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INTERIOR VIEW 

OF 
NEW SPRING HOUSE 

The Spring is located under 
the glass case seen through the 
plate glass and bronze framed 
partitions. 

Interior finish of Spring 
House is of Italian Marble. 

INTERIOR VIEW 
OF 

NEW BOTTLING ROOM 

Poland Water Bottles may 
be seen in the foreground upon 
the conveyer belt. which has 
the capacity of carrying. each 
ten hours. fifteen thousand bot­
tles between the washing. bot­
tling and shipping rooms. 

NEW SPRING AND BOTTLING HOUSE 

THE MOST SANITARY, ELABORATE AND EXPENSIVE BOTILING PLANT IN THE WORLD 

The Reputation, Medicinal Properties and Purity of 
POLAND WATER 

IS known the world over 
BOSTON 
NEW YORK 
PHILADELPHIA 
CHICAGO 

HIRAM RICKER & SONS LONDON 

BERLIN 

NAPLES 
SAN FRANCISCO Proprietors of POLAND SPRING. South Poland. Maine 

Please send for Illustrated POLAND WATER and Hotel Descriptive Booklets and me!ltion this publication 

Malleable Iron 
Castings 

We Ill.ake a specialty of 

Automobile Castings 
Write us for quotations 

The Chisholm & Moore Mfg. Co. 
Cleveland, Ohio 

NEW 
MODELS.IOondll 

Retnington 
. Every merit that Remington Typewriters have always had. 

Have Every merit that any typewriter has ever had. 
New and revolutionary improvements that no typewriter 

has ever had. 

Model 10, with Column Selector. . Model 11, with Built-in Tabulator 

Remington Typewriter Company 
(Incorporated) 

New York and Everywhere 
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Waltham Watches 
Horqce Greeley said about Waltham watches: "Americans 

should buy American, watches, not bec.ause they are 
. American watches, but because they are the·' best 

Horace Greeley watches." At that time Walth,am watches were the onl)!, 
American watches. 
Ralph Waldo Emerson in an Essay on, Eloquence said 

lalphWaldoEmerson in speaking' of a man' whom he described· as a Godsend 
. to his town, "He is put ,togeth�r.like a Waltham watch." 
'The Waltham Watch Company is the oldest watch 
manufacturing concern on the American continent, the 
Waltham factory having been built in 1854. The only The Waltham ' 

Factory other watch company that at all approaches it in age and The Pioneer 

The Largest 
In the World 

'remler Honors 

'rolrest 

lJualit, 

continuous existence was an offshoot from the parent 
Waltham factory and was established in a Western State 
in 1864;. . 
The capital 01 the Waltham Watch Company is larger, 

. the assembly and the value of its automatic machinery is 
larger, the factory is larger, the number of its employees is 
larger, and the daily output is larger than that of any other 
watch manufacturing concern that ever existed. 
Waltham watches have received the highest award 
at'every international exposition wherever shown, from 
the Centennial Exhibition to date. No other American 
made watches have received similar awards. 
Every permanent advance in American watch making 
during the past half century has originated with the 

, Waltham, Watch Company. "This company," to quote 
Chambers's Encyclopedia, "has revolutionized the . 
industry it transferred from the old world to the new." 
There has never been in the world's history of watch-

, making a gro'up of expert I�borand marvelous ma­
chinery like this, nor anything like the unity of results 
shown by the sixteen million accurate and durable Waltham 
watches that have been produced. 

WALTHAM WATCH COMPANY 
·WALTHAM, MASS. 
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The White Steamer is the Only Car 
OF DISTINCTIVELY AMERICAN DESIGN 

The White is the only car which is not a copy or an imitation of some foreign product. In almost every class 
of machinery, American ideas of construction have eventually proved triumphant, and so it is with the White Steamer. 
The White is sold in quantities abroad in competition with the home product, and, as regards this country, there are 
more Whites in use than any other make of large touring car. 

The White possesses so many points of superiority over other types ot automobiles that anyone who purchases a 
car without first investigating the White is acting with only a partial understanding of the possibilities of automobile 
construction. We can meet the requirements of almost any pocketbook with either our 20 horse-power car at $2,000 
or our 40 horse-power car at $4;000 (shown above). 

The luxury of the 40 horse-power White Steamer is unequalled by any other machine. Ther� is no car, 
however expensive, which has better upholstery, better springs or better finish. Owing to the compactness of the 

• 
mechanism, the body is much more commodious than in any car of similar wheel-base (122 inches). Few other 
makes have such a liberal tire equipment (36

·
x 4 on the front wheels and 36 x 5. on the rear wheels). 

The new $2,000 White car, known as our Model "0, " has none of the attributes of the "cheap machine. n 

It is simply a "smaller edition" of our $4,000 car and has the same characteristics. The new Model "0" is rated 
at 20 steam horse-power which means that it can do the work of gasoline cars rated at much higher figures. The 
wheel-base is 1 04 inches; the tires, both front and rear, are 32 x 3 Yz inches. The car is. regularly fitted with a 
straight-line five-passenger body. 

To summarize the features of the White car-it is. noiseless, odorless, smokeless and absolutely free from vibration. 
All speeds from zero to maximum are obtained by throttle control alone. The spees! of the car responds instantly to 
the throttle; the engine can never be stalled. The directions for driving are summed up in the phrase, "Just open the 
throttle and steer." It starts from the seat-"no cranking." It is the best for the man who wishes to drive and take 
care of his own car. Nine years of development have brought it to 'a high degree of perfection. 

The United States Government, the most discriminating of purchasers, owns more White Steamers than all 
other makes combined. Our cars are ",sed by the War, Navv and Executive Departments. 

WRITE FOR CAT ALOG 

THE WHITE COMPANY 
New York City, Broadway at 62d Street 
Boston, 320 Newbury Street 
Philadelphia, 629-33 North Broad Street 
Pittsburg, 138-148 Beatty Street 

CLEVELAND, OHIO 
Cleveland, 407 Rockwell· Avenue 
Chicago, 240 Michigan Avenue 
San Francisco, Market Street at Van Ness Avenue 
Atlanta, 120-122 Marietta Street 
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Baron de Sennevoye's automobile cottage, a luxuriously furnished 
dwelling, which may be considered a houseboat on land. 

A waterproof Premier car running thl'ough water, even though 
the low-tension magneto is submerged. 

An automobile balloon ascension 
in which a Stoddard.Dayton 

car serves as a basket. 

The horse once used to help the automoblle. In .'rance the 
automobile is frequently employed to tramlport to the 
testing ground its probable successor, the aeroplane. 

An attachment by means of which any automobile can be 
converted into. a Sled. 

An automobile Ice cream and refreshment wagon at Ostend. The touring car as it is nsed by the French army for carrying machine guns. 

AUTOMOBILE CURIOSITIES. 
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THE 1909 AUTOMOBILE. 
The tendency 'toward standardization and inter· 

changeability of parts which for the past two or three 
years, has been one of the most promiSing features in 
the development of the American automobile, is more 
distinctly noticeable in the product for 1909 than in 
tha.t of any preceding year. It is one 'of our national 
characteristics that, when the American takes hold 
of a device' which, in its inception and early develop· 
ment, is distinctly, or at least mainly, foreign, he 
invariably improves it in two very important particu· 
lars; first, he simplifies both the construction and 
operation, arid, secondly, he reduces the price. If sim· 
plicity and low cost, however, be gaine,d at the expense 
of reliability, they are a doubtful and certainly very 
costly advantage, and the makers of the expensive for· 
eign cars have argued, and not without reason, that 
their costly output, because of its greater reliability, 
was, in the long run, more profitable than the cheaper, 
but short-lived machine. The day when such an argu­
ment had any force, however, is now happily past; 
for during the past year the American car has proved, 
both in reliability runs and in the day-by-day service 
of the several hundred thousand automobile owners of 
the country, that it is a thoroughly serviceable ma-
chine. 

. 

In a first general survey of the �ars in this year's 
exhibition, one is impressed with the relatively Huge 
number o'f really fine machines that are offered 'at mod­
erate prices, for it 'is: probable that over one-half of 
the. exhibits are listed at less than $1,5 00. The typi· 
cal car of moderate price is driven by a 4-cylinder 
engine of from 20 to 30 horse-power, and will weigh 
from .1,5 00 to 2,000 pounds. The tires will be 3% 
inches on the front, 4 inches on the rear wheels, and 
34 inches in diameter, and the wheel base will be 
from 100 to 115 hiches. It will have magneto igni­
tion, with battery ignition in reserve; water-cooled 
cylinders;. forced-feed . lubrication; airect shaft drive, 
with three speeds ahead and one reverse; sliding gear 
transmission; a pressed-steel, riveted frame; some 
good form of leather·covered cone clutch; and a seat­
ing capacity for four people. 

As compared with last year, the, principal change 
noted in the chassis is that more manufacturers are 
using the. drop frame, and thereby bringing the frame 
and gear nearer the ground, with the advantage of 
reducing the angle in the driving shaft at the universal 
joint. The semi·elliptic springs of former models are 
being replaced by three-quarter elliptic or full elliptic 
sprtngs; and it is not unlikely that the use of the full· 
elliptic will become the standard practice of the future. 
The platform spring suspension,' w'ith its universal 
joint connection to two half·elliptical side springs, is 
used on some cars, but it seems destined to 'give place 
to the snugger and more simple 'full-elliptical springs 
above mentioned. 

. The general appearance Of the car bodies has been 
improved by the removal from sight of many acces· 
sory parts, which formerly were obtrusively crowded 
upon the dashboard and running board;, In' general 
line, color, and decoration' there· is evidenc'e of an 
even greater simplicity and' more refined, taste than 
marked the cars of last year. Outside 'of the various 
shades of red which still maintain their popularity, 
the colors are ,generally dark and pleasing; and there 
Is 'a fortunate tendency to reduce the amount of lining 
and striping to a minimum. Naturally, the runabouts 
present the smartest and most racy appearance, and 
in this type is to be found, we are inclined to think, 
the last word in, developing the automobile to the 
point of positive mechanical beauty. 

In spite of its more even torque, reduced vibration, 
and acknowledged hill-climbing qualities, the 6.cylinder 
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engine has not fulfilled the promise of growing popu­
larity which was freely made at last year's exhibitions. 
The 4-cylinder engine is the prevailing type, and 
the public seems perfectly satisfied to forego the above­
named advantages of

' 
the 6-cylinder engine, in

' 
favor 

of the saving in weight, space, complication, and cost, 
of the 4-cylinder type. Although ball bearings are 
still used to a considerable extent on the wheels, there 
is a tendency to replace them by some form of roller 
bearing, especially for the front wheels. The belt 
drive for fans is disappearing in favor of the gear· 
drive. Pump circulation is almost universal; although 
the thermo-siphon system is still retained on some 
high-class cars. The 2·cycle engine was exhibited; 
but it does not seeIJ1 to be making the advance that 
was predicted. Undoubtedly, the most marked tend­
ency in engines is toward the lengthening of the 
stroke. The theoretical advantages of this change, 
in reducing shock and permitting a lighter construc· 
tion in the reciprocating parts, have been borne out 
by the experience of the past year. Mechanically 
considered, there is much to be said in favor of the 
change. Shock and vibration are reduced through­
out the whole of the driving mechanism; wear is les· 
sened; and a general reduction of weight becomes pos· 
sible. 

In this connection it should be pointed out that the 
makers are thoroughly alive to the importance of 
weight reduction, because of its effect not merely in 
reducing the first cost of the car, but in prolonging its 
life and keeping down the running expenses. The 
ponderous machine of excessively high power is rap­
idly becoming a thing of the past, and the lessening 
of 'weight and improvement of details of design, par­
ticularly in the engine, has been shown in the racing 
of the past year, when light, moderate·powered cars 
covered the long-distance courses, at an average speed 
that was only a few miles below that of the most 
powerful racing machines. 

The advantages of lighter weight have been shown 
nowhere more than in the tires. Tire trouble is be­
coming less serious, and the life of the individual tire 
has been greatly prolonged. No particular novelties 
have been exhibited by the tire' manufacturers this 
year. The quick-detachable rims continue to show 
satisfactory results, and the several forms of non-skid· 
ding, metal-studded treads which were exhibited ap· 
pear to have given satisfactory service. 

The sliding-gear transmission, with three speeds 
ahead and one reverse, continues to be the prevailing 
type, although the friction·disk transmission is also 
exhibited and is attracting no little attention. Men· 
tion should be made in this connection of the hydrau­
lic drive, which was illustrated and described in the 
SCIENTIFIC AMERICAN of December 12, 1908; for in this 
ingenious device is found the most striking and radi­
cal departur� of the year from the commonly accepted 
standard practice. Although it, is at present adapted 
mainly for heavy and relatively slow·moving vehicles, 
it possesses corresponding advantages in its applica­
tion to high-speed vehicles, for which its great fiexi· 
bility, absence of shock, and minimum amount of 
wear, give promise of ultimate popularity. The 
planetary gear transmission is reported to have 
given good service on light cars, if they were provided 
with ample power. Of the three types of clutch, 
namely{ the expanding and contracting band, the fioat· 
ing disk or ring, and the cone clutch, the last-named 
still remains the most popular. Multiple-disk clutches 
are being improved by the use of a smaller number of 
disks of larger diameter, operated under reduced 
pressure. 

Some of the finest mechanical work on the automo· 
bile is shown in the live rear axle construction, which 
is generally of the fioating type. Great attention has 
been paid to the housings, which have been made more 
rigid. In some cases, they have been made, in two 
pressed steel, coned halves, with the resulting advan· 
tages of complete inclosure of the parts and unusual 
rigidity. 

The direct shaft drive is almost universal in the 
standard American machine, although sOJIle high·class 
vehicles were shown which still use the double, side· 
chain drive. Much attention has been given to the 
improvement of the brakes, the tendency being to 
lessen the number of brakes on a car and improve 
their quality. Some vehicles show two sets on the 
rear wheels and others one set. The diameter of the 
drum has been increased, and the faces have been 
widened, with the resulting advantage of greater power 
and longer life in service. Asbestos and cork are 
being largely introduced, although many machines still 
adhere to the straight metal contact. 

Unquestionably, the low-price car, costing less than 
$1,000, has come to stay. If we include the compara· 
tively new and increaSingly-popular buggy type of ma­
chine, it is safe to say that a large proportion of the 
space at the Grand Central Palace show was taken up 
by automobiles of this class,'costing from $5 00 to $95 0. 
The $5 00 machines are, of course, of plain appearance. 
They are driven generally by 2-cylinder engines, of 
the opposed horizontal type. But perhaps the "biggest 
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show for the money," if we may be allowed the phrase •. 

was presented by the runabouts costing from $800 to­
$1,000. These machines contain all the essential ele­
ments of the elaborate high-powered, high-priced ma·· 
chines shown in neighboring exhibits, since they em·, 
body pressed-steel frames, 4.cylinder, water-cooled en·, 
gines, magneto ignition, direct shaft drive, etc. More-­
over, the record of the past year shows that, because" 
of their light weight, they are remarkably economical 
in fuel and particularly in repairs to tires. 

One of the finest sections of the Grand Central Pal­
ace exhibition was that devoted to heavy commercial 
vehicles, such as trucks and dray�, delivery vans and' 
wagons, buses and Sight-seeing cars. The. character ot" 
the work both in the chassis, driving mechanism,and' 
bodies was fully up to that of the high-class automo­
biles. The comprehensive character of this section i .. 
shown by the' fact that one western firm alone had; 
eight separate exhibits, including a 1%·ton chassis. Ii-
1%-ton truck, a 12-passeilger Pullman, a I-ton wira­
work. delivery truck, a 16-passenger sight-seeing Cllr. 
a 5·ton chassis, an ambulance car, and a delivery van 
which covered 2,000 miles in the Glidden tour without, 
making any adjustment. 

STANDARtDIZING THE AUTOMOBILE. 
The largest and best.eq'uipped automobile factories­

to-day make a point of accurately duplicating parts, 
so that there is no resorting to cut-and-fit method .. 
in the assembling department. The utmost precision 
is observed in casting, forging, boring, grinding, 8Jl4-
threading to exact standards, so that a gear will oPer­
ate as well in one set as in another, and valves and 
their stems and operating camshafts will fit in any �)lle' 
of a thousand different engines of "the same size and 
design. 

The "standardization" of certain parts and fittings· 
began more than five years ago, when certain manu· 
facturers agreed upon the spacing of tire lugs tor 
wheels of different diameters, and wheel and rim 
makers bored their products in accordance with this· 
standard. Rim and tire makers also agreed upon a 
certain standard form and standard dimensions tor' 
steel clincher rims and tire beads, so that during th. 
past five years almost any leading make of tire could 
be fitted to any car. The advantages are plain. Lamp­
brackets were similarly standardized, the lamp and 
fork makers agreeing upon the distance between cen­
ters of the arms or prongs, the diameter and taper� 
of the lamp sockets and arms, and the size of Bet-­
screws. 

This work has been carried on since 1904 by; the­
oldest and most reputable of the American motor-car-. 
builders. Among the important' results obtained hav. 
been the adoption of standards for screws and nuts, 
reducing the former multiplicity of sizes and thread .. 
to a minimum, based on the United States standard. 
to which carriage bolts conform. Since every hard­
ware store and machine and carriage shop carrie8-
carriage bolts in stock, the man whose car is built to­
conform to this standard will have no trouble in reo 
placing a lost or broken bolt wherever he may be. 

The spark plug has also just recently been standard­
ized and the engines of some thirty or more prominent 
makes of motor cars will hereafter be bored and 
threaded to receive plugs of % inch diameter, with 
straight thread of eighteen pitch. Steels and other 
metals purchased as raw materials must now confol'lD 
to certain chemical and physical stand8Jrds; and a .. 
these standards are very high, the user of a machine 
built from such metals is assured of a high factor of 
safety, provided the design is good throughout. 

In the long run, standardization and interchangeabil· 
ity of parts will have the effect of giving us a higher 
grade of motor car at a lower price, but this is de­
pendent in considerable degree upon the production ot 
one model in great numbers and the elimination of 
extensive annual changes in design that necessitate the 
making of costly jigs, gages, and special machinery. 

GROWTH OF THE AUTOMOBILE INDUSTRY. 
Evidence of the stability of the automobile industry 

and the permanent popularity of this new means of 
locomotion, is afforded by the fact that, in spite of the 
recent financial depression, there was but little, if 
any, falling off in the volume of trade. Statistics pub­
lished in connection with. the present automobile 
exhibitions draw attention to the fact that whereae 
the automobile business d<me iN. 1903 amounted 
to less than $8,000,000, the total for 1907 reached 
$105 ,000,000, and in' 1908 will show but little, if 
any, fal\ing off. The total amount of capital invest· 
ed is about $200,000,000 and the various. establish.· 
ments connected with the manufacture, sale, and hoWJ-­
ing of automobiles employ' nearly 110,000 people. 
There are in the United Stat-es over 25 0 firms engaged 
in the construction of automobiles, and it is estimated 
that over 5 2,000 cars have been sold during the year. 
Returns from the twenty·nine States which have com·· 
pulsory registration show that over 250,000 cars have-. 
been registered; and an estimate. of the approximate> 
total for all the States gives reason to believe that. 
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there are at present over 320,000 motor cars in this 
country. According to the table of registrations, New 
York State leads with 64,5 00 cars; Pennsylvania is 
second with 25 ,129 cars; California third with 19,375 
cars, followed by New Jersey with 19,021 cars; Massa­
chusetts with 17,439 cars, and Illinois with 17,296. The 
importation of motor cars is rapidly decreasing, al­
though it is estimated -that about $28,000,000 of for­
eign cars have been imported and sold in the United 
mates. It is satisfactory to know that the tide has 
turned" and that American builders are sending their 
cars abroad in increasing numbers. 

ALLOY'STEELS AND AUT01l0BILE DURABILITY. 
In the faU of 1901, the writer of these lines was a 

passenger in. one of the competing cars in the auto­
mobile endurance run from New York to Bufl'alo-the 
first American event of its kind and magnitude. The 
car was a two-passenger phaeton, tiller-steered an'd 
driven by a two-cylinder motor of 8 horse-power. It 
weighed approximately 1,700 pounds, and was capable 
of a speed of about 25 miles per hour. For its day, 
it was one of the best examples of American construc­
tion, and it completed the run creditably, requiring 
few repairs. Some of the lighter cars were practically 
rebuilt en route, and one of those finishing was even 
said to have been assembled from the unbroken 're­
mains of two similar cars that had -left New York. 
Yet, despite the general excellence -of that- car, some-

-thing had to happen to it. ' While traveling ,at the 
rate of 15 miles an hour (break-neck speed in those 
days) ,the right front wheel parted company with the 
cllr,' and went spinning merrily down the road, - wl'iile 
the stub end of the axle, dropping unsupported, began 
to plow up the macadam as the rudderless car- veered 
toward the curb. The car was short and -rather high. 
By good luck it did not upset; and the driver quickly 
brought it to a stop. The steering knuckle spindle had 
broken; the steering knuckle being the short pivoted 
member at each end of the front 'axle, which carries 
the wheel and by its deflection controls the course of 
the car; and the spindle being the round part of the 
knuckle on which the wheel turns. That knuckle was 
a steel casting. Anyone - even slightly familiar with 
the properties of iron and steel, knows that a steel 
casting which, when lJ-ew, appears to be as strong as a 
forging, and which makes as good a showing under 
ordinary tests, nevertheless weakens and becomes 
brittle when subjected to repeated vibration and' 
shocks. So well has the phenomenon of "fatigue" be­
come recognized that steel castings are never used nowa­
days in any but the cheaper and lowest-powered auto­
mobiles, and even in them rarely save for narts not 
subjected to shock. 

In 1901 automobile constructors thought that they 
had done their whole duty if they used steel forgings 
instead of castings. To-day we know better. There 
are more kinds of steel than there are kinds of cigars. 
Any kind of steel is -good for something-if it 
be only for ballast-but not many kinds are good 
enough for the severe conditions of automobile usage. 
The proportionate difference that exists between cast­
ings and forgings is found also between forgings of 
ordinary steel and forgings of some high-grade alloy 
steels. A shaft of common machinery steel, which if 
pulled asunder in a testing machine would stretch a 
fifth or a quarter of its length before letting go, if 
used in an automobile transmission or axle_ will in 
time crystallize and break, with a brittle pipe-stem 
fracture, under stresses ""hich, when it was new, would 
not even have "sprung" it. So it has come to pass 
that nickel steel, chrome-nickel steel, and chrome­
vanadium steel have ousted the ordinary variety for 
all the more important parts of the best automobiles. 
All of these steels are much stronger than the ordinary 
simple steels, and possess in varying degrees the 'prop: 
erty of resistance to the abnormal shocks of accident. 
Later investigation, however, has proved that these 
stronger and shock-resisting compound steels must be 
rigidly classified, as not only is it very important that 
the steel for such purposes should be strong and should 
resist a simple shock, but also \ that it should resist 
in the highest degree possible the development of that 
potential brittleness which is induced in all steels by 
prolonged subjection to repeated shock and impacts. 
In thisJespect vanadium steels have shown superiority 
to all others, at least as far as laboratory tests can dem­
onstrate. _ The ordinary nickel steel, unless properly heat 
treated, unfortunately possesses the power of develop­
ing this potential brittleness almost as fast as the 
ordinary carbon steels that have been used in the past; 
hence its demonstrated superiority does not show up as 
great as simple physical tests would lead us to suppose. 
Abnormal shock due to accident may wreck the car, 
but -it will be by twisting and bending, rarely in­
deed by direct fracture. The effect of collision at high 
speed is to crumple the framework, springs, and axles 
like paper; but if the wreck is not too - complete they 
can be heated and straightened as if nothing had hap­
pened. The force required to bend such steel is almost 
unbelievable to one who has known only the common 
grades. Even transmission gears, hard and relatively 
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brittle though they are, can hardly be broken with a 
sledge hammer. 

With material such as this in its make-up, the little 
8-horse-power car previously referred to might have 
gone :around _ the world without the steering knuckles 
giving- a moment's anxiety. The same betterment has 
affected every vital part of the modern automobile. 
Gears that used to be made of bronze or soft steel are 
now made of alloy st�el, and are clashed into 
mesh by bungling drivers with comparative impunity. 
Instead of axles which rarely outlasted the shortest­
lived car, we now find I-beam forgings which survive 
ditchings and upsets, the blows of cross gullies seen 
too late and taken at high speed-anything indeed, 
which the passengers themselves may reasonably hope 
to -survive without injury. With the occasional ex­
ception of the crankshaft, which still resists the efforts 
of builders to make it entirely unbreakable, because 
it is subject to a great many other considerations thal! 
its component metal, there is hardly a part of the 
modern automobile which, given proper design and 
workmanship, can be excused for failing in service or 
legitimately wearirig out. 

To the man who buys a high-grade car of current 
model� these facts convey merely the comforting re­
flection that he is getting good value for his money, 
and that there is a substantial reason for the seem­
ingly high-price: of-a- good.machine. But to him who 
purchases a second-Ohand-carwhich has seen two or 
thTEle season� ,use, �they -mean something more impor­
tant. So - recent -has been the: general - adoption and 
intelligent treatment of alloy - steels, that if the car 
was built in this country it is- very likely to -develop 
breakages quite unknown ,to its younger days. We 
have in. mind a car which was-built in 1903, according 
to the best standards of -its time, arid which had cov­
ered "many thousands of-miles in honorable service. 
Naturally, it contained no alloy steel, - and naturally 
it had reached the point where one or another lIart 
needed attention somewhat freqUently. The owner 
knew it, inside and out, pretty well, and realized that 
it was only a question of time when certain parts 
were sure to "let go." But he could scarcely under­
take to rebuild the car, and therefore contented him­
self with going carefully over the weaker parts and 
putting them into the best condition possible. One 
day on entering a little New Jersey coast village an 
ominous grating reached his ears. He maneuvered 
the car cautiously. It ran two blocks and stopped 
with a jar-immovable as a monument. A half hour's 
work with a wrench showed that a certain ball bear­
ing, close to one of the bevel gears in the rear axle, 
had broken and had jammed inside the axle. It was 
not so much the fault of the material as of careless 
fitting, but it was eminently the kind of thing that 
crops up after the guarantee has expired. 

Although we have mentioned this incident to illus­
trate what may in time be expected of any. car built 
less carefully and of less perfect materials than the 
best, it must not be inferred that an old car at any 
price is to be avoided. One must indeed be prepared 
to' spend money on replacements; but it is quite pos­
sible that the parts liable to premature failure can be 
replaced with others, specially made of better ma­
terial or design, which will outlast the car. 

Every motorist has known cars which, while of good 
design generally, had certain parts which persisted in 
giving trouble. In such a case it is a mistake to get 
rid of the car as useless, since almost invariably the 
offending parts can be corrected at much less expense 
than would be involved in the sacrifice of the car. If 
a part works loose, it is because of poor design or 
fitting. If it breaks, the remedy may be found in sub­
stituting a new part of stronger material, if it is in­
convenient to increase the dimensions. When a rub­
bing part wears out quickly the chances are that it is 
insufficiently lubricated or imperfectly protected from 
dirt. To devise efficient lubrication or dust protection 
for any wearing member of a car is an easy task, and 
proper attention to it will add many miles to the car's 
service and save many dollars to the owner. 

At present automobiles wear out at a great many 
points-slowly at some, rapidly at a few. But means 
are constantly_ being found to reduce the wear, and 
to render the parts easy of repair or replacement 
when worn. More than that, the multitudinous small 
joints and bearings, whose replacement is difficult and 
whose life is apt to fix the useful life of the car, -ate 
by degrees being made virtually non-wearing. What 
wear occurs is limited more and ino�e to the essential 
elements of·' motor and transmission, and -renewal of 
these keeps-the car in practically new condition. A 
few years from now we shall have cars which run 
almost indefinitely with only periodic overhauling 
and ordinary daily filling and cleaning, 

COST OF RUNNING A CAR. 
An owner of a motor cal" bas rendered a signal serv­

ice �by giving the operating cost of his seven-passenger 
automobile, which covered 30,000 miles in a little over 
two and one-half years. The figures are not estimates 
but are a compilatioB. base� on actual check payments. 
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The statistics show the items of direct cost, which 
vary directly with the mileage. Cost per mile: tires, 
5 cents; gasoline, 2.7; lubricating oil, 0.2; incidentals, 
0.9; total, 8.8. The car averaged about 1,000 miles a 
month, and a yearly average of 7% miles on a gallon 
of lubricating oil. Leaving out the interest and depre­
ciation, which is largely a matter of judgment, and 
assuming the car to be owned in a New York city 
suburb and that it made an average of 1,000 miles a 
month, the followi?g sums up the cost for a year: 
Tires, $5 00; gasoline, oil, acetylene, and repairs, $5 00; 
chauffeur and rental of private garage, $1,300. Total, 
$2,300. 

