser. 
The capillary tube method was employed, 
and the chief results were as follows: 
(1) Up to 32 deg: increase of pressure 
diminishes the viscosity. (2) In this 
temperature region the effect of pressure 
diminishes with increasing temperature. 
(3) In the neighborhood of 32 deg. in· 

crease of pressure up to 400 atmospheres 
has no effect on the viscosity coefficient. 
(4) Above 32 deg. the viscosity is in­
creased by an increase of pressure of 400 

atmospheres. 

L. Portes and A. Desmoulieres find that 
salicylic acid is a normal constituent of 
strawberries and natural strawberry 
juice, in which it is probably present as 
methyl salicylate. It occurs both in wild 
and cultivated fruits. They controvert 
the statement of Truchon and Martin 
Claude that the coloration obtained with 
ferric chloride in an ethereal extract of 

Scientific AD'lerican 

We will give yo u  the wholesale price on any buggy, 
surrey, phaeton, or other higb grade vehicle that we 
make at our factory. This priee wiH be actual factory 
cost with a email profit added. You can buy from 
us on the Bame terms that the jobbers buy from the 
carriage factories. By OUf system of selling direct 
two profits are saved, and 

YOU 
Get the Benelit 

Satisfaction is guaranteed-if you are n:)t satisfied 
with your purcbase, return.tbe carriage to us and we 
will pay freight charges both wayt'. \Ve bave also in 
stock a full assortment of barness and other borse 
equipments. Write tor full illustrated catalogue. 

The Columbus Carriage &. Harness Co. 
�?-n:'x ��4: f Write to nearest office. f p�::.n:�u;i2�· 

fost¢r St¢am Wagon 

This model is a th0roughly practical every day wagon. It is built of 
the material that lasts, with good, honest workmanship, and on a 

principle of operation which our years of experience have convinced 
us is best. The driver's control is absolute at all times. The 

range of speed is from zero to that point at which his own safety 
places the mark. Let us send you our booklet telling what two 
Foster Wagons did on 500 miles straightaway. 

FOSTER AUTOMOBILE MFG. CO., .;!. .;!. Rochester, N. Y. 

Increase Your Salary. 
Send Fifteen Cents for three months' 

trialsubscriptioll to 
"THE BOOK-KEEPER." 
A handsome monthly magazine for Book-keepers, 
Cashiers and Business Men. It will teach you book­
keeping, shorthandl penma.nship, law, short cuts, 
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l!�����, �����: 
l"rlce, $1.00 D year. 

TUE nOOK·KEEJ>Elt ]'un. CO .. Ltd., 
�.Jl.neaeb,Editor. 15 Cumpau Rid"., Detroit, Mich. 

Easily Started. 
Smooth Running. 
Practically Noiseless. 
Reversible Propellers. 
Reversing Gear. 

W''ite fo,' Catalogue 
SARVENT MARINE ENGINE CO. 

20 W. Randolph St. 
CHICAGO, ILL. 

------------------------- ,------ � 

\Veare specialists in Noiseiess Geal'­
iug. 1f you are intere sted in a.nything 
ill Lbi� line, write for our catalogue. 
Our Ne'W P'roces,({ Gears are t ba only 
NoiseleElsGears wbich arl' dU1·abl.e. \Ve 
bave pinions in operation tranl:imitting 
from a50 to 450 t)ol'se power. We also 
make metal gears to order, both spur 
and bev�l, the latter plalled accurately 
to cone hnes. 
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Engineering Notes. 

An elevated railroad will be built on 
Market Street, running from the Pennsyl­
vania Railroad station' at Fifteenth Street, 
Philadelphia, westward to Sixty-third 
Street. It is probable that a subway will 
be built from Broad Street to the Dela­
ware River, owing to the congested traffic 
on Market Street. 

In Roumania, out of 454 locomotives on 
the standard gage roads, at the bcginning 
of 1900, 175 had been fitted for burning 
petroleum residuum, says The Engineer. 
During 1900 twenty-eight more engines 
were changed to oil burners. Most of 
these engines, however, are so constructed 
that coal or wood, as well as oil, can be 
burned in them. 

The total production of crude petrol­
eum in the United States in 1900 was 
63,362,704 barrels, being the largest for 
any year in our history. It was 6,291,854 

barrels larger than that of 1899, the in­
crease amounting to a little over 11 per 
cent as compared with 3 per cent gain in 
1899 over that of 1898. It was greater by 
2,402,343 barrels than the previous largest 
production, that of 1896. 

The French Chamber of Deputies adopt­
ed, on June 28, the 'Waterways Bill, which 
comprises improvements in the existing 
canals at a cost of $12,100,000. The con­
struction of the new canals includes one 
connecting the northern coal fields with 
Lorraine and another from the Loire to 
the Rhone, and a third from Marseilles to 
the Rhone, at a cost of $88,600,000, and 
improvements of the ports of Dunkerque, 
Havre, Nantes, Bordeaux, St. Nazaire and 
several other places at a cost of $31,800,-

000. 

The first installation in Europe of the 
Talbot invention for the rapid manufac­
ture of steel has been made at the Frod­
lingham Iron and Steel Company, Lin­
colnshire, England. This is the first 
attempt to reduce this process to actual 
practical use upon a large scale in the 
world, since there is only a small experi­
mental furnace in this country. The in­
ventor is a SaJopian, but has resided in 
this country for some years. The furnace 
is tapped every four hours, and this con­
stitutes a very rapid rate of manufactur­
ing steel. 

strawberry juice is due to a tannin,. and ' -.iiP.!i!!i!!ii';;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;�. 
demonstrate that the method of removing 

PROCESS RAW HIDE CO., Syracuse, N. Y. 

The firm of Krupp is preparing for a 
great display of ordnance at the West­
phalian Arts Exhibition which opens in 
Dusseldorf in May next. This is the 
first thing of this kind done by the 
Krupps since the Columbian Exposition 
at Chicago and will be equally as elabo­
rate. This coming display will cost over 
one million dollars. The exhibit will in­
clude types of the largest guns made by 
the firm, and at one end of the Krupp 
pavilion there will be shown the fuJl­
sized prow of one of the most recent de­
signs in battleships, bristling with guns. 

this advocated by those authors, also re­
moves the salicylic acid. They have 
further succeeded in isolating the acid in 
a crystalline condition, and confirm its 
identity by other reactions. - Journ. 
Ph arm. Chim. 

Mr. Edward Dodson, an English ex­
plorer, has recently returned from a pro­
longed sojourn in the great desert of 
Tripoli, Northern Africa. This portion 
of the country has never been thoroughly 
explored, and indeed has not been visited 
by a European for over fifty years, so 
that Mr. Dodson's results are of ines­
timable value. One of the greatest 
achievements of the expedition was the 
exploration of the great petrified forest 
at Murzuk. Throughout this whole area 
which extended for several miles petrified 
trees were found, varying in circumfer­
ence from seven feet to a few inches. 
Every branch of this forest was of course 
lying prone, and this together with the 
presence of marine shells showed that 
this part of the Great Sahara had at one 
time been submerged. On one occasion 
the party passed through a strange ex­
perience. They were surrounded by 
thunderstorms. No less than five distinct 
storms were in progress all round, and 
the guns and spears of the party be­
came surrounded by a halo of phosphores­
cent light, 

EASE UPI WITH , 

President 
Suspenders 

Make yourself comfortable. Take 
the strain off :your shoulders. Get 
tbe genuine wIth "President" on 
the buckles. Every pair guaranteed 
TIimmings can not rust. New 

�g�:� �?s'6 :��1l :i�� To�
n
���:

a
� 

everywbere, or by mail, postpaid. 

(). A. EDGARTON MFG. CO., Bo",222. Shirley, M ..... 

'UtiliIson's ... 
NEW OREEN BONE, SHELL 
AND VEOET ABLE CUTTER 
FOR THE POULTRYrlAN ... 

Also Bone nnus for making phosphate and fertilizer 
at smaH cost for the farmer. from 1 to 40 horse 

power. l1"arm Feed 1\1ills grind fine. fast 
and easy. Send for circulars. 

WILSON BROS., Sole Mer".. Easton, Pa. 

maltbv Pow�r Jlir Pump 
. . . FOR ... 

STEAM CARRIAGES 
For Cuts and Information: 

MALTBY AUTOMOBILE AND MFG. CO. 

11 Cl1nton Street, Brooklyn, N. Y, 

price 
e price 

economy 
price 

A longer range of 
action for the price 

Loomis Automobile 
Company 

Westfield, Mass. 

CLEAR VIEW 

Acetylene 
Se,archlight 

The commercial depression in Germany 
is developing into an acute question, espe­
cially in the iron and machine indus­
tries. In Chemnitz there are only three 
factories working. Orders for locomo-
tives are scanty, and 20,000 workmen are 
working short time. At Aix out of 6,500 

workmen 1,000 are on short time. The For steam boats, sail boats, 
yachts, docks. mines. dredge ��:t�

r
������ d��k�u��P;�: Nuremberg Electrical Company have in-
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:��vo': traduced an eight�hour day owing to lack 
motive headlights, etc. of work. The Breslau metal wor,kers are 

Address aU communica-
tions to practically idle, only 3,000 out of 13,000 

AlllERICAN being at work. In Magdeburg 300 men 
Acetylene Stove Co. have been dismissed weekly. Canstadt 

604 :.:��'!."p��;:l��JlJI. tells a similar story. In Hamburg 1,200 

-----------------------------� men are idle and the wages of those at 

Portablt €ltttritCOrtbts 
$2.50 

All Sizes 

All Prices 
Manufacturers of 

The "Covert Motorette" Electrical 

work have in many cases decreased 50 

per cent. Employment is precarious. 
Frequently the weekly earnings amount 
to only $1.25. Few, if any, trades have 
escaped the depression, Furniture firms 

are everywhere reducing labor, especially 
in Hamburg. Konigsberg, Chemnitz, and 
Brunswick. Even banks are discharging 
their employes, The outlook is so seri­
ous th:lt active steps are being tal,en by 
the governments of Prussia. Bavaria, 
HE)�se, and Baqen to meet the distress. 

A powerful,light and simple Auto­
mohUe at a mnder­
ate price. Fully 
guaranteed in'every 
respect, 

Price $600 
B. V. Covert & Co ., 

Lockport, N. Y, 

Novelties 
Write for prices and 

discounts to the trade 
ELECTRIC CONTRACT CO. 

53 MAIDEN LANE, NEW YORK 
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ElectrIcal Notes. 

An American company has secured con­

cessions for the operation of many Euro­

pean canals by electricity. Altogether 

5,000 miles of canals are controlled in 

England and on the Continent. 

The Transalpine telephone line, con­

necting the systems of France and Italy, 

was inaugurated January 1. Signor 

Galimberti, Italian Minister of Posts and 

Telegraphs, exchanging 2:reetings from 

Turin with President Loubet in the Pal­

ace of the Elysee with entire success. 

The line was subseQuently opened to the 

public. It does not extend beyond north­

ern Italy. The connection with Rome has 

not been completed. 

A record feat in armature winding is 

claimed to have been accomplished by the 

Niagara Falls Power Company recently, 

which re-wound a 5,000 horse power arma­

ture at the Falls power house in five 

days. In order to perform this work in 

I the required time, a double shift of ten 

men was kept working day and night. 

An interesting feature of the work was 

the use of a small electric motor to blow 

the blacksmiths' forge, on which charcoal 

was burned. 

Three :L·'.rnaces of 500 electric horse 

power are said to have been erected in the 

valley of Camonica, Northern Italy, for 

the manufacture of pig iron under the 

Stassano patent. The furnaces in general 

outlines resemble cupola furnaces using 

coke, their special features being ap­

parent in .the provision made for supply­

ing electric current and in the electrodes 

placed 
'
at the bottom of the boshes. To 

obtain a ton-metric-of metal, 3,000 
horse power hours are required, which 

costs about 18 francs. 

Consul Thackara reports from Havre, 

December 5, 1901, that the Commercial 

Cable Company, of New York, has laid a 

new submarine cable between Horta, 

Island of Fayal, Azores, and Waterville, 

Ireland. The shore connections at the 

latter place were successfully made on 

November 30. This cable, says the consul, 

is an extension of that laid by the same 

company in 1900, and increases to four 

the number of cables operated by the 

Commercial Company between Canso and 

Waterville. As Havre is connected by a 

submarine cable with Waterville, the di­

rect-telegraph service with New Yor,k will 

l;e benefited by the new cable. 

An important invention by Herr Rudolf 

Bartelmus, an electrician of Vienna, for 

the prevention of railway accidents, has 

been subjected to severe experiments by 

the Austrian Railway Officials' Club. 

The locomotive for the purpose was 

worked automatically by means of a con­

tact rail along the entire distance, com­

bined with a dynamo and a steam tur­

bine. In case of any obstruction being 

encountered on the line, the newly in­

vented device works as a progressive 

check. That is to say, it gives notice 

first at a distance of 2,400 yards, then at 

1,200 yards, and finally, if the previous 

signals remain unheeded, at 600 yards 

from the obstruction the steam is auto­

matically shut off on the engine, and the 

brakes work, so that the train comes to 

a standstill. 

The Post Office Department has author­

ized the experimental establishment in 

Toledo, 0., of an electrical appliance to 

record collections from street and office 

R!ail boxes, says The Railway Revi"lw. 

The object of the proposed system is to 

prevent collectors of mail from skipping 

boxes .. The device is so constructed that 

whenever a box is opened a record of the 

opening is signaled to the post office. 

Where there are a great many boxes, in 

cities of a population of 100,000 and over, 

it is thought the system would prove 

valuable. It would also be a valuable 

addition in sparsely settled communities, 

where boxes are a long distance apart. 

Here, it is reported, collectors frequently 

skip boxes. This violation of regulations 

could be entirely prevented if the electric 

appliance was attached to each box. 

See 

the 

Principle? 
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To Owners of Gas 
Engines, Automobiles 
and Motor Carriages. 

You can avoLl use of batteries and 

expense of their constant renewals if 

you have in their place an 

Busln�ss an" P�rsonal Wants. 

Auto-Sparker. 

ltEAD THIS COLUMN CAREFULLY.-You 
wili 'lind inquiries for certain classes of articles 
numbered in consecutive order. If you manu­
facture these g'oods write us at once lind we will 
send you the name and address of the party desir­
ingthemformation. In.every<'ase it is neces­
sary to give the nu.nber of tbe in'qulry. 

llIUNN &; CO. 

It can be attached to any Marine Iron Works. ChlCa!,(o. Catalol<ue free. 
engine, new or old. An Au-
tomatic Dynamo which has Inquiry No. �102.-For manufacturers of refrig· 
been in general use on motor eratillg machinery. 
carriages. e-tc., for more .. t.:. S." Metal Polish. Indiana.polis. Samples free. 
than two years, with the 
universal verdict by all .1IqulI'y No . 21 03.-For machinery used for clean· 
users that it is practical and' tng carpets by air blast exbaust fall. 
a Pronounced Succe.'!8. WATER WHEELS. Alcott & Co .. Mt. Holly, N. J. 

"You can't fool all the 
people all the time." Many lnqllil'Y No. �104.-For makers of lawn mower 
people ha ve been fooled and 

grinders. 
disappointed in 'b uy i n go Stencil Machines.-A. J. lIradley.lOI Beekman St. N.Y. 
cheap Magnetos and cheap 
Mot.illger l1'llitaiions but the Dl���i':,��: 

No. �10:i.-For hand or smull power ice 
recent and large increase in 
our sales indicates that Metal substitute. Crane Bro •. , Mfrs .. Westfield, MMs. 
many admit that they were 
fooled. 

Write us for Users' Testimonials 
and Booklet O. 

14 Main Street, Pendleton, 

Wire Wheels, Steel Rims, 
Steering Knutkles. 

Ind. 

Inquiry No. �ln6.-For dealers in }Jresses, dies, 
etc., lor manufaCluring laundry blues. 

Handle & Spoke Mchy. Ober Mfg. Co .. 10 Bell St., 
Cbal<rin �'alls, o. 

I 
ge��l�.:lt�cini.' o. �1 0' .-For manufacturers of hydro­

Sheet metal stamping and light manufacturillg. For­
skell Motor Co., Anderson, Ind. 

Inquiry No. 210S.-�'or makers of chilla nest 
eggs. 

Wheels and Rims any diameter for any section tire. For vehicles from 300 to 2,500 
Ibs. '7 years experience back of every wheel. Made by specialists in a special fac­
tory. Give us the weight of your vehicle and size tires for specifications and prices. 

SawnJiIl machinery and outfits manufactured by tbe 
Lane Mfg. Co .. Box 13. Montpelier, Vt. 

Inquil'Y No. 2109.-Fot 
clutcbes. 

dealers in magnetic 

WESTON-MOTT COMPANY, UTICA, N. Y. Rigs that Run. Hydrocarbon system. 
LouiS Motor Carriage Co., 8t. Louis, 1\10. 

Inqlliry No. 2110.-F'or dealers in 
brushes. etc. 

Write St. 

mUCilage, 

Ii'or sbeet metal stampings and novelties try Standard 

rU��l?�
S
el!gf�n:�ar�in�h�l��IYon

ab
t�e Stamping Co .• SeventlJ and Hudson. BuffalO, N. Y. 

market. We lead the world on ignition Inqui J'Y No. 2111.-}'or electrical devices for so)· 

The American Indestru(tible Sparking Plug 

apparatus. Write for catalogue. derIng in vacuum, 

RIMS that are RIGHT 
H'W'E MAKE THEM"" 

Seamless Drop Center Flat 
Base and Plain Crescent Rlm_, 
all wltb or without tlaren 
edges. 

In another department we 
make all  sizes of 

SEAMLESS STEEL TUBES, 
SEAMLESS STEEL BOilER 

SHELLS, 
SEAMLESS STEEL BOilER 

TUBES, and 
FLANGED BOilER HEADS. 

If interested in Electric Welding write or have our reprll-
8tmtatilve cal!. 

THB STANDARD WELDINO CO .. Cleveland. O. 

AMERICAN COIL CO., 
28 Newburn Street, 

WEST SOMERVillE, MASS., U. S. A. 

SUBMERfiED 
Electric Portable Propeller 
Appli ed to any boat 1 ..... a 
moment. Absolutely practi­
cal. Noiseless, Odorless and 
safe. N othing to get out of 
order or explode. Machinery 
all being in propeller and 
rudder, saves room in boat. 

Easiest to operate. Auxiliary 
power for sail·boat and house­
boats. Just the thing for 
fishing and hunting. Enables 
10U t o  run noise le!sly, steer 
Ii and cast or troll same time. 
For fre!;h lmd salt water. 
Catalogue Free. 

Submerged Electric 
Motor Co., Box (') 
:Menomonie, Wisconsin 

CANTON 
Incandescent Ga.aoUnt Lamps 
give most light for least 
money. They vaporize gaso­
line and burn the "apar mixed 
with air, using an incandescent 
mantle, and produce 100 to 
600 candle power tor ea.ch 
burner. The light is steady 
and �trong. and perfectly safc. 

Avera.ge use coati 3c. per 
week. Hands ome fixtures from 
$3-50 upward. 

Everything in gasoline lamps 
for in-door and out-door use. 
\Ve have " One match I, and 
also alcohol lighting burners, in 
both overhead and under g�n­
crators. Ask for catalog'lIe N. n�-��::::�1rI 
The Ca.nton Inca.ndescent 

Light Co., C�ton, Ohio. 

Steam & Sail Yachts, Row Boats, Canoes 
Our Catalog give. the truth in detail 

about the best boats built. Write for 
it to-day. Look for our exhibit, Sports­
man SbOw, New York, Marcb 5 to 19. 

UACINE llOAT lIU'4'. CO., 
Box 8D:, Jtacinc. 'VISe. 

Insist on .. WHITNEY" 
Automobile Chains. 

BEST PROPORTIONS. 
Great Wearing Qualities. 

Used by Leadel's, 

"iHE WHITNEY MFe. CO., 
HARTFORD, CONN. 

Simple, Durable, Economical, Clea •. 
Wh,le lighted the Inner bOwl can be 

raised to clean or remove obstruc­
tions without emptying or wasting 
the tohacco. No Nicotine can enter 

the steRi. as It Is all depOSited In the smoke cbamber surrounding the tobacco bowl. No ceUler draft to leave 
unhnrned tobacco around the sides. Openings for smoke opposite the stem, so that smoke passes around 
bowl before enterinjl the stem, iDBurlng clean, Rweet smoke. Pipe never burn� out because extra. tobacco 
bowls may he had at a fraction of cost of pipe. PRICES, prepaid by mail to U. S. and Canada: French 
Briar, bent or Btrai/zbt stems, amberoid mouth piece. 50c. each. French Briar, bent stems, pure rubber 
Dlouthpiece. :iOc. ench. French Briar. first quality, bent or straight stems, amberold mouthpiece, ,:ic. 
each. French Briar. first quality, bent stem, pure ruhber mouthpl�ce. ':ie. eucb. Best Quality. Se­
lected French Briar, bent or straight stems. real amber month piece. $2.00 each. Extra Bowls for 
30c. pipes 20c. for all other pipes, 2:ic. each. EVERY PIPE WARRANTED. Dealers. every pipe 
yon 8ell will sell otbers. Write for price \1st. Address, . 

FRANKLIN R. PAINE.. Sole Patentee and MaIlufaoturer, ) Ouluth Minn •• U. e. � 

Ten days' trial given on Daus' Tip Top Duplicator. 
Felix Oaus DupJicator Co., [) HanovcI' St., N. Y. city. 