SELECTING A CAR. 
A large family desiring a car for touring purposes 

requires something more than a five-passenger car 
with small wheels and low clearance. On the other 
hand, the automobilist who desires a car for city use 
and for .business purposes is not in need of a bi�, 
powerful, seven-passenger touring car. Where the 
user of an automobile takes excursions in highways, 
byways, woods, and country lanes, a car with large 
wheels, ample clearance, and good underbody protec­
tion is the kind for his .purpose. For an opera car 
and a car for the park and city streets, a low one 
.easyat entrance JIlld of small power is desirable, be­
cause it is more economical in the consumption - of 
gasoline, in wear on tires, and in general operatmg 
expense. No car with small wheels -and wide turning 
radiu.s should'be considered. A multiple-disk clutch 
is the best for smooth operation, and a selective type 
transmission is preferable. The application of ball 
bearings to the transmission and wheels of the car has 
become almost universal. Such bearings have also been 
'used on the motor -crankshaft by some of the leading 
French and American manufacturers, but on the whole 
they have not beeti-' found to be as satisfactory in the 
long run .as a. well-lubricated plain .bearing. The manu­
facturer should be asked to give a guarantee as to the 
tensile strength and elastic limit of the steels used, as 
well as to their other properties. An axle or gear not 
made of proper alloy steel may break. 

The tyro who purchases a car is generally more or 
less ignorant of the use of the different parts. Spark 
plugs and coils are somewhat easier to understand than 
carbureters, and for this reason if a chauffeur has any 
trouble with his car, no matter what it may be, he 
blames the carbureter. The owner should understand 
that trouble may be located elsewhere than in the car­
bureter, which �nnot change without outside assist­
ance, provided, of course, that it is rightly made 
and that the float is of the right material. Half of the 
so-called carbureter troubles are due to ignition dis­
turbances and other engine troubles, or to a generally 
run-down condItion of the motor from over-use or abuse 
without the proper care being taken of it or the neces­
sary repairs being made. 

THE BUGGY TYPE AUTOI[OBILE. 
The difficulties in the way of automobiling in the 

West are far more serious than in the East. Outside of 
the immediate vicinity of the larger cities, there are 
very few rock roads. Every rain means heavy mud, and 
the country, particularly through the middle West, 
being flat and level, this mud remains for several days 
after each rain. Beyond the middle West the roads 
are rough, rugged, full of ruts and -stumps. Many 
of the streams have no bridges, and must be forded. 
The first attempt to supply a machine capable of trav­
eling over these roads was the production of the high 
wheel or buggy type automobile, with machinery very 
similar to the regular automobile. This type has 
been brought to a remarkable point of develop­
ment in the last few years. Among its features are the 
use of large wheels which are generally from 36 to 
50 inches in diameter, with l%_�inch solid-rubber 
tires. All the machinery is carried above the axles, 
so as to give the greatest road clearance. The tires 
are wedge shaped, so that in thick mud they cut 
their way down to solid ground, and then forward 
througli .the mud. A double chain drive with large' 
sprockets on the two rear wheels and small sprocket!! 
on the 3ackshaft gives considerable leverage for heavy 
pulling. A very elastic transmission is used to ease 
the machinery, so that the chance for breakage in 
rough _ places is materially lessened. In fact, the 
peculiar advantage claimed for this forIT: of trans­
mission on these Western roads, is that in hard pulls 
and heavy mud it can be set so that. it will slip just 
before the strain approaches the breaking point. 

• • • 
Cases are known of cranking a car while the clutch 

was left in and the gears were in mesh, with the re­
sult that the car reversed or started ahead. Several 
accidents in which automobiles have run off ferry­
boats have occurred in this way, viz., by the releasing 
of the emergency brake lever (which generally holds 
out the clutch) jnst as the engine started. A valu­
able improvement, therefore, would be a device that 
would automatically set the gears in the neutral posi­
tion whenever the car stops. 
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uhe C017l17lercial vruc/( v.-;. tlze Jforse. 
The use of automobiles for delivery purposes in 

place of horse-drawn vehicles appeals to the business 
mall as offering advantages in speed, radius of action, 
independence of weather conditions, and the greater 
traffic that can be accommodated in a given space, 
while to the other users of the streets their cleanliness, 
silence, and the safety that comes from more com­
plete control make desirable their general adoption. 

The number of automobiles engaged, in commercial" 
lIervice callnot fail to impress the man who has goods 

SAURER TRUCK RUNNING BETWEEN NEW YORK 
AND WHITE PLAINS. 

to deliver; but in considering their adoption, his first 
inclination is to compare the cost of operation with 
tha� of the horse·drawn system that he employs. As 
a general thing, he does. not consider the increase in 
the volume of his business that 'will come with the 
extension of the district through which he can make 
deliveries, and also the qliicker service that the auto­
mobile makes possible. It is these factors, neverthe­
less, that IIlake the adoption of automobiles an eco­
nomic necessity. ,As an example may be cited the 
case of a cracker manufacturer in one of the larger 
cities, whose automobile, truck has enabled him to in­
crease his ,sales by three tons of crackers weekly. 
With horsecdrawn trucks he could make deliveries only 
to the city iimits, whiie with the automobile he can 
deliver his goods to distant suburban points, and is in 
close touch with customers that were formerly beyond 
his reach. AnotJ:ter case is that of a concern dealing 
in roofing materials, in the delivery of which prompt­
ness is essential. The 5 -ton gasoline truck that' is in 
use averages 36 miles daily, and deliveries are made 
to points that would .be inaccessible with horse trucks 
unless a relay system was employed. Again, a New 
York department store, under a horse-drawn system, 
delivered goods for Westchester County to a distribut- , 
ing station on 125th Street, from which they were re­
layed. The use of automobiles has moved the distrib­
uting station to 15 5 th Street, and the limit of delivery 
has been increased by eight milee. This concern gives 
credit for a considerable increase in its business to 
the improved and extended delivery service. 

!iJ,y !iJenjamin �ogers. 

The prospective purchaser cannot estimate from the 
experiences of others the advantages of this kind that 
he will obtain from the use of automobiles, but he 
may be guided to some extent by comparing the ex­
pense of an automobile delivery service with the cost 
of his present system. The manufacturers of automo­
bile trucks are in a position to know the costs of op­
erating them, for they are in constant touch with the 
concerns using their trucks, and usually' have access 
to their records. A study of the accounts, however, 

Annual expense per truck of operating 2-ton and 5-
ton electric trucks in lots of 10: 

Fixed charges . ....... . 
Operating expense ..... . 
Repairs, supplies 

2-ton. 
$65 6 .00 

1,278.40 
825.30 

$2,75 9.70 

5-ton. 
$820.00 

1,324.00 
1,437.20 

$3,5 81.20 

, The limit of prOfitable horse haulage per' day with 

A /i·TON "RAPID" TRUCK AND LOAD OF au TONS OF HARDWOOD LUMBER AND 
DRIVER ON SEAT. 

will give only an approximate idea of the expense in­
volved, for the load and route conditions will result in 
a wide variance in certain items, and no estimate can 
be made of the inevitable overcharges due to inex­
perience during the first months of operation. A �on­
siderable number of manufacturers have submitted es­
timates of the costs of operating their vehicles, �nd 
the following figures have been selected for presellta­
tion, because an inquiry among the users of automobile 
trucks has, shown them to be extremely conservative. 
Proper management should make it possible to oper­
ate any well-designed and carefully-selected truck at a 
materially reduced expense. 

, Annual expense of operating a 2-ton and a 5 -top. 
gasoline truck: 

Fixed charges . .  , .. .. .. . 
Operating expense ..... . 

Repairs,- supplies 

2-ton. 
$965.00 

1,215.00 
700.00 

$2,880.00 

5 -ton. 
$1,315.00 

1,440.00 
1,05 0.00 

$3,805.00 

The expense of operating horse-drawn trucks of sim­
ilar capacities in New York city is as follows: 

2-ton. 
Fixed charges . . . . . . . . . . $223.00 
Operating expense . . . . . .  2,263.00 
Repairs, supplies 125.00 

$2,611.00 

5-ton. 
$25 4.00 

2,471.5 5 
i26.00 

$2,851.55 

a 2·ton truck is 11 miles, and with a 5 -ton truck 9 
miles. A 2-ton gasoline truck should have no diffi­
culty in maintaining a daily average of 5 0  miles, 
while a 5 -ton should cover 40 miles. The 2-ton' elec­
tric truck should average 30 miles a day, and the 5-
ton 25 miles. While the daily cost of the horse-drawn 
trucKs is less than that of the automobiles, the, cost 
per ton-mile" which is the measure of the work done, 
is much higher. 

As an example of what may be expected from auto­
mobiles under proper conditions and with intelligent 
management, the' following figures merit carefUl ex-, 
amination. They, are extracted from a 'report made 
by the manager of the traffic department to the board 
of ap. express company, and embody a comparison be­
tween the number, cost, 

'
and operating expense of the 

horse-drawn vehicles required to 'perform a certain 
work and'the number. cost, and operating ex'pense of 
automobiles accomplishing the same work. The fig­
ures are compiled from actual stable and garage ac­
counts, and are authoritative. 

Cost of fifty-three double wagons. 

39 3-ton wagons at $373 . .  , .. .  : .. . . . . . .. . 
5 2-ton wagons at $329.43 . ......... .... . 
9 1-ton wagons at $379.10 . ... ...... . . .. . 

212 horses at $220 . . . • . . . . . .  _ . . . .  , ...... . 
5,3 sets double harness at $45. 

$14,5 47.00 
1,6 47.15 
3,411.90 

46,640.00 
2,385.00 

$68,631.05 

A WHITE STEAM: AMBULANCE IN SERVICE. GRAMM-LOGAN ALL-BTEEL 3·TON TRUCK. 

• cllltch Ia uaed that caD be ihroWli ID at hl2:b speed. 'l'he It\lIIIIl engine ill eo IWIOOtii n1IIIlID& that Ii Ia particularly well adapted tor hoI!pitallen1o. 
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Annual operating expenses. 
Interest on $68,631.65 at 5 per cent . . . . .  . 

Depreciation : 
Wagons, $19,606.05 , at 10 per cent . . . . . . . . 
Horses, $46,640.00 at 13 per cent . . . . . . . . 
Harness, $2,385 .00, at 14 per cent . . . . . . .  . 

Feed and labor : 
:l12 horses at $26.70 per month . . . . . . . . .  . 

5 3  drivers, at $65.00 per month . . • . . . . . .  

5 3  helpers, at $45.00 per month . . . . . . .  . 

Cost 01' forty electric trucks. 
10 3-ton trucks at $3,600 .......... . . . . . . .  . 
Extra battery . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
30 2-ton trucks, at $3,400 ....... . . . . . . . . . .  . 

. 3 extra batteries, at $37 6.20 .... . . . . . . . . .  . 
Fittings for 10 trucks, at $100 ... . . . . . . . .  . 

$3,431.5 5 

1,960.60 
6,063.20 

333.90 

67,924.80 
41,340.00 
28,620.00 

$149,674.05 

$36,000.00 
442.20 

102,000.00 
1,128.60 
1,000.00 

$140,5 70.80 
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... Annual operating expenses. 
Interest on $140,5.70.80 at 5 per cent. . . . . . 

Depreciation: 
Trucks, less tires and batteries : . 

$110,742 at 10 per cent . . . . . . . . . . . . . .  .. 
Battery trays, jars, and fittings: 

$2,978.80 at 10 per cent . . . . . . . . . . . . . . .  . 
Battery plates, $14,300 at 75 per cent . . .  . 

Tires, $11,5 5 0  at 125 per cent . . . . . . . . . . .  . 

Current and iabor: 
Complete charge, 313 days: 

3-ton trucks, 26 kilowatts, at 5 cents . .  . 
2-ton trucks, 20 kilowatts, at 5 cents . .  . 

Garage help, 5 men . . . . . . . . . . . . . . . . . . . . .  . 
40 drivers at $65 per month . . . . . . . . . . . .  . 
40 helpers at $45 per month . . . . . . . . . . . .  . 

$7,028.5 4  

11,074.20 

297 .88 
10,725 .00 
14,437.5 0 

4,069.00 
9,390.00 
4,080.00 

31,200.00 
21,600.0Q 

$113,902.12 

Saving in favor of electric trucks .. .. $35 ,771.93 
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This saving is 23 per cent. 
In deciding on the type of vehicle best adapted to 

the work to be done, the purchaser must t!lke into 
consideration the character of the load, the length or 
the haul, and the nature of the road surfaces. For. 
hauls of less than a mile there is no economy hi 
adopting automobiles over horses, nor is it advisabl� 
when there are long waits for loading and unloadiIlg: 
The electric gives its best service over smooth and 
level roads, and for round trips of not more than 35 
miles. It is silent, the .operation is. Simple, it is eas­
ily handled in traffic, and insurance rates are low. 
Its smoothness . of operation reduces the W'el;l.r on the 
tires, and the absence of reciprocating parts eliminates 
one cause of deterioration. On the other hand, gas� 
line cars 'can travel for . unUmited distances; at:e un: 
affected by gradients and adverse road conditions, and'. 
are the only ones that can be used for long hauls. 

In the European countries steam is being applied' 
( Continued on page 63.) 

A HEAVY·SERVICE RELIANCE TRUCX. TWO-CYCLE 'ENGINES ' ARE USED. ONE OF 53 WAVERLEY ELECTRIC "" aGONS USED BY A ST. LOUIS BREWIN(fCOItPAlIY. 

A LAMBERT 3-TON TRUCX USED FOR DELIVERING LARGE q.UANTITIES OF 
PAPERS BY A' CHICAGO NEWSPAPER. 

THE GBABOWSKY l�-'OON' DELIVE�Y 'WAGON. 
-'!'he wagon has a quiCk-detachable power 'plant' which cilJl be taken out entirely and replaced In fifteen minutes. 

G:ENE&AL . VEHlCLE COMPANY'S 3X·TON TRUCX .IN USE BY A NEW YORK DRY 
GOODS FIRM:. 

BRum DELIVERY. WAGONS NOW IN USE BY THE WASHINGTON, D • .c., POST .O:rFICE. 
AgOo.i example of the possiblli\lea ot the automobile in light service. 
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.Jl&h 'lienoion fgnitlon by 9l/agneto. 
The builders of internal-combustion engines realized 

from the first that the problem of ignition was of 
paramount importance, and its solution has required 

ignite the charge. While this system was and still is 
in very general use, it is not entirely satisfactory be­
cause of the possibility of interruptions arising from 

in the development of electrIc currents in the wIre, 
an effect which is in accordance with the laws of in· 
duction. 

Fig. t .-Magnetic now through the , 
CrOll!! bar. 

Fig. 2.-Cross bar partially turned Fig. B .-The field thrown out by the Fig. 4.-'l'be cross bar a�ain becomes , 
with magnetic now cross bar disappears in magnetized as the , ma�netism 

through it. this position. resumes its Bow. ' 

CHANGES IN THE STRENGTH OF THE MAGNETIC FIELD THROWN OUT BY THE CROSS BAR AFFECT THE ARMATURE WINDING AND ELECTRIC CURRENTS ARE INDUCED 
IN IT CORRESPONDING IN INTENSITY WITH THE EXTENT OF THE CHANGES AND , TilE RAPIDITY WITH WHICH THEY OCCUR. 

Fi�. 6 • .:- The Ei�t'JllaRn system. 

careful study and exhaus­
th'e ' experimental work. 
'tihe task 'to be ' achieved is , , 

the 'positive ignition ' of 'tire 

the , multiplicity , of 'Wires and connections, the COrre)' 
sion of the vibrator contacts, and the instabiiity 'olthe 
batteries. 

'To avoid the use of 'batteries, experiments have been 
.made ' with various types of mechani�al generators. 

Fig 7.- The Remy armature with s,tationary windiilg 
and revolving core. 

The development of the magneto has been the result. 
This type of apparatus originated with Faraday, who 
revolved a coil of wire in a magnetic field, and dis­
covered that changes in the degree ' of inagnetization 
of the iron core on which the wire was wourtti - �<1ltea 

INSULATED GRQUNO E O  CONTACT . CONTACT 

TO PLUGS 

Fig. 9.-The Bosch system .. 

charge Cat sueh a 'pdint in 
the compression ' stroke 
that ' complete. combustion 
will result when ,the pls- , 
ton reaches its ' inmoet " 
point in the cylinder" . ' On 
the variable-speed automo­
bile engine it must in �c} 
dition be possible to alter 
the point of igrtition ' ac­
cording to the volunie of 
the chiuge and its quality. 
. The - early "hot-tube" ig­
nition system wa.s soon 
displaced by the Ruhm­
koi1I coil, which was so 
modified that the high­
voltage current ' from the 
-eec(mdary winding passed 
acrOllS a gap located in 
the combustioll chamber, 
where it formed a spark 
of sutlicient lnteJlsity to Fig'. 5.-Typical m�neto armatures. Fir. S.-Field and armature of Bosch high-tenslou magneto, t 

In the modern magneto, 
the magnetic field is form­
ed between the poles of 
powerful U-shaped mag­
nets, the coil that revolves 
in it being wound on an 
iron core of which the 
cross section is s'\lown in 
Figs. 1 to 4. These parts 
are known . as the arma­
ture (Fig. 5 ) ,  Whatever 
the . position of the arma­
tute in ,the . field niay be, 
the ' core , sE'irves ,as a '  con­
ductor by which the mag­
netism �ay flow '-from one 
pole to " the . other . .  ' In the 
posWonf"l of Figs. l and. 2, 
the : m:agnetic flow is 
through ' the cross bar" a 
condition Under wliiCh the 
cross bar becomes . in�iJ,.e­
tized and throws out its 
own magnetic field. When 
the armature assumeS' the 
position of Fig. 3, the mag­
netic flow abandons thie 
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path in favor of the two shorter paths offered by the 
side pieces, and the field thrown out by the cross bar 
disappears. On the further rotation of · the armature, the 
cross bar again. becomes magnetized as the magnetism 
resumes its fiow through it. These changes in the 
strength of the magnetic field thrown out by the cross 
bar affect the armature winding, and electric currents 
are induced in it corresponding in intensity with the 
extent of the changes and the rapidity with which 
they occur. The greatest changes in the strength of 
this field will occur as the armature passes from the 
position of Fig. 2 to that of Fig. 4, for in that inter­
val the magnetic field thrown out by ' the cross bar 
will be destroyed and then reproduced. 

During the greater part of the revolution of the 
armature, . the changes in strength will be slight and 
the induced currents correspondingly small ; but at 
the instant when the cross bar becomes remagnetized 
as the armature leaves the position of Fig. 3, the cur­
rent will be of sufficient intensity to produce satisfac­
tory ignition. This condition will exist twice during 
each revolution of the armature, and · it is necessary 
for the armature to be driven in such relation to ' the 

Scientific AInerican 
While. the make-and-break system as a whole did not 

solve the ignition question, it showed the magneto 
to be greatly superior to a battery as a source of cur­
rent. This advantage does not lie aloIie in the me­
chanical . production of current, but also in the simpli­
fication of engine operation ; for with a magneto it is 
unnecessary to alter the point of ignItion with each 
change in engine speed, as is required with a system 
employing a battery. The intensity of the current 
being in accordance with the armature speed, and 
this being in direct relation to the speed of the crank 
shaft, an increase in the speed · of the engine due to 
opening the throttle will result in the production of a 
current of greater igniting value. Except for extreme 
changes in speed, or under special conditions, . the 
effect of advancing or retarding the spark is obtained 
without the use of the spark-control lever. 

The advantages of the ' magneto have led to its ap­
plication to high-tension or jump-spark ignition, and 
to a development that has made the ignition system 
one of the most trustworthy parts of the cal'. This 
evolution has developed two distinct types of magnetos, 
both of which are driven synchronously with the en-

D I ST R I BUTOR COVER 
fO R E I SEMAN N 

M A G N ETO 

E I S E M A N N M A G N ETO 

. B OSCH M A G N ETO W I T H [RBEE MAG N ETO 
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which is located at the end of t. armature sha� 
From this point the circuit continu to one terminal 
of the primary winding of the coil, .�e other termi��l 
of which is grounded. The grounded part of the �n­
terrupter, a pivoted lever, is operated by a cam car­
ried on . the armature shaft, and ' makes and breaks 
contact with the insulated part. The cam is set in 
such relation to the armature that the breaking of the 
circuit by the interrupter

' 
coincid�s with the produc­

tion of maximum current in the armature winding. 
When the interrupter is making c�ntact, the magneto 
current is offered two circuits �y which it may ' flow 
to ground, one being through the interrupter and the 
other through the primary win4ing of the coil. The 
resistance of the former being low, the current takes 
that path in preference to the other, which is of higher 
resistance. When the current reaches its ' maximum 
the cam breaks the interrupter circuit, and the onl1: 
path by . which the current can then flow to gl"ound 18 
that offered by the primary winding of the coil. This 
sudden and intense flow causes the core of the coil to 
throw out a '  powerful ' magnetic field, which induces 
a current in the secondary winding of from 21),000 to 

WITHERBEE D I STR I BUTOR COVER 

. A. IWlOlate(Unterrupter contact. ; B • .  Grounded coptact o n  lever. C .  Contact adju8t1ng device • .  D .  (Jam. 

crank shaft that each production of maximum cur­
rent coincides with the ignition' point of the cylinder 
to be fired. 

Magnetos were first applied to the ignition' oVauto­
mobile engines on Mercedes cars, the system employed 
becoming known as low ' tension, or · nia.ke-and-break� 
The maximum pressure develop!' :l by these magnetos 
being in the neighborhood of 100 volts, it can ' not 
overcome the resistance of the gap existing in the 
spark plug, and use is · made of a device known as an 
igniter. This projects into ' the combustion space, and 
is cOnIiected with the magneto in· such a manner' that 
the circuit is made and broken as its two points 
touch and then separate. By breaking the circuit at 
the instant when ignition is desired, ' and having . this 
action coincide with the production of maximum cur­
Tent by the magneto, a spark or :flamE1 of high igniting 
power is obtained . . The advantages of this system 
were recognized ' immediately on its introduction, but · 
the frequent adjustment made necessary by the wear­
ing of the igniter parts, and the mechanical difficulties 
to i be' overcome ' in making an igniter that is reliable 
and proof against leakage of compreSSion, pr�vented 
n� general 8<lOptjQn. 

TYPICAL MAGNETOS USED ON AMERICAN · CARS. 

gine by gearing. One type generates the high-ten­
sion current direct · from ' the . Il).agneto � "("mature · and 
the other · uses an induction coil for raisiJ : the voltage 
to the potential necessary for jump Sl Irk ignition. 
All commercially successful systems are 1I0ng one or 
the other of these lines. 

The Eisemann· and Rerp,y and similar ,ystems are a 
development of the logical attempt to make use of·· a 
magneto as the source of current for a high-tension 
or secondary coil. Their . direct . connection with Ule 
pI'imary winding of the coil would not give satisfactory 
results, for the gradual rise in the intensity of the 
current would give correspondingly gradual changes 
in the magnetization of the core of the coil. Good re­
sults will be obtained only when the magnetic field 
thrown out by the core of the coil changes its strength 
abruptly, and to attain this end use is made of a de­
vice known as an interrupter ·or circuit breaker. Fig. 
6 illustrates the general principles of the Eisemann 
system. 

The magneto itself is of the low-voltage type, giv­
ing a current at from 20 _to '  .40 volts only. One end 
of the armature winding is grounded, the live end 
passing to the insulated contact of the interrupter, 

40,000 . volts. . ThIs . current · is . pa,ssed . to :the .. proper 
spark plug thro�gh the medium of .. a distributer 
located . on the· . magneto. and �driven , by, the .. armatur� 
shaft. · A. condenser is . connected across . the: interrup­
ter . conta�ts . to reduce, the . sparkIng. as the ·circuit. is 
broken, a� to effecL a more . abrupt change in the 
magnetic leia 9f. the coil. ' 

. . .  

In the �y: magneto the winding, which is station­
ary, .is connected through the magneto circuit breaker 
with · the primary... of the. spark con. The circuit · is 
mechanically · broken during ' the current wave , or im­
pulse generated by . the main,eto. The. current . wave 
generated, due to design of the " magneto, retains prac­
tically its maximum strength , for over 45 deg .. ot'·the 
inductor's revolution. It is claimed for this. construc­
tion· that it .permits of a very large timing range for 
advancing and · retarding the ignition point without 
weakening the spark. The timing of the spark is ac­
complished by shifting ,th� circuit , breaker around the 
armature . shaft, . to which is attached · t�e circuit­
breaker cam .. 

This arrangement .is frequently confounded _ with 
the true highctension magneto system, and spoken of 

(Oontinued on page 69.) 
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Our Legion Oires and OJulir oroulJltI.;. 

Tires have long been made the scapegoat for a great 
many automobile ills. Not only is the tire blamed for 
any breaks or derangements of machinery, but during 
contests 'of both speed and endurance, the words "tire 
trouble" are supposed to be sufficient ex:cuse for almost 
any delay. From their very nature and from the work 
they are caned upon to perform, Ures are subject to 
severe :wear and are apt to .be sources of trouble, ' but 
it is safe 'fo say that ninety per cent ' of tire trouble 
ariSes' from calises that can be removed . . 

:A (Hscussion of �titomobile tires is very much like 
a disculilsion of 'footwear, for the needs Qf self-propelled 
vehicleS hi the- way of tires are as varied and diversi­
fied as the varieties of footwear Jl.eeded by the different 
races an!! nations of mankind. In selecting tires for 
a car, the .same, judgment and discretion is necessary 
as in selecting sl1oes. ' Dancing pumps that w'ear satis­
factortly in . the ballroom would not last very long 
while tramptng thrQugh the woods or mountain climb­
ing. A t:i-ack ,'athlete would make a very poor showing 
if he ;were shod with' a miner's hobnailed boots, and 
ordinary walli:ing shoes would give a miner very poor 
service. 

Tires- may be roughly cJassified as pneumatic, solid, 
and ' enecial. , The pneumil:t1.c tire is again subdivided 
into the : '�singl&tube" or "hose-pipe" tire, which is now 
very HtUe used, and the almost universal "double-tube" 
tire. A double-tube p�eumatic tire consists of an outer 
shoe or casing, which is. desigJJ.ed to ,be more or less 
readily rem:oved, within which there is

' 
an inner tube 

or air chamber. The inflation of '\he , inn..er tubE) 
usually serves the double purpose of holding the tire 
secl!rely ; to tM tim : and at ' the same . time inflating 
the 'tire sufilCiently to sustaip the weight ' of the vehicle. 

A:, single-tube tire, as shown in Fig. 1, is usually 
secured : to the rim of the' whe.el by means of bolts or 
lug.. Tires of this type are generally credited with giv­
ing very good . service, except that i\ra the case of a 
puncture it is exceedingly difficult, if not impossible, 
to repair . the tire properly. Tires of small size can I ." , . . .  . 
IOmetimes be -repaired. by cementing an inserted plug, 
but larger size single-tube' tires can b� repaired only 
by cutting down th,rough the various layers of . fabric 
to the h�side layer . of rubber, which . is deSigned to 
hold the air. Aftel" �hts has been vulcanized, the fab­
ric i. again built up layer by layer, and the outer 
co:vering &J,d tread is put on last of all. , 

With the exception of one special type of pneumatic 
tire, which is boIted ' to the rim and not held on by 
th!l inflation of the inner tube, practically all dOl,lble· 

f!G 1-
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tube tires ' can be classified as "clincher" or "Dunlop." 
Tires of the Dunlop type (Fig. 2) have wires in each 
side of the tire, as indicated by the letters A and A', 
which keep the tire from enlarging as it is in1i.ated 
against the rim. The , clincher type of tire is very 
widely used, and is again divided into two classes : 
the ordinary clincher ( shown by Fig. 3 )  and the quick 

· detachable (shown in Figs. 4, 5, ana 6 ) .  The regular 
clincher tire is made usually with a '  bead which is 

· more or less flexible, so that it can be. stretched 'over 
· the mie-piece' clincher ' rim on wht'ch it is used. On 
the other hand, the quick-detachable type of clincher 
' tire is iminufactured u8ually' witli a. hard bead: which 
is designed not to stretch, for the reasoJl. that the 
lugs or stay bolts which are generally employed with 
tbe regular form of clincher tire are nearly always 
emitted in the quick-detachable type of clincher tires. 
Quick-detachable is a term now applied to clincher 
rims of any form which permi!s the removal of the 
outer flange, so · that the casing containing the inner 
tube can b� slipped on. After the outer flange or ring 
is put in place, the tire is inflated, as in the case of 
the regular clincher form of tire. A great many pea-

· pIe confuse 'quick-detachable tires and '-qemountable 
rims. All of the demountable rims lPanufactured hi 
this country ( with the exception of one of the . bolted­
on type) use the regular one-piece clincher rim, and 
the regular form . of cJincher tire. ' This one�ptece 
clincher rim is fastened' to the . wheel in some manlier 
which permits it to be more or less readily removed. 
We have no time or space in this article to go into a 
discussion of the various mechaniCal means by which 
this is accomplished. . It is sufficient to say that on 
some forms of demountable rims, the ordinary long 
valv� stem can be used, while on others it is necessary 
to use a short valve stem, which does not . extend more 
than a small fractioJl. of an inch within the interior 
circumference of · the rim. The difficulty with this 
f011Il of rim is that air can be pumped into the tire 
ollly when the rim is removed froin the wheel. To 
overcome this difficulty, some demountable-rim manu­
facturers who cannot conveniently -use a long stem, 
employ an L-shaped stem, which protrudes slightly 
from the side of the tire close to the rim. At least

" 

one form of demountable rim permits the use of -regu-. 
lar . long-stem lugs. Nearly all others require the use 
of .what ai'e called short lugs, which are held in place 
by a bolt or screw extending but a small fraction of 
an inch within the inner circumference Of. tbe rim. 
Most demountable rims requIre attention, on account 

of the loosening of the mechanical fastenings. The 
short lugs seem to work satisfactorily, but demount­
able ' rims which have inaccessible air valves are apt 
to give trouble. It may be saId that, w.th this excep­
tion, most forms of clincher tires give satisfactory 
servIce upo. demountable rims, and that the terrors 
of a deflated tire ar� very . much lessened by having 
an extra tire already ' Infiated upon a rim ready to 
take the place of the one which , has gOl).e out of co�-
missi��. , _ . , 

Each type . of pneumatic tIre Is lJ!.anufact�red with 
tr�ad!, o� various kinds. , Perhaps the plail). sqlooth 
rubber tread is most generally used, but many manu­
facturers have a special form of raised; grooved, or 
corrugated rubber tread, .each supposed ' to have spe­
cial merit in preventing skidding and in wearing well. 
Various forms of steel studs and leather strips are 
also used to prevent skidding and Slipphig, not to 
mention combinations of wire and rubber for the 
same purpose. The . recent offerings of tlres made 
wholly or in part from leather are the result of the 
high state of perfection to which the mineral tanning 
processes have ' 

been brought, ' t:endering the leather 
used so exceedingly ' tough yet s<>ft and pliable as to be 
practically puncture proof. Orie recent make of tire, 
which combines in its composition ' leather, canvas, and 
rubber, with ''Cold-drawn steel rivets. for anti-skidding 
purposes, is distinguished from others of its kind by 
the fact that the leather tread is so designed in alter­
nate layers that each !lection is renewable, and the life 
guaranteed by the maker is from 5,000 miles for the 
larger sizes to 10,000 miles for the 3-inch and 3%­
inch sizes. Each of these forms of tread is per� 
haps well suited to certain conditions. Tires which 
give very good service when used in the city upon 

. asphalt do not always prove satisfactorY when used 
upon country roads. It . seems that combinations of 
metal ' and rubber, or metal, leather, and rubber, do 
not last as well as treads tha:t are made of rubber 
alone. Whatever fOrm of non-skid tread ' is used, it is 
found of little value wilen l!-il .  automobile encounters 
really deep mUd. or snow . .  Under these more .severe 
conditions, all drivers of 'experience use some form of 
chain. Apparently smooth all-rubber tires are most 
economical . and ' satisfactory for ordinarr use, and 
chains used in connection with these tires form the 
best combinations for severe .conditions - of travel. 