Inquiry No. 2112.-li�or dealers in gasoline gas 
machiucs for light and fuel purposes. 

Are you looking for anything in bent woodwork? 
Write 'l'ucker Bicycle \Voodwork Co .. Urbana. Ohio. 

InquiJ')t 1\'0. 2113.-For a gas meter to register 
gaSOline gas, 

MANUFACTUHERS! vVant any parts made of any 
metal? ",Trite US. Metal Stamping Company, Niagara 
Falls. N. Y. 

Inquirv No. 2114.-For dealers III supplies for 
systems of speaking tubes. 

We develop inventions through their several stages, 
mUllufacturing for the market. Amstutz Osborn CO.t 
Cleveland, O. 

Inquiry 1\'0. 2115.-For steel and transfer truck8 
such as are used ill lumber dry kilns. 

]for "Machine rrools of every de�criptioll and for Ex. 
perimental Work call upon GarviH'�. 14� Varick, cor. 
Spring Streets, N. Y. 

Inquil'Y No. 2116.-For manufacturers of steam 
tOYs. 

Manufacturers of patent articles, dies. stamping 
tools. ligbt machinery. Quadrigil, Manufacturing Com· 
pany, 18 South Canal Street. Cbicago. 

Inquiry No. 2111'.-)1'or It malleable iron or steel 
fouudry to Illuke special cas I ings. 

Patents developed and manufacturcd, dies, special 
tools, metal stamping and screw machine work. Metal 
Novelty "Vorks Co., 43-47 S. Canal St., Chicago. 

Iliquil'Y No. 2118.-For makers of printing ink 
and colored priliLing illk in small tubes. 

The celebrated" Hornsoy·Akroyd" Patent Safety Oil 
, i!:ngine is built by the De La Verj!ne RefTllleratinll Ma. 

chine Company. Foot of East 138th Street. !';ew York. 
Inquiry 1\0. 2119.-For parties desiring to make a 

bicycle attachment tor use OIl raill'oad8. . 

The best book for electricla.ns and beJ,!lllners in elec. 
tricity is" Experimental Science," by Geo. M. Hopkins. 
Oy mall. J;4. Munn & Co., pnblishers. 361 Broadw.1Y, N. Y. 

Jnquh'Y No. 2120.-lfor makers of woodworking 
machinery. toOlS. etc. 

WANTED.-Foundry chemist wbo can also superin­
tend cupolas and produce irOIl at lowest cost. Young 
man preferred. Stover Manufacturing Company, l1'ree· 
port, Md. 

Jllquil'Y No. 2121.-(l"or dealers in trunks, trunk 
supplies, etc. 

WANTED.-To interest responsible parties in the' 
manufacture, on royalty basis or otherwise, of a 
recently patented tool of exceptional merit. Address 
M. D. Tillman, Wabash, Ind. 

IlIquiry No. 21��.-For manufacturers of liid 
glove tasteners. 

'1'0 be successfu1. all automobile manufacturer should 
control and m�e a lJatelltet.1 engine. 1 .... ill sell patpilt or 
right to manufacture l-;uch an engille. Address H. B. 
Ogden,204 Carroll St., Brooh:lYIl. N. Y. 

Inquiry �o. 21�3.-F'or manufacturers of crepe 
(mouI'llillg) flowers. 

Walited-Revulutional'Y Documents, Autograph Let­
ters, Jourlla.ls, Prints, \.y,.shilll!tun Portraits, Early 
Anlel'ican 1I1u8Lrated Magazines. Correspondence Soli· 
cited. Address C. A. M. Box i73. New York. 

TnQuh'Y No. �124-.-1for manufacturers of potters' 
wheels and supplies. 

MANU]'ACTUltEH. W ANTED.-For patent sbaft-gov­
erned high-speed engine. fully demonstrated. authentic 
tests. All machine w"l"ks ,standarized for cheaD pro. 
duction. Full worliin,,: "':':awings and personal super­
vision if required. Address Y. K. E .. at Horncastle's 
Advertising Offices, 6t Cheapside. London, England. 

Inquiry No. 2125.-For makers of the metal part.s 
of shade rol1ers. 

'V ANTED.-Reliable. sober and competent foreman 
for machine shop department. 'I'borough mechanic. 
one who understands up-to-date metheds of prodUCing 
work economically and haTldlinl! meTl. State experience, 
give reference� and salary. Great Western Mfg. Co., 
Leavenworth, Kansas. 

Inquiry No. 21�6.-For outfits for the manufac� 
ture of window and door screens. 

Motor Vehicles. Duryell, Power CO'I Reading, Pa. 
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Scientifi(.� American MARCH I, 1902. 
==========���==���======�==============�======���� INDEX OF INVENTIONS Door holder, A. J. Rosentreter . . . . . . . . . . .  . . 

Door operating device, l!�. W. Tobey • • • • • • • •  
693,568 
693,675 
693,740 
693,3811 Por w ltich Letters Patent of the 

United States were Issued 
for the Week Ending 

February 18, 1 902, 

Door securer, E. P. Raether • • • • • • • • • • • • • • • 
Door spring, W. Hargrove • • • • . . • • • • • • • . . • •  
Draft and buffing rigging, R. D. Gallagher, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Draft controller, automatiC, C. T. Pfeiffer . . 
Dress and skirt adjuster, T. Bamford . . . . . . •  
Dresser and bed, combined, C. l!�. Streit . • • .  
Drier for cotton or other materials, J.  C. 

693,596 
693, \37 
69:l,.i61 
693,4',6 

W. Stanley . . . . . . . . . . . . . . . . . . . . . . . . . . .  693,45; 
Drill and fertilizer distributer, C. W. Love . 693,52 r 
Dye and making same, blue sulfur, Wein-

A N D E A C H B E A R  I N O T  H A T  0 A T B. berg & Herz . . . . . . . . . . . . . . . . . . . . . . . . . .  693,63: 
Dye and making samc, disazo wool, K. 

lSee note 'at end' of list about copies of these patents. DYp.
S�!���:hbl�e 

'��if;;r: ' W�i�b��g ' &; 'H���: 
Dyeing apparatus, J.  Rhodes . • . . . . . . . . . . . . .  
Dyeing, etc. , apparatus for, J.  A. Sackville . 
Dyeing sulfur colors, A. Kertesz . • • . • • • • • . .  

ACid, apparatus for concentrating sulfuric, I£asel, E. Oldenbusch . . • . • • . . . . . . . • • • • • • • • .  
A. Zanner . . • . . . . . . . . . . . . . . . . . . . . . . . . .  693,635 

Adhesive fastener, A. Haberstroh . . . . . . . . . . 693,514 
Air of rooms, device for removing noxious 

693,670 
693,6.33 
693,443 
693,446 
693,653 
693,427 
693,492 
693,598 
693,752 

Ore or pulp sampler, W. G. Dodd . • . . . . . •  
Ore separating machine, J. C. Hoefer • • . . . .  

gven
fl 

illuminator, baker's,  J.  Faulds • • . • . • .  
ver ow alarm, A. Nicolet . . . . . . . . . . . • •  c • • •  

Packing box, safety, J. A. Keller . . . . . . . : . .  
Packing or displaying articles, E. H. 

Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Paper cutter, W. H. Lamont . . . • . • . • . . . • . . .  
Paper cutting machine, L. Dudasch . • • • • • • .  
Paper holding structure, U. G .  Hillman . . . .  
Paring and coring machine, W. H. Boutell. 
Pav�m('nt, illuminated area spanning, P. M. 

PhotO����iC
' �btit�:i, . ii: . DO, • F��qUh��: : : : : : : 

Piano pedal, M. G. Wittman . . . . . . . . . . . . . .  . 
Picture, automatic moving shadow, F. W. 

Osborn • . • • . • • • • • • • • • • • • • . . • • . . • • • • . • •  
Pile driver, steam, J. Grapengeter . . . . . . . .  . 

�f�I�Wioi����. 
HBro

l�ke��������� : : : : : : : : : : : : 
Piston, steam or other, E. Berry . . . . . . . . . . � 
Placket closer, G. W. Romaine . . . . . . . . . . .  . 
Planer bed, E. C. Mershon . . . . . . . . . . . . . . .  . 
Planing machine, W. O. Vivarttas . . . . . . .  . 

693,690 
693,709 
693,385 
693,425 
69;J,65� 

693,450 
693,660 
693,503 
693,708 
693,778 

693,585 
693,792 
693,477 

693,430 
693,600 
693,454 
693,36'; 
693,777 
693,623 
693,559 
693,576 

Toy, locomotive, D. P. Clark . . . . . . . . 693,374, 693,375 
Train robber int<.'rcepting apparatus, auto� 

matic, J. So Johnson . . . . . . . . . . . . . . . . . . 693,651 
1'rap, W. J. Holland . . . . . . . . . . . . . . . . . . . .  693,�91 
Traveling bag, teJ escopic, E. U .  Phillips . . .  69B,737 

i�����r�ar� ' 
P�' 

M�aklf�g : : : : : : : : : : : : : : : : : : :  ���, �i� 
Truck, hand, E. J. Murphy . . . . . . . . . . . . . . . . 693

'
422 

Truck, railway car, Ii" F. Shaffer . . . . • . . • . .  693
'
672 

'l'runk tray fixture, D. Goldsmith . . . . . . . . . . .  693:543 
Truss, hernial, A. Hunter . . . . . . . . . . . . . • . • . .  693,606 
'l'ube mill guiding device, W. Dicks . . . . . . . .  693,381 
Turbine, water meter, J. Schmitz . . . . . • . . • .  693,807 
Typesetting :m..achine, A. V. Ruckmich . . • . .  693,445 
Typewriter, E. R. Pastre . . . . . . . . . . . . . . . .  693,435 
Umbrella handle, detachablp, Ii" U. Hull • • .  693,712 
Umbrella stick, b'. C. Hull . . . . . . . . . . . . . . . . •  693,711 
Umbrella support, H. N. Thayer . . . . . . . . . .  693,758 
Umbrella tip, W. S. Seymour . . . . . . . . . . . . . 693,745 
Universal jOint, A. Vivinus . . . . . . . . . . . . . . . 693,577 
Upholstery, A. Freschl . . . . . . . . . . . . . . . . . . . .  693,644 
Valve actuating means for blowing engines, 

Ala�PU�i:!e'b!��WO�h�ia�.;, .
Breuer . . . . . . . . . 693,638 

Eaves trough hang�!" C.  E. Brown . . • • • • • • •  
l1Jgg preserving appa"atus, H. Glacken • • • • •  
l<Jlectric coil, ", ... Spcnc(>r, Jr • • • •  _ . . • • • • . • •  
Electric conductors. suspension clamp for, 

S. S.  Leonarrl . . . . . . . . . . . . . . . . . . . . . . .  . 
Electric contact (f current taking device, 

693,41 0 
Plan���k��i��k

ro,: . �:��������' . .  ��l:�, . .  �: . �: 693, 721 
693,683 
693,724 

C .  O. Lindroth . . . . . . . . . . . . . . . . . . . . . . • .  693,614 
Valve, all' relief, M. P. Osbourn . . . . . . . • . . .  693,4:n 
Valve balanCing device, R. L. Ambrose . . . . .  693,484 
Valve, fluid pressure Signal, H. R. Mason . .  003,415 
Valve, steam boiler safety, C .  Gulland . . • . .  693,51::; 
Vehicle brake, De Berly & Rassinier . . . • . . .  69�,77H 
Vehicle brake mechanism, G.  Ii'. Moore . . . . .  693,731 
Vehicle driving mechanism , P. Synnestvedt. 693,574 
Vehicle seat, folding, C .  F.  Kimball . . . . • • .  693,654 

Alimentary produ.ct and making same. E. 
E. W. Ayres . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Ambulance coach, M. A. ()rallP . . . . . . . • . . . . • 
Amusing apparatus, J. P. Biddle . . . . . • . • . . •  
Automobile, G. O. Draper . . . . . . . . . . • • . . . . . .  
Ax helve grip, C. W. Todd . . . . . . . . . . • . . . . . •  
Bag stringing machine knotting mechanism, 

693,485 
693,822 
693,581 
693,591 
693,463 

J. V. Richardson . . . . . . . . . . . . . . . . . . . . .  693,622 
Bags, making and filling, A .  M. Bates . . . . . .  693,820 
Balcony, Window, D. Butler . . . . . . . . . • . • . . • •  693,371 
Baling press, W. Miller . . . . . . . . . . . . • . . . . • •  693,729 
Band brake, double acting, A.  La France . • •  693,65£ 
Bank, savings, A. C. ReicheL . . . . . . . . . . . . . . 693,741 
Basin, portable wash, J.  J. Kellogg . . . . . . . .  693,549 
Bath tub, H. Grossmann . . . . . . . . . . . . . . . . . . . 693,701 
Batteries, apparatus for preparing material 

for use In storage, E. W. Smith . . . . . . . .  693,750 
Battery plate, secondary, W. L. Silvey . . . . . 693,453 
Battery separator, storage, G. M. Willis . • • . 693,676 
Beam, sheet metal-I ,  C .  Molloy . . . . . • . . . . . . •  693,560 
Bearing, hall, F. Erdslek . . . . . . . . . . . . • . . . . • 693,815 
Bed bottom, O. G .  Franks . . . . . . . . . . . . . . . . •  693,59'1 
Bedstead clamp, metal, Morrison & Bryant . 693,562 
Bicycle coupling, G.  R. C.  Davis . . . . . . . . . . . 693,379 
Bicycle support, H. Burnet . . . . . . . . . . . . . . . . .  693,370 
Billiard and dining tahle, combined, C. M. 

Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693, 679 
Binder title plate, C. F. Mohrhotl' . • . • • . . . • •  693,616 
Blind fastener, window. W. Martin . . . . . . . . .  693,726 
Book, S.  S. Hookland . . . . . . . . . . . . . . . . . . . . . .  693,393 
Boot treeing machine, A. D. Tyler, Jr . . • . . •  693,466 
Boring machine, R. W. Rowley . . . . . . . . . . . .  693,743 
Bottle, non refillahle, C. F. Heath . • • • • . • • . .  693,601 
Bottle stopper, water, W. H. Perkins • . • . . • . 693,436 
Bottle washing machine, C .  A. Cole . . . . . . . .  693.589 
Bottles, etc., cleaning device for, C. M. 

Thomas ' "  • • . . • . . . . . . . . . . . . . . . . . . . . . .  
Box fastener, Brenckle & Anger . . .  693.489, 
Bvx fastener, C.  M. Johnson . . . . . . . • . • . . . . .  
Box hinging machine, D. L. Hill . . . . . . . . . .  . 

693,674 
693,490 
693,607 
693,519 

Brake cylinders, automatic release for, G. 
B. Sewell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  693,452 

Brake shoes, automatic means for regulat-
ing, .W. H. Sauvage . . . . . . . . . . . . . . . . . . . 693,806 

Branding chute, J. Honeycutt . • . . • . • • . . • • • •  693,798 
Brick drier, J. W. Aregood . . . . . . . . . . . . . . . . .  693,359 
Bridge, lifting, M.  Waddell . . . . • . . • . • • . . . • •  693,467 
Broiler, E. A. Leland . . . . . . . . . . . . . . . . . . . . .  693,725 
Broom attachment, M. B.  Hughen . . . . . . . . . 693,7 1 0  
Bubble blowing device, P. D .  Horton . • . • • • •  693,395 
Building construction, C.  M. Carnahan . . . . .  693,494 
Bullet, compound, L. B. Taylor . • . . • • • • • • . •  693,534 
Bung, F. Kellers . . . . . . . • . • • . • • • • • • • • • • • • • •  693,608 
Burners. See Gas burner. 
Butter cutter, I .  B. Walker • . . • . . • • • • • . • • • •  
Button, collar, E. W. Cranston • . . . • • . .  0 • • •  
Button making machine, W. A. Pendry . . . .  
Calculator, A. T. Beauregard . . • . • • . • • . . • . • •  
Calipers, H. Bube . . . . . . . . . . . . . . . . . . . . . . .  . .  
Camera, F. A. Wiggins . . . . . . . . . . . . . . . . . .  . . 

693,760 
693,689 
693,565 
693,774 
693,538 
693,768 

Camera shutter, photographic, F. A. 
Brownell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693,583 

Cameras, paper holder for enlarging, G. B. 
Hutchings . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 693,714 

Cans, bottles, etc. , device for preventing 
theft or tampering with milk, Tlllherg 
& . Barbieri . . . . . . . . . . . . . . . . . . . . . . . . . . . 693,461 

Cap, D. Lichtenstein . . . . . . . . . . . . . . . . . . . . . . .  693, 613 
Capsules, wafers, etc. , filler for, A. E. 

Brethour . . . • • . . • . • • . • • • . .  . • • . .  • • • • . • •  693,637 
Car, P. M. Kling . . . . . . . . . . . . . . . . . . . . . . . . . .  693,611 
Car coupling, S. P. Moulton . . . . . . . . . . . . . . .  693,73:) 
Car door fastener, C. R. Doe . • • • • • • • • • • . . .  693,691 
Car draft rigging, W. H. Emerick . . . . . . . . . .  693, 643 
Car draw bar, ore, G. E. Truax . • • . • • . • • • . .  693, 810 
Car fender, W. J. Ward . . . . . . . . . . . . . . . . . . . 693,762 
Car gate, folding railway, N.  H .  dolwell . .  693,786 
Car haul, A. M. Acklin . . . . . . . . . . . . . . . . . . . .  693,483 
Carbon feeding device, Chapin & Patchin . . •  693,495 
Carbureter and gasolene regulator, com-

bined, J. C. Titus . . . . . . . . . . . . . . . . . . . . 693,462 
Carbureter, explosive engine, A. F .  Bard-

well . . . . . . , . . . . . . . . . . .  . . . .  • . . . .  . .  . .  . .  693,773 
Card clothing, Mills & Hunton . . . . . . . . . . . . . 693,817 
Carpet fastener, H. C .  Roemer . • . . . . . . . . • .  693,567 
Carpet rack, A. S. & W. H. Strickle�93, 457 693, 458 
Carriage gear, A. B.  Bryant . . .  : . . . .  -' . . . . . .  693,586 
Cart, manure distributing. J. R. �'aulk . . . . .  693,695 
C{lsh register, J.  P. Cleal . • . . . • . • •  693,498, 693,499 
Cash register, H. Hahn . . . . . . . . . . . . . . . . . . . . 693,81 6 
Cash register shelf, S. Wessells . . . . . . . . . . . 693,473 
Chafe iron, antlfrlction, J. B. Gaston . . . . . .  693,699 
Chain j ack, H. S.  Phillips . . . . . . . . . . . . . . . . . .  693,668 
Chatelaine hook, L. B. Prahar . . . . . . . . . . . . .  693,739 
Cheese box, D. M. Robins . . . . . . . . . . . . . . . . . 693,566 
Cheese cutter, A. McIntosh . . . . . . . . . . . . . . . .  693,424 
Chimney, C. Steinl . . . . . . . . . . . . . . . . . . . . . . . .  693,755 
Chimney top, adjustable, C .  E.  Burress . • . • •  693,539 
CIgar hunch shaping device, E. Pisko . . . . . . . 693,439 
Clia r bunching machine, G. H.  Tingley . • • •  693,535 
Cigar machine, H. A. Schneekloth . . . . . . . • . .  693,626 
Cigar or cigarette pocket case, B. Rapaport. 693,621 
Cigar wrappim;; machine, J. J. Ryan • • • • • • •  693,669 
Circuit breaker, Merrick & �10rrer . • . • • • • • • .  693,416 
Claw bar, A. Brassington . . . . . . . • . • • . • • . . • .  693,779 
'Cleaning and polishing composition, P. Levi 693,556 
Clock, automatic call bell, W. A. Hirschfield 693,647 
Clock, geographical, C. ill. Davis . . . . . • . . . . .  693,814 
Clothes line and detachable support, H.  R.  

Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693,401 
Clutch, cone, A. C. Krebs . . . . . . . • . • . . . . . . .  693,551 
Clutch, friction, G .  H. Farman . . . . . • . . . . . . .  693,507 
Coal heater, slack, E.  B.  Gosline . . . . . . . . . .  693,700 
Cofl'ee or tea pot attachment, W. R .  Mont-

gomery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  693,418 
Cortee substitutes, obtaining, H.  S.  Maxim . 693,662 
Coin actuated mechanism for newspaper de-

livery boxes, W. S. Conner . . . . . . . . . . . . .  693,640 
Coin receptacle, F.  H.  Haley . . . . . • . . . . . . . . .  693,515 
Collar attachment, G.  A. Redbead . . . . . . . . . .  693,442 
Color and making same, ferro chrome, A. 

Haagen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693,703 
Compressor, F.  W. Parsons . . . . . . . . . . . . . . . . 693,434 
Conductor for electromagnetic induction ap­

paratus, H. H .  Walt . . • • • . • • . • . . • . . . . . 693,578 
Conduit � " "hifig, H.  Ill . . . . . . . . . • • . . . . . . . • .  693,398 
Controlling' actions at a distance, apparatus 

for, J. Gardner . . . . . . . . . . . . . . . . . . . . . . .  693,597 
Coupling, T. L. Frazier . . • . . • . • • . . . . . . . . . . .  693,595 
Crank pin connection take up device, J. E. 

693,402 
693,512 
693,697 
693,474 
693,680 

Johnson . • . . . • . . . . . . . . . . . . . • . • •  0 • • • • • •  
Cream separator, W. J.  Gould . . . . . . . . . . • . .  
Creosotirig wood, etc. , C .  S. "Friedman . . . . .  . 
Cultivator, lister, A. M. Weston . . . . . . . . . .  . 
Cultivator, straddle row, M. IJ. BalL . . . . .  . 

g���('�t
ee �i�t!:ed ��r';r, aiternating, H .  

Brockelt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Curtain pole, J. Jacoby . . . . . . . . . . . . . . . . . . . . 
Cuttjug machine, E. H. KimbalL . . . . . . . . .  . 

69R,491 
693, 7 1 5  
693,404 

Cyclf' coaster and brake mechanism, G.  T. 
Warwick . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  693,472 

Cycle, separable- and reversible, F. Ishoy . . .  693,521 
Delivering comminuted solids, machine for, 

L. Treadwell . . . . . . . . . . . . . . . . . . . . . . . . .  693,465 
Derailing device, Hayes & Lutz . . • . . . . . . . . .  693,544 
Desk furniture, E. Olden busch . . . . . . . . . . . . .  693,426 
Despatch systems and especially to receiv� 

ing apparatus for intermediatE' stations, 
general class of tubula r. B.  H.  Blood . .  693,366 

Dish washing machine, E. Shaw . . . . . . . . . . .  693,746 
Dishf's or trays, machine for making, L. S. 

Shear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dh�play stand, rpvolving, C. T. Child('rs . . .  . 
Door, C. H. POpf' . . . . . . . . . . . . . . . . . . . . . . . . .  . 
»oor check and closer, comhlned, E. Cliff . .  

693,572 
693,497 
693,440 
693,588 

Greil & Audi,!? · 'r, reissue . • . . •  1 1 ,968, to 11�970 
Electric controller !\. C. Eastwood . . . . • . .  693,791 
Blectric machine ) .vinding for dynamo, H. 

H .  Wait . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' 693,579 
Electric metpr, � J .  '.r. Claypoole . • . • • . . . . • • .  693,688 
Electric metm', l1ternating current, E. Ba-

tault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  693,537 
Electric switch, Ball & Wlntner • • . • • • . • . • .  693,636 
Electric switch mechanism, H. Krantz . • • • . 693,550 
Elevator closing device, W. A. Robinson . . . 693,444 
EmbOSSing machine, F. H. Bancroft • • • . • . . .  693,362 
Embroidery 01' ornamental stitch machinet 

automatic, W. N .  Parkes . . . . . . . • . . . • • • .  693,666 
Engine, H. H.  Bull'um . . . . . . . . . . . . . . . . . . . . . 693,782 
Engines, circuit breaker for electric ignit-

ers for explosive, F. E. Canda . . . . . . . •  693,372 
Envelop blanks; paper sheet for, J. Logan . .  693,412 
Envelop, compartment, B. F. Johnson . . • . • •  693,649 
Envelop faste-ning device, F. T. Fernandez . •  693,696 
Envelop, mailing, A. Haberstroh . . . . . • . • . . •  693,704 
Envelop, twin, J. Sallade . • • . . . . . . . • . • . . .  693,624 
Explosive motors, cooling, T. Myers . . • . . . . .  693,529 
Fastening inserting machine, L. A. Casgrain 693,686 
Feeder, steam boiler compound, W. D .  La-

badie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  693,552 
Fence post, J. J. Boyle . . . . . . . . . . . . . . . . . .  693,582 
Firearm magazine, registering, A. J.  North-

craft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  693,665 
Fire escape, H. Sperling . . • • . . . . . . . . . . • • . .  693,533 
Fire escape, J.  W. Groff . . . . . . . . . . . . . . . . . 693,646 
li'ireproof construction, W. Orr . . . . . . . . . . . . .  693,429 
Fish reel, .  W. S.  Sutton . . . . . . . . . . . . . . . . . . .  693,459 
Flash lamp, A. R. Farmer . . • . . . . . . . . . . . . . .  693,694 
Inuid under pressure, means for transmit� 

ting, W. S. Halsey . . . . . . . . . . . . . . . . . . . . 693,516 
Fly paper, sticky., E. F. Baker . . . . . • . . . . . . .  693,536 
Footwear, extension, W. Jochimsen . . . . . . . . 693,400 
Fruit clipper, G. W. Starrett . . . . . . . . . . . . . .  693,753 
Fruit or vegetahle cutter, I.  Beck . . . . . . . . .  693,715 
Furnace, T. V. Allis . . . . . . . . . . . . . . . . . . . . . .  693,771 
Furnace grate, boiler or other, Westcrby & 

Crosthwaite . . . . . . . . . . . . . . . . . . . . . . . . . .  693,634 
Furnaces, feeding packs of thin metal strips 

from heating, T. V. Allis . . . . . . . . . . . . . . 693,819 
Gage, C. M. Sears . . . . . . . . . .  . .  . .  . .  . .  . .  . . .  693,744 
Game board, ill. F .  Woodside . . . . . . . . . . . . . . . 693,478 
Game tahle, R. F. Downey . . . . . . . . . . . . . . . .  6U3,382 
Games of chance, device for playing, P. F. 

De Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  693,821 
Garment support, Pardee & Bloomer . . • . . . .  693,618 
Gas and caustic soda from common salt, ma-

chine for producing chlorin, G. M. Wil� 
son . . . . . . . . . . . • . • • . . . . . . . .  · • · · · · ·  • • •  · . 

Gas burner, J. Crane, Jr, . . . . . . . . • . . . . . . . • .  
Gas separator, M. L. & W. D. Warner • • .  
Gate. See Car gate. 

693,678 
693,590 
693,763 

Gate, A. Clay . . . . . . . . . . . . . . . . . . . . . . . . . . . .  693,785 
Glazier ' s  tool, G. W. Hamilton • • • • • • • • • • . • 693,518 
Golf bag, R.  W. Owen . . . . . . . . . . . . . . . . . . . . 693,432 
Grain drill, disk, and hoe, C. W .  Love . . . . 693,526 
Grain elevator distrlhutlng spout, J. J. Ger· 

bel', reissue . . . . . . . . . . . . • . . • • • • • . . . . • •  1 1 , 971 
Grain screen, J. Sarcora . . . . . . . . • . . . . • • • • •  693,447 
Grindstone, portable, C. H. Ferguson . • • • • • .  693,593 
Grinding machine, O. S.  Walker . • . . . • • . . . .  693,471 
qrlp, adjustable, C. F. Lufkin . . • . • • . . • • • . •  693,413 
Groove cutter, H. W. A. Fette . . • . . . . • • . . . .  693,508 
Gun, concealed hammer In'eakdown, C. P. 

Clement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693,639 
Guns, cartridge carrier mechanism for auto-

matic, F. M. Garland . . . . . . . . . . . . . . . . . . 693,386 
Hair picker, F. Nacke . . . . . . . . . . . . . . . . . . . . 693,802 
Hammock, I .  E. Palmer . . . . . . . . . . . . . . . . . . .  693,564 
Hammock spreader clip, I. E. Palmer . . . . .  693,563 
Hand shears for cutting metals or other hard 

materials in sheets, G. Thuillier . . • . . . .  693,575 
Harrow, J.  & F. Furrer . • . . . . . . . • • • • • • . . • •  693,698 
Hinge, C .  M. Johnson . . . . . . . . . . . . . . . . . . .  693,546 
Hoist, pneumatic, W. S. Halsey . . . . . . . . . . .  693,517 
Hook. See Chatelaine hook, Lacing hook. 
Horseshop. elastic tread. M. J.  Sinnott • . . . . .  693.573 
Horseshoe, spring heeled. D. Cruise . . . . . . .  693,541 
Hose coupling dust guard, J. H. Brown . . . . .  693,781 
Hydrocarbon burner, J. M. & L. P. Beech . 693,682 
Ice cream disher, W. G. Bahl . . . . . . . . . . . . .  693.360 
Injector, W. D. IJabadie . . . . . . . . . . . . . . • . . .  693,553 
Injector, nef'dle valv!>, V.  Gretter . . . . . . . . .  693,645 
Insufflator, E.  C.  Campbell . . . . . . . . . . . . . . . .  : 693,587 
Insulator for electric railways, third rail, 

C. H. Hobbs . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Jewelry SPcUl'pr. G .  "-T. Washburn . . . . . . . . .  . 
.Tournal box, G. W. I .. ewis . . . . . . . . . . . . . . . . .  . 
Key operated machine, C. S. Champion . . . .  . 
Knife blade finishing machine, A. L. Sweet . .  
Knitted pile fabric, rib, G.  A .  IJeighton . . . .  
Knitting machine tucking and wplting at� 

693, 603 
693. 764 
69:) , 4 1 1  
693,�73 
693, 756 
693,409 

tachment, W. D. & IJ. C .  Huse . . . . . . . .  693,�97 
Lacing hook, Ii"'. H. Rppse, reissue . . . . . . . . .  1 1 , 972 
Lamp burner, H.  S .  Tompkins . . . . . . . . . . . . . 693,464 
Lamp, electric arc, S. M.  Mpyer . . . . . . . . . . . .  693,663 
Lamp, electric are, J. A .  Heany . . . . 693,705, 603,706 
Lamp shade, S.  Takaba . . . . . . . . . . . . . . . . . . . .  693,460 
Lamp sockpt, electric, J. D .  PiPl'ce . . . . . . .  693,738 
Lasting machinp, It. II.  Chamberlin . . . . . • .  693 687 
Lasting machine, M. F. Kpllpy . . . . . . . . . . . . . 693;720 
IJathes, automatic rpversing tapping attach-

ment for, A. Klein . . . . . . . . . . . . . . . . . . •  693,655 
Lawn sprinkler, traveling, A. Munch . . . . . .  693, 421 
Leather coloring machinf', W. H.  Moore . . .  693,561 
Ledger, loose leaf, A.  V. Wells . . . • . . . . . . .  693,767 
I,eg guard, J. Mitchp II . . . . . . . . . • . . . . . . . . . . .  6�3 730 
Lightning conductor, A. Lelong . . . . . . . . • . . . .  tlfl3;555 
IJimt:'klln, W. Glf'ason . . . . . . . . . . . . . . . . . . . . .  693 599 
Linoleum, etc . ,  apparatus for producing color ' 

pattprns in, C. Tonjf's . . . . . . . . . . . . . . . . . .  693, 75D 
Liquid elevating systf'm, D.  P. Burdon . . . . . 693,813 
Loading manure, etc. , on wagons, apparatus 

for. A.  F.  Woods . . . . . . . . . . . . . . . . . . . . .  69�,769 
Lock, �" A.  Hickson . . . . . . • . . . . . . . . . .  G • • •  6D3,602 
Lock, O.  Katz�nberger . . . • . . . . . . . . . • . . . . . .  693,719 
Loom, .T. Willis . . . . . . . . . . . . . . . . . . . . . . . . . . 693,677 
Loom, filling supplying, A.  M. Marcoux . . . .  603,558 
Loom harness operating mechanism, W. R. 

I-Iarding . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Loom jacquard mpchanism, R. Chwalla . . . .  . 
I .. oom pickf'r motion, D. Durkin . . . . . . . . . .  . 
Loom shuttle box operating mechanism, H. 

693. 796 
6911, 540 
693,592 

Barrlsley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693, 681 
Loom w('ft fork clparer, D.  W. Denny . . . . . .  693,501 
Lumbf'r conveyer for double cutting band 

mills, ill. E. Thomas . . . . . . . . . . 693,630, 693. R09 
Mall hox, rural delivery, Wright & Edwards. 6�3. 770 
Malting rice. E. C. Schrottky . . . . . . . . . . . . . . . 693,569 
Mandolin. self playing, A. I.  Mitchell . . . . . .  69�.417 
Matph box.  G. Law . . . . . . . . . . . . . . . . . . . . . . .  69�, 72� 
Measuring instrument, P. E. Shaw' . . . • . . . . . .  693.628 
Meat cutting blOCk, M.  T. Sharp . . . . . • . . . . .  69R,627 
Meta1lurgical process, E. G. Acheson . . . . . .  693,482 
Mrtpr. F;pf' Curr('nt motor meter. 
Mill speeding attachment, J. W. Cushing . . . 693,642 
�Iixlng glass, bar, H. Morgan . . . . . . . . . . . . . 693,732 
Mold making machine, sand, H. E. Prld· 

more . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  693,441 
Mop and brush holding means, combined 

P. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . .  : 69R, 671 
MOD holder, I.  N. Anderson . . . . . . . . . . . . . . . . 693,772 
Nail cabinet. self handling. J. D. Leen . . . . 693.525 
N;egatives, device for enlarging, G. B. Hutch· 

ings . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Nut lock, T. M. Pri("p . . . . . . . . . . . . . . . . . . . .  . 
on hn rnpl', Devof' & Dailpy . . . . . . . . . . . . . . .  . 
Oil ff'f'd rnn. automatic. G. A. Naurtts . . . .  . 
Ordnance, elevating and sight adjusting gear 

69� . 7 1 �  
6!l�. ROn 
693.1>02 
693;734 

for, H. H. Grenfell . . . . . . . .  , . . . . . . . . . . 693, 702 

Planter, corn or cotton, Boyd & Gillis . . . . . .  . 
Planter, seed, W. H. Ledbetter . . . . . . . . . . .  . 
Planting apparatus, potato ur seed, C. L. 

Jervis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Plow, W. H. C. Schubert . . . . . . . . . . . . . . .  . .  
Plow, C .  Wagner . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pocketbook, combination, M. Scheuer . . . . . .  . 
Pocket protector, A. Braun . . . . . . . . . . . . . . .  . 
Pocket, safety, E. B. Brown . . . . . . . . . . . . . .  . 
Pole climber, W. E. Owens . . . . . . . . . . . . . . .  . 
Popcorn balls, machine for molding, Tilden 

& Bender . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Post hole digger, R. IJ. Leaverton . . . . . . . . .  . 
Powder, gun, F. W. Jones . . . . . . . . . . . . . . . .  . 
Powder, treating gun, Ii'. W. Jones . . . . . . . .  . 
Powder, apparatus for converting fuel into, 

693,716 
693,451 
693,468 
693,449 
693,780 
693,368 
693,433 

693,631 
693,301 
693,547 
693, 5 18 

G. J. Weber . . . . . . . . . . . . . . . . . . . . . . . . .  6!>3, 766 
powg� irie�s:e�tt��� . ��.� . ������� . .  

u
.
c

.�i�:� . �: 
Pri�ting machine wiping device, W. Fullard. 
Projectile and fuse, L. Julig . . . . . . . . . . . . . .  . 

��ne;�c::J�n��n���b����b��� : : : : : : : : : :  : : : 
Pulling over machinp, A. F. Pn�ston . . . . . .  ' . . 

693,365 
693,510 
693,718 
693,799 
693,545 
693,620 

Pulp, apparatus for separating clean from 
refUse chips 'in the manufactUre of wood 
T. P .  Burgpss . . . . . . . . . . . . . . . . . . . . . . .  : 693,684 

Pulp compressing apparatus, collapsible man� 
drel for, G. E. Shaw . . . . . . . . . . . . . . . . . 693,571 

Pulp compression apparatus, G. E .  Shaw . . . . 693,570 
Pump, oil, W. A. Maybach . . . . . . . . . . . . . . . .  693,727 
Pump or force blast blower, rotary, .1. Kirk-

wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693,609 
Pump, rotary, G .  A. Walker . . . . . . . . . . . . . . 693,470 
Pumps, automatic shut off for electric, Fox 

& Lowther . . . . . . . . . . . . . . . . . . . . . . . . . . . 693,542 
Pumps, cylinder charging valve for, C.  C. 

Worthington . . . . . . . . . . . . . . . . . . . . . . . . . .  693,479 
Rail, compound, E .  G. Stein . . . . . . . . . . . . . . 693,754 
Rail joint, H.  T .  Dpnsmore . . . . . . . . . . . . . . .  693 788 
Rail jOint, Shipp & Gleeson . . . . . . . . . . . . . . . . 693;808 
Rail joint, A. Barr . . . . . . . . . . . . . . . . . . . . . . . 693,812 
Railway appliance, automatic, S.  W. Huff . 

'
693,396 

RailL:�a�ar����� . .  ���:�i�.�, 
. .  �����:��i

.
c: . .  �: 693,658 

Railway electric signaling apparatus, W. 
Hume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693,520 

Railway, sectional conductor electric, K. 
Hora . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Railway signal apparatus, S. F. Clouser . . .  . 
Railway switch, M. S. Ii"'larmcr . . . . . . . . . . .  . 
Razor, G. W. Korn . . . . . . . . . . . . . . . . . . . . . .  . 
Register, H. W. Howe . . . . . . . . . . . . . . . . . .  . .  
Resistance coil, A.  C .  Eashvood . . . . . . . . . .  . 
Respiratory apparatus, E. G iersberg . . . . . .  . 
Reversing mechanism, C. S. Labofish . . . . . .  . 
Ridge breaker, R. Baldridge . . . . . . . . . . . . . .  . 
Riding habit, J. A. Ondrak . . . . . . . . . . . . . .  . 
Rock crusher, W. R. young . . . . . . . . . . . . . . .  . 
Salt and making same, triple, E. Courant . .  
Sawmill carriages, means for automatically 

693,394 
693,376 
693,384 
693,524 
693,604 
693.692 
693,795 
693,407 
693,486 
693,428 
693,580 
693,378 

controlling, Thomas & Lockwood . . . . . . .  693,629 
Saw set, gage, swage, and jointer, com-

. 

bined, A. B. Edmonds . . . . . . . . . . . . . . . .  693,504 
Saw sharpening machine, R. P. Phelps . . • . .  693,667 
Scale computing poise, M. F. Knox . . . . . . . .  693 523 
Screw cutting die head, P. F. Maines . . . . .  693;557 
Seal press, A. Krah . . . . . . . . . . . . . . . . . . . . . . .  693, 612 
Seaming and edge rolling machine, com-

bined double, B. H. Larkin . . . . . . . . . . . . . 693,800 
Seams of sheet metal can bodies, machine 

for automatically sweating or uniting 
without solder the side, Norton & Ken-
nedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693,804 

Seeding machine, W. T. M.  Brunnemer . . . . 693,584 
Seeding machine, V. Korejs and J. Khebl . 693,722 
Setting tool, J. Kydd . . . . . . . . . . . . . . . . . . . . . . . 693,406 
Sewer Inlet, Garrett & Pauly . . . . . . . . . . . . . .  693,511 
Sewing machine adjustable trimming at-

tachment, H. A. Klemm . . . . . . . . . . . . . .  693, 657 
Sewing machine feed mechanism, H. A. 

Klemm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sewing machine table, folding, A. Morley . .  
Shade and curtain hanger, J. Pfeifer . . . . .  . 
Shades, holding fixture for spring actna ted, 

693,656 
693,419 
693,619 

J. H. Milans . . . . . . . . . . . . . . . . . . . . . . . . .  693,664 
I'4h ingle packer, F. Campbell . . . . . . . . . . . . . . . .  693,783 
Shoe cleaning and polishing machine, Mc-

Kee & Matheny . . . . . . . . . . . . . . . . . . . . . .  693,531 
Hhoe clf'aning machine, W. Richardson . . . . . .  693,742 
Rhow case fastpner, glass, P. Olsen . . . . . . . . 693,736 
Signaling apparatus, electric, Ii'. B. Herzog. 693,390 
Skipping ['ope, mUSical, C .  W. Edwards . . . . 69:1,693 
Slate, W. F.  Hahn . . . . . . . . . . . . . . . . . . . . . . . .  693,388 
floldering device, Crane & Holton . . . . . . . . . .  693,500 
Soldering or nniting seams of sheet metal 

cans, machine for, E.  Norton . . . . . . . . . .  693,803 
Sound and ventilating auditoriums, means 

for reflecting and distributing, T.  Boyd. 693,488 
Sllt'!f'd recordf'r and register for vehicles, 

Francke & Schwahacher . . . . . . . . . . . . . • . .  
Spinning ring, D.  Harrington . . . . . • . . . . • . . • •  
Spraying dcvicf', C .  T. Chi1ders . . . . . . . . . .  . 
Staging bracket or support, H. B. Cramer . .  . 
Stair lift, J. M. DodgC' . . . . . . . . . . . • . • • . . • . .  
Stamp affixing device, W. Wright . . . . • . . . . .  
Station indicator, A. Cope . . . . . . . . • . . . . . .  
Steam engine, etc. , F. J.  E .  Johansson . • . . . .  
Stethoscope, R. C.  M. Bowles . . . . . . . . . . . .  . 
Stone ripping machinC', M. J. O ' Connor . . o .  
Stool back, G. L. Case . . . . . . . . . . . . . . . . . .  . .  
Stopper. See Bottle stopper. 