Every automobile owner is interested in what. causes 
tire trouble, and is anxious to k.ow by what ; means 
it can be avoide'd , In the ' fl,rst place, too much must 
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not be expected of a pneumatic tire. A new tire prop­
erly designed for the work it has to do should run 
about 2,000 miles without trouble, except in case of 
direct injury through a cut or a puncture. After the 
first two or three thousand i mUes, trouble is to be ex­
pected. I know of one very prominent automobilist 
of considerable experience who renews his tires after 
about 2,000 miles, and says that what he loses is 
more than made up by what he saves in the way of 
trouble when he tries to wear out the tires completely. 
OverlOading and under-in.ttating are the two things 
which perhaps shorten the life of a tire more than 
anything else. 

Too many manufacturers have been inclined in the 
past to equip their cars with pneumatic tires of too 
light weight. To lessen the cost of his product, the 
tire is the first thing upon which the manufacturer 
economizes. Sometimes tires of inferior quality are 
used, but generally the "economy" is attained by equip­
ping the car with tires a size or two too small for the 
weight to be carried. Many times the manufacturer 
Is not to blame for overloading the tires, for the rea,-

. son that the owner of the car puts a tonneau on a 
runabout, or replaces a touring car body with a heavy 
limousine. This overloading of tires is sure to cause 
trouble; and very greatly shortens the life of a tire. 
Each size and weight of pneumatic tire is ' designed to 
carry a certain load, and to stand certain strains. If 
the load or the speed is very greatly increased, the 
strains upon the tire increase in eVen a greater pro� 
portion. There is no better investment than the 
Slightly increased cost of larger tires. A tire with 
a comparatively light load upon it will run many 
times as far as the same tire with a slight overload. 

Under-inflation is the cause of about as much trou­
ble as overloading. A pneumatic tire is depressed or 
flattened slightly at the point where it rests upon the 
ground, and this point of flattening travels round and 
round the tire as the tire rolls along the road under 
the wheeL This flexing or bending of ' the tire gives 
the pneumatic tire its easy-riding qualities. If a tire 
is pumped up too hard, the weight of a car is not 
sufficient to flatten it, and the tire rides hard. On 
the other hand, if the tire is not sufficiently inflatid, 
the tire flattens too much (Fig. 7).  This flattening 
causes an excessive bending of the walls of the tire. 
A piece of 'wire may be broken by being bent back 
and forth a sufficient number of times. In the same 
way a tire will give way or blow out when its sides 
are flexed or bent too often. Pneumatic tires are de­
signed and constrtlcted to stand a certain amount of 
this bend.ing, but under-inflation causes such severe 
bending that the life of a tire is very greatly short­
ened. A tire which will run 3,500 or 4,000 miles prop, 
erly inflated, will have its life shortened to 1,500 or 
2,000 miles or even less when run with poor inflation. 
The excessive flexing or bending of the sides of a 
tire also causes the tire to heat up. Rubber is vulcan­
ized at a comparatively ·low temperature, and excessive 
heat is very injurious to the casing and inner tube. 
A tire which is properly designed will stand a pres-
8IJre mll.Jly timell greater than. thll-t wbicp ill (lver put 

on a tire in use. Few tires are ever injured through 
over-inflation. Every tire manufacturer continually 
urges his customers to keep tires properly inflated. 

If a tire is constructed with many layers of fabric, 
so that the walls of the . tire are very thick, two diffi­
culties are . at once experienced. The bending of the 
sides of the tire .as the ' car runs causes excessive heat­
ing. This bending also 'causes th.e different layers of 
fabric to separate. Besides, a tire frequently "rim­
cuts," and is injured by having the steel rim pressed 
down against it. Tires that have heavy thick walls 
frequently give good service if they are kept well 
inflated, while, on the other hand, under-inflation 
causes them to "rim-cut" and blow out very quickly. 
Some tires, especially those of foreign manufacture, 
are very thin and fJexible. They are made of strong 
fabric and high-grade rubber, and are less liable to 
injury through under-inflation. The bending of the 
sides of the tires also generates less heat, because 
the sides of the tire are thinner. Such tires are serv­
iceable on good roads and at high speeds, but fre­
quently they do not stand the cuts of a rough coun­
try or mountain road as well as a heavier form of tire . 

A defective rim will also frequently shorten the life 
of a tire. A dent in the rim may cause undue strain 
upon the fabric at that point. Sometimes a rim which 
has been run without a tire is slightly flattened down 
and sharpened, so that a tire will not fit exactly, and 
Is cut and injured by the rim. Persistent trouble with 
one wheel usually results from this cause or from the 
wheels ' being out of line. Any mechanical derange­
ment of the car or its rUnning gear which causes a 
wheel to be out of line, or the bending of a wheel 
which causes it to "wobble" as it goes round, will 
soon cause trouble with the tire. In the same way 
unequal action of brakes on the rear wheels, by which 
all the braking strain comes upon one . wheel, or an 
improper design of the differential, which ' causes more 
driving strain upon one wheel than the other, will 
cause that particular tire to show excessive wear. 

Other things being equal, the wear on tires is pro­
portional to the skill and care used in driving. A 
driver who starts his car suddenly, jumps into high 
gear within a few feet, comes up at full speed to 
within a few feet of the place where he wishes to 
stop, and then puts on the brakes hard, subjects his 

, tires to unnecessary wear and to excessive strains 
which greatly shorten their lives. In the same way 
a driver who applies excessive power, and unneces­
sarily spins his wheels upon a wet pavement or muddy 
or sandy road, grinds down his tires. The sides of 
tires are very frequently injUred by being needlessly 
run in narrow ruts, or by being rubbed up against 
the curb when stopping or by turning a corner too 
sharply. Perhaps the greatest strain is placed upon 
tires in taking curves and turns at too high a speed. 
Everyone knows that it takes a great deal of ,power 
and force to change the direction of a moving body. 
Friction between the roadway and the tires ca.,uses 
this change of direction, thus producing very great 
side . strain!;! upon the tires (Fig. 8) . The freqllency 
wit!! wblcb. tire!! explg4e II-t tIJrnlii sboIJi4 PI! a sum· 

cient warning even to . the most reckless driver. The 
slower the speed with whiC;h corners and curves are 
taken, the longer tires will last. The life of the tire 
('an also be increased by· throwing out the clutch in 
going around corners and over severe bumps. The 
differential or equa.lizing gear works when a car turns 
a corner. It does not turn as readily when transmit­
ting power as when running idly. One racing driver 
of worldwide reputation goes so far as to assert that 
a differential gear does not work at all . when a car 
is rounding a curve under power. If the differential 
does not work, the rear tires must slip and undergo the 
strains .and wear that go with slipping. Many' auto­
mobiles are so designed that when the body of the 
vehicle is jounced . up and down, as when crossing 
raised .car tracks o,r similar obstructions, motion is 
transmitted by the body �f the vehicle to the tires 
through the driving chains or driving shaft. This 
slight jerking back and forth of the tire, which an 
owner could hardly discover, is given by engineers 
as the reason why S9me cars are especially hard on 
tires. 

The lightness and resiliency of air are responsible 
for the worldwide adol?tion of pneumatic tires in spite 
of their many shortcomings. That the expense and un­
certainty of pneumatic tires have caused thousands 
of inventors to try to solve the problem of providing 
a trustworthy resilient tire, is shown by the three thou­
sand patents on improvements in tires which have 
been issued by the ' United States Patent Office. Of 
course, a vast majority of these patents are . worth­
less, because they were taken out by men with no 
experience in the manufacture or use of tires. 

Various forms of internal puncture protectors have 
been devised. . Some ' consist of layers ' of felt, and 
others ot' disks .of metal between layers of fabric. 

. These are usuaily crescent shape in design, and are 
placed between the inner tube and the casiiig (Fig. 9) . 
Under favorable conditions some of these protectors 
have been known to stay in a tire for a considerable 
Deriod of time without causing trouble. No doubt 
they prevented many possible punctures. As a gen­
eral rule, however, the introduction of any material 
between the casing and the inner tube soon causes 
trouble. The continuous flexing or bending of the 
tire, especially when run with under-inflation, soon 
causes a breaking or derangement of the internal pro­
tector. The added thickness also causes excessive heat­
ing. For these reasons the use of internal protectors 
of these types has not become very general. 

In seeking to protect a tire from puncture, a great 
many forms of external protectors have been devised. 
They are usually made from leather or from fabric 
and rubber, and are frequently covered with rivet 
heads or metal studs (Fig. 10) . Sometimes these pro­
tectors are placed over the casing when the tire is 
deflated, and are . held . on by inflation. In other cases 
there are metal hooks, which catch under the edge of 
the clincher rim. C Other types of protectors are held 
on by rings and 'by buckles. Such protectors are 
usually ra.ther expensive, and cost. perhaps about h!lolt 

(Qontinuea on page tm.) ' 
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The successful operation of any kind of automobile, 

be it a touring car, commercial vehicle, motor; cycle, 

or motor boat, depends to a great extent ,on the proper 

lubrication of all the many working parts" a fact which 

is very often overlooked by both owner and chauffeur, 
and which results in 
shortening the life of the 
vehicle �nd in large repair 
bills. If a car has been 
neglected for any length 
of time, ' as far as conscien­
tious lubrication is con­
cerned, nearly every mov­
,ing part becomes badly 
worn. Fifty per cent of 
aU repair bills could easily 
be saved if the chauffeur 
would lubricate the entire 
car systematically. 

,gen and carbon , only • •  DlstiUed oils, , are produced , by 
distilling, deodori,zing, ' and ', colOring by chemical , treat­
ment the petroJeuDi tar . .  wh�ch is left aft!lr all residual 
oils have : been obtained.. The "Iubric,ating , qu,aUties 
of a mineral oil are greatly increased by compou,nqing' 

. able the reader to compare som!l. of the best-known: oils 
on the market to·day. For obvious reasons manufac­
tUrers' names have .been omitted. The writer advises 
that eyery .<!wner comply with the lubricating directio'D.s 
furnished by the manu�acturer of the car. This is the 

cheapest and best course 
to follow, for the maker of 
the car has in most cases 
tried out a large number 
of leading lubricants, and 
if he recommends a cer­
tain brand, he does it only 
because he has. found it 
particularly satisfactory. 

Of all the troubles which 
may occur, those resulting 
from faulty lubrication are 
the most serious because 
they can be remedied usu­
ally only after long delay 

Pig. 1.-VISOOSITY TEST. Fig. 2 . ....:FLABB: TEST. 

Gas - E n g  i n e Oylinder 
Oils,-In cylinder and 'pis­
ton lubrication, where very 
high temperatures prevail, 
Rot only the viscosity and 
purity but also the flash 
point will have to be con­
sidered. The flash . point 
should not be below 410 
deg. F. Cylinder oils 
should not decompose at 

on the road. In many cases, however, the car must 
be towed home, so that the defective part may be 
renewed. Other troubles, such as those caused by 
faulty ignition, carburetion, or even tire troubles, can 
be remedied quickly. Moreover, the chauffeur is 
usually warned ' in these cases. Lubrication ' troubles, 
however, appear suddenly. 

To be 'able to lubricate our ear properly, it is abso­
:Iutely necessary to have a system of lubricating. In 
other words, we must lubricate certain parts daily, 
some weekly, and others monthly. In addition, we 
must understand the nature of the lubricants used, 
and the devices employed ' to take care of the indi­
vidual lubrication of bearings. We must familiarize 
ourselves, therefore, with the following : 

1. Lubricants, their nature in general. 
2. Lubricants used on a car, which may be ,subdi­

vided into the following groups : (a)  Liquid lubri­
cants ( cylinder oils ) .  ( b )  Semi-liquid lubricants 
( non-fluid oil, vaseline, greases) .  ( c )  Solid lubri­
cants , ( graphite) .  

3. Lubricating oil teats : ( a )  Specific gravity. 
(b)  Viscosity. ( c )  Evaporation or volatility. ( d )  Flash 
and tire test. ( e )  Cold test. (f)  Acid test. 

4. Lubricating systems : ( a) Grease cups. (b)  
Gravity feed. ( c )  Pressure feed. ( d )  Mechanical force 
feed. ( e) Splash system. 

5. How to lubricate the car systematically : daily, 
weekly, semi-monthly, monthly. 

6. General remarks. 
Lubrioants : Their Nature in General.-The majority 

of oils and lubricants marketed as automobile oils 
to-day by a very large number of concerns are made 
by the Standard Oil Company. Numbers of small 
jobbers have helped considerably to confuse matters 
by selling one of the Standard Oil Co.'s ordinary ma­
chinery oils as a special automobile oil. 

Hydrocarbon oils are strictly mineral oils, free from 
acid, and having petroleum as a basis. They are sub­
divided into residual oils and distillate oils. Residual 
oils are the products left over after the more volatile 
oils ( gasoline, kerosene) have been volatilized dur­
ing the process of distillation. They consist of hydro-

Pig. 4.-GBAVITY FEED OILING SYSTEM:. 

or mixing it with some fatty oil ( animal or vegetable) , 
such as sperm, lard, tallow, fish oil, or vaseline. At 
high temperatures most of these oils, however, lose 
their lubricating qualities. Vegetable and animal oils 
are liable to decompose at high t.:lmperatures and then 
liberate acids ' ( injurious to metal) or tar. To the 
group of animal oils belong: ( a )  The blubber of the 
whale ( spei'm-oil) ;  ( b )  neatsfoot oil, from boiled cattle 
feet ; ( c )  lard oils ; ( d )  tallow ; ( e )  ftsh-oils. 

To the group of -vegetable oils belong : (a)  linseed 
oil, obtained by compressh;lg flax seed ; (b)  cotton-seed 
oil, produced by grinding, steaming, and pressing the 
seed of the cotton plant ; (c)  olive oil, from olives ; 
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( d )  palm oil, from African palm nuts; ( e )  resin oil, 
produced by distilling the resin of pine trees ; ( f )  
castor-oil. 

As far as the origin of petroleum or crude mineral 
oil is concerned, it mUirt be said that the opinions of 
scientists, chemists, and geologists still differ consider­
ably. Some say that crude oil comes from inorganic 
substances, while others claim that it is of organic 
origin. At any rate, one fact remainS': All mineral 
cylinder lubricating oils contain carbon, although 
some manufacturers try to impress on the public that 
their products "will not char," "contain no carl)on 
whatever," or "will deposit no carbon." These broad 
claims show how very, 

'
very little some 

'
oil dealers 

seem to know about their own products. While 
all oils deposit some carbon, different brands will 

J) deposit different percentages of carbon, depend­
ing also on conditions in cylinders. 

Obviously, the oil that deposits the least car­
bon will be the best to use. By filtering an oil, 
one can reduce its carbon-producing qualities. 
The more an oil is filtered, the lighter and clearer 
in color it becomes. In its natural state, oil is 
greenish black to dirty dark brown in color. A 
completely filtered oil would be water white or 
colorless. Partially filtered oils are of a reddish, 
yellowish, or straw color. 

Liquid Lubricants ( Cylinder Oils) .-Marine 
steam engines " are strictly high-speed engines, 
the steam itself being of very high pressure and 
high working temperature. Therefore oils which 
may give perfect satisfaction on slow-running, 
10w-prE\8sure stationary steam engines ' cannot be 

The oil flows from the crankshaft Into the 011 well B, and Is pumped from 
there Into the tank A at the cylinder heads. It flows by gravity to the main 
bearings and oilways drilled In the crankshart to the connecting-rod bear­

Ings. ' The oil pump. not shown, Is at C. D Is a glllSs showing height of oil 
1JJ the reservoir. 

used. A good automobile steam-engine oil should 
have the following qualities : High flash tel'lt 
( 600 deg. ) ,  and sufficient viscosity to adhere to 

, the very hot cylhlder walls. The table will en-

high temperatures. The price varies from 50 cents to 
75 cents a gallon wholesale. Inferior oils cause knock­
ing and gumming of rings. 

Semi-Liquid Lubricants ( Non1f,uid Oils, Vaseline, 
Greases) .-To this group belong the partially lique­
fled oils, which should be free from acid and manufac­
tured from mineral oils only. Generally they exist 
in a plastic condition, flowing slowly to the bearing, 

TESTS OF SOME LEADING LUBRICATING OILS. 

Brand. Specific Viscosity at Flash Point. Fire Point. Gravity. 212 Deg. F. Deg. F. Deg. F. 

1 0.882 59 450 500 
2 0.919 57 415 , 480  3 0.910 57 B65 410" 4 0 .880 73 435 510 5 0.875 51 450 500 
6 0.900 100 500 500 
7 0.892 57 410 500 8 0.869 47 420 480 9 0.800 50 435 480 10 0.892 55 500 500 11 0.9(X) ZT 400 450 12 0.895 47 420 470 

_ .. ... - .- -
and beginning to lubricate as soon as applied. Non­
fluid oils ( vaseline ) have special oil cups in which 
the lubricant is forced to tIle bearing by spring pres­
sure ( Fig. 3 ) .  When using greases, however, screw 
pre8sure cups turned by hand are employed. Greases 
in general are nothing but mineral oils, thickened with 
tallow, soaps, graphite, chalk, starch, etc. Some of 
these ingredients, added to thicken the oils, actually 
increase their lubricating quality. This is true of 
graphite. More often, however, they increase the man­
ufacturer's profit. They are employed to lubricate 
steering connections; wheels, water pumps, universal 
joints, ball bearings, and transmissions and main-bear­
ings of 2-cycle engines. 

Non-fluid oils are mineral oils so treated as to be-

1 

Fig. 6.-SPLASH SYSTEM: OF LUBRICATION; 

A Is a cock to Ws$ lllYol 91 ,IJ.. � If _  4raIn cock. 
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come _ partially solidified. Their consistency varies 
but little with changes of temperature. They have 
the advantage over regular oil that they do not drip. 

Solid Lubricants (Graphite ) .-Graphite iff one of the 
best lubricators known and can be used in most parts 
of the car, added to the oil, whkh then carries it to 
the bearing proper. Mixed with grease, forming a 
heavy paste, it has been used successfully in ' slow· 
running journals, transmissions, . or wherever very 
heavy -surface pressures exist, or wherever oil does not 
permanently identify itself either with the journal or 
bearing but forms an intermediate film only, depend· 
ing on the pressure transmitted and the viscosity. 

Graphite forms hardly any film between rubbing 
surfaces, but associates itself with either one or the 
other or both working parts. It acts like a filler or 
veneer and is of great value when . used on poorly 
surfaced machine·parts. It is marketed in two forms­
amorphous (or powdered ) and "flake"-and in connec­
tion with cup grease, universal-joint and gear-case 
compounds, good for chains and fiber cam·shaft gears. 
Mixed with quickly-drying shellac, it forms a rust­
proof coating for rims. Threaded connections treated 
with a mixture of graphite and oil will form tight 
joints, but can nevertheless be easily removed. -

Oil Tests. -As the conditions ( temperature and pres­
sure) under which lubrication must take place are so 
changeable throughout the various - moving parts ' of an 
automobile, the greatest care should be exercised in 
selecting lubricants. To be able to judge oils it is 
necessary to be acquainted with the various tests 
which are made to determine their qualities. In the 
following these tests are as briefly described as pos· 
sible. 

1. Specific Gravity.-The relative weight of an oil 
as compared with that of water at a given tempera· 
ture is called . specific gravity of the oil, and is meas­
ured in degrees Baume. Only manufacturers conduct 
specific gravity tests. 

2. Evaporation, or Volatility.-The amount of oil 
lost by evaporation is determined by the saucer test, 
which consists in exposing an oil in a flat receptacle 
to a temperature of from 200 to 250 deg. F. for twelve 
to twenty-four hours. The test is made chiefly by 
manufacturers, but can be made by the automobile 
owner. 

3. Viscosity.-Of all oil tests, this is probably the 
most important. By it we determine the fluidity 
or body of an oil at certain temperatures. For instance, 
the body or thickness of a cylinder lubricating oil 
at normal temperature is absolutely no guide to its 
lubricating quality. It will be much thinner at higher 
temperatures, such as we find in the cylinders of a 
gas engine, where the normal temperature is not 
lower than 200 deg. F. and rises to 350 deg. F. Vis· 
cosity, properly speaking, is the cohesion of the oil 
molecules, and defines their adhering qualities to 
the metal surfaces which they are to separate and 
lubricate at given temperatures and pressures. The 
viscosity test consists in determining the length of 
time in seconds it takes a. certain amount of oil to flow 
through an aperture such as a small tube of a given 
size and length. The temperature of the oil is kept 
either- at 100 deg. F. or 212 deg. F. It is essential that 
this temperature be carefully maintained throughout 
the test. The body of most oils raised to 300 deg. F. 
is only about 2 per cent to 6lh per cent of the body at 
70 deg. F. ( See Fig. 1 . )  

4 .  Flash and Fire Tests.-The flash point o f  a lubri· 
cating oil is the temperature which, a burning taper 
being held over the surface of the oil, will produce 
a flame. Only the vapors which have risen from 
the surface of the heated oil are ignited, however, and 
not the oil itself. Hence the flame is almost immedi­
ately extinguished. By the flre test, we determine 
the temperature at which an oil takes flre and con· 
tinues to burn when brought in contact with a burn·· 
ing taper. ( See Fig. 2.)  

5.  Oold Test.-Lubricants, in general, when ex· 
posed to low temperatures, congeal and set more or 
less, thereby clogging lubricators, oil feeds, etc., and 
ceasing to lubricate on the one hand or increase 
friction on the other. A motor is started with greater 
difficulty in cold than in warm weather. A large 
number of - manufacturers put three grades of gas 
engine cylinder oil on the market. These are the light, 

A 

Fig. S.-THE OIL RING SYSTEM:. 
.A Is the shaft ; B, the bearing ; 0, on ring ; D, on: 
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medium, and heavy qualities, often called summer 
and winter oils. The cold test of a fairly light oil 
is the temperature at which the oil starts to congeal 
and stops flowing. When testing heavier lubricants, 
the oil to be tested is first frozen, and the tempera­
ture is taken at a point at · which it starts to flow 
again. In a cold test for steam cylinder oil the con· 
gealing point is about 45 deg. F. Machine and engine 

Fig. 9.-LUBRICATING DEVICES ON DASHBOARD. 

oils congeal at about .32 deg. F. There are some light 
oils which are specially manufactured for winter 
use, having a cold test as low as 0 deg. F. 

6. .Acid Test.-When using greases or non·fluid oils 
for ball bl)ar1ng lubrication, it is essential that they 
be free from both mineral acids and fatty acids ( due 
to bad refining or presence of some fatty oil) . A 
simple ' and practical method of testing for acid is to 
take a polished steel plate or rail and partly cover it 
with a strip of ftannel or lamp wick which has been 
saturated with the lubricant to be tested. This done, 
it Ethould be exposed to the sunlight for a day or two. 
The flannel should then be removed and the plate or 
rail wiped dry. If the lubricant is free from acid, the 
steel w1l1 have retained its' old gloss. If,_ however, 

Leather cone 
clntch. Castor 

or neat's foot 
on should be 

used. 

Fig. lO.-VARIOUS TYPES OF OILING SYSTEM:S. 

dull spots have developed on the surface covered by 
the flannel, it 1s a sure sign of the presence of acid. 

Lubricating Systems.-Grease Oups (Fig. 3 ) .-There 
are several types of grease cups in use to-day. These 
are : (1) Magazine grease cups, used to lubricate 
more than one bearing. In these a comparatively thin 
grease should 1$e used. ( 2 )  Small grease cups . located 
on the bearings proper. The grease is forced to the 
bearing either by spring pressure ( thin grease or non­
fluid oil ) or by hand pressure ( thick grease ) .  In many 
instances the main shaft bearings of transmission 
cases are lubricated separately by grease cups, which 
are generally located under one of the side members 
of the frame. Care should be taken that the grease 
actuallY gets to the bearings, as the pipes leading 

Fig. S.-TYPES OF FORCE FEED LUBRICATORS. 
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from the cups to the bearlnce mutt be filled eompletely 
before any grease will lubricate the bearings. The 

. ordinary commercial grease cup thould not be used 
on automobile work, as the _ cap is very easlly un· 
screwed by the vibration of the car and then falls 011. 
Only self-locking cups are to be recommended. 

The Gra1Jity Feed System (Fig. 4 ) .-Probably the 
simplest system used to convey lubricating oils to 
their respective bearings is the gravity system. The 
oil flows by gravity from a cup or a tank to the bear­
ing through small copper pipes. The amount is regu· 
lated by a needle valve for a certain number of drops 
per minute, which can be counted as they leave the 
oiler and pass through a sight ( glass) tube . 1?efore en­
tering the feed pipe. In cold weather care should be 
taken that the oil actually reaches its destination. 
If the oil proves too thick and a thinner grade cannot 
be procured at once, it may be thinned with a little 
kerosene. Perfectly clean oil should be used, for the 
least foreign matter is liable to stop up a small open­
ing in the needle-valve through which the oil drops. 
When the system is used to lubricate engine cylinders, 
a pressure-tube must be provided inside of the gravity­
fee.d cup, so as to allow for all back pressure from the 
cylinder. 

The Splash System (Fig. 5 ) .-This system is ex· 
tensively used to lubricate the motor and transmis­
sion. The crank case is filled up to a certain level 
with cylinder lubricating oil, in which the revolving 
crankshaft and connecting rods dip, splashing the oil 
over the crank-case interior. In some cars the entire 
motor is lubricated by the splash system ( cylinders, 
camshafts, and connecting rods) . To replenish the 
lubricating oil in the crank case, the drain plugs on 
the bottom are first unscrewed to let the old oil run 
off. The crank case is then washed out with kerosene. 

. This done, the drain plugs are screwed up tightly, 
and the pet-cock on the side of the base is opened. Oil 
is then fllled in until it starts to run out of the pet­
cock, which indicates that the proper level inside has 
been reached. .  This should be done every two weeks, 
besides daily pumping in a small amount with the 
dashboard hand pump, especially when touring. Usual­
ly, however, the cylinders and main bearings of the 
motor are lubricated by a dashboard oiler ( force feed 
lubricator or pressure feed tank) , and only the 
connecting rods are lubricated, Fig. 7, the oil being 
taken up through small copper tubes fastened to the 
connecting rod caps, from small troughs cast into the 
base chamber. Gears in transmission cases are also 
lubricated by this system. The oil level should be kept 
at least lh inch below the lowest part of the gear-shaft 
bearing ; otherwise . the oil is liable to flow out of the 
case through one of these bearings. Light oil should 
be used when the main shaft bearings are of the plain 
type, some of the oil splashed by the gears being de­
pended on to lubricate them. When ball bearings are 
used, a fairly light grease free from acid will do good 
service · ( vaseline ) .  