693,793 
693;797 
693,496 
69�,641 
693,789 
6�:J,480 
693,377 
693,522 
69�,487 
693,617 
693,685 

Rtorage battery, W. Taylor . . • . . . . . . • • . . . . .  693,757 
Stove, W. H{'ucrmann . • . . • • . . . . . • . . • . • • • • •  693,707 
Stove, E.  E. Walters . . . . . . . . . . . . . . . . . • . • . .  693,761 
Stove attachment, Soehren & Rohlf . . • . • • . .  693,751 
Stove, heating, C .  C.  Pfeiffer . . . . . . . . . . . • . .  693,438 
Stov<', magazine hr-ating, J.  W. Noxon . . . . .  693,735 
Stove, vapor burning, S .  B.  Kf'ft'er . . . . . . . . . .  693,403 
Stoves, heat radiating and tE'mpering screen-, drum for, J. R. McCoy . . . . . . . . . . . . . . .  693,423 
Strainer and filter, rain water, Burger & 

Kemp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693,493 
Street sweeper, Z. ",rhittemore • . . . . • . . . • . .  693,475 
Sugar, manufacturing, Lavollay & Bour-

goin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693,408 
Surgical nse, sca,rificator , for, L. G .  Lang-

staff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693,554 
Swimming appliance, F.  Minkus . • • . . . . . • . . .  693 , 615 
Tanbark leaching apparatus, ill. �'. Smith, 

693,748, 693,749 
Tanks, automatic Signal apparatus for liquid 

holding, .J. E. Johnson . . . . . . . . . . .  : . • . . .  693,650 
Tplegraph, F.  E. d ' Humy . . . . . . . . • . . . . . . . •  693,605 
Telegraph circuit, multiplex, L. A. McCar· 

thy . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  693,530 
Telephone or telegraph circuits, transfer 

board for, A. B. Chance . . . . . . . . . . . . . . . .  693,784 
Threshing machine. J.  E. & F. L. Elder . . . .  693,505 
Threshing machine. Conover & Miles . . . . . . .  693,787 
Ticket, transfer, M. Washburn . . . . . . . . . . . .  693,765 
Tickets or ('hecks. mf'ans for . delivering and 

registering, A. Marsb . . . . . . . . . . . . . . . .  693,414 
Tile, glazing, Mueller & Langenbeck . . . . . .  693,420 

Vehicle splinter bar, A. Kuszmink . . . . . . . . . 6�:),40n 
Vehicle wheel, C.  Degrange . . . . . . . . . . . . .  693,380 
Vending machines, etc. , receptacle or casing 

for, H. H. Pulver . . . . . . . . . . . . . . . . . . . . .  693,532 
Violins, etc. , bridge for, A. Hurley . . . . . . . .  693,648 
Vise, bench, C.  I .  Yonge . . . . . . . . . . . . . . . . . . 693.811 
Wagon seat, W. J. Hollanrl . . . . . . . . . . . . . . . .  693,392 
Waist, skirt, and belt holder, L. A. Emery. 693,383 
Washboard, M. E. Bingaman . . . . . . . . . . . . . . .  693,364 
Water cooling and condensing tower, II. B. 

Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6!J3.625 
Water cooling apparatus. C.  A.  I;'alk . . . . . . . 693,506 
Wave motor, W. S. Bryant . . . . . . . . . . . . . . . .  693,369 
Weed cutting and ballast drf'ssing appa-

ratus, V. Berford . . . . . . . . . . . . . . . . . . . . . .  693,363 
Weeder, A .  Johnson . . . . . . . . . . . . . . . . . . . . . .  693,717 
Weighing machine, liquid, W. W. George . . .  ()!l3,794 
Wick tube, W. H.  Wilder . . . . . . . . . . . . . . . . .  693,�76 
Wind wheel, O .  J. Ziegler . . . . . . . . . . . . . . . . 693,481 
Wire rope machine, E .  P. I�"'rC'derick . . . . . .  69�,509 
Work support, J. T. Summers . . . . . . . . . . . . . 693,673 

DESIGNS. 
Belt, I.  Lewenthal . . . . . . . . . . . . . . . . . . . . . . . . . 35, 765 
Belt, H. C. K rause . . . . . . . . . . . . . . . . . . . . . . . 35,767 
Belt body or similar article, (. Lewenthal . .  35,766 
Belt holder, T. Campbell . . . . . . . . . . . . . . . . . . . :15,751 
Bunsen burner mixing tube, rr. Stites . . . . . . . :l5,754 
Butcher ' s  tool, W. H. Moffitt . . . . . . . . . . . . . . . .  35,75S 
Card box, playing, H. J. Altman . . . . . . . . . . . .  35, 750 
Carriage running gear brace, R. D.  Woodford. 35, 762 
Curb, metalliC, J. N. Harrison . . . . . . . . . . . . . . . 35,760 
Display stand, jewelry, W. J.  Drain, Jr . . . . . .  35,748 
Gem sptting finger ring, solitairC', C .  T. Witt-

stein . . . . . . . . . . . . . . . . . . . . . . . .  35,74-2, to 35, 745 
Gem setting, solitaire, A. H. Wittsteiu . . . . . 35,741 
Hammock fabric, I .  E .  Palmer . . . . . . . . . . . . . . .  35, 75:� 
Hose supporter, .H'. A. Freeman . . . . . . . . . . .. . . 35, 752 
Manicure blade, A. N. Clark . . . . . . . . . . . . . .  :m, 746 
Purs{' top or similar article, S.  A. Keller . . . .  �5, 747 
Puzzle board, T .  C.  Washington . . . . . . . . . . . .  35,764 
Reflector for artificial lights, O. A. Mygatt . 

35, 755 to 
Rein support, T. N .  Mathias . . . . . . . . . . . . .  . 
Surgical rubber pad, W. P. Richards . . . . .  . 
Vehicle body, W. S. Rogers . . . . . . . . . . . . . .  . 
Vpssel, B. P. Wagner . . . . . . . . . . . . . . . • • . . . . .  
Wa tchcase, C. L. Depollier • . • • . . . . • . • . • • . . . •  

T RADE MARKS. 

35, 757 
;�5,7(H 
:15,740 
35, 76;� 
35, 750 
35,740 

Ale, }i�rank Jones Brewing Co . . . . . . . . . . . . .  37,816 
Books, certain named, C .  L. Dressler & Co . 37, 803 
Carpet sweepers, Bissell Carpet Sweeping Co. 

Castings, sanitary, E��f'--r Foundry . . . . . 
3

.
7

.
,���: ��:��� 

Chocolate and confectlOnel�y, coatings for, 
H.  H. Ottens . . . . . . . . . . . . . . . . . . . . . . . . .  37,807 

Corn oil, corn oil cake, and meal, including 
germ meal, National Starcb Co . . . . . . . . . .  37, 812 

Cutlery and hardware and surgical instru-
ments, certain ,named, M. Klass . . .  37, 829, 37. 830 

Feed, gluten, Nahonal Starch Co . . . . . . . . . .  37, 813 
Filters, portable and stationary, CelIeI' Filter 

Werke, Gesellschaft mit Beschrankter 
Haftung . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . .  37. 820 

Fish, preserved, Seacoast Packing Co . . . . . . . . 37, 808 
Flour, wheat, Llstman Mill Co . . . . . . . .  37,809 37, 810 
Fooo, cereal, C. G.  Vary . . . . . . . . . . . . . . . . . .  : 37 , 8 1 1 
Fuel, artificial, Randall Synthetical Coal Co. :17, 822 
Game boards, W. }i'uld . . . . . • . . . . . . . . . . . . . . .  :17.Mri 
Game, parlor, W. Fuld . . . . . . . . . . • . . . . . . . . . .  37, 806 
Lures, artificial, G. H. Burtis . . . . . . . . . . . . . . .  37, 821 
Meal, including gluten meal, National Starch 

Co. . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  37,814 
Metal pipes, fleXible, Metallschlauchfabrik 

Pforzheim ( vorm. Hch. Witzenmann ) ,  G. 
M. B.  H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37, 825 

Pills, resolvent, Potter Drug & Chemical Cor-
poration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37, 820 

Remedy for a certain named disease, H. 
Mayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37,819 

Remedy for diseases of the mouth and throat, 
Ozo Remedy Co . . . . . . . . . . . . . . . . . . . . . . . . .  37,818 

Roundabouts, hydraulic, Aquarama Co. 

Sanitary appliances, certain named, S3J;:I�{�;' 37, 832 

& Goodwin Co . . . . . . . . . . . . . . . . . . . . . . . . . . 37, 827 
Saws and springs, J. N. Eberle & Cie . . . . . .  37, 833 
Silk warp fahrics for dress goods and linings, 

T. Michau & Co . . . . . . . . . . . . . . . . . . . . . . . . 37,801 
'l'ea, coffp(�, cocoa, and chocolate, Mazawattpe 

Tea Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37,815 
Tires, vehicle, New York Belting & Packing 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37. 834 
Toys and dh::play trays or carrier for toys, 

R. W. Bpispr . . . . . . . . . . . . . . . . . . . . . . . .  . 
Trousprs, L. D. I�evy . . . . . . . . . . . . . . . . . . . . . .  . 
Washing maehin{'s, E. n. Huenefeld . . . . . . .  . 
Whisky, E. J. Quinn . . . . . . . . . . . . . . . . . . . . .  . .  

LABELS . 

:)7,804 
:l7.802 
:J7,82R 
37,817 

"Animals, " for ma('aroni, C .  F.  Mueller & Co. 8,973 
"Aperient Elk SpLts, " for beverages, Andrpw 

Lohr Bottling Co . . . . . . . . . . . . . . . . . . . . . . . .  8, 977 
"Busy Bpp, " for cigars, E. de Bauernfeind 

and C. Blesse . . . . . . . . . . . . . . . . . . . . . . . . .  8,976 
"Caloric Punsch , "  for punch, B. Lindqvist & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 978 
"Carter' s  National Bank Ink, " for ink, Car-

ter's Ink Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 970 
"DYt;Pep-Cid(' , "  for a medical compound, C. 

. Voorhpps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8, 972 
"Knight's Consnmption, BronchitiS, _\Gthma 

Cnre, " for mpdi('inp, A.  Knight . . . . . . . . . . 8,971 
"Malt�Too, " for a food preparation, Malt�Too 

Flake Food Co. . .  . . . . . . . . . . . . . . . . . . . . . . .  8 , 974 
"Perfumol, "  for breath perfume, Pcrfumol -Co. 8,975 

PRINTS. 
"Clothiilg, " for clothing, W. C. Both . . . . . . . . . .  468 
"PrisciHa, " for skirt fasteners, Goodspeed Mfg. 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469 

Tire Inflating device, vehicle, M. M. Sin· A printed copy of the specification and rlrawlng 
nott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  693,747 of any patent In the foregoing list or any patent 

Tire, pneumatic, Stearns & Haines . . . . . • . . •  693,818 in print issued since 1863, will be ' furnished from 
Tire, vehicle, J. F. Lober . . . . . . . . . . . . . . • . •  693,661 this otllce for 10 cents, provided the name amI 
Tobacco case, Wagner & Santers . . . . . . . . . •  693,469 number of the patent desired and the date be 
Tobacco dryin�, ("ooling and ordering ma- given Address Munn & Co 361 B d N 

chine, J. D. Goodwin . . . . . . . . • . • • . . . . .  693,387 Yo"k: . ,  roa way, ew 

Tobacco pipe, T. Duggan . . . . . . . . . . . . . . . . . . .  693,790 C'anadian patent. may now he obtained hy the In· 
Tool holiler, C. H . .Tf'nkins . . . . . . . . . . . . . . • .  693,399" ventors for any of the inventions namf'd in the fore­
Top, spinning, G.  V. Sanborn . . . . . • . . . . . . .  69�.448 gOing list. For terms and further particular.. 
Toy ballk, J. G. Mayes, et al . . . . . • . • • . . • . . .  693,528 . address Munn & Co. , 361 Broadway, New York. 
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THE OLD WAY 

S
INCE the days of Tubal Cain, up to a few years ago, it was necessary to produce the strongest 

parts of metal work by hammering. In the olden days the heated metal was laid on one flat 
stone and hammered with another, or with a primitive sledge. The flat stone developed by 
slow stages into a block of metal, at first square and unhandy, but as time passed and men 
developed ingenuity, the block grew a nose and became an anvil, by means of which the 
blacksmiths of old shaped curved articles. They fashioned horse shoes, linked chain armor 
and welded blades. From the old time armorer, the blacksmiths, and other workers of metal, 
whose sturdy blows rang music from the anvil, is descended the ponderous trip-hammer­
ponderous, yet so delicately adjusted that a blow can be struck as light as air, and one so 
mighty that a block of granite is crushed to powder. Invention has succeeded invention until 
the rude flat stone has developed into a die carefully and laboriously cut and shaped by hand, 

into which the glowing metal is forced, not by the sinewy arm of a modern Tubal Cain, but by the 
power of steam, through tendons of steel or by the hydraulic pressure of water squeezi1}g the metal into 
shape. All are modifications of the old brawny arm and skillful hammering method. Slow, expensive, 
and subject to ruinous misplaced blows and defective machinery, it is a process that is still retained only 
because none better had been discovered� Even with the most modern machinery, w1th the aid of wonderful 
trip-hammers, of powerful hydraulic presses that mould metal as a sculptor models clay, the process 
is costly and slow, the machines, enormous or delicate, must be adjusted, whether one or fifty pieces 
are to be produced. The die must be cut with the finest skill by hand out of steel as hard as flint. And 
after all this the article must often· be tempered, annealed or planed before it is ready for use. Such is the 
old process of steel production-the process of Tubal Cain, grandson of Methuselah, and his descendants. 

AND THE NEW 
The new steel process is a short cut to the result wanted. From the enormous melting furnace to 

the finished article is but one step by the Jupiter Steel process. Scarcely five years ago two metallurgists 
discovered a method by which scrap steel (discarded machinery, old boiler plates, broken crank shafts and 
the like), melted and mixed with certain ingredients and poured into a simple mould of special sand, 
produced steel equal, in strength and temper, to forgings vastly more expensive. By this means old scrap 
steel of little value is transformed into tools capable of holding - the finest edge, or into immense castings of 

the greatest strength and toughest fibre. Like all great and successful inventions its simplicity makes it profitable. All the time-wasting, 
expensive processes of forging, tempering and annealing are avoided. Carefully measured ingredients are introduced into the boilin� mass of 
steel scrap and the finished cast will have all the qualities of the best tool steel or the forged and turned engine crank, as you wish. The secret 
lies in the mixture which the modern alchemists, Messrs. Whall and Lundin, have discovered, and the United States Steel Company own the 
patents thereon both in this and twenty-three foreign countries. 

The public is slow to take advantage of a revolutionary invention, but once its efficiency is proved it rushes to profit by it-namely 

the trolley and the telephone. 
The plant of the United States Steel Company is at Everett, almost within the city limits of Boston, in the very heart of the 

ma:nufacturers of. New England, who are taking more and more advantage of a manifestly good opportunity to exchange their broken 
steel machinery for new parts cast within a short distance of their doors. Not only is the cost of the parts reduced, 
but valuable time and freights to the steel mills of Pennsylvania are saved. 

So popular has Jupiter Steel become, that it is necessary to enlarge the plant to five times its present capacity, 
the main building being two hundred feet long by one hundred and thirty feet in width, and government work and 
local orders have multiplied until there is on hand sufficient work for six months ahead, of the most profitable 
description. The works are in charge of Mr. Eugene Edwards, formerly superintendent of the steel casting plant of the 
well-known General Electric Company, at Lynn, Mass., and Mr. Benjamin A. Franklin, until recently superintendent 
of the steel casting department of the Midvale Steel Company, of Pennsylvania (valued at $20,000,000). Their 
combined and long experience gives the Company 6e advantage of a rare com9ination of expert talent. 

The foreign patents, now being negotiated, show conclusively a source of dividends eventually equal to the 
entire capitalization of the Company. Of their recent offering, in December, 1901, of forty thousand shares at par, 
$5.00 Per Share. over twenty-three thousand shares have been subscribed for and any intending investors should 
take prompt action if they desire to take any more of the remaining stock at the same price, full paid and non-assessable. 
All accepted subscriptions will draw the full regular quarterly dividend of 3 per cent., payable April 28, 1902, the 
Company having paid regular 12 per cent. per annum dividends since December, I899. 

We desire to call the attention of those interested to the fact that this Company has no bonds or preferred 

stock. and that there is, therefore, no opportunity for any interests combining and" freezing out" smaller 
stockholders. The Company has always been conducted from the standpoint of obtaining the confidence 
of stockholders, large and small, for that policy will certainly bear best fruits in the long run. 
Also that there are in the treasury two hundred and ten thousand shares of stock, and that the 
Company owns seventy-four acres of �ood manufacturing land, finely located and having un­
excelled railroad and water facilities. The Company's officers are not stock brokers or pro­
moters,---jl1st plain business men engaged in establishing what is destined to become a 
large and profitable New England industry, in which they invite you to participate. 
Upon request they will be pleased to send a full prospectus of the Company, 
together with photographs and a record of what has been accomplished in the past 
two years, and such information as an investor may desire, and bank reference, if 
required. Preference will be given to subscriptions in the order of their receipt. 

Make all Checks, Drafts or 
Money Orders payable to 

Tllf UNITfD STATfS STffl CO., 
148 Oliver Street, Boston, �Iass. 



BuslntS$ an" PUSQnal Wants. 
(Continued jrrnn page 155.) 

Inquiry No. 21�S.-For tools for the manufac­
ture of wooden butter dishes. 

a::r Send for new and compleL� catalogue of Scientific 
and other Books for sale by Munn &; Co .• 361 Broadway, 
New York. Free on aDPlication. 

Inquiry No. !l129.-For manufacturers of rice 
peeling mills. 

Inqulrv No. 2130.-For manufacturers of bob 
sleds. 

Inquiry No. 2131.-For gasoline engine castings 
for automobiles. 

Inquil'Y No, 2132.-For manufacturers of plants 
for the distillation of wood, 

Tnqnh'y No. �133.-For the manufacturers of the 
Columbia machine for working metals and gold. 

Inquiry No. 213'1.-For makers of diamonds for 
the points of tools for turning emery wheels, etc. 

Inquiry
' 
No. �i3::>.-For dealers in black hard rull­

ber in sheets. 
IlIquh'y No. �136.-For manufacturers of cheap 

clock-work to drive mo,"able paper figures for advertiS­
ing purposes. 

loquil'Y No. 2137'.-For manufacturers of photo­
graphic cameras and apparatus to m ake special goods. 

Inquiry No. 213S.-;For dealers in type-casting 
macbines and stock matrices of type faces. 

Inquiry No. 2139.-For manufacturers of machin. 
ery for grinding wood pulp. 
IlIqui,·y No. 2140.-For machines for making 

paper tags.. 
luqulry No. l:141.-For manufacturers of canning 

machinery. 
InQuit·y No. '...!142.-For oil bUrners adaptable for 

cooking aud heating stoves and furnaces. 
Inquh'Y No. 2143.-F'or manufacturers of netting 

machines. 
Inquiry No. 2_144.-F'or makers of steel castillgs. 
I nquil'v :\ o. 214a.-For makers of speciaJ·sized 

wooden lathes. 
Inquiry No. 2146.-For manufacturers of steel 

wire. 
Inqnir� No. 2147.-1'or makers of a patent fenc­

ing machine used for puttmg on wooden slats. Patent­
ed by K S. Scofield. 

Inquiry No. 2148.-For manufacturers of pur­
pling for violins and mandolins. 

I nqui t'Y No. 2.1.�1).-li'or a�toma.tic machtnes. such 
.. s electric shock, IIftmg, punchlllg, lung-testers, etc. 
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gas. 
Tnquiry No. 21::>1.-For manufacturers of glass 

articles. 
I nquh'y No. 21::>�.-For makers of fine drop forgo 

ings for small crank shafts. 

Inquiry No. l:1;)3.-�'or an outflt for a small elec. 
tric plant. 

Inquit'V No. 21�4.-For manufacturers of im­
proved machines for drying fruit. es.pecial.y bananas. 

Inqllh'y No. �1�5.-�or a nailing machine to be 
operated by compressed au. 

BRIGGS' TEMPLB-CLASP EVE GLASSES 
Are firstly, the only gla@�e� that renlly help tIlC sight. 
Secondly, the only glasses that do not touch the- nose or pull 
the eurtl, 

nrlg£�' ']'emple-()lnsp Eye Glusse(4 revoh',e on a rigid, 
yet verr ·fine trame, and are the only glasses adjustable to both exact 

F���i��:r�����e
�u

f�r 
r:���(l

olJl�:i:�',�If. 1 
o r  ��I\;ln',��;lk� �:;;.fectvh�� 

you try to read through an- y other gflSS, you look either acroSl:l 
the edge or (liagollally through. You look stmi({ht through the 
center of the BriA'� all the tllne. 

'I'hey do not t.ouch any sensitive spot at all, being supported by a 

flexible fly foot:lt. the temple and the weigltt is entirely on the cheek. You cannot. feel you are wearing glasses, yet it is almost impoSl:lible 
to "hake t.hem off. 

The only perfect eye glnss made, yet costing even less than the 
old kiml. Only the tille!'lt lenses are used. 

th!f
sr�

Oh�,
\�:���ePf� �eb�kf��,

I�}:;�"'}J:;�1I1�����0,��;�t ����fi ��:f-
t.'I.ins a dozen other reasons why you need tht::m nnd indorsements 
from physiclalls, ministers :lDll well-known pt:ople. \Vtl can fit :\'011 �erfectlY whatever t.ht: prt!scription you ueedo W1'Ut lor Our 

[Meidl" Introduf.ihW"G's OPTICAL CO .• Sole l\.'lanllfacturers, 200 Triangle Building, noellcAter, N. Y. 
Fonnerly cnlled REVOLVING SI'RCTACLES Co. 

GASOLERE 
EKGlRES 

from 3 to 30 H. P, 
Satisfaction Guaranteed. 