Pressure System .-This system we can divide into 
three groups : 

( a ) ' The lubricating oil is carried in a tank which 
is placed in some convenient spot ( generally under 
the footboards, seat, or frame ) ,  and is forced by pres· 
sure ( exhaust or water) to the row of sight feeds on 
the dashboard, from which it flows by gravity to the 
respective bearings. (b)  The oil is kept circulating by 
a plunger or gear pump through a main pipe under a 
given pressure and is branched off to each bearing in­
dividually through an adjustable sight feed and short 
pipe. This is a very reliable system to be recom­
mended for motor racing boats. ( c )  Lubricating oil is 
forced by a gear or plunger pump, located in the base 
of the crank case, through internal leads in the motor 
to all the bearings in the motor. The pressure. is kept 
at all times from 1 to 4 pounds. The cylinders are 
then often lubricated from a spray of oil that flies 011 
from the connecting rods, which are fed by long inter" 
nal leads in the crankshaft. 

MechanicaZ Force Feed System (Fig. 6 ) .-This sys­
tem employs pumps which are mechanically driven by 
belts, chains, etc., from the camshaft. Generally we 
flnd two pumps for each feed. All are, however, housed 
in one casing, which acts as an oil reservoir and 
is generally fastened to the dashboard. One pumQ 

( Oontinued on page 6!.) 

Fig. T.-CRANKSHAFT LUBRICATION BY 
THE SCOOP SYSTEM: • 
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lihe liwo.-Cycle Xutomo6ile 9l/otor . 
There are in practical use in automobiles two dis­

tinct types of hydrocarbon motors, distinct in their 
method of supplying the cylinder of the motor with 
the explosive mixture of combustible vapor and air 
and in their method of discharging the products of 
combustion ( the burned mixture ) to the atmosphere. 
These types are known as the four-cycle and the two­
cycle motor. 

In order that the reader may understand the terms 
used I will explain briefly the meaning of the term 
"cycle." The word cycle is employed for the complete 
series of operations beginning with the drawing of the 
explosive mixture from the carbureter or mixing de­
vice ( suction) and ending with the discharge of the 
spent gas ( exhaust) . A stroke of the piston is its 
travel in one direction, and two strokes take place 
for each revolution of the shaft from which the power 
of the motor is taken to the driving mechanism of the 
car. 

Strictly speaking, the term "four-cycle" should be 
"four-stroke cycle," since it requires four strokes of 
the motor to complete the cycle. This cycle consists 
first in drawing the fresh mixture from the carbureter 
through a valve known as the inlet valve, much in the 
same manner as water is drawn into a pump. In a 
few of the four-cycle motors this valve is dra!Vn open 
by the suction of the piston, but more generally it is 
opened by the mechanism of the motor. The, piston, 
having completed its stroke, returns and, the inlet 
valve being closed, compresses the mixture, which is 
ignited by an electric spark just before the stroke is 
completed. The ensuing explosion of the mixed vapor 
and air raises the pressure witbin the cylinder, driv­
ing the piston before it, on the next stroke, in the 
opposite direction. The stroke following drives the 
gases from the cylinder through the exhaust valve, 
which is opened by the mechanism of the motor, there­
by completing the cycle. Thus the four parts of the 
cycle are the suction stroke, the compression stroke, 
the expansion or explosion stroke, and the exhaust 
stroke. 

In the two-stroke cycle of the two-cycle motor, pre­
cisely the same series of operations occurs, but in 
such a way that the cycle is completed in two strokes 
of the piston. Suppose that the mixture instead of 
being drawn in by the suction of the motor piston, 
were to be drawn first into an air pump and then 
slightly compressed. Assume that the cycle has pro­
gressed as far as the 'completion of the expansion 
stroke, and that the piston at the end of this stroke 
has uncovered a large opening in the wall of the 
cylinder, thereby permitting the exhaust gases to 
escape. If at this stage of the cycle communication 
be made with the pump containing the mixture under 
pressure and with the motor, the cylinder would be 
filled with fresh mixture, and at the same time the 
fresh mixture coming in would assist in clearing the 
cylinder of the burned gas. The .exhaust stroke would 
then be transformed into a compression stroke, and 
the suction stroke would be eliminated. Note particu­
larly that the cylinder is filled by the pump during a 
very short portion of the stroke and very quickly, 
leaving the greater portion of the stroke for compres­
sion of the mixture. 

Suppose, that, instead of the separate air pump, the 
lower end of the piston were to be made to perform 
this function, by making the base of the motor air­
tight and supplying proper valves and passages to 
draw the mixture into the base from the carbureter 
and to force it into the cylinder above the piston. We 
should then have the two-cycle motor in its usual 
form, which I will now describe by means of dia­
grams. 

In Fig. 1 is shown a vertical two-cycle motor in 
section with the piston P, on its upward stroke, draw­
ing the mixture from the carbureter into the base 
through the check valve a. A charge is also being 
compressed on the upper side of the piston, suction 
and compreSSion taking place at the same time. Just 
before the up-stroke is completed, the mixture is 
ignited by the spark at the spark plug and, when 
exploded, gives the pressure to drive the piston down­
ward and furnish power. 

In Fig. 2, the piston has nearly completed its down­
ward stroke and the burned gases are escaping through 
an opening in the wall of the cylinder, the exhaust 
port E. During the down-stroke the valve a is closed 
and the piston compresses the mixture to a pressure 
of from four to eight pounds. The inlet port I opens 
a little later than the exhaust port and after the pres­
sure in the cylinder has fallen nearly or quite to that 
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of the atmosphere As soon as , the inlet port opens, 
the pressure of :the gas in the base or crankcase drives 
it through the passage , B, called the by-pass or trans­
fer port, through tlie port .I into the upper portion of 
the cylinder. These ports are so designed ' that little 
or none of, the fresh , mixture escapes thrqugb. the ex­
haust port; "  and the piston, covering the ports on its 
upward stroke, compresses the mixture above the pis­
ton and draws ,a new charge into the base, thus be­
ginning another cycle. For the reason that there 
are but two openings or ports in the wall of the cylin­
der opened and closed by ' the piston, this particular 
form of two-cycle engine, il). which the mixture is 
drawn into the base through a check valve, is known 
as a two-port motor. 

Another form of two-cycle engine is shown in Fig. 
3 in which the check valve is not used, but, in its stead, 
a third port in the cylinder wall, which port is un­
covered by the piston when nearly at the top of its 
stroke. On the up-stroke of the piston the base is 
closed and a vacuum is produced. Hence the pres­
sure in the base, when the piston , is near the top of 
its stroke, is from two to four pounds below the pres­
sure of atmosphere, so that, when the port a is un­
covered, the fresh mixture rushes into the base from 
the carbureter and fills it. The other functions of 
the cycle are performed in exactly the same m anner 
as in the two-port motor. Because of the fact that 
there are three ports in the cylinder wall, instead of 
two, this form is called a three-port motor. 

The honor of placing upon the market the first 
automobile powered with a two-cycle motor, belongs 
to the Elmore Manufacturing Company. This com­
pany started with a wheel-friction-drive car in 1900, 
but the first car which could be called a commercial 
success was their 1902 model. For several years the 
Elmore Company had the only two-cycle automobile 
in the field. 

Fig. 4 shows the Elmore automobile motor in sec­
tion. It is of the ' three-port ty;,e, with the base di­
vided in the horizontal plane passing through the 
axis of the crankshaft. The base is an aluminium 
alloy casting, and the cylinders, of gray iron, are 
bolted on. The special feature of this motor is the 
use of a wire ,screen of fine mesh in the by-pass to 
prevent the flame from the burning charge from trav­
eling through tli�, by-pass and setting fire to the mix­
ture below the piston, and causing a base explosion. 
In order to prevent rupture, the fine wire screen is 
held between two plates of perforated m�tal with com­
paratively large .openings, as shown in the smaller 
figure at X, a being the flne wire screen and D D the 
perforated plates supporting it. 

A modified form of the two-port motor is that used 
in the Atlas car made by the Atlas Motor Car Com­
pany and shown il). Fig. 5. It has several features 
which are departures from customary two-cycle prac­
tice. One of these is the disk valve, between the car­
bureter and the base, used first on a motor called the 
"Yale," formerly built somewhere in New England. 
The name of the inventor and the locality 1 am un­
able, at this writing, to recall. Another feature is the 
arrangement of the by-pass and the cylinder ports, 
which entirely surround the cylinder. Referring to 
the figure, the disk valve to the crankcase is shown 
in the lower right-hand corner and in section to the 
left. The disk D is held to the side of the case by 
the springs ' S, making a gas-tight joint. As the disk 
revolves with the crank, the opening 0 in the disk 
uncovers the opening Y, shown by dotted lines, and 
makes communication with the carbureter th rougl::. the 
crankcase inlet a. It will be seen by the location of 
the opening 0 with relation to the crank pin K, that 
the valve does not begin to open until the piston has 
made a small portion of its upward stroke and that it 
closes shortly after the piston has started on its down­
ward stroke. The by-pass G entirely surrounds the 
cylinder, and through it the mixture passes from the 
base to the inlet ports I and thence to the cylinder. 
After the mixture enters the cylinder it passes under 
the deflecting hoods F, which throw it to the top of 
the cylinder and prevent it from mixing with the ex­
haust as it passes out through the exhaust ports X 
and thence to the atmosphere through the passage X. 
The exhaust ports open considerably in advance of 
the inlet ports, their relative positions being shown 
at the middle right of the cut. 

The general external appearance of the two-cycle 
automobile motor is shown in Fig. 6, which illustrates 
an automobile two-cycle motor of the three-port type 
designed by the writer for large cars. This figure 

serves to illustrate the freedom from exterior mechan­
ism which is characteristic of the two-cycle. It fur­
tlier shows the general arrangement of the inlet and 
the exhaust pipes or manifolds and their general de­
sign. Special attention is called to the broad sweep 
of the exhaust piping, which is very necessary in a 
four-cylinder of this type in order to prevent the ex­
haust from one cylinder from interfering with that 
from another. Observe also the diameter of these 
pipes as compared with a four-cycle of the same size. 
The inlet and the exhaust pipes on this motor are 
two inches inside diameter, and the dimensions of 
the motor are 4*-inch bore by 5-inch stroke. These 
large pipes are made necessary because the time fot' 
the gas to get into and out of the engine is very small 
as compared to the four-cycle. In fact, it is less than 
half. 

It is probable that the slow introduct,ion of the 
two-cycle motor as an automobile power is due more 
than anything else to two factors. One of these is 
the prejudice caused by the cheap two-cycle marine 
motor, which, while it will work well when set for 
one speed, is not flexible and often difficult to control 
at low speeds. This is not true of every well-designed 
two-cycle engine. The other factor is the poor under­
standing of these motors by the majority of deSigners, 
and the difficulty they have in breaking away from 
four-cycle practice. The problem is a difficult one in 
a way, and, like every other in engineering, requires 
experience. 

One of the annoying features of the average two­
cycle is the tendency to base explosions, or the flring 
of the mixture in the base before it reaches the cylin­
der. This generally occurs at low speed, and invari­
ably checks the speed. It can be avoided by careful 
design of the ports and oUier elements and by some 
means of extinguishing the flame from the cylinder 
when it attempts to pass downward through the trans­
fer port. This can be accomplished by some cooling 
surface such as the screen in the ,by-pass of the Elmore 
motor. Properly designed, the two-cycle is practically 
free from this trouble and will explode through the 
carbureter less than a good four-cycle. Another 
method of avoiding base explosions is to operate the 
motor on a mixture rich in gasoline, and this plan is 
quite generally employed on marine motors. A good 
two-cycle automobile motor should not "back-fire" on 
any mixture, and if it is so designed it will operate as 
economically in regard to fuel consumption as the 
four-cycle. 

The difference in action between the two types is 
especially marked when there is heavy work to do. 
Generally speaking the two-cycle will hang on to its, 
load better at low speeds and therefore climb steeper 
grades or go through heavier roads on the high gear. 
It is at no disadvantage on high speed and it will 
drive a car just as fast as the four-cycle. I am aware 
that there is considerable evidence to the contrary, 
but it will be found that motors giving such testimony 
have small pipes for the intake to the base. Generally, 
a two-cycle will begin to drag after it passes a certain 
number of revolutions per minute, and often a motor 
that will give 6 horse-power at 600 will give scarcely 
8 at 1,000. Give the same motor larger inlet and ex­
haust passages and it can be made to give 10 horse­
power at 1,000 and 12 horse-power at 1,200. The 
usual gain in power by using the two-cycle principle is 
about 50 per cent. That is, taking two motors of the 
same bore and stroke, the two-cycle will give 50 per 
cent more power than the four-cycle. 

There a,re further advantages in the two-cycle type, 
among which may be mentioned the fact that the 
greater frequency of the explosions gives a smoother 
running motor and one with less vibration. Moreover, 
there are fewer parts and hence less liability to dis­
order, and fewer breakdowns. The liability to de­
rangement in the, hands of a careless or ignorant op­
erator is small, and the life of the motor is fully equal 
to, if not greater than, that of the older type. 

. .  , .  
The use of cork as a frictional surface in clutches 

and brakes of automobiles has assumed surpris­
ing proportions, clutches of this type ,being used by 
forty-eight manufacturers , in, 1908, . with every indi­
cation of a material increase in number of manufac­
turers and of cars produced using these clutches in 
1909. This surface, which is a combination of cork 
and metal, and obtained by compressing corks into 
sockets 0]' holes in one or the other of the engaging 
surfaces, is fast becoming 'one of the necessary fea­
tures of car clutches. 
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By following the directions here given, a horse­
drawn buggy can be rebuilt at moderate cost into a 
self-propelled vehicle, which, though roughly made, 
will give good results and prove satisfactory. 

The frame is of angle iron, 1% x 1¥J x ::14 inches, cut 
6 inches longer than the distance from the front to the 
rear spring of the buggy, and bent cold 3 inches from 
the ends, as in Fig. !.  Triangular pieces should be 
sawed out where the corners are to come, and the 
bending done lit-
tle by little. The 
body hangers or 
spring bars for 
the front a n d  
rear can be made 
of wQod, as indi­
cated. D r i l l  a 
%-inch hole at 
each end, and fit 
(a r g e ·  head car­
riage bolts, with 
the heads insert­
ed in the wood. 
About 1¥J inches 
from the edge of 
the dash ( inside) 
and the same dis­
tance from the 
rear p a n  e 1 0 f 
b o d  y ,  drill %­
inch holes f o r  
body bolts, and 3 
inches from the 
front and rear of 
the engine hang· 
ers cut slots for 
%-inch bolts. 

The engine and 
transm i s s i o n  
should be placed 
under the center 
of the seat, to 
avoid cutting the 
floor boards. The 
s u p  ports should 
be secured to the 
angle-iron s i d  e 
members of the 
frame with three 
¥J-inch carriage 
bolts, one on each 
end and one as 
near the center as 
the transmission 
shaft and starting 
crankshaft w i l l  
allow w i t  h 0 11 t 
s t r i k i n  g. The 
holes in the side 
members should 
be slotted to pro­
vide for chain ad­
j u s  t m e n  t, and 
m a d e  l a r g e  
enough to insert 
the square of the 
bolts, to prevent 
them from turn­
ing when loos· 
ened. Power-plant 
hangers can be 
bought, or may be made as shown in Fig. 2. Holes of 
%-inch diameter should be drilled in the frame for 
the steering-post supports where the steering wheel 
will be most convenient, which can be determined by 
trying the wheel in different pOSitions. The distance 
can then be marked off from the inside of the dash. 

The engine should be fastened securely to the en· 
gine hangers, and the transmIssion bolted to the fly· 
wheel or coupling before babbitting the transmission 
bearing. Cut two washers out of wood to fit easily 
over the shaft, making the inner washer in two 
parts, so that it can be fitted around the sbaft after 
the hanger is in place. Putty all cracks where there 
is danger of the babbitt metal running through. 
Drill one 5/16-inch hole Dear each end of the bearing 
on top, and one %-inch hole in the center for pour· 
ing. Build three cones around the holes, the largesL 
one around the center hole and about %, inch high. 
Heat the bearing until it gets hot, but not red, before 
pouring. When melting the babbitt, {lut about a tea· 
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spoonful of resin in the ladle to make it flow better. 
To tell when the babbitt is hot enough, insert a per­
fectly dry stick for a second or two, and if it begins 
to char or . to blaze, the metal is ready. Continue to 
pour steadily until the bearing and the pouring hole 
are full, and if the babbitt settles belQw the holes, 
pour in more while hot. 

:As this buggy is driven by one rear wheel only, no 
differential countershaft is needed, and only one brake 

. � Q. � .  

PLAN AND SIDE ELEVATION OF THE ASSEMBLED BUGGY; 

drum, drive chain, and set of sprockets is required. 
Driving sprockets for the transmission shaft and rear 
wheel can be bought from the manufacturers or deal­
erS. To insure that the wheel sprocket will be con­
centric with the hub and run true, it is advisable, when 
marking out holes for the brake drum, to mark one 
first, then secure the drum to the wheel with one 
clip, place the wheel on the axle, and hold a stick on 
the axle. Now revolve the wheel and shift the drum 
repeatedly until the stick touches all around. Then 
mark off more holes, two at every fourth spoke ( if it is 
a 16-spoke wheel) and clamp spring clips to the wheel 
and revolve as before until it runs true. Finally, 
mark off two holes for clamps to straddle every second 
spoke. 

Brake bands, cams, and hanger set can be bought or 
can be made, as shown in Fig. 3. 

Steering rods are secured to the front axle as in 
the plan view and are fltted with turnbuckles. The 
length of chain passes around the rear arc of a 

sprocket on the lower end . of the steering post, which 
should be in , the same horizontal plane as the axle. 
The steering wheel and column complete can be 
bought. 

When setting the spark and throttle controls, it is 
advisable to have them drawn as far to the rear as 
possible, the spark lever on the right and the throttle 
lever . on the left. Set the commutator or timer arm 
backward also ( provided, of course, the timing shaft 

turns in the op· 
posite direction 
from the crank· 
shaft) and make 
the rods 0 f t h e  
right lengths to 
enable you to get 
the timer lever all 
the way back. 

As the engime­
s h o w n  i n  t h e  
drawing is of the 
automatic intake 
type, the intake 
valves will · take 
care of t h e  m • 

selves. Turn the 
engine over tow· 
ard the front un· 
til the exhaust 
valve begins to 
open, as ShOWD 
by the compres­
sion of the valve 
spring. Continue 
turning until the 
valve is full open, 
when a wire in· 
serted through 
t h e  spark·plug 
hole will s h o w  
that tbe piston is 
at the top of the 
cylinder or at the 
upper dead cen· 
ter. At this point 
the flywheel will 
revolve some dis· 
tance without the 
piston's moving. 
Mark the wire, 
and then turn the 
wheel one more 
complete revolu· 
tion and until the 
pIston descends 
about 3/16 inch 
past the dead cen· 
ter. Now set -the 
roller, b a l l ,  0 r 
other type of con· 
tact of the timer 
w h e r  e it will 
strike the contact 
post that is to 
represent the cyl· 
Inder you have 
timed to fire at 
this point, mak· 
ing sure that the 
roller or ball is 
strikIng the con· 

tact so that it will continue to spark after passing 
3/16 inch beyond dead center, as this is a vital point. 
Fasten a double·cylinder spark coil to the inner side 
of the body nearest �o the engine, so as to use short 
wires. 

Throttle lever, rods, etc., should be set backward 
as the timer was. A simple, inexpensive carbureter is 
advisable, such as a Schebler model E, which has only 
two adjustments to make, one for the air and another 
for the gas. Screw the air adjustment screw about 
half way down, and . lock it there. Then adjust the gas 
to give the best results. When the gas throttle is 
closed, the lever on the steering post should be in rear· 
ward position, that is, toward the driver. 

The gasoline tank should ·be made to fit between the 
_ sills of the seat and fastened on the right·hand side, 

leaving the space over the engine open. The tank can 
be made 'in any tinshop, of galvanized iron with strap 
iron supports, as in Fig. -4. 

A force·feed oiler will give the best results, and can 
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DETAILS OF MOTOR BUGGY PARTS. 

Fig. 4. 

Fig. 1. 
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Fig. 6 • 

Fig. t.-AngIe iron frame with wood spring bars. "'Fig. 2.-Plan and elevation of engine hangers. Fig. S.-Expanding brake sleeves and operating rod� Fig. 4.-Plan and end view of fuel tank. Figs. 5 and 6.-Plan and 
side view of radius rods. Fig. 7.-Wiring diagram for engine. 

be driven by leather or spring-wire belt from a pulley 
on the crankshaft. 

Radius rods are made from .%-inch hexagon stock, 
turned down as in Figs. 5 and 6, and with . right and 
left threads cut on the ends, so that they can be length­
ened or shortened by turning. 

A two-speed planetary transmission is used, which 
also has a reverse gear. The band nearest the fly­
wheel gives reverse motion, and the other is for flrst 
or slow speed ahead. High speed is controlled by a 
lever on the side, which, when pushed forward, locks 
all the gears, the transmission turning as a unit, so 
that the drive is direct at the same speed as the engine. 
First speed and reverse are controlled by pedals, which, 
when pushed forward, tighten the friction bands around 
the drums on the transmission. The bands should be 
free of the drums when the car is not running. Other­
wise the machine will have a tendency to creep for­
ward or backward when the engine is running and the 
gears are not engaged, according to which band is 
dragging, and the bands will wear out-rapidly. The 
pedals are held in plates screwed to the floor of the 
car in front of the seat, and have ratchets to hold them 
in position when set. The brake pedal is held in the 
same way. The footboard must be sawed away to re­
ceive the plate at just the proper distance from the 
seat to be comfortable in operation, and care must be 
taken to have the pedals come in exact line with the 
transmission bands, otherwise there will be a tendency 
for the rods to pull the bands sidewise, so that they 
will not hold securely and will wear unduly. 

All the necessary parts and materials for transform­
ing a buggy as described, and equipping complete�,can 
be bought ready made at a total of $283.57, as itemized 
herewith : 

1-2-cylinder spark coil . . . . . . . . . . . . . . . . . . . . . . .  $14 00 
I-switch . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . .  70 
2-standard spark plugs . . . . . . . . . . . . . . . . . . . . .  . 
1-6 lh' x 12-inch muffier . . . . . . . . . . . . . . . . . . . . . .  . 

5-dry cell batteries . . . . . . . . . . . . . . . . . . . . . . . .  . 
6-battery connections . . . . . . . . . . . . . . . . . . . . . .  . 
6--secondary copper terminals . . . . . . . . . . . . . . .  . 

6-primary copper terminals . . . . . . . . . . . . . . . . .  . 

20 feet primary wire . . . . . . . . . . . . . . . . . . . . . . . . .  . 
10 feet secondary wire . . . . . . . . . . . . . . . . . . . . . . .  . 

I-pair side lamps . . . . .  ' "  . . . . . . . . . . . . . . . . . . . 
I-tail lamp . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
I-set of lamp brackets . . . . . . . . . . . . . . . . . .  ; . . . 
1-4 lh"inch horn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
I-gallon can lubricating oil . . . . . . . . . . . . . . . . .  . 
I-pound can of cup grease . . . . . . . . . . . . . . . . .  . 
l-1A;-inch brass grease cup . . . . . . . . . . . . . . . . .  . 
I-oil gun ' . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  . 

'I-small oil can . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
I-box assorted cotter pins . . . . . . . . . . . . . . . . . . .  . 
I-box assorted lock washers . . . . . . . . . . . . . . . .  . 
I-tool kit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
I-rear wheel brake drum . . . . . . . . . . . . . . . . . . .  . 
1-%,-inch pitch lh-inch wide 60-tooth roller 

chain sprllcket . . . . . . . . . . . . . . . . . . . . . .  . 
l-countershaft sprocket hub . . . . . . . . . . . . . . .  . 

1-%,-inch pitch, lh�inch 9-tooth roller chain 

2 68 
7 50 
2 00 

20 
15 
20 

2 80 
3 00 
5 00 
5 00 
3 00 
4 00 
1 40 

30 
26 
60 
30 
25 
60 

8 00 
4 25 

10 20 
2 00 

\ 
sprocket . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 

6 feet %, -inch pitch, 'lhrinch roller chain, 

$1.17 per foot . . . . . . . . . . . . . . . . . . . . . . .  . 
2 feet I-inch pitch, 5/16-inch block chain . . . . .  . 
l-1-inch pitch 5/16-inch 6-teeth %-hole sprocket 
1-6-horse-power doubl�pposed air-cooled 

motor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
1-6-horse-power transmission . . . . . . . . . . . . . . .  . 

1-4-feed force-feed oiler, pulley and belt . . - . .  , . 
lh' pound oil tubing . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

3 feet I-inch standard pipe for muffler ( 8  cents 
per foot ) . ( Add 10 cents for each 
piece cut and threaded )  . . . . . . . . . . . . .  . 

2-1-inch malleable elbows . . . . . . . . . . . . . . . . .  . 
2-1-inch Street ells . . . . . . . . . . . . . . . . . . . . . . . .  . 
I-I-inch tee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
1-1 by 2-inch nipple . . . . . . . . . . . . . . . . . . . . . . . .  . 

l--steering wheel complete ( with fittings, 
turn-buckles, tie rods, etc. )  . . . . . . . . . . .  . 

I-set power-plant supports ( hangers, pipe, 
high-speed lever, support, bolts, etc. ) . .  . 

I-high·speed lever, finished . . . . . . . . . . . . . . . .  . 
I-set radius rods, complete, with axle clips . . .  . 

f-set brake shoes, h�gers, rod, yokes, etc . .  
complete . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

I-pedal plate, transmission rod and yokes . . .  . 
I-frame to fit any body, finished complete . .  . 
I-starting crank, finished . . . . . . . . . . . . . . . . .  . 
l--set spark and throttle control rods, levers, 

etc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

I-pound copper tubing, for gasoline . . . . .  : . . .  . 

I-gasoline tank, holding about 3 gallons . . . . .  . 

Bolts and screws at any hardware store. 

• ' e ,  • 

7 02 
86 
36 

85 00 
32 00 
15 00 

60 

24 
20 
20 
15 
10 

15 eo 

18 00 
75 

6 00 

6 00 
5 00 
7 00 

75 

1 25 
1 20 
2 00 

SCRAPING CARBON FROM THE PISTON HEADS. 
Carbon is ,deposited in the combustion chambers of 

all automobile engines by imperfect combustion of the 
cylinder oil and gasoline. Dust .from the road, drawn 
into the engine, adheres to the oily surfaces, and adds 
to the accumulation. On the piston heads, and some­
times elsewhere as well, this deposit in time becomes 

HOW THE CARBON IS SCRAPED FROIl THE PIS!Oll HEAD. 

, so thick as to be raised to incandescence, so that it 
causes premature ignition of the charge. It may 
usually be removed from the piston head " by the use 
of long scrapers, as illustrated. These scrapers are 
made of 14-inch or 5-16-inch soft steel, with the ends 
flattened in the forge and bent hoe-shaped. By suit­
ably bending the shanks and by turning the crank 
to bring the piston into an accessible pOSition, it 
is usually possible to .detach all the carbon on the 
latter. Kerosene is used to soften the carbon, an� 
a small battery lamp connected to a length of cord, 
aided by a flat dentist's mirror, enables the whole in­
terior of the combustion chamber to be explored with 
ease. The material detached is scooped out clean with 
the piston at i

'
ts highest point. 

• .  e . •  
RELINING THE BRAKE SHOES. 

There is more- to the care of the brake shoes than 
simply keeping them in proper adjustment. By de­
grees the materials ,of the friction surfaces wear 
away, and the toggle or other mechanism by which 
the brakes are expanded or contracted reaches the 
limit of its efficient movement. It then becomes neces­
sary to reline the bra�es, or to provide new brake 
shoes, according to the nature of the friction material. 
Usually the brake drum is a steel casting, but the 
shoes may be flber, cast iron, bronze, or mixtures of 
asbestos, camel's hair, copper, and the like. It is easy 
to t�ll what to do when replacements become neces­
sary. The important · point is to bear in mind that 
adjustment cannot be indefinitely repeated before the 
brakes become ineffective. 

• • • 

WHEN A LOST NUT CANNOT BE REPLACED. 
There are various roadside expedients possible when 

a nut has been lost and no duplicate is at hand. 
Usually as good ' a plan as any is to wind the threads 
of the bolt tightly with soft iron wire, such as stove­
pipe wire, of which a coil should always be carried in 
the tool locker. The windi}\g should start at the end 
of the bolt, and follow the threads up to the part it 
is desired to retain. The wire is then wound back in 
a second layer over the first, and the ends twisted 
together. If there is a hole in the bolt for a cotter 
pin, one should be inserted, and the ends' of the wire 
twisted around it, so that the improvised "nut" cannot 
screw itself oir from the bolt. 

.. .  I . " 

GETTING HOME WITH A WEAK BATTERY. 
When a storage battery is exhausted, no more cur­

rent can be obtained from it until it has been re­
charged, which should be done at once. A dry battery, 
on the other hand, weakens gradually. If one gets 
out on the road and the engine starts to miss after 
running a few miles, he may get. to the next town 
sometimes by slightly adjusting the trembler contacts, 
sometimes by adjusting the. tremblers themselves to 
bring them a little closer to the magnetic core heneath 
them, and sometimes by bending the spark-plug pointll 
a iittle closer together, so. that the spark has a smaller 
gap to jump. If these expedients fail, the pitch may be 
dug out from .the tops of the cells, and water poured 
in . until the cells are saturated. If salt is at haad, salt 
water is better. 
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E F F E C T S  O F  T R O U B L E. . 
Bnlrln. will not start. � 
Engine starts, but will j 
not continue running. 1 

Test ignition and I Slow cranking or cold w!3Rther will interfere with the I Prime cylinde� wit!'- gasoline in cold weather j To increase suction in carbureter, prevent opera-
carbureter. 1 proper formatIOll of the mixture. 1 to obtam mIxture for starting. 

1 

tion of air-valve. 
Fuel does not flow freely to carbureter. E I I b tl 

{
Break in ground wirei battery , 

Faulty setting of valves 
Weak battery. XP oS ons cease a rup y. connections, switch ead. Tight bearings or broke

n {
Indicated by ex-

{ 1 Gl ' bo tal balls. cessive heating 
Engine runs well -slow- Weak battery. stop 1 

{ Worn timer. Enlrlne will not Preignition. p
O
o
WID
m· t�mcarCYlin

n
de

�
r
. 

me Back pressure. J Fouled muftler. 
Iy, but misses -when Faulty vibra

. 

tor adjustment. • Engine too hot (see Cooling trouble) . EnJrlne does not de- Drag!!ing brakes. 
speeded up. Faulty carbureter adjustment. liver full power. FrictIOn in transmi

ss

ion. 
Fuel does not flow freely to carbureter. I 

K

nocking. {'f.:

i

�f�

�tard of spark. Faulty carburetion. 
lipping Imer. 

haft Loose or c-nked flywheel. Weak compression. Loose half-time s • .- Overheating. Stickinl!: air-valve. EnJrlne noises. H" I Broken piston rings. Explosions weaken and cease. 1 Carbureter or fuel trouble. 

1 s t. Worn bearings. Weak ignition. 

Irregular miss. IntermIttent obstruction in spray nozzle. lSSmg. 1 Leaking air inlet pipe or gasket. Sticking valve. {Lea kin inl t al IGNITION 1 Test prima�y circuit 
B k k al e-sprlng " P  . .. . g e v ve. • 88 descnbed for ro en or wea v v • oppmg m Weak mixture. J b- 'th te ·  'Is Loose connection. carbureter. Excessive retard of spark. ump spar ... WI sys m usmg COl 
Short circuit. single coil, bat- and timer. 1 Fouled or worn dis-{ Weak magneto Steady miss In one or more cylinders, { Vibrator, timer, BOO- tery secondary S e c o n d a r y may tributor Engine will not run slowly. Faulty carbure

"t

er adjustment. (other cylinders flrinlr normally) . ondary circuit. distribut{)r. short circuit from Defective insulation 

IGNITION. 

All vibrators BOund normal, primary circuits O. K. unless timer has j Vibrator should begin to operate 88 a piston gets to top center of compression, slipped on shaft. _ 1 with spark lever retarded. 
To test, revolve crank- o���r ��

d 
vi��� 1 To test coils, short 1 V��J"1stg����k { Interruption in timer circuit. ����;;"�rs�istening 

mal showing that circuit the timer for 
bat�ry connee- by making con- Blade moves, but { Punctured condenser (a). 
tions, I e a d a n d tact betwe�n pri- will not vibrate. Short circuit at vibrator. Will te J ith t b tte 

Prime cylinders with battery arc O. K. coil and ground. { Too Stlft'. ExcessIVe spar!dng at VIbrator, and battery 
• ew rop. 0 lralO- te Feeble secondary spark ' misfiring with 

TEST 1 .  Altornate ted, ground wires, and mary termInal of . j o�ra om y w � rong a ry. 

1 d f Vibrator does not { Faulty ad

j

ustment. exhausts rapIdly. 
line, close relief cocks, opera . Contacts corroded. Too weak. slightly corroded contac

t

s. Jump spark, with bat- l and crank. Contacts stuck. tery. timer and coils. Explosions show Ilrnl-
tlon to be O. K. {open switch ; vibrator trouble. { Bright spark, battery lead 

Vibrators do not operate. Trouble in battery or In Pri-{ To test, make mom

. 

entary and ground wire O. K. . 
mary circuit contl!Ct from s w i t c h  { Break m battery connections, . termInal to ground. Weak lead or ground wire. , 

. {Good spark, O. K. or no spark. Battery exhausted or dry cells 
plUg" leads, support them % mch from Weak spark. Plug short circuited, fouled oily. engine ground and crank. No spark. Points too far apart-shoul

d 

be 1/32 inch. 
To test secondary, disconnl!Ct spark { Vibrator trouble. polarized. 

Short circuit in secondary. 
Broken condenser connection (II) . � Shown by brilliant sparking at vibrator. 

IGNITION. 

Make and break, 
with low ten­
sion magneto. 

Explosions. { Ignition O. K. { Mt
agn
I'me

eto
an

as 

im
out

te

�

'} Should break circuit at top cen­
ter of compression when spark unless i n c o r r e c l y ad- is retarded. justed. 1 Insulated bridge on magneto. Switch or switch Jea(I .• 

Bus-bar or bus-bar lead. 
Short CircUl·t. Igniter insulator broke� 

Igniter stuck closed. 

{ ProVing that Mixture carbureter ignites is doing Its duty. 
Mixture too 

rich. 

1 Fa�� a:;u:; 
valve. Insufficient Clogged inlet air. pipe. 

Dust on iulet 
pipe screen. 

Broken spring. , ' CARBURETER. 
Leaking float valve. 

U s e  T e s t  I, 
cranking brisk­
ly. I 

T :EtN:' t stuck In } To test operate by hand. To �t\ h o l d llghr.eo. match 
over open re-

G a s o l i n e  drips from spray noz­zle. 

f Soggy (If of 
Float too cork) (b) . 

heavy. I Punctured (If 
of metal) (e) . No explosions. 

Open circuit. To t e s t  magneto, 

Magneto brok­
en ,\own. 

disconnect mag­
neto lead from 
bus-bar and hold 
free end in bare 
fingers, or 

TEST 2. Hold free 
end .pl •• t teeth 01 metal ceer and 
crank brl.kly. 

Shock or spark. 1 Magneto O. K. lief c 0 c k s 
Fouled collecting while engine is 

brush. cranked Drlsk-
Armature burned ly. 

out (a) . t. l T
�

e

��' 

=�� 
No shock oS '  a r m a t u r e  � 

or spark. a <l hand. If fiel 
" � are O. K'l anna-"'i ture showd turn �.� . �=tiR!Y = £ revolution. 

Mixture 
dOes not 
ignite. 

Operate �r� 
float 
cham­
ber. 

Faulty adjustment of 

d

oat. 

Mixture too aIr. valve. 
{ TO� much I �� ao

d(:; 

poor. Water in Leaks in inlet 
gasoline. pipe. 

Faulty adjust­
ment of float 

_ j .CIogged spray nozzle. 
Clogged float valve. 

No drip from Clogged fuel feed. 
spray noz- No gasoline. zle. Empty tank. 

Closed supply cO!lk. 

IGNITION 

{ 
InterruptIOn in secondary circuit. 

• Sparks in safety spark gap. Too wide a gap at plugs (should'be from 1/640 to l/l12 inch). 

! Explosions. � Ignition O. K. unless ma(!,neto is out of time. Should be reset. 

Jump spark with low - Pr!JnarY circuit.ope!,. 
t e n  s i o n . magneto Proceed II!! in Test 1, crank- PrImary short CIrCUlt. �n: �o¥ (��=, } Ing briskly. Magneto broken { To test magneto, disconnect prinIary lead { { Interrupter short circuited. wet oroily. 

. . . '  Shock (or spark) , magneto O. K. 
etc ) ' • down. to coil and proceed as in test 2. No shock (or Field demagnetized (a) .  . spark) . Condenser broken down (shown by brilliant spark 

No explosions. , . . at interrupter) (a) . 
To test primary 'winding of coil discon- { Spark, wmding �.K . . 1 nect ound wire and proceed 88 in W I n d I n g  broken (II) 

secon

�

art of test 2 No spark. J down. or short or open . 1 cirCUIted. Coil b r o k e n  Fouled. down. To test secondary winding of coil, discon- l . £IUgs short circuited. J Insulation broken down. 
nect spark JI.lug leads from magneto and Sparks. 1 Fused metal bead at points. crank briskly, watching for sparks at look for Secondary short circuit . t Leads short circuited safety spark gap. (a) I . 

Ground circuit open. 
No sparks. ding broken down. 

I Explosions. � Ignition O. K. unless magneto is out of time.. Should be reset. {
Break in secondary circuit_ 

IONmON } Sparks in safety spark I\'ap. Too wide a gap at plugs (should be 1/640 to 1/32 inch) . { Magneto O. K. . . t ( h Proceed as in Test I, S k { Spark plugs HWh tensIOn magne 0 Bosc , cranking briskly. 1 par s. Look for short 
. 

bOO �tc�' Lacoste, Wlther- { To test magneto, dI8"<)nnect spark circuits 

i

n Switch lead. , . . plug leads from dIsLributor and Switch. 

{ Fouled. 
Insnlation broken down. Bead of fused metal between points. 

No explOSIOns. c r a n  k briskly, watching for { Corroded interrupter contacts. 
sparks at safety spark gap. Interrupter stuck. 

No sparks. Armature burued out (a) . 
Condenser broken down (a) .  
Field demagnetized (a) . { Gasoline fiows. 1 System is O. K. 

FUEL FEED SYSTEM. � To test, open drain cock at carbureter. . Clogged pipmg (d) . { Gravity feed { Clogg

ed 

ven,t hole in �lling cap. 

COMPRESSION. 

COOLiNO. 

(Water.) 

Gasoline does not flow. 1 Sufilcient pressure in tank. 1 Clogged piping (d.) . Pressure feed. 1 Leaking tank or piping. 
Insufilcient pressure in tank. Leaking filling cap. j Improved compression indicates 

To test, crank engine slowly, n�ting res

f!!

t-
ance which should be the same III all cylin- _ 

ders: (Do not confuse 'constant mechanical , 1 resistance with intermittent resistance of 
compression) . No improvement in compression 

Inject oil into faulty cylinder. indicates 

Stuck relief valve. { Stuck piston rings. � Dose cylinder with kerosene and alcohol � and � to cut carbon. 
Worn or scored piston rings. 
Scored cylinder walls. { Worn or pitted valves. 

.

Leaking spark plug, igniter plate, { Test by running o

i

l around these I Leak indicated by bubbles-. relief cock, et{). and cranking. 

I 

Piston ring splits in line. 
Broken piston rings. � Crank ease will be abnormally warm. 
Cracked walls or head. � Indicated by water in cylinder. 
Stickin� valves. 
InsuffiCIent space between valve stem and push rod. i Empty tank. i Clogged circulation system. Clogged piping. { Radiator does not heat. Defective pump. 

! Radiator should heat evenly shortly Test by opening pet COCks. ' 
I after en<rine is started. { Failure

. 
of lubrication J Indicated by groans from cylinders aft'ected I Supply should be 

j

ust sufficient to p.roduce "'. . '  1 • ) famt whlft' of blue smoke at exhallst. 
. Defect in circulation. . RadIator steams. Too much running on retarded spark or on low speed. 

Slipping fan drive . 

• It is taken for granted that the engine is capable of running properly. that the tanks are filled, and that the switch is correctly thrown. 
(II) Return to makers for repair. (b) Dry in oven, and coat with shellac. (e) Plunge in hot water to expel gasoline and to locate leak. Repair with solder. - (d) May be cleared with blast from f80t pump. 
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A TALK FLANDERS 
AN INTERVIEW 

WITH A FAMOUS AUTOMOBILE MANUFACTURER 
WALTER E. FLANDERS, of the Everitt�Metzger-F1and�s Company, of Detroit, Mich., wh�, �ore th� B:DY othe,r !!lan, .has 

been instrumental in making an " industry " out of what, ,until recently, was �led the Automobile Game, gIves an InSight mto 
the methods which have placed within the reach of ·thoUJands, at a price they can afford, a car such as $2500 could not have 
purchased one year ago. 

A BETTER automobile can . be built and s'old 10r $1250 
than is possible at twice that price." 

This is an astounding statement-at least so it seemed 
to the "automobile editor," when he first heard it. 

The speaker was Walter E. Flanders. General Manager 
of the Everitt-Metzger-Flanders C o., of Detroit, a man 
who is reputed to be the greatest factory organizer and 
producer of automobiles that industry has ever known. 

Now the writer-man knew Flanders to be a very genial 
gentleman outside the office, but he is seldom known to 
j oke during business hours or about business matters. 

Certainly there was nothing In the expression . of ,his 
face to indicate that he was trying to c!1tch the writer 
by a juggling of words. Rather was his mIen most serious 
and his tone most earnest. 

Still I could not accept the statement at par. Surely, 
thought I there must be a double meaning somewhere ; 
and so I ' turned the w ords over and over ; transpos�d 
them this way and that ; tried to read the , sentence 
backward as well as forward} so as to make it sound 
like sense and yet mean anythmg but the astound'ing.fact 
it stated. 

Flanders is a man of few words. He , is a doer of deeds. 
and what information an interviewer gets from him must 
be elicited by following up question after question aiong 
the lines he desires enlightenment. 

I had been reading " The First . Word," a preliminary 
announcement of the E.-M.-F. "SO" Car which is being 
manufactured under Mr. Flanders's direction, and the 
Claims made therein piqued my Interest. , 

Having charge of the "automobile · column" the writer 
necessarily has imbibed a good deal of technical infor­
mation on that interesting subject, the motor car, and 
a careful perusal of the specifications of the E.-M.-F. "SO" 
seemed to bear out the startling claims of the prospectus •. 
So I had determined to find out few myself and had come 
to the fountain-head for information. The opening sen­
tence of this article was the reply to my first question. 

"I give it up," I said. "What's the answer ?" 
Mr. Flanders smlled : "There is n o ·  answer. I meapt 

just what I said. A. better automobile can be manu­
faotwred and sold for $1250 than at twice tliat price-­$1t500." . . 

"Do you mean by that that it is possible to build a bet­
ter automobile now for the lower price than it has been 
heretofore for twice the figure 1" 

"Not at all. ·1 mean that a better car can be built at 
the lower figure than it is possible to build at the higher 
figure. Now !--" 

"Reasons 'why' are In order," I said-"for if there 
is no answer there must be a reason why." , 

"There is," said Mr. Flanders. " It's a simplEl problem. 
In fact I think its obscurity lies . In its very simpUcity­
for most people go a long way 'round In search Of a simple 
fact, while the great successes are achieved by the most 
direct routes. 

"The demand for a car at $2500 is limited. . I would 
say that no man with an Income of less than $5000 a 
year has any business. to own a car at that price-'--the 
first cost of an excessively large, high' . powered car is 
not so much l consideration as cost of (jperation and up­
keep. On th other hand a car of $1250 may not be con­
sidered a luxury for a man with an income of $1800-be 
it in the form of a salary or' Income from office, shop, 
store or other business. Such a car will , necessarily be 
of moderate power and light weight · and the tire, fuel 
and other items of maintenance cost will be correspond-
Ingly small. , 

"Having reached that point it is a simple matter of 
statistics to find that there are at least 500 men who eatn­
$ 1 800 a year for each one whose income. is $5000. In 
other words the possible consumption of a $1250 car is 
fully 500 times the possible demand for one selling at 
$2500. 

"Now in manufacturing, the first point we want to 
make sure of is--demand. 

"For high priced cars the demand will always be 
limited. The manufacturer who would make sure of the 
future must produce a car to meet the requirements ana 
at a price within reach of the multitude of judicious 
buyers--the men to whom J.lrice. is an object and yet 
who demand high grade qualIty . .  That this is the sa fest 
policy is proven by the fact that even last year ( 1908 ) 
when there was so much talk. of hard times, makers of 
moderate priced cars were all over-sold, and the high 
priced were the only ones that experienced a falling off in the market. . 

"There are at least half a mlllion people in the United States to-day who can afford a .  $1250 car. It's only a question of deciding they want one. For our own pur­pose" a very small percentage of this number will suffice-
12,000, for that is all the cars we can hope to build be­
fore October 1st, 1909, ' even with our splendid organi­
zation and factory facilities. "A certain demand enables us t{) plan for production 
on an immense scale and to adopt methods · that are 
impractical. in the building of a $2500 car which must 
necessarily be con lined to small quantities-l 000 at most. Of course there is a market for several thousand high 
priced cars but no single maker can hope to corral it all." 

"But do you mean to say," I asked, "that you can build a car of the same size and power and quality ma­
terial and workmanship both considered, for $1250 as that 
which can be built for $2500 1" 

"I said a better one," said Flanders. 
"Take the E.-M.-F. 'SO' for example. It is a full size 

5 -passenger car with wheel base of 106 inches-longer 
than mosb $2500 cars of a year ago. There is ample room for live large. adults. 

"The engine develops over SO horse power-sullicien t. 
to take 5 passengers anywhere and giving more spee<lc· 
than should ever be . used on public roads. I can show 

I you 55 miles an hour with five · up. 
"In this car is incorporated every feature that is a neces­

sary or desirable part of an up-to-date automobile-m ade 
of the best material procurable and machined better than 
any $2500 car you can name. I say better advisedly ; 
for, iq planning for a production of 12,000 cars we are., 
as I have said before, able to utilize methods which flre' 
absolutely impractical in the making of a car at $2500 
when made in the limited quantities which the com­
paratively limited demand justifies. 

"For example : Our rear axle housing is drawn from 
two sheets of steel-lighter and vastly stronger than the' 
ordinary seamless-tube-and'cast-steel combination you'll 
find in other cars no matter of what price. 

"Some twenty operations are necessl).ry to form this 
bousing. The cost of dies and tools for the job is $9000. 
Now suppose we were making' only 100 E.-M.-F. '30' cars : 
the tool cost alone on this part would amount to $90 per 
car. On 1 000 cars it w ould still amount to $9 a car. 
That w ould be prohibitive "in a $5000 car." 

"Do you mean to say 1-- " I interrllpted-

"I mean to Bay that if the same practice was oarried 
throughout the enUre ear and it was made in quantitie8 
of only 1000 it could not possibly be sold for $2500 nor 
four time8 that price." 

"But 12,000 cars--" I began. 
"Yes I know " Flanders interrupted : "Some makers 

claim that 250Q cars constitute 'quantity production.' 
As a matter of fact it's only a beginning. If, instead of dis­
tributing our initial tool cost, of several thousand dollars, 
over but 2500 cars instead of five times that number­
for you know we must make 500 extra sets of parts for 
replacements and repairs, a complete set of which every 
E.-M."F. dealer must carry in stock-if this cost instead 
of being divided among 1 2,500 and had to be borne by 
2500 we would have to charge $1500 to $1600 for the 
car, as others do and , there are many reasons why we 
couldn't make · it a s · good at that price in the smaller 
quantities as we do at $1 250. Th-e systematizing of a 
factory and training of a force of several hundred men 
till each is an expert on his own particular specialty, 
are problems you would hardly understand but their 
solution is simplified when the quantiti(ls are such that 
each man performs' one task until he becomes expert at 
that one operation. But to return to the matter of tool 
cost which I can more easily explaill to one unfamiliar 
with the multitudinous ·problelIls of .factory organization and operation. , 

"Take this axie item. In 2500, Iots the tool cost on 
this piece,--and it's only one of over a thousand parts 
in an automobile":"would be $3.60, per car. That still 
would · be prohibitive . .  You never saw a $2500 car with 
a pressed or drawn steel axle. , They are all built up of a 
combination of ste.el tubing with malleable iron casting 
for the differential housing.,-alulIlinum sometimes, lighter 
and more expensive than malleable ( or 'cast steel' ) but 
also less than half as strong. 

"In 12,000 cars, however, this tool item amounts to only 
75 cents per car. 

"Up to a certain point in manufacturing, hand methods 
-and the hand cannot approximate the machine in ac­
curacy for re-duplicating parts--are less expensive than 
automatic machine work-taking into account of course 
the enormous first cost of automatic machines, jigs, tools 
and fittings. But just as soon as you pass that point you 
can inaugurate manufacuring methods which reduce the 
cost of every operation to a degree that is aJmos.t in­
credible to one not versed In manufacturing problems. 

"For example : No $2500 car ever made has a cam 
. shaft forged in one piece with eight cams integral and 
the cam contour8 a8 wen as the bearings ground to 
absolute accuracy in size and form-yet this is a detail 
Of the $125,O E.-M.-F. 'SO' car. -

"This operatlon could not possibly be performed by hand. 
Automatic ll,!achlnerY , is necessary ; and as there was no 
such machine on the market we had to design it . .  When 
you consider that wEI ;have about 100,000 cams to grind, 
you will 'See that;, the' cost of a $6,000 automatic machine 
will spread out pretty 'thinly over that number-less than 
fifty cents for each set of e�ght cams. Tha� is cheaper 
than to mill them by tbe ordmary method to say nothing 
of its being Infinitely more accurate. Now accuracy in 
a cam guarantees uniform power with absence of noise 
-because it guarantees a definite clearance between 
plunger and valve. 

"That is just one of many details wherein the $1250 
car may be superior to a $2500 one in which such meth­
ods would be commercially impractical. "i might mention a hundred other operations where 
the cost is reduced at the same time that better quality 
is secured. Here are a few : 

"24,000 twin-cylinder castings make possible the adop­
tion of moulding machines instead of hand ' work. This 
makes for higher quality because the cylinder invariably 
is smoother in outward appearance and of uniform thick­
ness tproughout., Uniform thickness is. another guarantee 
of power because the expansion under .heat is uniform ; 
it also eliminates . one of the most fruitful sources of 
scored-cylinder troubles. 

"The yokes which hold the exhaust and intake pipes 
are steel stampIngs-half the weight, twice the strength, 
of forgings or castings�and of course they cost less to 
make. 

"In planning to turn ' and grind 48,000 pistons, an item 
of $10,000 for automatic machinery is a mere bagatelle­
each machine will finish a ·  piston In ten minut-es more 
accurately than it is possible to do on an ordinary lathe 
in an hour, -and one man will operate four machines. 

, "The same pressed steel frame-same material, and same ·workmanship, same quality throughout that would cost $40.00 to make in lots of 2500, co'sts us less than 
half that price in quantities such as we make--another example of distributing a heavy In itial tool-and-die ex­pense over a large number of cars. 

"I could take you through the entire car and show you 
where the labor cost is reduced 50 to 90' per cent. by 
quantity production as compared with making the parts 
in limited numbers, and every step would show. a corre­
sponding inorease of quality with decrease ot oo8t. • 

"By the use of steel stampings and pressed steel­
which operations are commercially practical only in 
large quantities-we are enabled to practically eliminate 
such metals as manganese-bronze, cast-iron, malleable iron 
and aluminum. 

"We retain aluminum for the transmission housing and 
engine crank-case but nowhere else." 

"You discard aluminum because it costs you more T' I 
ventured. 

"Costs us more ? Not at all ! It is all the same to 
us. It is the buyer of the car who pays the bill. 

" Supposing our net profit on a machine is 10 per cent ; 
and that the selling price is necessarily based on , the 
manufacturing cost ; you will see that if we pay 50 cents 
a pound, for aluminum, the buyer of a car pays 55 cents 
a pound. Now . if we are able to replace that aluminum 
with a steel stamping, of handsomer appearance, vastly 
greater strength and at a cost of say 5 cents a pound, 
the buyer of . the car pays only 5 ¥. cents. You cannot 
get something for nothing. 

"No automobile manufacturer would use so weak , and 
so uncertain a metal as aluminum if it were p ossible to 
cast a stronger metal in the same form and sufficiently 
thin , to get the weight within reasonable limits. Un­
fortunately, while iron is twice as strong as aluminum, it 
is not practical to cast it any thinner ; and a 3/16-inch 
wall of iron weighs just three times as much as the 
same thickness of aluminum. In some places-such as 
engine crank-case-we get sufficient strength in an alu­
minum ,castin g and with , the lesser weight, whereas the 
form precludf's the possibility of stamping it satisfac­
torily from steel. 
, "For motor supporting arms, however. we use pressed 
steel-this is one place where aluminum has proven most 
unsatisfa ctory through its liability to frequent breakages 
and its ina15ility to withstand severe vibratory stresses. 

"Now In a. $2500 car the cost of ma:king die� for press­
Ing these members would amount to more per car than 
the 50-cents-a-p'ound-alumlnum--ii!0 the average maker is 
compelled to charge the buyer for the most expensive 
metal without being able to give him the desired safety 
factor. The cost of making the dies for the pressed 
steel members, though several hundred dollars, distrib­
uted over 24,000 pieces-two for each motor-is a negli­
gible item In the case Of the E.-M.-F. 'SO'. 

"Here's another fact which may not have occurred to 
you : In reading over our specification sheet you doubt­
less noticed that we grind many sIlafts and other parts 
which you do n ot ordinarily find so accurately made In 
cars of the highest price. 

"Now grinding is the most expensive operation In ma­
chining metal-but it is also the most accurate. Ac­
curacy is economy-though not all makers seem to ap­
preciate that fact. 

"We can better afford to grind a part than · to take the 
risk of its not fitting the other part with which it must 
engage. We could better atrord to grind one hunm-ed 
parts than to disassemble one car to replace a, noi8Y gear 
or a bearing thaI/; has seized because too tight or which 
ill noisy becau<le too loose. 

"Grinding is cheaper, provided ' the quantities justify 
investment in highly specialized machines for the work, 
than it is to buy files and pay a force of men to fit crudely 
machined parts. We grind to �sure facility in assem­
bling-and the buyer gets better quality throughout. 
It is a selfish consideration with us, for · it reduces the 
cost ; but the customer gets the benefit of this saving as 
well as the greater as:curacy. 

"Another saving is effected in the testing of cars after 
assembling. 

"As a matter of fact the term 'testing' nO' long� has an 
application to automobile manufacturing among men 
who know their business and possess the facilities to do 
things the modern way. 

"To say that a car needs testing is to admit the possi­
bility at least, of inaccuracy-generally, it implies a 
probability. 

"In these days when science can tell us to an ounce 
the strength. of a metal, the only chance for error is In 
the machining of a part. Eliminate that chance by ma­
chining it-reaming, grinding or otherwise-to the neces­
sary degree of accuracy, a quarter to a half thousandth, 
of an inch-what is there left to test ? 

"Watches made by the millions are never tested. They 
are regulated-adjusted-that is all. 

"So with a properly manufactured automobile. Engine 
parts, axle, driving gears, bearings, may need adjustment 
after assembling ; but testing-that implies careless work ; 
and that is the one' luxury we cannot · afford in a $1250 
car ! It is nermissible only in a car for which the cus­
tomer is in-duced to pay · a high price under the de'­
lusion that 'hand work' is superior, whereas, as a mat­
ter of fact, it is simply' a process of making one error 
to fit another. And he pays treble every time he must 
replace a part by the cut-and-try process. 

"You'll find a parallel for these conditions in many 
other commodities of everyday use. 

"D,etroit is the center of the stove Industry, as it is the 
automobHe center of the world. Any stove manufacturer 
will tell you it · costs $40,000 to $50,000 to produce the 

, first plain cook stove of any new model. Taking into 
account, of course, the designs, patterns, dies, jigs, tools, 
experimental work, and the changes that are necessa:ry 
beforE1 a satisfactory product is secured-every item of 
which preliminary expense must be distributed pro rata 
over all the stoves of that model made thereafter. 

"Once perfected, they turn out that stove in lots of 
20,000 to 150,000 a year-and sell it for seven or eight 
dollars-the 'overhead' spreading thinner as the quantities 
increase. 

"The first typewriter that would write cost over $SOO,­
OOO-and the man who would have paid $100 for that 
particular machine would better have thrown his money 
away. Not one part could · be replaced at any reasonable 
llgure. To-day, a highly perfected machine of that BRme 
make, a marvel of ingenuity, is manufactured for a few 
dollars--.steel stampings ana automatic machine work. 
The low price has made it a necessity In every office-­
hundreds of thousands are sold annually to persons who 
a few years, ago did not dr�m. they ever would need one. 

"The E.-M.-F. 'SO' at its price has already created a 
demand greater than even we had expected. And this is 

, only the beginning. 
"When your father was a boy, a good· rille was a lux­

ury few could afford. To-day you can buy a better rille 
than your father ever saw for one-tenth what he would 
have had to pay for one made by hand. They are made 
by the millions now because millions can afford the price­
and the demand fQl' millions makes the adoption of manu­
facturing methods-and · hence the low price-possible." , "But these are problems pec.uliar to all manufacturing, 
are they not ?" I asked. "Why have not these methods 
been appUed to autClIIlobile making before ? Why have 
we had to pay twice �s much for a car as it has been 
worth ?" 

"There a re several reasons-three primary ones : First, 
until recently automobile design had not crystallized into 
any accepted standard. While we were still In the ex­
perimental stage, uncertain as to what features were 
best-sliding-gear or platenary transmissions--two, ver­
sus four cycle motors-air coo1.ing versus water cooling ; 
and a hundred other details, matte�s of dispute among' 
designers, no maker dared turn out a large number of 
cars of any model-none dared anticipate the future by 
more than a few months. 

"The public-the motoring pUblic-seems to have been 
alive to the conditions. The maker who would have 
turned out 1 0,000 30-horse-power, four-cylinder cars four 

" years ago would have found no xnarket even had he 
offered them at $1 250. . 