Write tor catalogue S. 

H. W. HUBBARD 
MIDDLETOWN. CONN. 

"The Sharer" 
A new foot power that can be applied to 
all light machinery. A kick starts the 
machine and an occasional· kick keeps It 
going. Send for our Booklet. 

SLOTKIN & PR.AOLlN, 
145·147 Mulberry St., 

• •  THE • •  

Hartford Blower (0. 
Mechaoic.l Experts In Re­

moval of ShaVings. Dnst, Lint 
and Odors. 

Send for Catalog K. 
No. 72 SUffield Street, 

HARTFORD, CONN., 
U.S.A. 

Scientific America.n 

"BUSINESS 
POINTERS. " 

OUR FREE BOOKLET 
Contains nearly 100 pages of valuable information 
for Business Men' it explains HO N, by the use of 
onr Patent Card Index System, records may be 
filed bot·1I AlphabettcaUll and according to I !ate, at 
the same time in the same fife, as shownlll t1':IS 
iUustration. burs is the onl.y system willch will 
permit this. Send for our Free Outfit and Booklet; 
they will convince you of the merits of our device. 

SAMPLE DEP ARTIlIENT, 

VETTER DESK WORKS, 
49 RIVEtt STUEET, 

Established 1879. R.OCHESTER. N. Y. 

EDUCATIONAL 
A subscriber of ours, a prominent business man of 

Boston, writes that he will be very glad to hear from 
any ambitious reader of SCIENTIFIC AMERICAN, who 
desires to study Mechanical, ElectricaJ, Steam or '[ex­
tile Engineering and bas not the opportunity to attend 
school. 'rhis gentleman. whose name is withheld at 
his request, has at his disposal a few scholarships In 
a well known educational instituUon for home stuay, 
the only expense being the actnal cost of instruction 
papers and postage. 

Write to W. L. B., Box 3737, Boston, Mass., for 
particulars if you are ambitious and in earnest. 

$8 00 TO PROTECT 
• YOUR VALUABLES 

from flre, water and curious people-Mortg ages, Deeds, 
Abstracts. Money, Insurance 
Papers. etc., should be kept In 

THE 
Specialty Mfrs. 

MEILlNK'S 
FIR.E and W ATER.� 

PROOF VAULT. 

���� a��Y�s ��T���.�s a�
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or at yourofflce. We gual'al1· 
tee this box absolutely flre 
and water-proof. Best ma­
t e r ial alld construction­
band&omelY fini::)hed. Inside 
��gut ��!. �l!J1!rge�:l�!� 
�1�Wp�

ei
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}����:�t��)�rnl;o��� tb��� 
you ever saw. Booklet free. 
MEILINK MFC. CO., 

1030 Jackson St., Toledo, Ohio. 

ELECTRIC SEWING MACHINE 
tor.-rJ'he instructinns and numerous illustrations of de­
tails contained in this article will enable any mechaniC 
of average ability to build an efficient m,otor tb.at win 
operate a sewing machine. 'rhe cost ot" matenaJs for 
this machine should not exceed five do l1ars. See SCIEN­
TIFIC AMERICAN SUPPLEMENT. No. 1210. Price 10 
cents by mail, from this office and from an newsdealers. 

THE LIGHT 
AND 

THE CAUSE OF 
THE LIGHT. 

New Standard .. Auto-
�fl���t�\�ly�T�: �di'!���: 
es. Reliable, highly endors­
ed. Long Life. Standard U. 
8. Naval Batteries. Regnlar 
!!-cell sel, oak case. $5.00. We 
make an shapes and sizes at 
reasonable prices. 'l'hese bat­
tery sets are absolutely stan­
dard and not equaled. 

Search :tg��:�
o

�:f�t�fg���s�ill'hters, 
Push the but. 

tou. it lights. 
For a11 uses 
where canales, 
lamps, etc .. al'e 
dangerous. $2 

�( NEW STANDARD =--1111 � 
. . 

by mail or ex· "'" Electric Searehlilfht. 
ftitr"a �!�fe�\�'s, 35 ceDt�. 

New Staudal'd Electric Gas Lighter. $1.50 each. 
Good for one/e a r in any borne. (New cells by mR.iI, 4Oc. 
quantities. $1 per hundred.) 

Locomobile and Gas Stove Lighter. 
Money makers for bright people. Agents wanted. 

Will. ROCHE, Inventor and Sole illCr., 4:l Vesey Street, New York, N. Y. 

$600 SPECIAL OFFE-R 
one of these bif';h grade 
automobiles in e a c h 
town this month only. 

We lise Dialnond 
Tires only. 

��eel :gff���' Pe�rf3
r � 

lb. pressure. Strongest 
Runnin� Gear on the 
m 8 r k e t. Guaranteed 
one year a�ainBt defects 
in material or workman­
ship. 

Best Leather Trimming. 

ROCHESTER CARRIAGE MOTOR COMPANY 
State Street, Rochester, ·N. Y. 

Our NEW $::>.00 VIVE takes 1 0 0 Plct IIres. 
each �O TIllIES size here 
shown, at one loading . Send 
two 2 cent stamps for full size 
Photo and Art Catalog show­
ing full line. 
VIVE MFG. CO., Dept. C. 

Western Springs, III., 
CHICACO subu,b. 

Automobile Engine Bu�?£ess 
After carefnl te.Mng we olfer to the 
public, with confidence, the 
S., B. & M. Compound Engine 
Pni.�
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21 in. Base 8x12 In. Weight. Engme, 
95 lbs. 3 crank shaft bearings. All ioDJ�' �e
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boiler pumps connected from cross 
bead. PlaIn �ide valves. We also 
build running gears and make parts. 
SIlAEFFE���c!!�!t��IA�FF��'BUNC� & MI:����ort N.Y. 

SIGNALING THROUGH SPACE 
without wires.-An artic le by W. Preece, describing the 
new Marconi system of teiegrapbing without wires. 
6 illustrations. SCIENTl}�tC AMERICAN SUPPLEMENT 
11l:4. Price 10 cents. l<'or .ale by Munn & Co. and all 
newsdealers. 
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NEW BOOKS, ETC. 
POOR'S MANUAL OF RAILROADS OF THE 

UNITED STATES. Thirty-fourth An· 
nual Number, 1901. New York: H. 
V. & H. W. Poor. 1901. 8vo. Pp; 
1900. Plates, Maps. Price $10. 

Poor's Manual is a standard handbook 
and official organ vf the railroad systems of 
the country, and of every interest connected 
therewith, containing detailed statements of 
operations and conditions of every railroad 
company in the United States and Canada, 
and the leading railroads in Mexico. Every 
statement is officially revised before publica· 
tion. The most important feature introduced 
into the Manual in recent years is one pre· 
sented in the edition for 1\)00, and is en­
titled "Heady Heference Bond List." 1'oor's 
Manual is by far the best publication of its 
kiud and its reliability and thoroughness make 
it absol u tely indispensable to every railroad 
and financial man. 

STUDIES IN HETEROGENESIS. By H. CharI· 
ton Bastian, M.A., M.D., F.R.S. First 
Part. London: Williams & Nor­
gate. 1901. 8vo. Pp. 61. Platell. 
Price $3. 

The author Is a well-known medical man 
who has written a number of books upon the 
brain and paralysis. IIe uses the term heter­
ogenesis in the sense originally employed by 
Burdach, as a class name for processes by 
which living things arise from the matter of 
pre-existing organ isms belonging to a totally 
different species-the COI'I'clative term homo­
genesis being used by them as at present, 
for .the process by which individuals arise in 
the ordinary way from pre-existing living 
things similar to themselves in organism. 
Briefly, however, he defines the term hetero­
genesis as the prodnetion from the substance 
of organisms 01' their germs of alien forms 
of life. The autbor deals with one of the 
most difficult subjects in the scientific world 
and the net result of his contribution to the 
literature of science is sure to be appreciated. 

CENTRIFUGAL PUMPS, TURBINES AND W ATEl� 
MOTORS. INCLUDING THE THEORY ANi) 
PRACTICE OF HYDRAULICS. By Charles 
H. Innes, M.A. Manchester: Tech· 
nical Publishing Company, Ltd. 1901. 
12mo. Pp. 226. Price $1.80. 

The author has put in as concise form as 
possible the theory of turbines, centrifugal 
pumps and fans. In one of the chapters 
will be found a description of steam turbines, 
for which he is indebted to the Hon. C. A. 
Parsons, and it is one of the most important 
discussions of the subject which we have ever 
seen. In the preparation of the book no eifort 
has been spal'ed to make the text as clear as 
possible, and the illustrations are numerous. 

How '1'0 REMEMBER Wrl'HOUT MEMORY 
SYSTEMS OR WITH THEM. By Eustace 
H. Miles, M.A. London: Frederick 
Warne & Co. 1901. 12mo. Pp. 278. 
Price $1. 

This book is practical .ather than technic'aJ. 
It does not contain long discussions as to 
what our memory is or what it is not, but 
gives in concise form pieces of advice as to 
how we may best remember. 'l'he principles 
are based on methods which most of us do 
already frequently use with excellent results. 
Each person is left free to choose his or her 
own way, system 01' systems, but it should be 
tried fairly before condemning. Yet, lest any 
should say that it is a waste of time to learn 
systems at all, the author has tried to show 
the value of a good memory, and the good ef­
fects of ways and systems if properly used on 
the character, and on success in various 
branches of life. 

COMi\IERCIAL TRUSTS. Growth and R;,ghts 
of Aggregated Capital. By John R. 
Dos Passos. New York: G. P. Put­
nam Sons. 1901. 12mo. Pp. 137. 

'l'he present work is an argument delivered 
before the Industrial Commission at Washing­
ton, D. C., December 1:!, lSD\), corrected and 
revised. The author deals with aggregations 
of capital, commercial corporations, over-capi­
talization, regulation of capital, legal control, 
anti-trust laws, regulation of trusts, legisla­
tion and other allied subjects. 

SUBJECT LIST OF WORKS ON CE:lTAIN CI-IEM-
ICAL INDUSTHIES IN THE LUlilARY OF 
THE (BRITISH) PATENT OF�'ICE. Lon­
don: The Patent Office. 1901. 
16mo. Pp. 100. Price 20 cents. 

We have commented favorably upon the ex­
cellent series of publications which the British 
Patent Omce is issuing from time to time. 
'l'hey are highly useful, and the present volume 
is one of the best of the series. It includes 
destructive distillation, mineral oils and 
waxes, gas lighting, acetylene, oils, fats, soaps, 
candles, perfumery, paints, varnishes, colors, 
reSins, paper and leather industries. 

ELECTROllfAGNETS FOR DESIGN AND CON' 
S'I·RUCTION. By A. N. ManSfield, S.B. 
New York: D. Van Nostrand Com­
pany. 1901. 16mo. Pp. 155. Price 
50 cents. 

An excellent little book of pocket size in 
the Van Nostrand Rdcllce Series, of which] 12 
vohlnh:� hnvf" now appeared. The author 
trca t, the sllh.i�('t mathematically. and the for­
mulas and data whif'h are essential to the de­
sign 

. 
and construction of electro-magnets for 

various purposes are here presented In con­
venient form. 
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BACIUS 
GAS &. GASOLINE ENGINE 

Simple, Economical, Durable. 
Suitable for all kinds of work. 

BACKUS WATER MOTOR, cheapest �ower known. 
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BACKUS WATER MOTOR CO., Newark, N.J.,U.S.A. 
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MutUdl Life losur dO(e Co. 
OF HARTFORD, CONN. 

Issues Endowment Policies to either men 

or women which (besides guaranteeing five 

other options) guarantee when the insured 

is fifty, sixty or seventy years old to pay 

$1500 in cash on every $1000 of insurance in 

force. 

Sample policies, rates and other informa­

tion will be given on application to the 

Home Office. 

JONATHAN B. BUNCE, President. 

JOHN M. HOLCOMBE, Vice-Prest. 

CHAR.LES H. LA WR.ENCE, Secretary. 

WILLIAn A. MOOR.E, Assist. Secretary. 
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SIlllPLICITY 
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lV'J'ite for Prices. 

Olds Motor Works, 
1328 .J elf. Ave., 

Detroit, - • Mich. 

AC[TYL[N[ 

TRUSCOTT MARINE 
MOTORS. 

The siJnplest, 
most powerful, and 

highest 
speed gasoline engines 

of their class upon 
the lllarket. 

Ma.de �iDgle, double, and triple 
cyJinder. both two and f ou r cycle, r anging from 1 to 40 H. P. 

Catalog for the asi<!ng. 

Trmcott Boat Mf[. Co" 
ST. JOSEPH, MICH. 

Patents, Trade Marks, 
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Address MUNN Ii CO., �f�c�����s. 
Office of the SCIENTI>'lC AM ERlCAN 

861 ,roadwny, New York. 
Branch OfficI': 625 F St., 'Va8hlngton, D. C. 
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THE FAIRBANKS COMPANY 
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Splitdorf Coils. 
" HOT 

This modest cut allt\ simple verse 

Is Lllt :\ plea in Rnglish terse. 

To you who look for something good, 

And, paying for it, really should 

Not jeopardize your !lame or 1ll0U-, 

For eng-me poor, 100 wt':lk to rUIl. 

The Keim will u�\'er disappoint 

In w:lf,ron, yacht or any jomt. 
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THE ARMSTRONG MFI'I. CO. 
Bridgeport, Conn. 
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for 
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Five sizes. Sub.Presses and 
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THE WORLD OVER. 

c. F. SPLITDORF� 
17-27 Vandewater Street, 
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STILLSON WRENCH 
which is particul a r ly adapted for tUl'uint" out the best 
work 1vithout crushino the -pi.pe in tile least. All parts 
are drop- forged. Once tried, it is always use d. It has 
many imitations but no equ als. See explanatory cuts. 
Price list on application to 

WALWORTH MANUFACTURING CO., 
128 TO 136 FEDERAL ST., BOSTON, MASS. 
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ffiNTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 

no attention \vill be paid thereto. 'rhis is for 
our information and not for publication. 

References tv former articles 01' answers should give 
date of paper and page or number of question. 

Inquiries not answered in reaSOl1a ble time should be 
repeated; eorrcspondents will bear in mind that 
some answers require not a little research, amI, 
though we endf'ayor to reply to all cltber by 
letter or in this department, each must tate 
his turB. 

Huyers wishing to purchase any article not adver­
tised in our columns will be furnished with 
addresscs of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expccted 
without remuneration. 

Scientific American Supplements rcfern·d to may lJe 
had at the office. Price 10 cents each. 

Books referred to l'l'omptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

(8534) H. D. F. writes: I have a coil . 

which will give a six· inch spark, and have 
masts erected on the roofs of the buildings, 
about 1,000 feet apart. Using the coils with 
the arrangement described by Mr. A. F. Col· 
lins in the SCIENTIFIC A"ERICAN of September 
14, 1901, will I be able to obtain good results? 
A. Yes. 

(8535) S. B. S. asks: 1. Will a 4-ohm 
telegraph work on a line one mile in length? 
A. Yes, if all else is in good shape. 2. If so, 
how many gravity batteries will be required to 
work the instruments if No. 12 galvanized iron 
wire is used \vith ground circuit·? A, The num­
ber depends upon the joints and insulation. 
We should put 4 to 6 cells and try it. Then 
add others if necessary. 3. How many gravity 
batteries will be required to work two 4·ohm 
telegmphs on a line 265 feet in length, wh.ere 
No. 18 un insulated wire is .used with gl"Ound 
circuit? A. Probably two will do the work. 

(8536) D. H. asks: 1. Is there any 
way that a number of open·circuit sal·ammoniac 
cells (say twel ve) can be connected together 
so as to produce a continuous current for an 
incandescent light? Is there any apparatus 
made for such cells to make them produce a 
more continuous current·? A. No. It is impos­
sible to use a sal·ammoniac cell on a closed cir· 
cuit for any length of time. 2. Will dry cells 
recuperate as quickly and as well as wet open­
circuit cells"! A. No. 

(8537) M. B. T. asks if putting the 
antennoo of a wireless telegraph system in an 
iron or other pipe will prevent the emission of 
the Hertzian waves? A. Anything which dis· 
turbs the free outflow of the waves fl"Om the 
vertical wires will disturb the transmission. 

(8538) E. H. S. asks: 1. I should like 
to know something about the mathematics of 
an induction coil; how to calculate its prob· 
able output and what vital points tend to in· 
crease OJ" diminish its efficiency. A. You will 
find in o.ut" SUPI'LEl\"lEN'l' No. 1124, price ten 
cents, the description of a coil which gi vcs 
a 6·inch spark. This will do X·ray work upon 
the thinner portions of the human body. 1"0", 
the thickest parts, a coil is employed which 
will give a spark of 14 inches Or more. :O;u.h 
a coil is described in llal'e's "Large Indut"ticn 
Coils," price $2.50 by Inail. 2. t;omethin] 
about the Wehnelt electl"Olytic interruptel·. A. 
\'i'e can send you five numbers of the :O;<;I'I·I.E­
MI"W£ containing illustrated articles upon the 
Wehnelt intelTuptel', at ten cents each. :0;1]1" 
1'L1"IENT, pages 1 0602, 10811, :!0871, :!008:!, 
:!liJOO. 3. How to build an induction coil suitable for X·my work, etc."! A. Faraday's 
laws of the induced current cover the action 
of a coil. The CO!Tect designing of a coil is 
the result of experience extending ovel' many 
years, as well as the application of law to the 
case. 

Tools to ol'der. (8539) W. E. A. writes: 1. I \vould lIT' Send for Catalogue. 
like to know if there is any advantage in using BLAKE & JOHNSON, plate rather than ordinary glass regardless of 

P. O. Box 7, WATERBURY, CONN. 
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to resp onsible parties. other as possible. If they will not run nearer 

racinl< engine and I'!:ive absolute than %, inch apart, the machine wi II not be 

g:e��::C�/oOc�n��cliodti�rthW8��� DADS' TIP TOP Dfrerr:oinmP��o'Fn�efpleg:n� very efficient. 2. The plate is usually auout 

arnor. Not liable to get out of 3·16 inch thick. Does this thickness of glass 
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Send written original and 50 copIes fr om typewriter. It takes take away from the efficiency of the machine'! 

CI',�SOLIDATED ENGINE·STOP CO. an expe r t to tell tbe duplicates from tbe oril(inal. 
A. It is not advisable to use glass of a greatel' 

S·.,,_'" to The Monarch Mfl'!:. Co., 'Voterbury, Conn. FELIX DAUS DUPLICATOR CO., 5 Hanover St., New York 
thickness than will stand the strain of tbe 
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Carriage and Automobile 

LAMPS 
Made on the Bame Patented Lines and Scientific 

Principles &s tbe Famous 
20th CENTURY BICYCLE HEADLIGHTS 

Comparatively small in size, but gives 
a great broad light 

Either NiCKel, Gun Metal or Brass Finished 
See the New Gun-Metal Finish 

Prio.� 
$6.00 

OTHER STYLES 01 Lamps lor 
I 

"ND FOR 1902 CATHOGU>. 

BICYCLES, AUTOS., BOATS, HAND LANTERNS, &0. 20th CENTURY MFG. CO., 17 Warren St., N. Y. 

running. 3. Could you also tell me as to how 
I can obtain drawings or descri:;>tions of the 
arrangement of conductors or carriers for a 
two·plate Wimshurst·! A. A good design of 
a Wimshurst machine can be found in the 
Bottone's "Electrical Instrument Making," 
price 50 cents, by mail. 

(8540) J. F. MeG. asks: 1. What is 
the temperature of a 30·candle power incan· 
descent electric light? A. The temperature 
of incandescence is not directly connected 
with the candle power of a lamp. Ganot gives 
the temperature as 2,350 deg. Foster's 

Pocketbook gives it at about 2,500 deg. 2. 
What is rare earth and where can it be ob· 
tained? A. Certain minerals have been known 

(Oontinued on page 16Q) 
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among chemists as eal'thH. The rarer oncs are 

zirconia, giucinia, yttl'ia and thoria. They 

are oxides of clements of similar names. 3. 

What candle power would a 220-volt lamp 

give"! A_ It may be of any candle power, de-. 

pending upon the resistance of its filament. 

(8541) R. B. asks: 1. Will a watch 
become magnetized by a motor·? A. Yes; if 

thel'e is LUlIch external magnetism in the space 

arouud the motor. 2. How can you tell if it 

i::, '! A. By its it't'eg'ulal' motion, OL' failure to 

keep time as well as it has been doing, often 

even stopping eutirely. 3. How can it be de­

magnetized thoroughly ·! A. The quickest way 

is to take it to a jeweler, wbo is nowadays 

(Iuite accustomed to tbis disease of watches. 

We can send you two valuable articles on the 

su uject for 20 cents. 

(8542) D. S. asks: Will you please 
answer through the columns of yOUl' valuable 

paper, if a sInal I motoL' Ot' dynamo, say 1-16 

to lis horse power, CaD be designed the same 

as larger machine of 1 horse power or over, 

that is in regard to the magnetic flux in the 

different parts·) A. All dynamos al·e deSigned 

uy the same rules. 

(8543) F. M. C. asks: 1. In winding 
the primary and secondary coils for a medi­

cal battery (faradic current) shoulc1 bolh be 

wound right or left hand, looking fl·om the 

same end of the coil, or should one be wound 

right hand and the other left hand·) A. We 

do not see how it call make any difference in 

which direction the turns of a coil are wound. 