"Anyone at all interested in the subject. knows that at 
that time' the motor car was still in the transitory state 
--IDO part had been standardized-none accepted as final. 
Only a few enthusiasts boulfht, the great conservative 
public waited and watched-mterested" hopeful, but un­
satisfied. 

"It's an interesting fact that, from year to. year the 
demand has just kept pace with-always a little In ad­
vance of-the mechanical development of the automobile. 

"We now have come to the plac.e where we know what 
a car should be, and we find our public ready to buy­
able to buy since we can produce at a price within the 
reach of the great moderately-rich class. 

"The s@cond and the. chief reason why manufacturing' 
methods have not heretofore been anpIied to automobile 
building is that a broad experience is necessary to equip 
and organize a factory for economiCJll production on a 
large scale. The automobile business can boast of few 
men with the proper training. Most of the engineers 
have grown up with-been developed by, the growth of 
this industry. And they are unable to rise abOVe their 

'experience." ' 
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Wheel liase, 112 inches ; 36 horse-power ; 4 cylinders, � x 5 inches ; cellular radiator ; dry battery 
and high-teusion ignition ; contracting band clutch : selective sliding gear transmission WIth 

three speeds forward and one reverse ; 8haft drl ve_ 

Haynes touring car. 

Wheel base, 106 inches ; 4 cylinders, 4 x 4� inches ; vertical "tube radiator l' dry battery and 
high-tenSIOn ma�neto ignition ; expanding ring clutch ; selectIve s iding; gear' 

tram;mis81on ; three e.peeds forward and one reverse ; shaft drive. 

Everitt-Metzger-Flanders SO-horse-power touring car. 

High-pressure cylinder, 2� x a inches ; low-pressure cylinder, 4� x a inches. joy valve motion 
actuated from conuecting rods ; pumps driven by levers of the valve mechanism. 

White stf"am car. 2 Q-hol'sl'-power touring car. 

Wheel base, 100 inches ; 4 cylinders ; spur pianetary transmission ; low tension magneto 
ignition ; vanadlUm steel springs, axles, shaft, gear, etc. ; weight, 1,000 pounds. 

Ford 20 horse-power tourmg car. 

The transmission is of the double-disk type, the flywheel being used 88 one disk. The ftywheel ill horizontally placed to exert a IO'l'OSCOPIC effect in reeiitln& ahock!. 
Blem.trom gyrOSCOpe car. 

86 horse-power ; wheel base, 119 inches ; 6 cylinders an x � inches ; cellular radia­
'tor ; storage battery and high-tension ignition ; cone clutch ; selective sliding 

!gear transmission with four speeds forward and one revcrse ; shaft drive 

The Pierce '� Anow." 

7 horse-power motor ; 4 x 4 inch single cylinder ; planetary transmis3ion with multiple disk 
clutches. Drive : Bevel ll'ear to jack shaft and double side chains to rear axle. "Coil spring 

'with friction Joint radins rods. Maximum speei, 30 miles an hour. 

Brush runabout. 

48 horse-J.>ower ; 6 cylinders, vertical tube radiator ; Ilry battery and high-tension magneto 
ignitIOn ; multiple-disk clutch ; selective sliding gear transmission ; shaft drive. 

Winton five-passenger car. 

4-cylinder ; cellular radiator ; low-tension magneto ignition ; selective sliding gear 
transmIssion ; shaft drive. 

Locomobile SO horse-power touring car. 

Scientific A 
-

34 horse-power ; 4 cylinders. A feature of the 4-c�1 
except for the hub center, Rnd carrying; a tire inlll; 

hub center by six bol ts. 'rhe spare wheel call IJt 
Rambler tourill 

4 cylinders ; 45 horse-power ; speed, a to 50 mil", 
unit coil ; storage battery : high-tension magneW 

Selective sliding gear transmission. Threo 

Glide tourin 

4 cylinders ; water cooled ; make-and-break 
"type change gear ; three speeds forw 

Premier so-a I> h01'8e' 

6-cylinder ; j u mp spark i�ition ; three-disk c.j 
with four speeas forward and one re 

Thomas 7 0-horse-p 

Six speeds forward, three reverse ; motor, series wound, rated at \I 
" horse-power with 300 per cent overload capacity. Direct power trjlllsmission by steel friction chllln ; ball and roller " for motor ; 4 cylinders. 

Baker electritl runabout. Holsman high-wheeled surrey. 

THE CARS OF 190<3 
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nder Rambler I S  a spare wheel, complete 
�d. The re�nlar wheel is screwed to the 
placed on Ihe hllb in three minutes. 

g car. 

! an hour. Ignition : Jump spark ; four 
>. Irreversible bevel gear steermg gear. 
3 speedR forward and one reverse. 

!IC car. 

gIlition ; multiple·disk clutch ; selective rd and one reverse ; shaft drive. 

ower touring car. 

Itch ; selective sliding gear transmission 
'erse ; double side chain drive. 

�wer flyabout. 
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Wheel base, 117  inches ; 40 horse.power ; 4 cylinders, 4lI4 x � mches ; cellular radiator ; 
low-tension magneto ; cone clutch ; selective sliding gear transmission with four 

speeds forward and one reverse ; shaft drive. ; 

Wheel base, 120 inches : 40 to 45 horse·power : 4 cylinders 4lI4 x 5  inches ; double ignition system with 
Bosch magneto ; cel lular radiator ; cone clutch ; selective sHding gear with three speeds 

forward and one reverse ; roller bearings throughout ; shaft and bevel gear drive. 
Studebaker limousine. 

Wheel ,base, 110j.2 inches ; 28 horse·power ; 4 cylinders, 4 x 4 inches ; water cooled ; jump 
spark ignition (storage battery); splash lubrication ; single SIlent chain drive 

inclosed in dust·tight metal case ; friction change gear. 

J,ambert roadster. 

Speedwell touring car. 

4 cylinders cast integrally ; short bonnet ; long wheel base ; body swung between axles to giv' 
ease in riding ; ignition by storage battery and coil ; special equipment for double 

ignition (magneto with separate set of spark plugs). 

Chalmers-Detroit 30-horse-power touring car. 

4 cylinders ; 24 horse-power ; magneto and battery ignition i positive shaft·driven oiler : honeycomb 
cooler ; sliding gear transmission, three speeds forwara and one reverse ; bevel gear drive. 

Wheel base. 106 mches ;' wheel tread, 54 inches ; wheels. 32 x 4 mehes (all four); 4 cylinders 20 horse-power ; seating capacIty, 4 :  steering on left-hand sIde ' turns m 25 feet. 
Maxwell-Briscoe SO-horse-power. 

Vertical 2-cycle motor, 3 cylinders i. jump spark ignition (dry and storage battery) ; 
mnltiple-disk clutch ; shart drive ; speed, 40 miles an hour. 

Atlas S4-horse-power touring car. 

Cleveland auto cab. 

Wheel base, 95 inches ; 18�20 horse-power motor ; thermo-syphon cooling ; mechanical 
oiler ; jump spark ignition ; friction transmi�sion ; pressed steel frame. 

Carter car �entlemen's roadster. 

20 horse-power ; 2-cylinder water-cooled motor : friction drive ; force feed 
oiler ; long Concord side springs. 

Wheel base, 95 inches ; double opposed motor half offset ; 16 
horse-power ; jnmp spark ignition (coil Br d battery). 

2-cylinder, 14-horse-power engine ; planetary transmission : two speed 
forward and one reverse ; maximum speed, 30 miles. 

8hacht automobile bng�y. McIntyre solid·tire high-wheel runabout. Black automobile buggy. 

-�BI G  AND LITTLE. 
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3017l,e 
STORM PROTECTION FOR THE AUTO DRIVER. 

The latest addition to the equipment of a well-ap­
pointed car is the "cling tight storm apron," Ill:anufac-

t u r e d by the 
B e e  b e ;; Elliott 
Company of Ra­
cine, Wis., and 
shown in the 
a c c o m  panying 
i I I  u s t r a t  ion. 
T h e  s t o r m  
apron, designed 
to protect the 
driver of the 
car in cold or 
wet weather" is 
made of wltter-
proof 
with 
steel 

material, 
a spring 
band to 

e n c i r c l e  the 
waist and an­
other band to 
spring about the 
a n k l e  s. T h e  
a p r  0 n cannot 
slip down from 
the waist, and 
if p I a  c e d over 

A STORM APRON FOR CHAUFFEURS. the 0 r d i n'a r y 
lap-robe, holds it 

snugly about the person of the driver in a manner 
never possible before. There is perfect freedom for 
the feet to operate the pedals on the floor of the car. 
The wind and water are kept out, and the comfort 
of a warm robe about the body is kept in. There are 
no straps or buttons or buckles to cause annoyance, 
and the aproB. may be put off or on in an illstant. 

• • • • • 

A NOVEL CARRYING CASE FOR AUTOMOBILE TIRES. 

One of our illustrations shows a new metal carrying 
case for automobile '· tires, which offers several advan­
tages over the ordinary rubber covering that is placed 
over a shoe. This case is made of pressed steel, and 
weighs only about 25 pounds. It is hinged so that the 
outer half can be opened instantly, as soon , as the 
lock has been unfastened. The spare shoe can ' then be 
quickly removed if it is needed. In the center of 
the case . there are two spaces, the upper one being for 
spare tubes, and the lower one for tools. These cases 
are made sufficiently large to accommodate two 4�x36-
inph shoes, and the fact that they provide waterproof 
and burglar-proof holders for the tires and tools is suf­
ficient to warrant almost any automobile user purchas­
ing them. Added to these advantages is that of ready 
and quick accessibility when the tire is needed. At 
the recent AutomobUe Show in the Grand Central Pal­
ace, one of these cases made of spun copper was'  ex­
hibited. Although it had been in use on a car for 
nearly 3,001) miles, there was . practically no indica­
tion of this from its appearance. When made of pressed 
steel, these cases will be even more durable. 

Scientific American. JANUARY I6, I909. 

9loveltieo. 
A NEW SUSPENSION FOR AUTOMOBILES. 

The ordinary elliptical spring, if it could be made 
flexible enough, would serve as an excellent device for 
relieving an automobile body of the tossing to which 
it is subjected in paSSing over inequalities of the road 
and would save much tire and machinery trouble. Un­
fortunately, if the spring is sensitive, it is too weak, 
so that the body is bound to strike. 
It has, therefore, been the practice to 
make the spring so stiff that less com­
fort is obtainable. Moreover, even the 
stiff spring is not always able to cope 
with the violent tOSSing, for which 
reason shock absorbers have come into 
more or less general use. It is the 
purpose of the shock absorber to re­
lieve the elliptical spring of unusual 
strains, which purpose it accomplishes 
either by friction devices, or recoil 
cylinders. 

Mr. Oscar Stolp, of 20 Fle{cher 
Street, New York, N. Y., has adopted 
an entirely new means of overcoming 
the suspension problem. In his device 
he abandons friction devices and recoil 

The engine shaft and the shaft to the rear axle 
,or '  main driven shaft are in alinement but separated. 
The engine shaft carries a gear A; the rear axle shaft 
carries the gears B. and 0 and the sprocket D. These 
three gears and the sprocket are loosely mounted 011 
their respective shafts, but any of them _ can be made 
fast by moving the lever. a of the appropriate clutch. 

THE STOLP EQUALIZING SUSPENSION LEVER. 
cylinders and employs instead a very 
simple equalizing lever which dissi­

The dotted lines show the position of the parts when displaced by an inequality in the road. 

pates the tossing effect, not by causing it to overcome 
friction or compress air or a liquid, but by changing its 
direction and causing it to expend -its·elf in holding the 
car down on the road. The accompanying illustration 
shows the device. To the chassis 1, an elliptical spring 
3 is secured by hangers 2. The axle 6 is mounted not 
at the center of the elliptical spring, but at the end of 
an equalizing lever 5, which is fulcrumed at 4 (the 
center of the elliptical spring) .  The other end of the 
equalizing lever is connected with � coil spring in­
closed in a case 7. When the car strikes a depression 
the short arm of the equalizing lever is thrown up 
and the long arm down, thereby distending the c::oil 
spring and pulling the chassis down. The resUlt is 
that the elliptical springs are entireiy relieved of 
strain, so that they can be made sensitive and re­
sponsive. This new lever suspension has the merit 
of adapting itself to the character of the road, for it 
is obvious that the arm 5 will be rocked to a degree 
corresponding with the 'tossing effect. The inventor 
of this device has traveled over 20,000 miles on a car 
fitted with solid rubber tires and claims that he rides 
as comfortably in his vehicle, if not more so, than 
would be possible with an ordinary shock absorber 
on a pneumatic tired car. The device would seem to 
be particularly applicable to the high-speed roadsters 
which are now so popular-cars which are apt to leave 
the road when they strike a very slight obstacle and 
which obviously need some mechanical device for hold­
ing them down. 

• •  e . ... 
A NOVEL SPEED-CHANGING GEAR: 

A novel speed-changing gear has been patented , bY. 
Joseph A. Wilkin, of Matamoras, Pa., which is adapted 
for use on machine tools, automobiles, and motor 
boats. The device has been examined by PrOf. 

Arthur L. Wil­
liston, who re­
ports that in 
his opinion it 
is "thoroughly 
mechanical in 
principle and 
a l t o g e t h e r  
practical ; it is 
positive in its 
a c  t i o n ; it is 
simple and ef­
fective in its 
operation ; and 
it has many 
advantages not 
possessed b y 
a n y o t h e r  
change speed 
mecha,nism." 

The corresponding or mating three gears and sprocket 
wheel mounted on the countershaft and low gear 
shaft above the engine sh,aft, are all fixed, except for 
the provision of a slip clutch. 

The engine shaft may ', drive the rear axle shaft 
through either pair of gears A and B or A and 0, or 
may drive it in the reverse direction through the gear 
A and the sprocket D, siIIiPly by throwing the levers of 
the appropriate clutches a:iid ' making the proper gears 
or sprockets fast to the engine and the driven shaft. 
The reverse motion of tile driven shaft may also be 

,obtained by means of two sprocket wheels and a chain, 
or by . means of two gears . in place · of these sprockets 
with an idler running between them on an indepen­
dent shaft. 

The clutch which connects the gears with the driving 
or driven shaft is shown jeparatelY. Securely keyed 
to the shaft is a bushing to which a ratchet wheel d is 
attached. On the face of the gear a disk b is fixed, 
which is provided with four pawls p, so located that 
they may engage in the ratchet wheel simultaneously 
at four points equidistant on its circumference. By 
throwing these pawls in or out, therefore, the gears or 
sprocket may be made fast to or released from the 
shaft. The pawls may be held in action either by 
springs or by a pressure created on them through lugs 
located on their hubs by the driven or the driving gear. 
The operation of the pawl� is controlled by a sleeve S, 
conical on the inside, which moves . to the right ()r to 
the left longitudinally with the shaft and wbich per� 
mits them to engage in the:ratchet wheel or h()lils:them 
out of .mesh with it . . Th6��' conical ' sleeves are' shown 
at B in the upper view. On their outer Surface tliere 

(Oontinued bn page 67.) 

A NOVEL SPEED-CHANGING GEAR. 

A NOVEL TIRE-CARRYING CASE. 

In the ac­
companying il­
lustration the 
d e v i c e  i s  
shown applied 
to the trans­
mission of ari 
a u t  0 m 0 bil�. The gear. are always in mesh atid it  is possible to'ehange directly from 1\ 

low to a high speed. 
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In the H istory of 

The Prud e ntial  
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GUARANTEED LIFE INSURANCE 
and 
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Xut017l 0 bile 9/oles and tSuggeslions. 
An automobile accessory in the form of a combina­

tion six-volt cigar lighter, acetylene lamp lighter, and 
incandescent- repair lamp, made by the Metal Special­
ties Mfg. Co. , of Chicago, Ill., has now been on the 
market for two years, and has proven itself to be a 
most useful article for automobile alild electric vehi­
cles. The lamp is six inches in length, and always at 
your elbow. A cigar, cigarette, or acetylene lamp is 
easily lighted going 60 miles an hour. The repair 
lamp is very handy for purposes of inspection. The 
ten feet of cord attached is sufficient for exploring any 
part of the machine. Its use leaves the hands free. 

A 45 actual H.P. motor, 4 %,�' x 5", and a seven-passen­
ger touring car with 120-inch wheel base, weighing 
3,000 pounds, gives 11;2 H.P. for each 100 pounds of 
car weight ; 34 x 41;2-inch tires all around is the equip­
ment, and costs more money than the 36 x 41;2-inch 
in the rear and 36 x 4-inch in the front. They are 
more convenient, and any tire manufacturer will tell 
you that they are more than ample to carry the load. 
These remarkable characteristics of the Glide car must 
arouse some interest. A car that is about the same 
in weight as the actual weight of the widely adver­
tised, especially light cars ( 2,100 pounds) , with a more 
powerful water-cooled motor, and is from 1,000 pounds 
to 2,000 pounds lighter than other high grade touring 
cars of about the same wheel base ( 120 inches) . The 
motors of Glide cars have the five·bearing principle. 
The cylinders of the car are cast separately, so 
that the expansion and contraction of each cylinder 
is entirely separate from the others. The motor is 
w ater cooled and is provided with a simple apparatus, 
by means of which the carbon can be removed from 
the cylinders, without tearing the motor down. The 
universal joint is located between the motor and the 
transmission, and is called upon to transmit only 
the initial H.P. of the engine. - It is housed oil-tight 
and dust-proof. The transmission is of the sliding 
gear selective type and bas three speeds forward and 
a reverse drives direct on the low speed with all gears 
cut out and running idle. The Glide rear axle over­
comes the flimsy, faulty construction common with 
bevel-gear-drive cars. The gears are large enough in 
proportion, and are made of the best material. The 
bearings are strong enough and made adjustable, and 
the shafts are large. enough to do their work without 
overtaxing the rear system. 

The power plant of the Rapid five-ton truck, appear­
ing on another page, comprises an engine of the 4-
cylinder, 4-cycle, vertical type, with a bore of 51;2 
inches and stroke of 61;21 inches. It develops 60 horse­
llower. The cylinders are cast .in pairs. The cylinder 
beads are cast integrally with the cylinders, as are 
also the valve chambers. The water-jacket head is 
separate. This permits of the cylinder cores and water­
jacket cores being uniform, and allows the thorough 
removal of the core sand. The valves are of large diam­
eter, the inlet and exhaust valves being interchange­
able and located on the left-hand side of the motor, 
thereby necessitating only one camshaft. The valve 
heads are nickel steel, electrically welded to a carbon­
steel stem of large diameter. Lubrication is by 
force-feed oiler to each bearing and cylinder. The 
oiler is attached directly to the upper half of crank­
sbaft, and is positively driven by gears. The circu­
lating water pump is of the centrifugal type, gear 
driven, and of such construction that it will not impede 
the natural circulation of the water in case of accident 
to the pump. The clutch is of the multiple-disk type, 
and is inclosed in the flywheel. Connecting the clutch 
with the transmission is a short propeller shaft provided 
with a specially designed universal joint at each end. 
The transmission is of the selective -sliding-gear type, 
giving three speeds forward and one reverse. The 
driving spindle is forged integral with the driving 
gear, and is mounted on two large Timken roller bear­
ings. The direct-drive shaft has three keyways milled 
from the solid shaft, thereby doing away with the 
square broached hole in the gears, as in the usual 
ccnstruction. The countershaft has flanges forged 
integral with the shaft for bolting the various gears 
thereto. The reverse gear runs in a pocket, and is 
mounted on a hardened and ground shaft, where it 
can be thoroughly lubricated. The bevel gear is bolted 
direct to a Hedgeland equalizer, wliich acts as a dif­
ferential and gives a positive drive, no matter what 
the condition of the roads, and one which does not 
have the inherent faults of the ordinary differential 
in this respect. 

The Holsman Automobile. Company, of Chicago, Ill., 
have introduced a decided novelty in the way of a 

four·cylinder high·wheel -automobile that deserves more 
space than we are unfortunately able to give it. The 
company has succeeded in building a motor in which 
there is not Ii. single plain bearing, and in which every 
bearing is either a ball or roller bearing. It has 
dispensed with connecting rods and all unnecessary 
bearings. The motor is an air'cooled, four·cylinder, 
four-cycle type, 26 horse-power by standard rating, 
with twin mufllers, oiling device, carbureter, sparking 
apparatus, and transmission for both low and high 
gear all in one piece. It has three 5-inch radial ball 
bearings of best silent type, two 5-inch roller bearings 
of best frictionless type, and two Hyatt flexible roller 
bearings at the ends of the shaft near the sheaves. It 
has no plain bearings or journals whatsoever-not even 
a piston wrist-pin bearing. The_ ball and roller bear­
ings, besides being the best that can be had, are fully 
twice as large as have ever been used on any motor of 
the same capacity, and are intended to be practically 
non-wearable. There are several other features that are 
new. For instance, power is transmitted directly from 
the motor shaft to the wheels without any intermediate 
gearing whatever by the use of a friction chain, thus 
making a real direct dri:ve. 

Some day the farmer will use the automobile more 
generally than now. The nearest approach to that 
day is represented by runabouts of the buggy type, 
which have large wheels, solid tires, and simple trans­
mission. In this field a great success in automobile 
manufacture is being achieved. The force of this sug­
gestion cannot be appreciated by anyone not intimately 
acquainted with the roads of our undeveloped districts, 
which make up the great area of this country. One of 
the first to follow the principle that an automobile can 
be made to go wherever a horse and buggy can, was W. 
H. McIntyre, of the W. H. McIntyre Company, Auburn, 
Ind. To-day the McIntyre Company has four im­
mense factories with half a million feet of floor space 
and a combined capacity of twenty-five cars per day. 
It is building one, two, and three-seated pleasure cars, 
telephone and express wagons, rural mail wagons, 
laundry wagons, open and covered delivery, and in fact 
a ·  complete line of commercial and pleasure cars. The 
McIntyre Company is the actual manufacturer of the 
car complete, building engines, transmission, chassis, 
body, etc. Several patented features make the Mc­
Intyre car distinct from any other on the market. Both 
two-cylinder and four-cylinder engines are used. The 
double-cylinder motors are of the half offset type. 
The planetary transmission used gives two speeds for­
ward and one reverse. Both chain and shaft drive cars 
are built. All motors are air-cooled, Imd the McIntyre 
patented flywheel is claimed to have a blowing power 
of over 33 1-3 per cent above that of an ordinary fan 
of the same diameter. The spokes of the flywheel are 
cast in the form of fan blades, doing away with the 
use of fans, belts, etc. 

The Lambert drive system, embodied,. in the Buckeye 
Manufacturing Company's automobiles and trucks il­
lustrated elsewhere, embraces but two elements-a 
friction disk and a friction wheel, the former mounted 
on the rear end of a continuation of the crankshaft, 
and the latter on a transverse shaft lying to the rear 
of the disk face and from which a chain drives the rear 
axle. The friction wheel can be slid by a lever along 
the jack shaft, so that it contacts with the face of the 
friction disk at its center, or at any point from the 
center to the periphery of the right side for forward 
speeds, and on the opposite side of the disk for reverse 
speeds. Once the friction wheel is positioned for the 
desired speed, the friction disk has to be carried rear­
ward, in order to press firmly against the paper ring 
on the rim of the friction wheel. This is accomplish­
ed by sliding rearward the longitudinal shaft with the 
disk-a movement made possible by the keying of a 
three-arm spider on the forward end of- the longitudinal 
shaft, and the inserting of three studs in the rear face 
of the flywheel, so that all ball and socket joints in the 
spider arm may slip back and forward on these studs. 
The construction of the babbitt ball, which is used in 
tbe three-point spider connecting the extension shaft 
with tbe flywheel on the motor, is novel. This babbitt 
ball is cast around a copper gauze cover with small 
pyramids of graphite, so that when tbe ball slides baCK 
and forth on the driving pin, the graphite points make 
it self-lubricating. The ball and socket connection of 
tbe spider is such that by loosening the cap screw one 
can turn the adjusting nut, and take up the wear on 
tbe _ ball. 

One of the most notable lines along which automo­
bile construction is developing is the tendelilcy toward 

a reversal to the earlier structural forms, made pos­
sible by reflnement in detail and the greater skill and 
experience of designers and manufacturers. For in­
stance, the earlier automobiles were built with but one 
cylinder. In order primarily to obtain more power, 
and secondarily to reduce vibration, multiple-cylinder 
engines were resorted to. Two or three years ago it 
seemed as if the single-cylinder automobile motor, if 
not the two-cylinder as well, was to be entirely super­
seded by fours and sixes. However, a variety of con­
Siderations, such as cost, weight, and expense of oper­
ation, have brought the single-cylinder back into favor, 
and luckily the greater skill of designers and pro­
ducers has made this form of car perfectly practical 
and satisfactory. Those accustomed to the large mo­
tors can hardly believe the results of the small car 
races in France for the past two years, in which single­
cylinder engines with a bore of barely four inches 
traveled for hundreds of miles, carrying two people, at 
an average rate of around fifty miles an hour. One 
of the first cars, if not the first, to cross the American 
continent was a single-cylinder ; and so fraught with 
extraordinary difficulties, hardships, and dangers is 
the route from Denver to the Coast, that but a small 
number of even the most powerful cars have succeeded 
in making this trip. The latest transcontinental run 
has just been completed by the Brush Runabout, which 
is a single-cylinder car with a four-incl;1 bore and four­
inch stroke, and which from Denver to San Francisco 
carried Mr. F. A. Trinkle and his wife. This trip il­
lustrates the unexpected results that 'may be obtained 
from apparently small mealls when the design is har­
monious and correct, coupled with the proper ma­
terials, properly worked. The car itself, covered with 
mud and carrying the spade and tackle block used by 
Trinkle in the trackless wilds of the West, was one 
of the features of the New .York Automobile Show. 

A glance at the Premier cars readily indicates the 
rapid progress made toward the standardization of 
the modern motor car, The motors of the four and 
six-cylinder types have cylinders cast in pairs, with 
intake and exhaust valves on opposite sides. Lubri­
cation is by force feed direct to the cylinders, and 
also by splash. The engines are fitted with low­
tension ignition regularly, this being the make-and­
break with Bosch magneto, and in addition they have 
a higb-tension system, with battery, coil, ·and plugs, as 
an auxiliary. A Weston type multiple-disk clutch 
is inclosed in an oil-tight housing attached to the 
flywheel, and the drive from this to the transmission is 
through a floating member, whose forward end is squar­
ed well up within the clutch, anI! whose rear end con­
sists of a three-jaw coupling with jaws slightly spher­
ical, making it practically a universal joint. The 
transmission affords three speeds forward and a re­
verse. The drive is by propeller shaft. The rear axle 
is unique in several respects. The housing consists of 
two bell-shaped steel castings thoroughly ribbed on the 
inside to preserve alignment, and without truss rods. 
The driving pinion is located centrally, both it and its 
spindle being cut from one piece of metal, and is car­
ried on two annular ball bearings suspended in saucer­
like castings, dished diversely, the circular flanges 
registering together. The squared inner end of the live 
axle is carried in the hub extension of the differential, 
and on the outer end is a three-jaw clutch, which en­
gages with a corresponding clutch in rear wheel hub. 

The electric vehicle does not compete with the gaso­
line car for touring, but has a large field of its 
own in city and suburban needs. The limitations in 
the radius of action on one charge are not apparent 
in this use, since the radius is much greater than 
the requirements. The advantages of the electric are 
economy of operation, safety, freedom from noise, 
smoke, and dirt. The electric - motor used to-day is 
fifty per cent better tban it was. The storage battery 
has been improved in many ways. The materials and 
construction have improved in the electric class just 
as much as in the gasoline cars. Five years ago the 
average ability of an electric was 25 miles on a battery 
charge. Now it does 50 to 80 miles at less expense. 
The general idea is that electrics are expensive to 
maintain, but the cost of keeping them is about the 
same as that of horse buggies, while they do at least 
three times tbe work. The electric is not intended for 
high speeds, but is capable of traveling much above 
the speed laws, and when cbarged for a distance of 
say 50 miles per day, it costs often less than men­
tioned above. It is simple and easily kept in perfect 
condition. No other vehicle is so easily controlled and 
guided, or so safe and dependable. 



JANUARY 16, 1909. Scientific America.n. 

A T A L K  O N  
E L E C T R I C S  

DO YOU DIFFERENTIATE ? 
ARE YOU ONE OF THOSE WHO SAY " I 'd rather have a gasoline 

car than an Electric" ? If you are, avoid this error in the 
future, we pray you. Don't be guilty of that break again-it 
exposes an ignorance of the functions of the two types of vehi­
cles that is deplorable in a person otherwise well informed and 
one which we are sure you would rather not be guilty of. 

LET US PUT YOU RIGHT : Out of the fullness of an experience 
dating from the very infancy of the . automobile ; and. with the 
assurance of the impartiality of our position-since we are the 
largest producers and distributors of gasoline cars of all types 
as well as of Electrics, in the world ; we believe we can give 
you a more accurate understanding of the essential qualities of 
each type and of the uses for which each is most suitable. We 
cannot afford to praise the one at the expense of the other. 