The electrical induction will find that out for 

itself. 2. In using a galvanic battery, for 

medkal purpose::;, of say ten <.:al'bon and ten 

zin<.: plates alTanged zinc to carbon through 

the entil·e numuer, is it absolutely necessary to 

ha ve ea<.:h eiclnen t, that is a carbon and zinc 

plate. in a separate cup or cell with the fluid, 

or will thc battery WOl·" as well, and the cur­

rent la�t as long, if one large cup is lIsed con­
taining all the elements and fluid ·? A. If all 

the plates al·e in one cell, you will havc one 

cell with the elcctromotive force of one cell, 

but with the amperes due to the large surface 

of your single plat.e. The same state of the 
cUl"rent results if you connect all the positive 

plates together, and all the negative plates to­

gether from a larger number of smaller sized 

cells. This is conncct'ing ,in multiplc. If, on 

the other hand, you join the zinc of one cell 

to the carbon of the next iu series, you will 

have an electromotive force equal to that of 

one cell multiplied by the whole number of 

cells, aud a less number of amperes because of 

the gl·eater resistance 01' the arrangement. 

This is a battery connected {OJ. intcns·itlJ. 

(8544) W. H. G. asks: 1. Please give 
acid used in pole indicator and gl"Ound detec­

tor and state what size and kind of wil·e is 

used. A. Make 9, solution of alcohol, 10 cu. 

em., phenolphthalein, 1 gramme. Add to this 

distilled water, 110 cu. cm. �Iake a second 

solution of sodium sulphate, 20 gmmmes, iu 

100 cu. cm. of water. Soak blotting paper in 

the first solution, and dmin off the superflu­

ous liquid. Then soak the paper in the sec­

ond solution and dry the paper. '1'0 test the 

pole::; of an open circuit, moisten a strip of the 

papel·, nll(l placc tbe ends of the wil·es about 

tWl l in("hes apart upon it. A red spot will ap­

Jll'tU' al'ound the end of the negative ,vireo 2. 

1:-; thel'e any way in whkh a bipohu' dynamo 

(a:l he made to give a steady current and not 

�!:l alll'I'Hating CllL'J'C!.lt'? I cannot run a 

Huillllkorff coil bcc.:ause of this, and would like 

to lUlOW if thcl'e is any iut;trumcnt or battery 

tllat I call connect in cireuit to stop this alter­
llUtiOll '! A. A dynamo gives a direet 01' con­

tiuuous current when its armature is provided 

with a rOllll11 II tutOi', r�rhe same machine gives 

Ull alterllating CUl'L'ellt wben its armature is 

titLeu with I'ings connected to the windings, 

]��ithel' form of dyuamo will work a Huhmkol'tI 

coil Ctlllally well. IC the altcmating cutTent 

is to he u:-5cd. screw down the break circuit so 

that it will not vibrate. 3. lJo 1 understand 

that in the system of wireless telegraphy ex­

plained in �C]I�!\'1'IFIC Al\lI�HICA:-f of January 4, 

l!JO�, there is no ltuhmkorff coil used in the 

trc.lll::.iluitting part, but just the uattel'ies con­
nected to the earth ·! A. "·e have no facts 

additional to those in the article referred 

to, 4. ,,'hat are indllct�nce coBs, and 

please gi ve . idea of how made '? ,,'hat is a 

.. hoke coil, and how made"! A. An inductance 

OL' t: chuking coil is a cuil to i't:duC'e the CUi'­

rent by its induction upon the cUL'rent as it 

passes through it. A second currenl is set up 

in the inductance coil, which flows in the op­

posite direction to the main curren! and thus 

chokes it off, so to speak. U. l'lease give 

uumber of SUPPLEMENT, if you have same, that 

has plans and working drawings fOl· construct­
ing small gasoline n10t01'. A. See SUPPL�­

�I ""'l'S Nos. 71 G and 71 G, for construction of 

goa:; engines, 23 figures, 10 cents by mail. Also 

:\. uuok on "Gas Engine Construction" by Pal'­

"ell and Weed, $2.()0 by mail. 

(8545) J. W. J. asks: What depth 
of water does it take to float tbe lal·gest ocean 

steamNs loaded, and also which are the tluee 

largest steamship companies·) A. 'rhe largest 

ocean steamel' is the ·'Oceanic." ]f she were 

loaded to her maximum capacity, she wonld 

draw 3G% feet of water. The Bambul·g­
Amel·ican. the Norlh' German Lloyd and the 

White Star are the largest steamship com­

panies. 
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Typewriter 

Mr. CHARLES s. OLEED-Lawy�ri·Writer, Speaker, Presi­
dent Daily Newspaper Company, ;Director various banks 
and many other corporations, inclu<,ling Atchison� Topeka 
& Santa Fe System. He was once stenographer and 
secretary to a railway official, 

The SIllith PreIllier Typewriter Co. Syra.cuse 
N.Y.,U.S.A. 

BICYCLE TIRE REPAIRING.-THE 
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pliers and pluggers, together Wit� rubber band plugging 
and the use of puncture banUs. 9 i1lustratil·"',os. Con­
tained in SUPPLEME:\'T 1 t U·..!. Price 10 cents. For 
sale y bM uon & Co. and all newsdealers. 
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RAZ02 
It Costs Nothing to Learn. 

Why haye the BOTHER all your life of taking 
your razor away to he honed and paying 35 cents 
or more [Ol"' dOlllg it when by following the in­
structions glven and ILLUSTRATED ill the 

Torrey Catalogue, 
Sent Free, 

you can quickly learn how to hone you r razor 
as well as anyone can do it-saving time, bother 
and nlolley? 

�hile yott're looking through the catalogue' 
notice the fatllous TORREY STROPS and see if 
you don't need one. They put an edge on yOUI"' 
razor thf't makes shaving a pleasure. 

Where dealers haven't 'f'orrey Strops Rnd 
H�nes, we sell direct, postpaid, at Catalogue 
pnces. 
SEND 4 CENTS FOR SAI\-[PLE OF TORREY STROP 

DRESSING, GOOD FOR ANY STROP. 

J. R. TORREY & CO., Box 22, Worcester, Mass. 

VIOLIN VALUE A Violin bought by our Original 
and unique piau hceollles simply 
an investment. It is always wortb 
exactly what you paid fur it. 1t 
will pay you to iuvl!litigatc. We 
carry tbc largest line of liuc and 
rare Violius in America. Good 
oues, $5 up. Ensy paymeuts, if 
desired. Large, handsomely ill ItS­

trated catalogt,e '·lIEE'onrCQuc.,t. 

Tho RUDOLPH WUHLITZER CO. 
255.;, i'ourth St., .:ill('innati. 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's Use.-The utilization of 110 volt electric circuits for small furnace work. By N. ).-(onroe 
Hopkins. 'Phis valuable article is accompanied by de­
tailen working drawings on a large scale, and the fur­
nace can be made by any amateur who is versed in the 
use of t.ools. 'I'his article is contained in SCJENTIFIC 

�g�Es�\�Ab� �r.:r�-;:�&����T�nr�rl���y, &���
e
Y��kc�i\.t�. 

or by any bookseller or newsdealer. . , 

Simpl¢, • Pow¢rfUI, - Tnvaluabl¢ 
MORRILL'S 

UNIVERSAL 

PUNCH 

ClIAS. MORRILL, 277 B'way, New yo,:k 

Patents, Trade Marks, 
COPYRIGHTS,. etc.,. 

Address MUNN lj CO., �f�C�!:�t8. 
Office of the SCH>NTI1'IC A"ERICAN 

UHl Bl'ondwuy, New York. 
limnch OfficI': .)25 J.I'" St., "ruf!!.hlng-ton, D C. 

HalH.l�book Seut Free Oil ApplkaLioll. 

F(lR AUTOMOBILE WORK 

UTICA STEAM ENGINE AND BOILER WORKS 
UTICA, N. Y. 

This is an up-to-date article, and every man who 

uses a razor should ha\'e one. It is a fact that stee1 
will put a finer edge on steel than anything knowll. 
Price, by mail, 53c. Satisfaction guaranteed. 

MANUFACTURED BY 

E. A. LONGDEN, Toledo, Ohio. 

ElECTRICITY B ooks and Novelties. How to 
!Storage Bnttf'ry. Boors

a
i1�:t�lt����ih ���k��t13;a�� 

lUgS. Price. 10e. each, ElectriC Bell Fitting and (jas-
kit����� e�c�
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l� ���L��H���S, 8:i.� Box 709, Lyn n, Mass. 

����� 
TYPE WHEELS. MODELS &.£XPERIMENTA.L WORK.SrAALLMACHINERT. 
NO'l'El.'TlES &t. (TC. NEW --:0 ,sTENCIL WORKS 100 N"SSAU S! N.Y. 

11IATCH FACTORY MACHINERY. W_ E. 
WILLIAMS, Mfr., 1001 Mon>ldnock Block, Chica�o, U. S. A. 

MODELS & EXPERIMENTAL WORK. Inventions deve luped. Special Machinery 
E. V. BAILLARD, Fox Bldg .. Franklin Square, lIIew York. 

CAS H 
For your Heal Estate. Send description 
and Jowest price. No humbug. Buyers 
wanted. C. J. CLAUSSEN, 

Clinton, Ia. 

ICE MACHINES, UorJjss Engines Bl'ewers' 
and Bottlel"g' l,l1acilille."y. 'THE VILrr

E
R MFG. CO .• 899 CllIlton Street, Milwaukee Wis. 

MODELSlCHICAGO MODEL WORKS 
17.9 E. MADISON 57 CHICAGO ILL E8TABLISHEOl867 WRITE FOR CATALOGUE OF" MOOEL SUPP'UES 

Experimental & Model Work 
Oir. & advice free. WID. <Tard " ill & Son ,45-51 Rose St"N. Y. 

NOVELTIES & PATENTED ARTICLES 
Manufactured by Contract. Punching Dies, Special Ma­
chInery. E. Konigslow & Bro .• 181 Seneca St. Cleveland,D. 

PATENTED ARTICLES 
AND NOVELTIES lUADE TO ORDER 

in quantities by co·ntract. 
Established 1875. OTTO KOIIIIGSLOW, Cleveland, Ohio. 

MOD EL M A K E R �.l���:���1���Yra������!fs
a
6 ��� 

machinery. M. SANG
E
R, 62 Cortlanot St., NJo:w YOlt". 

VOLNEY W. MASON & CO., 

Friction Pulleys, Clutches & Elevators 
PROVIDENCE, R. I. 

INVENTIONS PERFECTED. 
Accurate Model and Tool Work. Write for Circular. 

PARSELL & WEED, 129-131 West 31st St .• lIIew�York . 
, 

FREE 
OUR 1901-1902 CATA�OCUE 

a20i;OOOhS"OOKS 
Bent free to your address. Postage DC. All books carried 
in stock. One pr�ce to everybody, We save you money. 

THE BOOK SUPPI..Y COMPANY, 
266.268 Wabash Ave., .. .. .. _ Chlca8'o. 

Largest MaP Order Booksellers in the Wor�d. 

The namA" Lozier 
on an engine or launch 
is an absolute {fUaran­
tee of 

8Ul'EIUORITY. 
A large stock on hand 

for immediate delivery. 
The L07iPr Mofor Co. 

No. 26 "Tater 8t,reet, 
Plothburg-, N. Y. 
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Languages Taught by Mail 
with i,he aid of the rhollogl'JlI)h. Only successful method. Spedally written!. V. "". . 'J'exfbool.:s teach you to read nnd understand the language. 'fhe na-

til�� ���bl����a��d��d �\�g���l 
f:,rraph, teaches the exact pro­nunCIation. }"'rench, Spanish or Gemlan. Circular free. 

International Correspondenee 
ebools, Bo:r: 942, Seranton,Pa. 

ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 
.. CAN I BECOME AN ELEC­

TRICAL ENGINEER?" 
\Ve t .. arh Electrical Engineering, Electl'lc Lighting-, 

ElEctric RIl.1iways, Mecbanical EngineerlDg, Steam Eng-i­llm:riug', Mechanical Drawing, at your home by InalL Ilistitute indorsed by Thos. A. Edison and others. 
ELECTRICAl. ENGINEEU INSTITUTE, Dept. A, 240.242 \V. :.!8d St. N cw York. 

A CHANCE 
t(l take a better position 
wlll co�e to you some 
time. We can teach you 
by mail in roul' spare 

time what yon will need to know to fill it, give you the 
best books free and help you to 
EARN MORE WHILE LEARNING 
Oourses in Electrical, 11lechanical, StealD and 
Civil Engiucel'ing, Dl.'aftiu_g, AI't, AI'cbitec­
un'c, 1llinillg� lUetalhn' g y, Business. Stenog­
l.'lll)lty, JOll1.'llalislll, Bookkeeping , etc. 

\<Vrite for free catalo�ue 6, with fujI particulars. 
THE CONSOLIDATED SCHOOLS, 156 Filth Ave., N. Y. 

The No.4 
YOST 

WRITING 
MACHINE 

Yost Writing Machine Co. 
NEW YORK CITY. LONDON, ENG. 

STAYLIT AUTOMOBILE LAMP 

Best Oil Lamp in the World. Gives a big light. wind­
p-roof, cannot be jolted ou�. A. ligbt that never fails. 
Fully guaranteed. DescriptIOn and price on application, 
ATWOOD MANUFACTURING COiUPANY, 

Amesbul'Y, lllass., U. 8. A. 

WE L L 
DRIL�ING 
Machmes 

Over 70 sizes and styles, for drilllng either deep or 
shallow wells in any kina of soil or rock. Mounted 
on wbeels or on sills. With engines or norse powE'rs, 
Strong, simple and durable. Any mechanic can 
operate tbem easily. Send for catalog. 

WILLIAJl18 BROS., Ithaca, N. Y. 

THE ORIGINAL AND GENUINE . 
: . : 

Rubber Goods. Perfectly imi­
tate line". Are durable and 
keep white. rl�bey go to all 
parts of tbe Globe. Write for 
Cat.alog. We w a n t  Agents 
everywhere. M'f'd only by 

Windsor Coilar & 'Cuff Co., 
Windsor, Conn. 

50 YEARS' 
EX:PERIENCE 

PATENTS 
TRADE MARKS 

. _ DESIGNS 
COPYRIGHTS clc. 

.Anyone sending a sketch and descriotion may 
Quickly ascertain our opiDion free wbetber an 
invention is'probably patentable. Communica­
tions strictlycontldeutia1. Handbook on Patents 
Rent free; Oldest aaency for securing patents. 

Patents taken through Munn & Co. receive 
apecial notice. without charge. in the 

Sti¢ntifit Jlm¢rltan. 
A llandsomely illustrated weekly. Largest cir. 
culation: Of any scientific journal. Terms, $3 a 
year; four month., $1. Sold by all newsdealers. 

MUNN·& CO.361 BrOadWay, New York 
Brancb omce. 620 F st. Wasbington, D. C. 

Scientific Atnerican. 

Are peculiar to this Lathe. You shall seek them in vain in 
other makes and designs. They are the " Star's" Own. 

" Slar" Lathes are heavy, rigid, and above all else, accur. 
ate. Can furnish with Draw·ln Chuck, Gear·Cutting, Milling 
and Taper Attachments. 

9 AND 11-INCH FOOT LATHES. 
9,11 AND 13-INCH POWER LATHES. 

Sent on Trial. Send for Catalog "B". 

. ;' 

SOL AR 
LAMPS 

.... FO� .. 

Automobiles, Cycles 
and Launches 

BURN ACETYLENE GAS 
SUCCESSFULLY 

Because of our patented 
system of gas generation. 
Projects an intense white 
light 1000 feet ahead of 
vehicles. Are made in a 
variety of styles a n d  
finishes) ranging in price 
from $3.50 to $50.00 each. 

�.:..... � -", . ./ "THEY ALWAYS SATISFY" 
FRENCH TYPE .A.UTO HEADLIGHT. 

2 Sizes Listing at $35.0J and $50.00 each. Ask for catalogue. 

BADGER BRASS MAI'lUFACTURII'lG CO., I{ENOSHA, WIS. 
TO ALL W)[O Sl:l>'}'ER FROi\1 

Spinal Deformities 
s.� per cent, cheaper than the old 
metbods. 100 per cent. better. 
�e��1.
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and Children j none t.oo young. 
none too old to he cured. 

VI'e offer the only Scientific Appli::mce ever im·ented for the relief and cure of this \1I1sightl,v condition: cured l\'Ir. 1). B. Sheldon, the iu\'enIOr, of cun·at.ul'e of the Sl)ille of 30 years' standing. 
Throw away the cumbersome 

and expensive plaster of paris 
and sole leather jackets. 

Our Appliance is light in weight, dur­
.able, and:;o conforms to the body as 1I0t to 
:�:�����Ie ���:lts�\.��:r�.)o::ii:Il��fi�I ' [1I:1�t��I�i�::i 

principles, !l.nd Is tntlyagodsend to :tIl sllfr�rers frMll spin:t1 troubles, male 
��e;'knb��k, ����1�0 '�l��� I;�c::,n I i��·1l3I?o�i.";��!S I���J;��I �t���lilll�t::�;�of;���: PhYHicians, Physicnf Instruct.ors and tho� who know 1'1'0111 experience of nul' 
wonderful Appliances. Satisfaction g'n:tr:lI1teed, Prh,c", *4 to 1i'2». 

. STEA:-'IBUHG, N, Y., Fellru:n), uth, 1901. Afler having worn the plaster oE parii'! jackets, I l'!111 truthfully sav .,·our appli!tllce is far more c·omforb.hle to wear. II, {'orre<:ls (�uf\·lIt.llr·e quite :IS w.·11 :tml fit.s the body so perfectly that 110 one woul.1 suspe{'t 1 was weal'ing one, You 11:1\·1' my lifelong g-ratitude and well wishes. IDA Br.oOD. 
T/��/jrtoe k���:t8AP�li�:��B l��k�� ��QV:t8 ����ecn:I��9hee;g}�d���eJ�� 
iliffuf.,lIc� of 115 OUllce!, 

TIm l>llILO BURT M'F'G CO., 
fi9 Thlr(l Strcet, a _ _ _  a a _ a .'umCl!ltown, N. Y. 

ELECTRIC AUTOMOBILE. - DIREC­
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No, 119:). 'rbe mOtor ang battery are a.bo treated of 
in detail. Price 10 cents. E'or sale by Munn & (jo. and 
all newsdealers. 

" WOLVERINE" Gas and Gasoline Engines 
STATIONARY and MARINE. 

The "'Vo]verine" is the only reversible 
MarineGas Engine on the market. 
[t is tbe lightest engine for its 
power. Requires no licensed en· 
gineer. Absolule!lIsaje. Mfd. by 
WOLVERINE MOTOR WORKS, 

ments in X rays and 
other electrical work. I!lr Oataloo"e Free. 

12 ]Juron Strect, 
G"and Ral.ids, 

E. S. RITCHIE & SONS, 

ELECTRIC LAUNCH MOTOR. - THE 
design in this paper is for a motor of unusual l'Iimplicity 
of construction, which can easily. be bullt by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and 4 feet (j inches beam, drawmg 18 incbes. and 
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a SS:eed�gtl;�ri���� 
AMEltlCAN SUPPLEMENT. No. 1202. Price 10 <:ents by 
mail, from tbis office. and f1'0m Hn 11ewsdealers 

PERFECT· PUMp · POWER. 
is attained only in the 
TABER ROTARY PUMPS 

Tbey are mechanical, 
simple and dllrable. Will 
pump bot or cold Ou\d, 
thin or thick. Requires 

no skilled mecbanic. Most 
power at 1east cost. An parts 
interchangeable . . . Made of 
iron, steel or bronze. Can be 

� driv�n by belt, motor or en-
fABE
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• RE�L ESTATE TRUST BlDG PIHLA, PA 

RSEC'EALEO' ICE MACHINES 
S[[ nRsT PA�E 5�,f-NTjrIL AMt.R �A:\ Sf-PT � 1/)-:'7 

Blindne$s 
N.�.n'ed and Cured 

By· the Great •• Actina," all 

Electrical Pocket Battery which 
removes Cataracts, Pterygiums, 

etc. Cures Lids. Restores Vision. Positive 
proof of cures given. No Cutting or Drugu:ing, Eight­
een years' success. Write for our S(}-page Dictionary of 
Diseases, Free. Address. 

NEW YORK & LONDON ELECTRIC ASS'N 
Dcpt.19. Arlington Building, Kansas City, Mo, 

ARE YOU GOING TO BUILD? 
If so, you want the llest and most 
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in zero weather to summer tempera· t.ure with only % of the amount of 
coal re9,uired by OLher sYBtelll�. We 
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giving full pariicu1ars with patrons; 
).lrinted testimnuials, sent free. 

VANCE nOll.EH wun..: .. , 
18 l'flY Street, GenCl'lt. N. Y. 

MULLINS' SHEET METAL BOATS 

� � GET T MER E • ·DUC�i':,tit
fioat. 

The GREAT FAVORITE with SPORTSMEN. 
Send for Catalogue. 

W. H. MULLINS, 384 Depot Street, SALEM, OHIO. 

ROOF YOUR OWN BUILDINGS 
at Slight expense of time. labor or money with 

Warren's Natural Asphalt Stone Surface Ready Roofi ng. 
completed at 

to 
Warren Chemical & Mfg. Co., 85 Fulton St., New York; 

Gas h n!Om�tte�!!�1t �.SI!Td� 
scription and cash price and get my 

wonderfully .nccessful plan. W. M. OSTRAN­
DER, North american Bldg .• Philadelphia, Po.. 