THERE IS NO COMPETITION between electrics and gasoline cars. 
Do you get that ? They are not rivals. They are not designed 
nor intended the one to perform the part of the other. They 
are allies-not enemies. Where the one is, there also should 
the other be-in every garage where there is a high priced 
gasoline touring car, there ought also to be an electric for city 
service-Studebaker preferred, of course, since we are consider­
ing a high class equipment. 

NO !-NOT ALONE FOR MILADY 'S USE, tho of course the elec­
tric is the only car a lady ever should drive herself-the only 
one in which she can maintain her dignity and her beauty­
protect' her gown and safeguard her temper. But you, too, the 
head of the house, need an electric for your business-hour 's 
calls. It is so much quicker-more mobile-more nimble-in 
congested city sections than the big touring car or roadster, and 
it saves more than its cost in a year bY ' doing this work for 
which the gasoline car is so thoroughly unsuited. 

REMEMBER WE SELL EVERY TYPE of gasoline car-from the 
luxurious Studebaker 40 limousine through the entire line of 
seven and five passenger touring cars, including the E:M-F 
" 30," which has created such a sensation of late. If these 
would serve all purposes, would we also make electrics by the 
thousands-and in every type for every service-Victorias, 
Landaulettes, Stanhopes, Coupes, Runaoouts and the rest ? 
Certainly not. 

SO YOU MAKE YOURSELF RIDICULOUS, you see, when you 
compare the gasoline with the electric as if they 'were rivals­
just as ridiculous as if you were to say you preferred a Tuxedo 
to a traveling suit, without specifying for what {)ccasion. 

THE LAYMAN IS EXCUSABLE for making this bull, because he 
has been led into the error by those he thought should know­
manufacturers of Electrics-especially those who are very 
" new " to the business. The first impulse of the uninformed 
amateur designer is to produce a car which will do some spec­
tacular, tho useless stunt. Because gasoline cars seek reputa­
tions for speeding and long distance touring-for which work 
they are intended-he needs must perform the same feats with 
the electric-hitch the family bay to the sulky and try conclu­
sions with the thoroughbreds on the speedway. 

IT IS FROM SUCH PEOPLE WE HEAR of 200-mile cross-country 
runs ; 35 miles an hour and other performances perfectly easy 
to attain but entirely apart from the purpose of . the electric 
pleasure vehicle-just as much as would be the use of - a tallyho 
for social or business calls. 

BY SIMPLY SACRIFICING more desirable qualities, an electric 
car can be made to cover a- mile faster than any other thing 
on wheels-just shofrt the entire eharg�, in one bolt of light­
ning, through the motor and the speed will be limited only by 
the nerve of the driver. 

IF YOU WANT MILEAGE in excess of any rational requirements 
-for the uses intended-all you have to do is to possess a com­
plete ignorance of the laws of electrical engineering-or, if. so 
unfortunate as to possess, ignore them entirely. Make your 
batteries with an eye single to " miles-on-one-charge"-without 
regard to permanence of the battery plates, maintenance cost 
or any other consideration. You see it is simple-just as simple 
as to be a demagogue in any other line. 

NOW STUDEBAK'ERS POSSESS ALL the facilities to do these 
things-except the necessary ignorance and the inclination to 
Gold Brick patrons. For any person who makes or sells an 
Electric recommending it for such work is selling something 
that his customer doesn 't wan�-he needs a gasoline car. 

STUDEBAKER ELECTRICS are standard of the world-just as 
are our gasoline cars. And the reaSOn is, they are designed for 
the service intended and not with a view to creating a sensa­
tion-not to gratify some. engineer 's whim-nor to furnish the 
advertising man a catchy catch phrase. 

SUITABILITY FOR YOUR PURPOSE is what you pay for. You 
buy an Electric pleasure vehicle because nothing else will 
answer that particular purpose so well. When you buy a 
Studebaker Electric you get a car designed expressly _for that 
purpose-nothing omitted that will attain the end, nothing in­
corporated that belongs to another type of car. 

If you a.re Interested-we wdl gladly send you a little paDlPhlet " The Studebaker Plan," shOWing how to malnte..ln an Eleotric at home and why 
It Is the oheapest type of oar to own and drive, year In and year out. 

STUDEBAKER AUTOMOBILE COMPANY 
General Office ; Cleveland. Ohio 

BRANCHES; New York. BOston. Philadelphia. Chicago. Kansas City. Denver. Portland. Ore •• San Francisco. Salt Lake. Seattle. Wash •• 

La. Angel_. Agents-everywher_5000 of thelIl. 
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An Invitation to Business Men 
WE want every business man who reads this paper, and who i s  now using two or more horses i n  his 

del ivery or shipping service, to write to us.  We can save him money. . 

We manufacture a complete l ine of Rapid Commercial Power Wagons including 
merchants' del ivery cars-trucks of one-ton capacity up to six tons-telephone con­
struction cars-fire department cars-hotel ambulances-police patrols-wagonettes­
hotel busses-sight-seeing cars, etc. 

We also build special vehicles for special purposes. 
We invite you to write to us, stating the conditions and possible power wagon 

needs of , your business. 
We have made a study of conditions and possibilities 'relating to power transpor­

tation in every part of the United States for the past ten years. 
And we will gladly write you making such careful recommendations and sugges­

tions in detail, that in our judgment apply best to your business and your needs. I·Ton Delivery 
Suitable lor Merchant.' Delivery Service There is  no obligation whatever incurred in writing for this information. 

Do not hesitate to address us ; we will tell you frankly whether or not power 
transportation would be a practical economy in your business. 

Send for our catalog. 

Rapid Motor Vehicle Co., 507 Rapid St., ' Pontiac, Mich. 
Rapid S-Ton Truck 

Made also In three and four·ton sizes, suitable f01 
concerns demanding .. heavy-duty vehicle, 

I.Ton Open Job 
For all kinds of carting purposes. 

AUTOMOBILE LUBRICATION-SOME BLEMENTARY 
PRINCIPLES. 

(Oontinued from page 49. )  
delivers oil from the reservoir t o  the sight feed above, 
where the proper amount is regulated. After dropping 
through the sight feed, a second pump forces the oil 
to the proper bearing. These lubricators should be 
closely watched, for the small baIl·checks in the pumps 
often gum up and prevent the pump from working. 
II is advisable to obtain full instructions from the 
manufacturer of the lubricator, as ' there are a great 
number of these force·feed hibricators on the market 
which greatly vary in their construction and adjust· 
ment. 

Hand Oil Pumps.-Hand oil pumps are sometimes 
found on the dashboard of cars which lead to the 
motor base. They should be given several full strokes 
daily. 

LUBRICATION-HOW MUCH AND HOW OFTEN. 

�art. 

Engine cylinder . . . . . • . .  . 
Engine crank case . . . . . .  
En

f,
ine bearings . . . • . • . . . . 

Va ve lifters . . . . . . . . . . . . .  
Fan bearings . .  . . .  . .  . . . . . 
Timer-shaft . . . . . . . .  
Pump shaft-drive . . . . . . . . 
Magneto-drive . . . . • . .  
Lubricator shaft . . . . . . . .  
Clutch release . . . . . . . . . . . .  
Break-lever-bearing . . . . . .  
Steering knuckle . . . . . . . . . 
Water pump . . . . . . . . . 
Clutch-shifting collar . . . . .  
Transmission bearings . 
Outer bearing live rear 

axle . . . . . . . . . . . . . . . . . . . . 

Magneto, plain bearing •. 

Magneto, ball bearing '. ' 

Lubricant. 

Cylinder oil . . . . . . .  
Cylinder oil . . . . . . .  
Cylinder oil . . . . . . .  
Machine oil . . . . . . 
Machine oil . . . . .  
Machine oil . . . . . . .  
Machine oil . . . . . . .  
Machine oil . . . . . .  
Machine oil . . . . . . .  
Machine oil . . . . .  
Machine oiL . . . . . .  
Grease . . . . . . . . . . .  Grease . . . . . . . . . . .  
Grease . . . . . . . . .  
Grease . . . . . . . . 
Grease or oil . . . . .  

Dynamo Oil . . . . .  { 
\ 

Dynamo oil . . . . . .  

Quantity. 

6-12 dro
w

er minute. 
Every miles, or 

twice a month. 
8 drops 

r
er minute. 

With oi -{lan, daily. 1 drop every 2 minutes 
With oil-{lan, daily. 
With oil-{lan, daily. 
With oil-{lan, daily. 
With oil-{lan, daily. 
With oil-{)Rn, daily. 
With oil-{lan, daily. 
One turn daily. 
One turn daily. 
One turn daily'. 
Two turns daily • .  

Two turns daily. 
K 

t�� p���
ts J:aC;; 

out with kerosene 
once a season . � Small amount once 

a month. 
Starting-{lrank bracket Machine oil . . . . .  Few drops weekly. 
�ring shackles . . .  . . .  Machine oil . . . . . .  ��w drops weekly. 

ake and break ta�
ts .. Machine oil . . . . .  ew drops weekly. 

PedaJ-shaft bracke . Machine oil . . . . . .  Few drops weekly. 
Speed-{lhange-lever. . .  Machine oil . . .  Few drops weekly. 
Emergency lever . . . . . . . . .  Machine oil . . . .  . .  Few drops weekly. 
Brake supports . . . . . . . . . .  Machine oil . . .  . . Jj'ew drops weekly. 
Brake e

1
u8.lizers. . . . . . . .  Machine oil . " . . .  Few drops weekly. 

Control evers and joints. Machine oil . . .  . Few drops weekly. 
S

f.
ring hangers . . . . . . . . . . .  Machine oil . . . . . . .  Few drops weekly. 

S eering gear-{)aBe . . • . . . . .  Grease . . . . . . . .  Every 2 weeks 3 turns 
or gunful . 

. F r o n t  and rear wheel- } 
�Ug�,

.��ll.
o

�.x:��l
.�� �- . Grease . . . . . . . .  Monthly. 

Front and . rear ,,!,heel } Graphite and oil 500 miles. hubs, plam bearmg . .  
Leather boots of steer- t 

rod joints and steer Grease . . . . . . . . . .  ; .  Monthly or 500 miles. 
drag-rod joints. • . . 

LUBRICATION-HOW MUCH AND HOW OFTEN. 

Part. Lubricant. Quantity. ---------- -------- 1---------
. pound or heavY 

( G e a r case com- ) . Tra. nsmission-{lase slid-l oils, or e i t h e r  Semi-monthly or 300 
ing gear system. . . . . .  m i x  e d w i t  h miles. Let gears 

about ten {l,Cr dip. 
cent of graphIte. Tra . i . d' 1 Light motor o i l  t .ns1Ill88 on case, m 1- and little graPh-

. 
Every 300 miles. VlduaJ clutch type. . . .  ite . . . . . . . . . . . . . .  . 

Planetary transmissions . o�-flUld oil, . or up no higher than N . . 1 Every 300 miles. Fill 
. 011 and graphite. shaft bearing. 1 Non - fluid oil or ) 

heavY steam en-
Live rear axle housing..  gine c y I i  n d e r One quart every 

o!l, grease and two weeks. 
oil . . . . . . . . .  . . . 1 Remove covering 500 

Universal joints . . . . . . . . .  Grease . . . . . . . . . . miles, inspect and 
repack. 

Torsion and distance rods Oil . . . . . . . . . . . . . . .  Monthly. 
Timing gears . . . . . . . . . .  graphite if ex- Monthly. 

1 N o n-f l u i d  o i l, � 
posed . . . . . . . . . .  . 

. . .  graphite and grease 
{ Twice a year boil in 

Chains. . . . . . .  . . . .  . . .  • . . • . . . Cham graphite. .  lifter washing well 
in kerosene. { [Vegetable] cas- r If clutch slips or 

• . leather gets hard, G)utcll leather . . . .  . . . . . tor oi!, n e a t s i keep 011' nuu:hine foot oil . . . . .  . .  . .  l oil. 
Clutch multiple disk, kerosene, kero- Weekly 

{ Spindle oU a n d } 
steel on steel . . . . .  . . • •  sene and little • 

graphite. . . . . . 
Clutch multiple disk, j No oil, 1 i t t  I e  l Weekly leather on steel . . . . . . . 1 graphite. . .  . . .  . . .  I . 
I n t e r n a l  expanding

} Thin oil. . . . . . . . .  Weekly. clutch . . . . . . . . . . . . . . . ( Keep oil 011' friC- ] 
tion s u r f a c e s, 

Friction disk transmis- wash . olr with Renew friction com-. gasoline, d r e s  s post e v e  r y 1,000 awn . . . . . .  . . .  . . . .  . . . with belt dress- iniles. 
ing or French 
chalk. . . .  . .  

As it is inconvenient, however, to carry too many 
kinds of lubricating oils with you, cylinder oil will 
take the place of machine oil called for in the table. 
Bow to Save Money in Maintaining a Car.-

Follow out the oiling instructions of the manufac­
turer conscientiously and do not use your own judg­
ment in the matter. 

Do not let anything on your car, no matter how 
small it may be, rattle or loosen. Inspect your bolts 
weekly. 

Keep your car clean, not only on the outside, but 
inside ( under the hood and under the body ) .  

Keep the tires well inllated, ud the lugs well tight· 
ened. 

One Style of Delivery Truck 

When a new car is received, the first thing the pur. 
chaser does is to try out the machine. That should 
be the last instead of the first step. Instead of take 
ing a spin, he should examine the mechanism in gen· 
eral, and the lubricating syste¥1 employed in detail. 
He should convince himself that every part whiclI re­
quires oil has oil. Not until then is the machine to 
be taken out and tried. 

The driver'S eye should be glued on the oil sights. 
If any sight should fill up with oil, the car should be 
stopped and the trouble remedied. The efficiency and 
life of a car depend largely on proper lubrication. A 
new car should be lubricated rather too much than too 
little for the first two months at least. Oil should be 
kept from the tires. 

The car should not be run when an unusual noise 
or squeak is heard. The cause should be ascertained 
( hot bearings, brakes, etc. ) .  Oil should not touch the 
brake bands of the planetary transmiSsions or the 
brakes. During an �l-day run, the grease cups should 
be looked at and screwed down occasionally. If the 
engine cranks hard in a warm place, either the cylin­
ders or main bearings need oil ; if in a cold place, 
however, the lubricating oil in cylinders may be a 
little too heavy. 

Before going on an extensive tour, see that the en· 
gine base and, gear case are filled properly. 

Examine thfl grease cups, and fill the lubricator. 
If the car is shaft-driven, remove the cover of the 
rear axle housing and see that the large bevel gear 
dips into the 11,lbricant. 

Go over the entire car with oil can and wrenches. 
Pay particular attention to the clutch. 

Every two weeks inject a liberal quantity of kero­
sene into the cylinders, turning the engine over seve 
eral times by hand when engine is still warm. This 
will remove whatever carbon may have been deposited 
ill the cylinders and between the cylinder walls and the 
piston rings and thereby assure a good compression, 
which is one of the most essential points in getting 
power. 

Keep the belt on the mechanical oiler sufficiently 
tight to drive it, and never run the car unless the 
pump is working perfectly. 

Squeaking bearings denote lack of oil. 
Sudden falling off of power when running may be 

caused by insufficient lubrication ( cylinder and main 
bearings ) 

In extremely cold weather and whe1"e ' the lubrica· 
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tor is exposed, an egg·cup full of gasoline 
or kerosene will keep the: . oil from be­
coming too thick and from causing trou­
ble by clogging the small . ball checks in 
the oil pumps. 

Before putting on a new clutch lever 
it is advisable to soak it . for 24 hours in 
water. When fastened to .the clutch it 
should be given a liberal coating of castor 
oil, or better still, neatsfooJ; oil. It will 
take quite a time for the ,oil to soak into 
the leather properly, as ' the water must 
first evaporate, which tak�s quite some 
time. 

To prevent the multipl!l :disk clutches 
(metal to metal ) from : 'gragging after 
disengaging the clutch by :the foot pedal, 
use only a very thin oit. ( spindle oil ) 
mixed with kerosen(i. Good results have 
been obtained by taking * cylinder oil 
( light) and * kerosene. 

Lubricating oils should always be 
strained before using, as gri� and ground· 
up materials will obstruct oil-holes, pipes, 
etc. 

Blue smoke issuing from the muffi.er 
denotes excessive cylinde; . lubricatioJ!l or 
worn cylinders and has · nothing to do 
with the mixture of gas. 

• • •  
THE COMMERCIAL TRUCK VS. THE HORSE. 

( Ooncluded from page 43. )  
t o  heavy vehicles, and i t  must b e  admit­
ted that it possesses advantages in the 
smoothness with which the power may be 
applied and in the reserve ' power that 
may be called upon in emergencies. In 
the United States, however:: this field is 
practically untouched. . " .  

The initial expense of ,:can automobile 
equipment seems high to the man who 
is familiar with horses, :(I.nd to reduce 
it many concerns are purchasing second­
hand pleasure cars and fitthjg them with 
delivery bodies_ There is no risk in mak­
ing the purchase if the � purchaser will 
have the chassis examined and properly 
overhauled, but he must rei1lize that the 
car is suitable only for .the delivery of 
light packages, and that ' it must have 
careful attention and handling_ With 
the addition of suitable braces and 
trusses a fair load may be carried, but 
there can be no comparison, of course, 
with the cars that are ' designed and 
built for trucking purposes. 

To get the fullest benefits from an au­
tomobile delivery service, it must be re­
alized at the outset that everything about , 
it is new, and that a stable foreman is 
rarely competent to give it the intelli­
gent management that it requires_ There 
must be regular and systematic inspec­
tion of the mechanism, correct adjust­
ments maintained, and supervision exer­
cised over every detail of handling, re­
pair, and care. The ultimate cost of neg­
lect and mishandling is out of all propor­
tion, and it should therefore be possible 
to place full responsibility for a failure 
to lubricate or to attend to any other 
essential of the upkeep. Two weeks at 
the factory is not sufficient to change a 
stable hand into a competent driver, and 
a lack of smoothness in the handling of 
the car will be paid for in tires, bear­
ings, and strains in the entire mech­
anism. 

It is usual to see automobile trucks 
carrying loads far in excess of their 
rated capacity, and this is the most pro­
lific cause of high repa'ir bills. It is the 
custom of some mallufaoturers to protect 
their v�hicles by underrating their ca­
pacity, and this also operates to protect 
the purchaser. Knowing that the car is 
likely to be overloaded, a truck that is 
capable of carrying a load of five tons 
will be rated at three tons ; another 
method of protection that is practised is 
to limit the size of the body. 

A business man will not purchase an 
electric lighting plant without engaging 
aR engineer' to tell him what he wants, 
to select the apparatus, and to super­
vise its installation. Yet he believes 
himself competent to purchase an expen­
sive truck, and to evolve a system for its 
operation and maintenance. The exigen­
cies of the situation are producing ex­
perts who are competent to examine into 
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5 TO 25 PER CENT. - -
MORE POWER WITH 
THE REMY MAGNETO 

THE 1900 Remy high ten­
sion Magneto is built to 
withstand more neglect 

or- abuse from oil, dirt or water 
than any other ignition system 
in the world. 

It gives equally satisfactory 
results whether used by the 
most unskilled automobile driver 
or an experienced mechanician. 

This is the Magneto with­
out brushes. 

The Remy has a stationary 
winding. Its rotary inductor, 
taking the place of the ordinarily 
wound armature, is a solid steel 

U Tile 
hl&bUt 

Ill" \plllen 
tIIIt co II. "'_" 

shaft with two forgings riveted to it. 
It cannot give trouble. Thousands of Remy Magnetos are 

in use giving perfect results. N ever has there been so universal 
a demand for one ignition system as for this. 

We Have Sold on Minimum Specified; 
Deliveries Over 17.000 Magnetos for 
1909 Cars. More Remys are Already 
Sold than All Other Makes Combined 

With automobile manufacturers continually 
build bett�r cars than their competitors, there is 
their adopting the Remy Magneto. 

striving to 
a reason for 

They know it is designed specially for American automobiles. 
The Remy is " fool-proof." 

It differs particularly in these respects from the sensitively 
adjusted apparatus of our competitors. 

It is designed by engineers who have been connected with 
automobile work since its beginning, and embodies ideas sug­
gested or approved by the largest automobile manufacturers. 

Our factory was built specially for Magneto manufacturing, 
and is . the largest of its kind in the world. 

Great Victories Won with Help of Th� . 
Remy High Tension Magneto : 
The Remy has thoroughly proved its superiority by performance� 

Here are some of the I908 victories in which the : . 

Remy played an important part : 
Montreal, Sept.-The Model 5 Buick 

equipped with Remy Magneto captured eight 
out of nine events, beating Christy and Barney 
Oldfield's machines and tying for the fastest 
half mile. Mr. McLaughlin, of the McI,aughlin 
Buick Co., Montreal, has .written us regarding 
our Magnetos : .. Vour Magnetos have behaved 
magnificently. We had no idea when we 
started to use them this year that it was possi­
ble to make a Magneto which would cause as 
little trouble as yours have so far." 

Long IIlland. Na""au Sweepatake".­
The first and second cars winmng thiS race 
use Remy Magnetos as standard equipment. 

Indianapol'" Auto Race", Sept. la.19 
-At the two�y meeting the BUIck cleaned up 
on the first day's program and made an excel­
lent showing the second day, defeating cars 
costing as high as $4,000. The Buick-Losey 

�"o':l"�1 t};�i� �:��� t;:s 
m;��i��, ��la

f��� 
that their cars are equipped with the Remy 
Magneto system of ignition. 

with Remy Magneto won first place among all 
American light cars. 

Dead Horae HUI CUmb, Woree.ter, 
Mall". , June 6-Record broken for cars up 
to 20 H. P. by Cameron Three-Passenger Road­
ster equipped with Remy Magneto. 

Economy Conte.t, Baltimore, Md. , 
.Rugud a- Won by Cameron Runabout ·  
equipped with R�my Magneto. 

HUI Climbing Conted, Baltimore, 
Md. , .Rugud a-Won by Cameron Run­
about equipped with Remy Magneto. 

Knox Model L, 30 H. P., equipped with Remy 
Magneto, defeated all cars of equal and sev-
eralof hIgher power. . 

.1{orridown, 1>a., HUI Climb Jun. :u 
-First place in' $3,000 class, first in $4,000 clil., 
and second in free-for-all gasoline cars won by 
Knox Model L, 30 H. P., equipped with: ReDlY 
Magneto. Second place in free-for-all motive 
powers, and third place in free-for-all gasoline 
cars won by Knox Model M, 60 H. P., equipped 
with Remy Magneto. 

.Rrrowhead Hi" Climb, Wed Hauen, 
Conn.,  May 27-First place for 30 to 35.H. P. 
and se<;<>nd place in free-for-all won by , Knox 
Model, 30 H. P., equipped with Remy Magneto. 

Labor Day �aeell, Lowe", Mall". ­
The Buick Motor Car Co. savs : .. Remy Mag­
netos·used on our cars gave entire satisfaction. 
Our cars ran faultlessly throughout the whole 
race, and we can speak in words of highest 
praise of vour Magneto." 

Roekui"e, Conn. , HUI Climb, June 30 
-First place 1D $3,000 class, first in $4,000 class, 
second 1D free-for·all stock cars won by Knox 

Sauannah, .}lou. 2& - Buick equipped cars equipped with Remy Magneto. 

These manufacturers are regular users of the Remy 
and more Remy's are being 'specified every day for the cars of other makers: 
Buick Motor Co. Overland Automobile Co. Regal Motor Car Co. 
Maxwel l-Briscoe Motor Co. Cameron Car Co. Kissel Motor Car Co. 
Apperson Bros. Automobile Co. Midland Motor Co . Model Automobile Co. 
Olds Motor Works. Crawford Automobile Co, Buckeye Mfg . Co. 

write us for illustration and full description of our new high-tension Magneto, We also 
furnish fittings for attaching our 1� high-tension Magneto to many of the leading cars. We 
build Magnetos in such large quantittes that we cati maKe you very attractive prices. We solicit 
YOur eorrespondence. Address Dept. 21. 

R.emy Electric Company 
Anderson. Indiana 

the cORditions under which deliveries 
are made, who can report on the make 
and type of car best adapted to perform 
the work, and who can establish rules 
for . its care. It is to a man of this class 
that a prospective purchaser should turn 
for assistance. There are many houses 
operating automobiles successfully, but 
the price that they have paid for experi­
ence is far in excess of the fee that 
would have been charged had an expert 
been employed at the outset. 

The construction of pleasure vehicles 
is approaching a cORdition of standardiza­
tion, and the designs undergo only slight 
changes from one year to another. That 
the automobile truck is likewise emerg­
ing from a formative condition is shown 
by the reduced importance of the altera­
tions required for the elimination of the 
weak points . that develop in service. The 
1909 types are far superior to the earlier 
models in every respect ; and if their 
purchasers exercise common sense and 
business judgment in their management, 
there should be no difficulty in obtaining 
from them the swift, efficient, and eco­
nomical service that is so greatly to be 
desired. 

• • •  
HIGH-TENSION IGNITION BY MAGNETO. 

( Ooncluded from page 45. ) 
as such, but this . is an error ; for while it 
produces a high-tenSion current, the mag­
neto itself delivers a current of evert 
lower voltage than the magneto used for 
the make-and-break system. 

While the Remy and Eisemann .sys­
tems are similar in , that they use sep­
arate coils, the magneto construction is 
different. In the Remy the winding is 
separate from the armature core and is 
stationary, the core revolving within it. 
The core and winding are shown in Fig. 
7. When the core is revolved within the 
pole pieces of the field magnets, the 
cylindrical portion within the winding 
becomes magnetized and demagnetized, 
currents 'being developed in the winding 
to correspond with the degree and rapid­
ity of the changes. 

The Bosch .high-tension magneto dif­
fers from the Remy or Eisemann in 
producing a current of high voltage 
in the armature winding, and without 
the use of a separate coil, this con­
struction being also common to the 
U. & H., the new Eisemann, the Wither­
bee, and Komet. Instead of but one wind­
ing, the armature carries two, the inner 
or primary consisting of a few layers of 
coarse wire, and the outer or secondary 
of a great number of layers of fine wire. 
The disposition of these windings may be 
seen in Fig. 1, and the complete arma­
ture with the field magnets in Fig. 8. 
One end of the primary winding is 
grounded on the armature core, and the 
other passes to the insulated. part of the 
interrupter, Fig. 9. While in the Remy 
and Eisemann magnetos the interrupter 
is stationary and operated by a revolving 
cam, in the Bosch the two fiber wheels, 
serving as cams, are stationary, and the 
interrupter revolves with the armature. 
This arrangement makes it possible to con­
duct the current from the primary wind­
ing direct to the interrupter without the 
use of a commutator or of sliding brushes, 
the action of which might be interfered 
with by dirt or oil. 

In the Remy magneto and in another 
type of Bosch the primary curreRt is con­
ducted direct to the interrupter without 
the use of a commutator or sliding 
brushes, on account of the use of the sta­
tionary winding, which is used in its 
construction. 

During the revolution the grounded 
lever makes and breaks contact with the 
insulated part, offering the primary cur­
rent a short circuit while the contact is 
closed. As may be seen from the dia­
gram, the secondary winding is grounded 
Qn the live end of the primary, its live 
end being ' cORnected with the revolving 
part of a secondary distributer. 

In order that a current may ' flow it 
must have a closed circuit, and this will We luwe ojened a Branch Office at 'Thoroughfare Bldg. , Broadway and 57th St., New York City. 

We wtll exhibit at the A .  L. A .  M. Show, Madison Square Garden,Jan. I6-2J; Chicago, Feb. 6-I3. , .be the condition .of the primary winding 
..................................... while the interrupter: lever ill in contact 



with the insulated part. For all pOints ill 
the revolution of the armature except 
from the position of Fig. 3 to that of 
Fig. 4, and, of course, the corresponding 
position a half revolution later, the pri· 
mary circuit is closed, permitting the 
feeble currents to fiow. When the cur­
rent reaches its maximum, a cam oper­
ates the interrupter and the short circuit 
is broken. In the meantime the sec­
ondary circuit has been opel1 while the 
distributer has been IIloving from one 
contact to another, and therefore there 
has been no fiow of current in the sec­
ondary winding. The electrical pressure 
will rise in it as the armature approaches 
the position of Fig. 3, but there will be 
nQ fiow even when the distributer is mak­
illg contact, because the pressure will not 
be suffi.cient to overcome the resistance 
of the spark plug gap. When the inter­
rupter operates, the maximum primary 
current will be diverted from its short 
circuit, and can then fiow to ground only 
through the secondary winding and spark 
plug circuit. The high pressure already 
existing in the secondary winding will be 
greatly increased by the sudden fiow of the 
primary current, and the spark plug gap 
will be bridged by a current of such in­
tensity that an arc rather than a spark is 
produced at it. 

In another Bosch type, the armature, 
while identical in winding with that al­
ready described, does not revolve, but is 
fixed in the position of Fig. 3. In a space 
between the armature and pole pieces 
revolves a shield formed of two pieces of 
soft iron similar lin size and curvature 
to the side pieces of the armature. The , 
magnetic fiow is from one pole of the 
field to one of the segments of the shield, 
to the armature core, and to the other 
pole by the second segment. With this 
construction complete magnetic changes 
in the armature cross bar occur not 
twice, but four times to each revolution 
of the shield, resulting in the production 
of four maxima of current. The advan­
tages are that the winding is stationary 
and therefore operating under better con­
ditions than when it is revolving, that 
the magneto runs at half the speed that 
is required for the other type, and that 
for a 4-cylinder engine the distributer 
may be placed on the magneto shaft in­
stead of on an auxiliary shaft drivell at 
half the speed of the armature. 