USE GRINDSTONES P 
[f so we cun SUPPlY you. All SI7.e8 
Inounred and UllmOllllleci. alway� 
kept in stOCk. R9member, we make a 
�f:.
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The CLEVELAND STONE CO. 
2d Floor. Wilshire. Cleveland. O. 

Queen Transits and Levels 
High Grade Instruments with the Latest Improvements. 
160 page fl]u- 240 page Math­
gin e e r i n g I THE QUEEN I ematicaJ<iutaw 
Catalogue on l o g  u e on ap-
application. pJicatiou. 
ENGINEERS' AND DRAFTSMEN'S SUPPLIES . 

QUEEN & CO OPtical and Scientific . , Iustl'Ulnent WOl'ks, 59 Filth Ave ., New York. 1010 Chestnut St., Phila. 

Now is the time ·to subscribe to the 

SClfNTlflC AMfRICAN 
for the year 1902 

Subscription Price, $3 a·Year 
3 Months Trial, 50 cents 
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RECENTLY PATENTED INVENTIONS. 

Macblne '.I'ools. 

TIRE·SJ1JTTING MACHINE.-JOHN M.DECK­
ER, Kingston, Ohio. The invention l'elates to 
improvements in machines for setting rubber 
tires on wheels, which are held by a metal 

band extended through the tire. The machine 
which Mr. Decker has provided for this pur· 
pose is of such construction that the tire can 
be quickly set or applied without removing t.he 
wheels from the machine. The tire can be 

made even and smooth at aU parts of the 
wheel. 

SHARPENING-MACHINE FOR DRILL-

BITS.-TIIEODORE H. PROSKE, Victor, Col. The 

object of the invention is to provide a new and 
improved sharpening·machine for quickly and 
accurately fashioning and sharpening the bits 
of machine-drills. The sharpening-machine con· 
sists of a die toward and from which a dolly 

reciprocates. 'rhe die and the dolly have regis· 
tering bevels to serve as a protection to the 

shaping part of the dolly and as a guide and 
bnmper. 

Tools. 

WATCHMAKERS' TOOL. - SAMUEl. W. 

CHRISTINE, Washington, N. J. The tool is es· 
pecially adapted for use in setting roller·jewels 

in a watch-balance. The tool is so designed 
that the jewel can be held in posi tion for set· 
ting and the balance held through the medium 
of its staff on the tool adjacent to the jewel. 
The tool is J)l'ovided with a locking device for 

the balance, having a member prepared to 
punch out old jewels. 

DENTAL INSTRUMJ1JNT. - NEWTON T. 
YAGER, Louisville, Ky. The tool is especially de· 

signed to enable a dentist to force bands, caps, 
or crOWllS conveniently, securely, and rapidly in 
position on the teeth of -,he upper and lower 
jaws at either side. No injury is sustained by 
the band, cap, or crown during the applira· 

tion . 
PRUNER.-JOITN P. M. JOSEPH, Manhattan, 

New York city. By means of this pruner a 
gardener may stand on the ground and con­

venie,ltIy 'each the branches of fairly tall 

trees. TIl,', invention comprises parts forming 
pruning shears or iJlades. These parts are 
mounted on a pole, which may be of any length 
desired; and they are operated by a hand-lever 

al"l"anged at the lower part of the pole in such 
a manner that the operation can he brought 
abont by movement of the operator's hands in 
much the same way as a pair of shears are 

worked. 
WRENCH.-PATRICK W. WALSH, Butte, 

Mont. The improved wrench is intended to he 
used upon pipes or the bodies of bol ts. To this 
end the gripping slll"faces of its jaws are ·sper· 
ially fashioned. By reason of this peculiar con­
struction Dnd by I'eason of the eflicient opera­
tive mechanism provided to adjust the move· 
able jaw, an implement is produced which is 
extremely eflicien t and yet cheap. 

SE\\T·,(;·MA('IIIl'\F; II RMMER.-ALm�ll'r II. 
DEVOE, Chicago. TIl. All the parts of the Item· 
mel' are integral. 'I'he implement yields eqnall.V 
well in any direction in \vhicb the pressllre is 
brought without eOl'l'espondingly binding npon 
other parts of the material passing through it. 

The novel features are to be found in a presser· 
foot having a spring folding-plate projerting 
fOl'\vul'Clly! b\'unching at each side, and bowed 
downwal'dly and inwal'dly. One of the bl'anche� 

is provided with a rcal"lval"(lly·projecting tum­
ing scrOll-plate and a rearwardly-projecting 
tongue located in the axis of the scroll. Both 
of these members are helcl at their forward 

ends only and are free to spreacl in any ,lirec· 
tion to permit the passage of heavy seams or 
welts, while the hem is tnmed in a perfect 
manner without stretching the hemmed edge 
or retarding the passage of the goods. 

Vcl'ldes aud 'I'bclr Acccssorlcs. 

VElTfCf,E-SI'RING.-?;ACHARIAH T. 11 WHr , 
Grandledge, Mich. 'rhe inventor has devised a 
simple constl'uction by which to seCllt'f' a {'on­
sidel'able length of spring within a givpn :-;pn('{' 
by forming scrolls a t the ends n.nd by IPH ving 

the cente,' of the sp"ings free. A novel ,·Oll­

struction of spring-har supporter at the renter 

of the spring is provided. 

Mec),auical Device". 

RJ1JEL FOR TAPE-MEASURES.-VICTOR G. 
HILLS and .lOHN E. CHArl';QN, Cripple (',·rek, 

Col. 'L'he reel permits the use or a long. na 1'­

row piece of steel tape, band, or wirc. and is 

arranged to permit a ready winding Ol" nn· 

winding of the tape, band or wire without dan· 

ger of the wound·up portion's uncoiling arri· 

dentally from the reel-a tendency which it 

has from its own elasticity when tension is reo 

laxed. 

CRANE.-SE'l'H L. BATZEr., Reading, I'a. Tho 
crane is intended to lift and handle cl'lwiulps. 
By its means. the crucihle can be e Il'ed 1\'(' Iy 

and readily handled without the necessity of 
the workman's going close to the fUl'llace. The 

worl,man ran stand at a safe distance and 

manipulate a crucible of far greater size than 

is possible with the methods at present fol­

lowed. 
DEVICE FOR TRANSFERRING CHECKS, 

·TICKE'rS, ETC.-JACOB C. WOLFE, Manhattan, 
New York city. The device is to be used in con· 
necti"r wIth a typewriting machine nnd is so 

cor . . ;tructed that checl{s, tickets, or otller mat-
(Continuea on p�� l62) 



tel' to be tabulatcd tan be quickly taken up in 
a 111(;\::;:-:; and delivered singly to a table in front 
or the operator. From tllis table or support 
the documcut delivered can be reaQily dis­
charged to make room for a following paper 
from which a record is to be made. Tile check 
or ticket is picked up by foot operative meaus. 

VIBRA'L'lNG S lGN.-ERNES'l· B. LYDICK, 
Pittsburg, Pa. This advertising sign is to be 
displayed in the cars of cities. The object is to 
provide a sign that has portions arran.:ed to 
move in such a manner as to attract attention. 
The working parts of the sign simulate the 
waves of watet·_ 

CAPPING OR DECAPPING MACHINE IWR 
CARTRIDGE SHI<;LLS.-JAMES E. STOCKDALE, 

Sheldon, Mo. The machine comprises a primer­
removing device and a primer-replacing de­
vice. These devices comprise a lever having a 
punch and a pressel'. A removable die receives 
and holds the shell. In the die is an ejector. A 

support for the die moves with the level'. 

AUU'!'OMATIC "·EIGTJING-MACHINE. -

WILLIA'[ BROUGH. 412 \"est �8th Street, Balti­
more, i\1d. �'his invention is an improvement 
upon a similar machine patented by Mr. Brough 
in April, 1901. The preseut apparatus is par­
ticuiarly adapted for measuriug liquids, but can 
also be used for granular substances with some 
slight modification. 

ARTIFICIAL FUEL COMPRESSOR.-MAR­
cus L. BRATTON, Luray, Kans. In the West, 
where wood is scarce and coai expensive, there 
is a demand for a cheap fuel. Tile wheat fields 
supply an abundance of straw, much of which 
is allowed to go to waste. In recent years pe­
t!'Oleum suitable for fuel has been found in 
large quantities. Straw when compressed does 
"ot bul'l1 well, but has a tendency to smother; 
while petroleum requires a special form of 
stove. Mr. Bratton's inveution contemplates 
the combining of straw and crude petroleum to 
forlD an al·tificial fuel that can be formed in 
sma II bales of six to eight inches square, and 
tha t can be Inll'ned in any kind of a stove. 

Rathvay AppUa.nces. 
CAR-FENDER.-CLIFTON 111. MOORE, 1I10n­

roe, Me. The fender consists essentially of two 
shafts geared together to rock in opposite direc­
tions, one of the shafts carrying short teeth and 
the other long curved teeth. The obstacle on 
the road, as it strikes the teeth of the first­
named shaft, causes the shaft to rock, so that 
the teeth of the second-named shaft are thrown 
down to receive the obstacle. Devices are also 
provided whereby the teeth of the first-named 
shaft can be adjusted to conform with the 
varying load on tbe cal' and

, 
the inequalities 

of the road. 

Miscellaneous Inventlon8. 
SnSPENDER ATTAC[-IMENT.-PHILIP H. 

BLOOM .. Tidioute, Pa. 'l'he invention relates to 
improvements for attachments for tronsers 
slIspendel's when WOl'll beneath a shirtwaist. 
The suspender attachment comprises a strip. of 
metal bent to form a button-engaging lower 
portion, and having its npper-end members 
tlll'lled inwal'd and then outward, the npper 
membel's being spaced apart. 

FLOAT- STRINGER. - WILLIAM T. JONES, 

l\'ew \\-estminster, Canada. 'l'he invention re­
lates to a device for string-net tloats; and it 
comprises a standard forming a sort of needle, 
a t the upper end of which is an eye to receive 
II'c end of a co I'd, so that the tloats can be 
pla('ed one above the other over the needle and 
('t)I'd and then I'emoved with the cOl'd. Thus 
the floats are all beld togetber on the cord. 

BAR-FIXTURE.-WILLIAM E. POA'l'E, Neills­
ville, Wis. The invention is the combination 
of a tray having a slopiug bottom, supporting 
bal's fixed above the bottom of tbe tray, and 
rinsing bowls and an icebox or bottle I'ack 
suspended by the bars within the tray. Each 
receptacle drains into the tray so that all parts 
are kept comparatively free from water. 

WINDOW-SCREEN ATTACH MENT.-FRAN­
CIS C. WUtGHT, Cave Spring, Ga. The attach­
ment is so constructed and al'ranged that an 
opening is formed near the top of the sash, 
which opening allows a passage for tlies and 
other insects, the width of such opening being 
adjustable. Flies and various other small in­
sects have the instinct to pass up into the open­
ing; but none will enter through it. 

SOD 1 U M SULFOG UAI ACOLATE AND 

PROCESS OF MAKING '1'1-11'] SA;\IE.-WILL­

IA)[ C. ALPlms, Bayonne, ". J. The invention 
provides new impl'ovements in the manufacture 
of guaiacol del'ivatives, whereby sodium sulfo­
guaiacolate 01' sodium ol'tho-guaiacol sulfonate 
is pl'oduced. The process consists in treating 
guaiacol with sulphuric acid to fOl'm a thick, 
red mass, which is subjected to the action of 
calciuni carbonate to form calcium sulfoguaia­
colate. Tbe calcinm sulfate is precipitated; 
and the solution is then treated with sodium 
cal'bonate to precipitate calcium carbonate and 
to produce sodium sulfoguaiacolate in solntion 
containing two different guaiacol salts. These 
two salts are separated to pl'oduce sodium sul­
foguaiacolate in crystalline form. 

Designs. 
SHOE-BLANK.-JoHN S. BUSKY, Brooklyn, 

New YOl'k city. The principal feature of this 
design consists in providing a shoe-blank with 
transversely disposed ribs or corrngations. 

NOTE.-Copies of any of tbese patents wi!! by 
furnished by Munn & Co. for ten cents each. 
Please state the name of the paten··n". title of 
the invention, and date of this paper. 
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BEVEL GEARS (No Chain) TOO L S 
Enclosed Mechanism 

Superior Workmanship 

A Card Gets a Catalog 

Century 
Vehicle 

Motor 
Co. 

Syracnse, N. Y. 

friedman AutomobUe: 
HYDRO CARBON 

r PRICE 
$750.00 

(f.o. b. £:tctory) 

Write for 
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Agents 
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No. 3 Van Buren Street. CH:!CAGO. ILL. 

FOR MECHANICS. 
r$r Send for Free Catalogue No. t 6 B. � 
Tile L. S. Starrett Co., Athol, Mass., U. S. A. 

Patents, Trade Marks, 
COPYRIGMTS� etc., 
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ELEVATING - CONVEYING c:5� t:'" �<>�� '" 
POWER TRANSMISSION MACH'Y • � '\, ��i",,:� 01> 

Coal Mining Machines 
ELECTRIC MINE LOCOMOTIVES 

POWER COAL DRILLS 
COAL HANDLING MACHINERY COAL WASHING MACHINERY � � oc>� � �"'ol' 

29 YEARS SELLING DIREOT. 
i\JI;tl""-:--:ffiffi'tr ��i�i:s t;!':d

l������ rr:���;���r:e?t! iDg to consumers, and we bave been do­
ing bnsinessin this way for 29 years. WE HAVE NO AGENTS 

but ship anywhere for examination 

��:������nfi ��\e
s������1. -Je0::� 

195 :styles of vehicles and 65 styles of 
harnees. Our prices represent the 
cost of material and making, plus As good as sells for $50.00 more. 
one profit. Our large tree catalog shows complete line. 

2 BATTERY CALL TELEPHONES for $5,50 
Guaranteed good for 600 feet metallic circuit. 

2 GENERATOR CALL TELEPHONES for $S.IiO 
Good for 3 miles single tron wire. batteries included. 

Sent C. O. D. if $1.00 is sent with order for express charges. 
Telephones guaranteed satisfactory or money refunded. FARR & FARR, 119 W. Jackson 
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It is known as tbe Metal Workers' 
Protractor Patter�l, and it is pat­
ented in the U. f>., Canada. Eng­
land. France. and the German 
patent is applied for. It consilits 
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serted througb one end to one 
corner, so that the blade can be 
moved over the plate to any re­
Quired angle. li'or fUrther infor­
matIOu address 

J. M . McFARLAND, 713 N. Grand Ave .• Los Angeles. Cal. 
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Packings 
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C. W. I'RAINER MfG. GO., (Est. 1874), 88 Pearl St .. BostoD, U. S. A 

There is Risk of Personal 
Injury in Working 
Around Machinery 
Nearly every perflon sooner or 

later meets with an accident. In­
juries usually mean loss of income 
�rt10���e�sixfte��� ��rEf:��:Ddd 
machinery. 

An Accident Policy 
in tbe Travelers (the largest and 
stroll./Zest Accident lnsurance 
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If death ensues a stated sum is 
paid. Nearly $26,000,000 have been 
g�M!��

t
5� tg��ll!a�i�'� fo�l\iI 

juries or death. 
A Life Policy 

in the Travelers provides safe in­
surance at a lower premium than 
mutuul companies and at a gua·r­
anteed net cost. In mutuaJ com· 
panles the net cost is usually 
greater than expected, because 
actual div1dends never equal esti· 
mated dividends and the net cost 
is never known beforehand. 

Let"" send jjO'U some ·jnteresti1l(} tit­
erat1.tlre demonst'ratinq the supp,rior 
advantages oj the TraveZ,rs PoliCies. 
Branch office" ;,n nearlv every city 

The Travelers 
Insurance Company 

Hartford. Conn. 
(Founded 1865) 

The most marvelous metal polish 
in the world. 

Contains n� Actdfl. or anything injur­
ious to tbe Metal or Hands. 

Produces a wonderful brilliant lustre 
�tck�)a:�1d �?lPM

e�i8��n. Zinc, Silver, 
A few rubs and the article is band­

somely burnisbed. 
Will not soil the hands or leave depo­

sits in corners 01' surface of the metal. 
Will restore burnt or rusty l'iickel on 

Stoves to its original lustre. 
Put up in cans at prices as follows: � Pint, 25c. 1 Pint. 10c. 1 Gallon. $1.25. 
If YOUT dealer dl)es not keep it write 

direct tg, D�D.:b-!�n':'St. CC�;icallo. 

GAS ENGINE DETAIL:::i.-A VALUA-
ble and fully illustrated article on this subject Is con­
tained in SUPPLEl\JBNT No. 1292. Pl'icelOcents. For .8al� by Munn & Co. and all newsdealers. 
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t Gift. 

what we consider our 
ability to make such a 

machine as the 

Prairie State 
Incubator. 

The people who bave used 
it think tbe same. The U S. Department of 
Agriculture thinks the same. The Judges at 342 
shows have thought the same. Everybody thinks 
so. Our new catalogue N 0.11.2. with fifty tinted 
plates. four original paintings and 700 half tone 
illustrations, sent absolutely free. Write before 
they are all gone. 

Prairie State Incb. Co •• Homer City. Pa. 
in tht World. 

CYPHERS INCUBATOR, 
World's Standard Hatcher. 

Used on 26 Gov. Experiment Stations 
In U. S., Canada, Australia. and New 
Zealand; also by America's leading 
poultrymen and thousand! of oiliers. 
Gold medal and highest award at 
Pan-American, Oct. 1901. III-page 
Circular free. Complete catalogue, 
180 pages, 8xll in., mailed for 1� tiknesrest offioefor book No. 1M 

CYPHERS INCUBATOR COMPANY, 
8abio, N. Y., Chicago, 01., Boaton, BAlI., lie .. York, N. 'Ie 

SET EGGS ��t
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andado, and they are making money. Gnaranteea 
for 10 yelU"S and hatch every hatchable egg. Any-
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Send for our big free calalogue. giving hund>eda of 
ociual photographs of pouIlry yarda, 010. Ad� n_ 011100. 
SareUatdllacubatorCo., Cia), Ceatcr, Ncb., orColumbal,o. 

MARCil t,tg02. 

It is a new preparation, far 
superior to soaps or alkaline 

products, and wilJ not hurt the 
most delicate skilL It is a per. 

fect antiseptic, is delicately perfumed 
and is absolutely harmless. 

Engineers, a�d all those engaged in the mechan. ical arttl, stenographers, etc., have found in 
Stalnoff a very welcome friend. 

Sold by all stationers, druggists and other dealers 
at 25c. a stick. A sample, enou�h to Jast for several 
weeks, will be sent postpaid for 10c .• OT, in return 
for the ('ard or address of a retail dealer who is 
not handling 8talnoif, together with 15c. a full. 
sizE'd stick will be sent you. 

Stalnoif will keep the hands soft, clean and white I 
and a 25c. stick will outlast 50c. worth � I 
of soap or other preparation. 

TUE D M. STEWARD MFO. CO., . �"E 
SOLE :MA�'1JFACTURERS. �"-107 Chamber. St., New York City. 

Fftetory ChattanoOla, Tenn. . " 

Devantry 
Pneumatic 

Oil Can. 
One Quart. 

Air Forces Oil. 
Great Convenience and 

Time Saver. 
Made of Polished Brass 

PRICE, $6.00, Sent 

Prepaid. 

FRANK F. WESTON, 
83 Chambers St., 

NEW YORK. 

Crestmobile 
PRICE $550 

Simple and ComjOl-table. 

CRES'l' l\U'G. CO. 
Cambridge, 1\1ass. 

t 20 Broadway, New York. 

Please send me information regarding 
an Endowment for $ . ............. ""if issued 
to a man, ........... sears of age. 

Name •••••••• _._._ •••••••••••••••••••• � 
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lNATION.ORDER AT THIS OFFER IS wlTII 
DRAWN GIVESIZI!.WANTED ANDDIAI'IETEROf RI" 
WE PAY EXPRESS ON CASH OROERSONLV, �• CA'AUIO SItn'FRlI. CHICAGO.lJJ,. � COR.RANDDlPH -.:,,;;;;T �j)F"THAVE. 

Mention SCIENTIFTC AMERICAN. 

MADE $105 THE FIRST MONTH 
writes FRED. BLODGETT, of N. Y. J. L. 
BARRIOK, of La., writes: "Am making $3.00 to 1;8.00 ever. day I work." MRS. L. 
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Scientific Amertcan 

Gas Engin 
IGNITER 
�����\e

t �l�ln':r��k Lg�i!n::�!i: 
Latest and most im proved mode). 

Q:ir Send jor Oilr·cula·r. 
Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, O. 

The MEDART 
SYSTEM 

of supplyiu/! Boal Hllildill� 1\1:1-
terial:-: enauills lmyOIlt' ordinarily 
bauch' with tools, to uuilt! !J01IL .. 
of the hig-hest, ch:lracter lIt one h:tlf 
f�!.bo��u�\\�\�;;:'s l�Yi�'g 1����11}� 
:md Row Boats. 

FRED MEDART, 3546 DeKa�bn<St'::mS:'Y��:i:·MO. 

Upfignt DIills 
Complete line, ranging 
from our New Friction 
Disk Drill for light worl< 
to 42ainch Back G� are(', 
Self Feed Drill • • • . 

•• 
SEND FOR CATALOGUE 

AND PRICES 

• •  

W. F. & JOHN BARNES CO. 
I�stablisbed 1872. 

1999 Ruby SU-eet, 
UOOKFOR .. , ILI_. 

American Yachi 
AND 

Moior Compa.ny 
PU1LJlEI{S 

FROM A 

Tho H. & 8. Alnminiun Disc. 
R po11�t ����w:� ����e�a1VKe� 

placed on Diaphra/<m of Grapho- 0 W phone R�producert it doubles Baal 
volume and liquefies tone, mak. doing likewise. So can yon. 

$5.00 to $10.00 dai). mnde \lla­
ting jewelry. tableware, bICY­
cles. metal goods with gold. sil. 
ver, nickel, etc. Enormous de. 

�,�it�:-o':e� �::.h you FREE. 
The "Best" Light 
�: E�r;�b��s��e�a���t.p��t�sl���th����; 

Ing it clear, loud and brillIant. 
Price, with CompositionplYint, 750. TO 
With genwlme Sapphire point. $1.00 A 

G. GRA. Y &; co., Plating Works, A lliami Bldg., Cincinnati,o. its own gas. Brighter than electricity or acetylene. and cheaper than kerosene. No 
Dirt. No Grea8e. No Odor. Over 100 styles. 
Lighted instantly with a. match. Every 
lamp warranted. Agents Wanted Everywhere • . 

If you will send your Re�To­
ducer we wilJ carefuny ad �Bt 
one 01 our measured Frencb Is,. 
pbral'lD Glasses for fifty cents 
additional. 

Sent, postpaid. on receipt of pMce. Mon­
ey reJwnaea ;"f not satis!actO'l'l/. Yachl. THE "BEST" LIGHT CO, 

We also manufacture all styes Talk­
ng Machines, HurDs and Cabinets. 8 7 E. fith Street, CANTON. 0Il10. 
Hawthorne & Sheble Mfg. Co., Inc. 

Al6scher & Oxford 8ts., 
Pblludelohla. 

CORK WALLS AND FLOORS 
���ell

r�ti�g��s ���i���i3::s ��':c��ril�f�i tiie&l�fu�rb�g: 
ty, artistic beauty and economy. 

NONPAREIL CORK 
is water· proof, sound-proof aDd 
�:��o�rggl�i �l���I������l�:l��· 
tary lind is exceJ]ent for deco­
raU ve ceiling'S and walls and 
for the floors of bouses, cburches, schools, etc., and 
tbe aecks (>f yachts. etc. 
THE NONPAREIL CORK M'F'G CO., Bridgeport, Conn. 

Cherokee and DeKalb Streets, 

ST. LOUIS, MO. 
THE B. F. BARNES 

WATER EMERY 
TOOL GRINDER. 

is the best on tbe waTkeL- bar 
none. No pump to cut out. no 

!O
e��t:�'e���:e3utit ��°alf�l��� 

'roo! Grinder slJoulfl be, fLnd the 
price is ri,;rht. Details on reque�t 

B. F. BARNES COMPANY. Rockford. III. 

naval and . . military 
DEV�LbPEMdH 

• , . OF ",(HE . 
·US;NAVY· :�IN�,t:. T.H� �P�NISH WAR. 

«nittd Statts Powtr of tbt 

Description of every Battleship, CrUiser, Gunboat 
and Torpedo Boat in the United States Navy 

up to Spanish War, 1898. 

Special Navy Supplement. 

THE outbreak of the War with Spain found the people of the 
United States without any clear knowledge of the naval and 
military armaments upon Which we had to rely for success 

on sea and land. The SCIENTIFIC AMERICAN undertook to gat,her 
tcgether in a Rpecial Supplement, complete information on the 
subject; to illustrate the ships, their armor and gUDS, and so 
describe it that every layman might have an intelligent knowlEdge 
of the character and standing of our Navy and the special duties 
assigned to each part thereof. The popularity of this journal WIIB 
so great that it attained a circulation of 200,000. 
eelered Cover, Colored Map of Cuba. and the West Indies. 

:iO Paces. 90 Illustrations. 

Prlco. • • e 35 CcDta. 

Developtnent of the 
States Navy since 

Spanish War. 
1898.1901. 

United 
the 

A
LTHOUGH but three ye8,f8 have passed Since the war, we 

have made much enormous strid·s in the development of 
our Navy that the flcet of ships built, building, or author­

ized since 1898 is far larger in size and ef5.ciency than those presen � 
at Manila Bay and Santiago. The new SCIENTIFIC AMERICAN 
SPECIAL, which treats of the Development of the United States 
Navy since the Spanish War, was issued in response to many urgent 
requests that we would bring the information contained in the 
War, Army and Navy Special up to date. 

Colored Cover. Supplement showing Groups of 84 Vessels 

built and building since the Spanish War. 30 Pall'es. 

Price, 10 Cents. 

Address 

MUNN &, CO., Publishers 

of the SCIENTIFIC AnER.ICAN. 

361 Broadway, New York. 

Description of every Gun, Gunmount, R.ange Finder, 
Dynamite, Qun rIortar, etc., in the 

United States Army, 1898. 

Artny and Coast Defence 
Supplement. 

E
XTRAORDINARY popularity of the Navy Supplement, the 

demand for which was instant and universal, encouraged UE 
to issue a similar number devoted to the Army aud Coast 

Defence. This Supplement was larger and even 1J10re elaborate 
than the first. So complete and accurate WIIB the work that 
it received semi-official recognition, and in spite of its popular 
character, is used widely lIB a work of reference in the United 
States Army. 

Colorod Cover. Supplement showinll' Battleship "Iowa." 

. 64 PlllI'es. 100 Illustrations. 

Price, 2S Cents. 
The three numbers t .. gether make a complete compendium of 1n10f. 

lllatloa ncarcUDc t.he United Stat. Na1'1,IrllIIa and war _'VIal. 
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Waltham Watches. 
"Be ruled by time, the wisest 

counsellor of all." 
n The Perfedeti American 

of interesting information 
free upon request. 

Watch�" an illustrated book 
ahout watches � will he sent 

Company, 

� 

You 'Pay 
Andoa�e 

It's either. 

MARCH I, 1902. 

or a 

Dunlop 
Double 

Tube 

American Waltham Watch 
Waltham� Mass. The uniform quality and excellence of construction of 

HARTFORD DUNLOP end HARTFORD TI'RES .$INCLE WISE DETACHABLE �OUD R.UBDER. 
l'ATENT AERIAL 

ROPE TRAMWAY 
have made them the most reliable and successful tires 

of their respective types 

For Transportation of Ore. Coal. I)!rt, Timber, etc. I 
Absolutely Sait!. J-loads AutomatIcally Unloads AULOilltltically. 

Operated by One Man. Cost of Mamtenance l .. ow. (apacity Largest ObtC),inable. 

Wo have in stock a.nd will supply the proper size a.nd proper weightl 
tire for every kind of wheel. and will send you free expert advice 

regarding the tires best adapted .to your especial needs 

A. LESCHEN & SONS ROPE COMPANY, ����§t�:':f�'s'fOf,,2ufs�r:o. TH� HARTFORD RUBBER WORKS COMPANY )92 Centre Street, New York City, N. Y. HARTFO��. CONN. 
Branch Offices, 137 E. I�ake �treet, Chicago, Ill. 

85 Fremont Street. San Frau cisco, Cal. 
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i NfW fNGL AND W A I (HfS THE MOST MODERN AUTO. 
AUTOMOBILES. 

Practical, Durable' 
Efflficient. Easy to 
c o n t r ol at any 
speed. Double cyl· 
inde r motor, 
smooth gliding mo­
tioll. 2 models, $800-
$1500. Get further 
lLiormatiou fr�e. 

IN fASf Of (ONTROL 
there is no automobile on the market that can compare with the 

inclosed Compound 
Engine 

Pump attached 
cross. heads. 

Catalog and circulars 
on application. 

STEARNS STEAM 
CARRIAGE CO., 

IH'RA()USE, N. Y. 

Two �lnchhlc8 
cuttrctl. 

:1.nce test. 

WINTON 

MOTOR 

CARRIAGE 

F'lret Prize Long Isla.nd endur:uH'e test tnllc8 without n 
i�ir�t PrlzeCuJl Five-Mile speed contest, Fort Erie track, Buita10,N.Y. 
}i'lrl!lt Prize Clip Ten-l\'Jile speed contest, Point Grasse track, Detroit, 
Miell. 
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m:lke in the world. 'VritP. for cat:lIogue. 
THE HAYNES·APPERSON CO., Kokomo. Ind., U. S. A. 

CHARTER ENGINE 
USED ::Y A:iA�ENE 

FOR ANY PURPOSE 
Stationaries, Portables, Sawing Oullits, 

H:ts���G;S�W,�:sG:s��fs�i'll��e. 
".na /0>' Il!ust .. atea Oatalogue ana 'l'esti­

moniials, and State Your PottJer Needs. 

I 
I 

CHARTER GAS ENGINE CO . . Box 148. STERLING. ILL. 

:I1atlufac-
turer of 

Electrical, 
Mechani· 
cal and 
Scientific 
Apparatus 

FREDERICK 
lUG WUUalll ............... ... 

Factory 
Eq uipped 
with the 
Latest 
Tools and 
Machinery 

PEARCE, 

have a world-wirte reputntiou 
and are made to suit all sorts 
and conditions of people. 
Booklets and Catalogues sent 
on application. 

THE NEW ENCLAND WATCH CO. ELMORE MANUFACTURING. CO., Clyde, 0 .. U, S. A. 

37 Maiden Lane, 137 Wabash Ave., 
New York Chicago. 

Spreckels Building, San Francisco. __ ii;j7·';J·it:I.J:I.'� •• 

GRIPPIN MFG. 
Dept. C., 

Newa.rk.,. New York. 

One Man Equa's Fille 
when it comes to applying' paint .. "hingle stain or white­
wa_h, if the one man works with PATTON'S AEI<Eo' 
PAINTER. It pays for Itselt' right away jf used" for interior 
whitewashing of factories and exterior painting of large 
warehouses and outbuildings. Requires no more paint 
than hand painting. Does good work. Use the 

Aereo-Painter 
for applying TOR-ON shingle stain and you have a com­
bination of efficiency and economy that cannot be beaten. 
Circular on application. 

PITTSBURGH PLATE GLASS CO., General Distributers. 
PATTON PAINT CO., 221 Lake St., Mlhvaukee, WI •• 

SCROLL 
SAWYER. 

On receipt of 15 cents 
I will send, post-paid, tile 
pattern of t,bis 'l'II1'ee­
IShelf Bracket, size 
13x21, over 300 lJea.uti· 
ful IUiuiatul'C jJe· 

·signs fo), SCI'ull l"'ioa\\!. 
i1u.r, and my 1l,I.USTUAT­
ED Catalogue of Scroll 
Saws, La.thes, li'allcy 11ii:&:�;N�:ii�� WOfJds, Small Locks, 
Fancy Hinges, Catches, 
Clock Movements, etc,; 
or send 6 cents for Cata­
Jogue and Miniature De-Motor Bicycle 

makes an average of 35 miles an hOUI' over most 
any sort of road without effort and with 

PERFECT SAFETY. 

signs. 
A. H. POlllEROY, 

Meghani cal Department, 
98 A sy I n III IStreet, 

HAUT.l!'Ol1.D. CUNN. 

The Mitchell is a. Bicycle AutomobHe built for onej 
is always und�r perfect control; as simple in opera­
ting as an ordinary wheel. It is built tor wear·and 
tear and not for a toy, and is FULLY CUAR­
ANTEED. Information sent free. l\l'f'd. only by 
WISCONSIN WHEEL G, Racine,Wis. 

TYPEWRITERS 
AbeotutelyNew MANHA.TTAN' at much lea8 thar 
manufacturers prices. Second-hand, all makes. Sell 
for Catalogue. 
F. S. WEBSTER CO.. 333 Con�ress St., !'I�.,.- "" 

SIGHT 
'WE RES_TORE SICH1'I 

CLASSES REND ER 
DEFECTIVE VISION 

CHRONIC. 
Wtlt:'o;our 

ILLUSTRATED 
TREATISE ON THE 

EYE, Mailed Free. 
TH�3�D�1.'o£�:rY' 

NEW YORI(. 

A Medical Dept. for Treatment of Constitutional 
under Skilled Specia.lists. 

Columbian Spirit. 
TItA])E lHAllK. 

MANHATTAN SPIRIT CO. 
�ole ManutaCtln·e1's. BUFFALO, N. Y. 

HOM[ SfU)J� OF BOOK· KEEPING, 
• • SHORTHAND, 

BUSINESS FORMS, 
OFFICE WORI(, etc. 

With our ]JRI\' . .o\'J'M, 
LI<::SSONS BY l1AILopen 

_ --_ uptoYoungl\lenand � Women Koud payJIIK 
positions. We gi ve 

I ��: .. just the training lleed�d 
forsue.ess In business. No 
interference with work­
only spare time required_ 

The cheapest and best method. Highly endorsed. 
Nationa.l reputation. 'Ve also teach EnarJlsb, Civil 
Service and other COl. :ses by mail or at our school. 
Established 47 Years. Tria1 1esson 10c. Catalog Free. 

Bryant & Stratton, 54�UCFOFLi&."'o�EN����· 

CRUDE ASBESTOS 
AND ASBESTOS FIBRE 

MINES and WORKS, 

I 
R. H. MARTIN, 

THETFORD, P. O. OFFICE, ST. PAUL BUILOING CANADA. 220 B'way, New York. 

Patents 
. PATENT 

PROTECTED, . 
BY T.H� 

Pp.1'E:NTTITLE , AND 

G'lJA RANT E.E.CO• 
NEW YORK. 

Protected 
Against Infringers. 

Dealers in and Manufac-. 
turers of 

PATENTED ARTICLES. 
OWllers and Users of 

COPYRIGHTS AND TRADE· 
MARKS 

PROTECTED 
a�ainst nn,ngerous litiga­
tIOn at a Lominal cost. 

Boc,k1et on application. 

PATENT & GUARANTEE CO., 
CAPITAL $500,000.00. 

Tel. 4:18e Cortlandt. 150 Broadway, New York. 

JESSOP'S S EELTHB\�rr 
FOR TOOLS. SAWS ETC. 

W� .JESSOP 6. 501)lS 1.:2 91 JOHN 5T. NEW YORK 

A NON-STRETCHABLE �;r.�m� �RIGHT." 
. Mailed to any ad· 

dress upon receipt 

� forfob. $2.00 per dozen. 
INDIANA ()JlAIN () OMl'ANY, Jlldl ...... poll •• Ind. 

"AMERICAN" 
• • •  STORAGE BATTERIES 

For AUTOMOBILES 
Electric or Gasoline and 
Por All Other Purposes 

� THE BEST MADE � 

American Battery Cornp'flny 
160 and 162 S. Clinton St. 

Established 1889 ()1I1()AGO, (LL. 



5 Pictures 
Free 

In order to give all interested an oppor­
tunity to see the wonderful possibilities, 
the superior optical qualities, the speed 
and universal usefuln�:ss of � � � 

Bausch 6-
Plastigrnat 

LOInb 
fwr6.8 

the Perfect Photo Lens, we have had 
five interesting pictures made with it 
under difficult circumstances reproduced 
and send them free � � � � � 

Bausch &, LOInb Optical Co. 
Incorpora.ted 1866 

New York R.ochester. N. Y. Chica.go 

The De Long Motocycle 

PRICE $200.00 

THE DE LONG is a high grade machine in every respect 
THE DE LONG-its simplicity arouses your curiosity 
THE DE LONG is original 
THE DE LONG will climb any hill 
THE DE LONG is built for long trips 
T'HE DE LONG is easy and safe to operate-always reliable 
THE DE LONG has n o  tanks, cans, belts, cases, etc. 
THE DE LONG is a sure seller 

Our order book proves this. Send for cata logue. Secure the Agency for 
your town. Do it now. 

INDUSTRIAL MACHIN� COMPANY, PHO�NIX, N. Y. 
P. S. -Our Patents cover the use of tubing for Gasolene, lubricating oil, spark-coil and batteries. 
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i Is simple in construction, durable and w 

� speedy, but is not a racing machine: It is i, I a practical Motor-vehicle for either busi- Ui 
m w 

� ness or pleasure. Can be operated on m i either city or country roads. Will climb � 
m steeps grades. Runs noiselessly, and m 
i operated with ease by the inexperienced. � 
m Controlled by a single lever, and is sold � 

i at a price within the reach of all. � � i 
� � 
� w 

i Our Illustrated Catalog will tell you more about it. $ 
� Ui 
� Ui 
� Ui 

i Olds Motor Works $ 
i 1293 Jefferson Avenue. Detroit. Mich. i 
It. JP. '�E!E!E!eE!eeeeeeeeeeeeeeeE!E!eeE!E!E!E!eE!EE!��E!E!eeeE!EEEeE!E!(/� 

Cb� £onrad 
motor, 
£arriag� 
£ompany 

Our Carriages . � EASE OF HANDLING RELIABILITY 

RUNNING QUALITIES 

� � Excel in STRENGTH FINISH 

Impossible to tell all about them here. Write 
us for catalogue. Inquiries cheerfully answered. 

1417 niagara Strttt 
Buffalo, n. £. 

DESIRABLE AGENTS 

WANTED 
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t WHY CHOOSE....... i - . 
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t tht Whitt Sttam £arriagt? i : i t Because it is the Most Perfected and Most , 
_ Reliable Automobile on the Market -:t f SOME OF ITS EXCLUSIVE FEATURES: , 
_ Does not depend on b01l1ng water for its steam. AbS���'J'ut�<;.'::.-.rXl'Jp:I��tb�u� re',Ngr:lbJ:;,;':: • 

: St eam I. s uperh eated, In8 urinf, perfectly dry or other m echanical contrivanc es. : 

t 18�at�e' reV88I�lngerxe�taeu88ttlenmg.c ency and 8how- , .� Can be r un until water 18 entirely ex ha usted , 
_ 

wa���:�!'i:a��tl.�tL':Nl���oi!:£I:.{t':)t�� ��=I,:k�er of expl0 8 10n or damage to 
• - -

i No water level to maintain, hence no water Is not amenable to Inspeotlon laws regarding 
t
-

, 
gl88 8 required. boUers. 

- Four White Carriages started in the New Yark-Buffalo endurance run. All 
• :t f of them finished and were awarded first-class certificates. 4fT eats Tell!' , - CATALOGUES AND PARTICULARS ON REQUEST -: , t WHITE SEWING MACHINE COMP ANY 
_ - (Automobile Dept.) f t CLEVELANDl OHIO , • 2 Union Square, New York, N. Y.-6o<) Main St., Buffalo, N. Y.-Sag Tremont St., Boston, Mass. _ 

: 12 Woodward Ave., Detroit, Mich.-300 Post St., San Francisco, Cal.-300 Rose Bldg., Clev'd, O. : L. .. _ ••. _ .•. _ ••. _ ••. _ •.. _ .•. -••. _ ••. _ ••. _ ... _ •• .J 

r··-···-· .. -···-· .. -···�···�···-···�···�···�··, : 
I 

I i 
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t t - -

i i 
i ; 
- . - . , packar� Rutc�_J.'lf � t 
I I -, :t Are built for those to whom tried-out ell . .:iency is 

the first requisite. Brought strictly up c � 1 ��� 

f with all modern refinements. Especially a'_IJLed 

:t ! to cross-country work under American roau con--t- ditions. We make no attempt to compete on :t price. If you are interested in this kind of 
• 

I carriage; write us, or better i 
I ASK THE MAN WHO OWNS ONE i 
i ®bto Butomobile (tompan\? UlIlarren. ®bto i 
i ; 
- . -t- Eastern Departmf'nt, Adams. McMurtry Company, 317 W. 59th Street, New York. -t-Boston Agency, H. B. Shattuck & Son, 239 Columbus Ave., Boston, Mass. 

: Chicago Agency, Pardee & Company, 1404 Michigan Boulevard, Chicago, 111. : - . . L. .. -... -... -... -... -... -... -... -... -... -... _ ... � 

GASN\'OBILE 
First Prize and Blue Ribbons wherever shown. 
Winner of every contest--starting, stopping and obstacle-Cit both 

New York and Philadelphia shows. 
Blue Ribbon, Long Island Endurance Test, April, 1901. 
First Prize, Newport, September, 190 I. 

STANHOfI5, 
SURRI5Y, 

TONNI5AU AND 
LIMOUSINI5 

TYfI5S. 
No Vibration. 

Little Noise. 

Speeds 
20 to 40 Miles. 

� New York and Buffalo Endurance Run, Two First-class Oertificates. 
� Silver Oup, Providence, October, 190 I. , 
� Winner of 5 mile race, Cincinnati, 190t. 

I Awarded Gold Medal, Pan-American Exposition. 

PRICES OF NEW 
VEHICLES FROM 

$�,OOO TO $5,000 
SECOND HAND 

DEMONSTRATION 
CARRIAGES, 

$700 to $1,800 
Immediate Deliveries. 

Handsomest, Ea.siest Controlled and Most Reliable American 
Built Gasoline Carriage. 

AUTOMOBILECOMPAIY OF AMERICA, 
Factory al)d Offices, MA�,1oNJ JEJ{SEY C1TY, NEW JEJ{SEY. 

AMERICA.N 3 -COLOR co., N. Y.&CHL 