The high voltage of the current makes 
it essential to provide a circuit for it, 
for if by chance a spark plug lead wire 
were to become disconnected, the pressure 
would be quite sufficient to break down 
the insulation of the armature winding 
in seeking another path to ground. To 
guard against this a high-tension mag­
Reto should be fitted with a safety spark 
gap consisting of two points, one con­
nected to the secondary circuit and the 
other to ground. These are set apart at 
such a distance that the current will 
pass across them before the pressure will 
rie suftlciently to rupture the armature 
insulation. A pressure of 12,000 volts 
will usually permit the current to pass 
across a spark plug gap, and on the Bosch 
magnetos the safety spark gap is set to 
operate at- 16,000 volts. In the Eisemann 
system the gap is located on the coil box, 
and will be bridged by a pressure of from 
20,000 to 25,000 volts. 

In the Bosch magneto, the condenser 
that ' is connected across the interrupter 
contacts is located in the armature and 
revolves with it. In the Eisemann, U. & 
H., and Witherbee the condenser is ill. 
the interrupter housing or under the arch 
of the magnets, which permits its easy 
replacement in case of rupture. The con­
struction of condensers has been per­
fected to such a point that there should 
be little trouble from this source, how­
ever, and it would seem advantageous ]:.o 
locate it in the armature, for then there 
is no :aeed of sliding contacts. The lim­
ited size of magnetos and the unfavor­
able conditionE! under which they must 
operate, require perfection of deSign and 
constructiolt. in order that they may not 
give trouble, ed the eliminatioll. of slid-
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Otu of the six Maxwlll Models 

THE �AT OF RUNABout'S 
Model L D. 2-cylinder, 14-ho..., power Runabout. The ideal two pusenaer car. equipped with mapeto, toP, ... 

Iampo. and lIenerator. Price $825. 

The Technically Well-Informed 
Man Knows-That 
.the intrinsic worth of Maxwell cars is not accidental or paper­
claimed but is based on sound mechanical principles. He knows that 
these original Maxwell features-Unit Power Plant Construction with 
Three-Point support-Multiple Disc Clutch-Themo-Syphon Cooling, 
Shaft Drive and Metal Bodies-originated with the Maxwell in 1 904. 
They are Maxwell features today -features that have been copied by 
makers of the highest-priced cars. 

PERFECTLY SIMPLE-SIMPLY PERFECT 
12,000 Maxwell owners prove the Maxwell claims : That, though 

moderate in price, Maxwell cars are made under as rigid inspection, 
of as high-grade material and workmanship and are as durable as 
should be the best, high-priced cars. 

It is impossible to go into details here. Won't you write for our 
catalogue and let us send you all the particulars and all the proofs 
about the Maxwell ? We can prove that this is the only car that you 
cannot afford not to own. Send for our 1 909 catalogue now. 

SPECIFICATIONS FOR MODEL D A :  
MOTOR-Four cylinder vertical, cylinders 

cast separately. 5 main engine bearings 
TRANSMISSION-Sliding gear, progressive 

type 
CLUTCH-Multiple disc 
DRIVE-Shaft 
FRAME-Pressed steel, channel section 
LUBRICATION-Positive forced-feed 
IGNITION-Jump-spark ; current supplied 

by high-tension magneto 

SPRINGS-SeMi-elliptic 
CARBURETOR-Float-feed, g i v i n g perfect 

miIture at all speeds 
COOLING-T h e  B Maxwell W thermo-siphon 

system of water-cooling-no pump 
BODIES-Sheet metal, uphol.ter� with fine 

quality leather and hair 
WHEEL-BASE-I04 inches 
WEIGHT-2100 pounds 
EQUIPMENT-Three oil lamp •• gas-lamp and 

generator, magneto 

Maxwell-Briscoe Motor Co. 
P. O. BOX 111  

Pawtucket, R. I. Tarrytown, N. Y. New Castle, Ind. 
Main Offke '" Factory 

One of the six MaxwellModels 

THE STANDARD 4-CYLINDER CAR OF MODERATE PRICE 
MODEL D A. 4-cylind .... 30.honepower, 5.J)IIIeIIIIer T 0UIinII Car. A Jut, powcduI ear (55 miles aD hour if 7l1li 

want ;.). , Equipped with  M8IIIIeto. Gu l..ampo and c.....r-. Price $1750. 
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the diftlculty of keepiDg them clean and 
in adjustment. This feature has been 
perfected to a' high degree in some makes, 
while in others it seems to have been 
entirely overlooked. 

In comparing the high-tension mag­
neto with the high-tension system em­
ploying a low-tension magneto and sec­
ondary coil, much may be said on both 

. sides. The chief claim for the latter sys­
tem is that the small size of the armature 
makes it difficult to insulate the sec­
ondary winding properly, and that it is 
therefore liable to rupture. The coil be­
ing separate is not limited in size, and 
ample insulation may be provided. The 
argument against this is that with proper 
deSign, workmanship, and materials, no 
difficulty need be experienced ' from this 
source, and that a double-wound arma­
ture greatly simplifies the' wiring and 
reduces the number of parts. 

In order to give proper ignition, a mag­
neto must be set in such relation to the 
crankshaft that it is delivering its maxi­
mum current at the instant that a piston 
is at the firing point with the engine run­
ning at normal speed. In automobile en­
gines this point varies from % inch to 
%, inch below the top of the stroke, the 
average being % hlCh. When the firing 
point is known, the crankshaft shoilld 
be revolved to bring a piston to that po­
litiOD, and then, the spark control being 
advanced, the armature should be turned 
uutil the interrupter is just breaking, 
when the driving gear should be meshed. 
It is possible to make the setting by 
briDging a piston to the top of the stroke, 
and meshing the gear when the Inter­
rupter is breaking with the spark con­
trol retarded, but this gives no assurance 
that on advancing the spark the produc­
tion of maximum current will coincide 
with the firing point. If this method is 
used, it will be necessary to make trials 
and to shift the gear one tooth at a time 
until the best operation is secured. 

The automobile user who is familiar 
with the operation of the battery and coil 
system will find several points of differ­
ence in the use of a magneto system of 
either of these types. In starting the 
engine on the magneto, it is necessary to 
revolve the crankshaft at a much higher 
speed thaD Is required for a battery, in 
order that the current may rise to an 
intensity that is suftlcient for ignition, 
and to utilize it at its maximuill the 
spark control must be advanced to a 
point that would be dangerous with a 
battery. At the slow speed attained by 
cranking, the current will be su1licient 
for ignition only as the armature moves 
out of the pOSition of Fig. 3, and the In­
terrupter must break at that point. At 
high speeds the current at its maximum 
will be more intense thaJil is actually 
necessary, and will not drop below the 
point at which it can give ignition until 
the armature reaches the position of Fig. 
4. The interrupter may therefore operate 
at any point within this range, its time 
of breaking being controlled by moving 
the housing to alter the instant at which 
the cam touches the lever. 

A feature ot ' the U. & H. magneto is 
that it will give an ignition current with 
slow rotation of the crankshaft. The 
magneto driving gear is not applied to 
the armature shaft, but , to a stub shaft 
in line with ' it, the two being connected 
through a ball clutch and helical spring. 
On cranking the engine the ball clutch 
prevents the rotation of the armature, 
and tension is put on the spring. The 
spring is wound up as a piston nears the 
top of its stroke, and at the instant of 
ignition the clutch releases and the un­
winding of the spring drives the arma­
ture at high speed across the point of 
maximum magnetic change. When the 
engine takes up its operation, centrifugal 
force holds the ball clutch out of engage­
ment, and the magneto drives in the 
usual manner. 

ing contacts is of importance because of • ________________________________ • 

The plugs made for battery and coil 
systems are unsatisfactory for magneto 
ignition, for the high amperage rapidly 
burns their slender points. Plugs with 
heavy electrodea should be used ; and 
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while the gap may be as wide as 1/32 , 
inch, better results will be attained if it 
does not exceed 1/64 inch. The widen­
ing of" the gap from burning will intro­
duce resistance that is too high to be 
overcome, and an interruption of the cir­
cuit from this cause will be indicated by 
sparking at the safety spark gap. 

The most important point in the care 
of a magneto is its lubrication. It is 
usual to provide the oil cups with over­
flows to prevent an accumulation of oil 
that might work its way into the arma­
ture, and the lubricant is conducted to 
the bearings by wick feeds. These oil 
cups should never be permitted 'to run 
dry, for the clearance is so small that ' 
a worn bearing will permit the arma­
ture to strike the pole pieces. 

The interrupter and distributer covers 
should be tight to prevent the entrance 
of dust, but should these parts become 
fouled they must be wiped off with a 
rag and a little gaSOline. Where carbon 
brushes are used, as in the distributer, 
the carbon dust that will collect must 
be removed, or it will tend to cause a 
short circuit. 

The most reliable and satisfactory igni­
tion for automobile engines is obtained 
through the use of magnetos, but their 
full benefits are realized only when they 
are kept clean and properly lubricated. 
Attempts to improve them by altering 
adjustments or making changes will only 
result in dissatisfaction, and the maker 
may be relied upon to have worked , out 
the details and made the settings with a 
knowledge based on deeper study and 
wider experience than is possessed ' by 
the average automobilist. 

• • •  
OUR LEGION TIRES AND THEIR 

TROU1lLES. 
( Ooncluded from page 47. ) 

as much as a new tire would cost. Such 
protectors add to the thickness and con­
sequently to the ·heating of a tire. There 
is also bound to be more or less friction 
between the outer covering and the tire. 
If the outer covering is of the right size 
and is properly adjusted, this friction is 
not excessive. Such a protector, how­
ever, frequently stretches if it is not , put 
on sufficiently tight, and very great wear 
takes place between it and the tire. An­
other form of tire cover consists of what 
is really a chain armor ( Fig. 11 ) .  These 
covers are held on in a variety of ways, 
very much the same as leather and 'fab­
ric and rubber tire protectors. They are 
very heavy, and to be durable they must 
be made of hardened steel. They rust 
badly, and most forms of them wear be­
tween the links, so "that they soon become 
loose, for which reason it is necessary to 
take out a row of links in order to tight­

' en them up. 
Another method of seeking to avoid 

trouble is to provide self-heating ma­
terials designed to close a puncture. 
Gummy, sticky substances ' of various 
kinds placed in a leaky tire frequently 
cause it to hold air temporarily, but the 
usual experience is that the tire holds 
air only when it is comparatively cool, 
and that as soon as the tire heats up in 
running, the material becomes more soft, 
and air escapes. In addition, these com­
pounds usually have a bad, effect on rub­
ber and fabric, and a tire which has been 
thus "doped" is soon completely worth­
less, for the reason that the materials 
usually make it impossible to vulcanize 
and repair the tire. Various forms of 
self-healing inner tubes have been de­
vised. Sometimes the thickness and soft­
ness of the rubber is employed ( Fig. 12 ) ,  
sometin:!-es a plastic material and flbers, 
and sometimes by the introduction of 
fabric in the construction of the inner 

. tube. Other inventors have constructed 
two, three, and sometimes four inner 
tubes inside of one another with valves, 
so that when one tube is punctured an­
other can be immediately inflated with­
out removing the tire or inner tube. 

None of these devices solves the prob. 
lem satisfactorily, and many are failures. 
Automobilists of the widest experience 
usually agree that the best and cheapest 
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4 Cylinders Giving 6-Cylinder Results. 
The Haynes for 1 909 runs without vibration, takes 

up the load vigorously at low speeds and is unusually 
flexible. It is so like a six<ylinder car that we deter­
mined not to manufadure the latter type, since the 

. additional complication could not be justified. 

We accomplished this in ' the simples't ' possible 
way-just the addition of an extra flywheel at the front 
end of the motor. This unique device puts the four­
cylinder Haynes into the class of six<ylinder cars. 

Give our local agent a chance to prove it. No 
other four<ylfnder ' car will satisfy you after you know. 

HAYNES AUTOMOBILE CO., Kokomo, Indiana 
Member A. L. A. M.---

Olde.t Automobile Manufacturer. in America 

42 Highe.t Awarda and Perfect Score. 

NEW YORK, 1715 Broadway CHICAGO, 1702 Michigan Ave. 

The 1909 �� 
This car, produced after eight years of experimenting, 

and thoroughly tested ' during the past two years of service, 
has been pronounced the finest car that money and skill can 
produce, no matter what the selling price may be. 

A 40 horse power car today ' and five years from today 
-good for a mile a minute. A wonderful hill climber. 

Many cars selling up to $4,000 do not equal it. No 
other car excels it. The Speedwell represents the highest 
development of automobile construction and is sold at the 
highest price that anyone should pay for any car. 

It Sells at $2,500 Completely Equipped, 
Except Top 

A beautifully printed folder describing , the remarkable features of this very 
remarkable car will be sent upon request. It will pay you to secure a copy 
of this folder , before placing your order for any car, as it contains fads that will surprise you. 

' 

The Speedwell Motor Car Co., Dayton, Ohio 
New York Office : 2002 'Broadway at 68th Street 
Chicago Office : 1355 Michigan Avenue at 14th Street 

form of pneumatic tire is the ordinary 
plain' round-tread clincher tire , and inner 
tube on the regular one-piece clincher 
rim. 

Solid ' tires are used almost exclusively 
on comparatively slow-moving business 
vehicles. Many people think solid tires 
never cause any trouble ; but in this they 
are mistaken, for solid tires also are 'sub­
ject to many ills. They are, on the whole, 
much more dependable than a pneumatic 
tire, but a cut in a solid tire is apt very 
soon to pound itself into a great flat place 
that destroys the tire. Perhaps. the great­
est difficulty with solid tires is found in 
attaching them to the wheel. Fabric 
bases with crosS wires, diagonal wires, 
and wires running lengthwise are em­
ployed. Solid tires are sometimes put 
on by hydraulic pressure, and other 
forms are held on by flanges bolted up on 
either side. Solid tires m ay be classified 
as plain, cushion, sectional, and special. 
Plain solid tires ( Fig. 13 ) do not afford 
very much in the w ay of resiliency. They 
serve chiefly the purposes of being a 
silencing band, and of giving traction 
upon the roadway. Their width ' and 
thickness vary according to the loads 
they are designed to carry, and when 
used on heavy trucks or omnibuses, it is 
found more s atisfactory to use two and 
sometimes three narrow tires side by 
side than one very wide single tire ( Fig. 
14') . The plain solid tire is rolled con­
tinually between the wheel and the pave-
ment, which rolling has a tendency to 
make the tire stretch and become longer, 
just as a piece of metal expands in a roll­
ing mill. This lengthening or stretching 
of the tire causes particular difficulty in 
securing the tire firmly to the rim of the 
wheel. 

Cushion tires are not m anufactured for 
as heavy work as the plain solid tire, 
and are designed to give a greater degree 
of resiliency, an end which is attained by 
making the tire of a softer compOSition 
of rubber, and also by m aking the tire 
thicker in proportion to its width. Many 
special forms have been designed to in­
crease the resiliency ( Fig. 15 ) .  Some-
times there are holes through the tire 
parallel to the axle of the wheel ( Fig. 16 ) .  
Sometimes the tires are manufactured 
with holes ' in them in the direction of 
the spokes of the wheel ( Fig. 17) . All 
of these cushion tires depend for their 
resiliency upon the bending of the rub­
ber. The resiliency is therefore limited 
considerably. If  the tire is overloaded 
or is improperly designed, so that it 
bends too ' much, the tire not only con-

. sumes a great deal of power and is 
"slow," but there will soon be a destruc­
tive breaking down of the rubber, which 
will destroy the tire. At spe,eds of ' from 
twelve to eighteen miles per hour, cush­
ion tires give . satisfactory service if they 
are properly designed for the work they 
have to do, provided the vehicle is de­
signed to stand a sufficient amount of 
vibration . 

Sectional solid tires have been used 
with considerable success, particularly 
abroad, on the heaviest forms of truckS. 
Each tire is made up of small sectional 
segments shaped very much like bricks, 
one of the main advantages of this form 
of tire being that an injured segment 
can be read,ily renewed. 

I n  the class of �pecial solid tires may 
be included many forms of tire which 

I are at the present time largely experi­
mental. We may mention tires made up 
of wooden blocks, fiber blocks, and tires 
made up of sectional steel plates with Ii 
cushion of rubber beneath, as well as 
m any other combinations. None of , these 
have come into very general use. 

In classifying tires as pneumatic, solid, 
and special, we place in the l ast classifi­
cation filled tires, spring wheels, and 
wheels which have pneumatic hubs or 
pneumatic cushions , within the circum­
ference of the wheel. A tire filler is an 
elastic solid substance which takes the 
place of air in any form of penumatic 
tire ( Fig. 19 ) .  The filling must be in­
t�oduced into the tire under pressure in 
just the same manner as the tire ill tilled 
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with air. After the 'tire is tilled to the I r.=================================:::::;"j 
proper degree of hardness, the material I is allowed to set, in which process i t  

must undergo a chemical change, s o  that 

it cannot again be melted by heat. At 
the present time the greatest difficulty 

with a tire filling is that the wheels, 

tires, and tubes must be sent to the fac­
tory for filling. A properly filled tire 
rides about as easily as an air-filled tire 
at the same pressure, while the advan­
tages in favor of the filled tire are many. 
Punctures obviously cannot have any 
effect upon it. 

other hand, the top of the float may, in 
some manner, strike the cover F of the 
float chamber, or the small ends of the 
levers D D may strike the bottom of the 
float chamber before the valve is closed. 

Spring wheels nearly always have an 
ordinary felloe and rim equipped with a 
solid rubber tire. Within the wheel ar­
rangements of springs are designed to 
take up the shock and vibration ( Figs. 
20 and 21 ) .  The most common defect of 
spring wheels is that while they may be 
resilient, they do not hold the rim and 
tire strictly at right angles to the axle. 
Then again, any mechanism depending 
upon springs for its action is only as 
reliable as the spring. 

Attempts have been made to introduce 
special wheels ( usually shod with a solid 
tire) which depend for their resiliency 
upon a pneumatic tube or tire about the 
hub or within the felloe of the wheel. 
Combinations of this kind are expensive, 
and none of them have become very well 
known commercially. 

The tire problem is the most serious 
one which the manufacturer and the 
automobilist have to face to-day. There 
is no question but hundreds of people 
would become users of the automobile if 
they were not afraid of the great ex­
pense and uncertainty of pneumatic tires. 

• ••• • 

CORRECTING A LEAKY CARBURETER 
FLOAT VALVE. 

A carbureter float valve may leak for 
various reasons. There may be dirt in 
it, in which case a good flushing out with 

gasoline will stop the trouble. The con­
nection between the float and the valve , 
may be of such a character that the ver­
tical movement of the float causes the 
valve to rock slightly on its seat. Such 
a ,valve is practically impossible to keep 
tight. The connection between the float 
and the valve may be bent or badly ad­
justed, so that the float is unable to close 
the valve. As shown, the float A has a 

CORRECTING A LEAKY CARBURETER 
FLOAT VALVE. 

long weighted stem B, and shuts off by 
its own weight the gasoline entering from 
below. This valve is held open by the 
float C, which rests on two small levers 

D D, the inner ends of which lift up­
ward ' against the weight E of the float 
valve. The float is supposed to rise suffi­
ciently to let the valve close when the 
gasoline level is just below the top of 
the spray nozzle (not shown in the fig· 
ure ) . Something may happen, hoW'ever, 
to disturb this relation. For example, 
the weight E, which is usually threaded ' 

EXCELSIOR AUTO CYCLE 
THE LEADER FOR 1 909 

Some Points of S1,I�riority That Appeal to the Wise Ones : 
Absolute ' Cleanliness. An oil tight motor and lubricating system 

that puts the oil where it is needed and not on your clothes. 
Vibrationless. A perfectly balanced medium speed motor that 

delivers the goods, all the time without noise, overheating 
or vibration. 

Comfortable. The pioneer of low saddle motor cycles. Wakh 
the others follow where we lead. 

Reliable. Has been in every big road test of 1 908 and made 
good every time. 

Our new catalog M e  59 gives full details. Write for it to-day. 

EXCELSIOR SUPPLY CO., 233-237 Randolph St., CHICAGO, ILL. 

Saving 
40% on 
Tires 

Established 1 876 

Every motorist who is keeping his car in , commission through the 
Winter and Spring will take live interest in some actual service 
facu which show how a saving of more than 40 per cent. can 
be effected in tire expense. 

This great economy, carefully proved in practice, represents the 
difference betWeen the high cost of ordinary tires equipped with 
non-skid devices and the moderate cost of the steel studded 
non-skid type of 

Write for our newly published booklet " &onomical 
Winter Tire Service " in which the figures on the 
above subjects are given in a clear and convincing 
way. 

Sometimes the valve simply leaks, and 
has to be ground in with pumice stone. 

This is a somewhat delicate process, and 
requires keeping the stem B as near the 
center as possible while the grinding is 
being done. By unscrewing the cover F, 
one can generally tell where the trouble 
lies. For example, if pressing down the 
stem B stops the dripping, it is evident 
that the trouble is in the float or its COlil­
nections. 

A metal carbureter float such as shown 
in the cut may have a minute leak, 
through which gasoline gradually enters 
and weights the float, so that it does not 
rise sufficiently to close the needle valve 
A. at the proper gasoline level. Shaking 

I the float will disclose the trouble. The 
remedy is to warm the float in a moderate 
oven until all the gaSOline has evaporated 
out. While the drying out is in process, 
dip the float in warm water; the escape 
of bubbles will show where the leak is. 
After the float is dried out, allow it to 
cool and carefully solder the leak. 

••• 
GETTING HOME WITH A BROKEN 

UNIVERSAL JOINT. 
All cars in which the rear axle is 

driven through bevel gears have a pro· 
peller shaft transmitting power from the 
engIne or transm�ssion gears to the bevel 
pinions and gear. This propeller shaft 
has a universal joint at one or both ends, 
and sometimes the pin or bolt through 
this joint breaks. The obvious expedient 
is to hunt up a temporary bolt of any 
sort which will go through, and usually 
this is the best · that can be done. Some· 
times, however, not even an ordinary 
iron bolt is to be found, and in that case 
one m ay get along by making up a bun­

· dle of fairly thick iron wire, such as 
telegraph wire. This bundle, as large as 
will collectively enter the hole, is bound 
securely at its ends, and the ends of the 
wires are then splayed out and turned 
over. Evidently cautious driving is reo 
quired with such a makeshift, but it has 
been done successfully. 

••• 
SUPPRESSING RATTLE IN BRAKES, MUD 

PENNSYLVANIA RUBBER COMPANY GUARDS, ETC. 
JEANNETTE, PA. Most noises due to loose brake shoes 

New York. 1 74 1  Broadway 
Chicago. 1 24 1  Michigan Avenue 
Cleveland, 2 1 34-6 East Ninth Street 
Booton, 1 67 Oliver Street 
San Francisco, .5 1 2  Mission Street 

EVERY 'OWNER OF AN AUTOMOBILE SHOULD OWN A 

$10 BU fFALO $10 ELECTRIC . 
TO \lU\-CANIZER CO. TO 

INTRODUCE 
ERIE C O .  BAN K  B LI� C. 

INTRODUCE 

BUFFALO ELECTRIC VULCANIZER 
Simplest and best vulcQllizer on the market at any price. Can be allached to any ordinary. electric light 
socket-easily operated ·by a novice-can be set at any desired temperature - needs no watching whatever 
as the heat will not vary 2 degrees-can be left any length of time and no danger follow. 

SAVE MONEY-SAVE TIME-SAVE PATIENCE 
You can repair your own tire on a trip wherever you can connect with an ordinary electric light soc�et, 
and reduce the cost of a repair to but a few cents-you can vulcanize either inner tube .or outer casmg 
with the Buffalo Electric Vulcanizer. 

FREE. Send to-day for our brochure on .. How to Repair Tires "-it's free-beller still, accept our 

Introductory Offer To introduce this remarkable Buffalo Electric Vulcanizer we will send this 
• instrument complete with connecting cord, allachment plug, rubber and 

cement, express prepaid to any address on receipt of $ 1 0.00. 
Our Guarantee Every Buffalo Electric Vulcanizer is guaranteed to be exactly as represented 

• or every cent paid us will be cheerfully refunded- write to-day. 

BUFFALO ELECTRIC VULCANIZER CO., 122 Erie County Bank Bldg., Buffalo, N.Y. 

Solders 2M 

Soldering 
IF you want a complete text book on Solders 

and the art. of Soldering, giving practical, 
working recipes and formulre which can be 
used by the metallurgist, the goldsmith, the 
silversmith, the jeweler, and the metal-worker 
iu general, read the following SCIENTIFIC 
AMERICAN SUPPLEMENTS ;-
1 1 1 2. 1384. 1481. 1 622. 1 610. 14:;4. 15:;:; 

and miscellaneous control members about 
the car are easily traced, and their cor­
rection demands only a little time and 
common sense. Sometimes leather may 
be used to quiet a part that rattles. 
Sometimes a tension spring will do the 

work. Sometimes bearing pins wear 
loose in their holes, and the latter must 
be reamed and larger pins inserted. 
Sometimes the mud guards work loose. 
A somewhat troublesome problem is pre· 
sented by an aluminium mud guard which 
has cracked from vibration. It must be 
braced and held by small bolts with large 
heads, rather than by too large bolts 
with small heads, as it is dangerous to 
put much strain on material so soft and 
brittle as aluminium. It is an excellent 
plan to use leather washers next to alu­
minium mud guards, dash boards, etc., 
wherever bolts go through. 

••• 

on the stem B, may become loose, so that -... ;;;;;;;;;;;;;;;;;;;;;;;;;;;;:.;;;:.::;".--­ Price 70 Cents by mail 
Order from your newsdealer or from while the weight is held up by the levers, 

the stem gradually screws itself down 

tllfou�h J!J and closes t)J.e va-Iv!). On t)J.e 
MUNN 6, COMPANY, 361 Broadway, New York 
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than it will percolate through chamois 
skin. Furtherm'ore, chamois skin does 
not efficiemtly separate water from gaso­
line, automobile superstition to the con-

' trary notwithstanding. Water settles: 
. being heavier th8.ll gasoline. Hence ' the 

pressure of the inpouring gasoline forces 
the water 'through the skin, with the 
possible exception of a few drops left on 
the surface. Again, o;nly one out of a hun­
dred new chamois skins is thick enough 
and""" uniform enough to remove some 
water from gasoline ; on the other hand, 
gasoline runs through this kind of a skin 
very slowly. 

The new automatic separator men­
tioned prevents water from entering the 
carbureter, even if the gasoline tank is 
full of water and dirt. When a certain 
amount of water has accumulated In the 
separator the gasoline line is automatic­
ally shut off, 'until the water is drained 
by opening , a pet-cock at the bottom of 
the separator. Water .being heavier than 
gasoline; will naturally settle to the bot­
tom. ' Therefore, when the pet-cock, 
which is the lowest point in the ' gaso­
line tank, is opened, all the water will 
run out of the tank through the separa­
tor, taking the dirt �ith .it. As soon as 
the water has escaped, the gasoline line 
is automatically opened. The motor will 
start on the first turn of the crank. The 
gasoline flows downward into the sepa­
rating chamber and thence upward 
through an extremely fine mesh wire 
gauze to the outlet. Clogging of this 
gauze is impossible because the gasoline 
flows against gravity. 

Scientific American 

KNOX 1 909 MODELS and What Makes 
Them Go 

KNOX MODEL "M" 
SPECIFICATIONS 

BODY, straight Une design, made from liieel and 
aluminum. 

COLOR, auto it1"&Y, royal blue, brewltier creeD, 
caWHOLST ERY J best quallt hand buffed: leather, 
In following colors: .Gray, bJae\, red. 

MOTOR, Knox water cooTed three-point · suspen-

��d� w�h���hr:bl:t';��� v�:� i��:�ke, 

POWiIR, li:!.89 H.P. , A.L.A.:M. standard. 
TRANSMISSION, selective Mercedes type, fOUT 

8PCtu�CHar�����:r:�iPe tncued tn tty wheel, 
fitted with c'ork inserts. 

PG�r:iO�:oj:!:e:;!rr,a�=d :!�1�i:i;.tem8, 
billh tension IIl&gneto, vibrating coU and timer, two 
.... �tDl"E 1-________________ .......;""'-__ .::.... __ ---1 iY

REA
E
D, 

�tl��h::.7 Inch... ' 

WHEEU3,a&-inch Schwartz make with Interlocked " M" Tourintr Car spokes. • 
RIMS, Flak· Demountable, Manh . or Standard 

Cltnchtir. 

i8��;i�J¥���fi�ni�t�· 
or mackintosh 

fe�����;8:�:�:io��1:����r,0�u!!rr:u 
aide and taU lights, mat, e::dTa rimt tire �p�ir kit, �' tire carrier, tire �veT, jack and full set of 

KNOX MODEL "0" 
SPECIFICATlO)TS 

• • • BODY, d,estgned (In latest approved lin", made 
A NOVEL SPEED·CHANGING GEAR. fro

CO��,
a::�l::�,

u��ya1 blue, brewstet green, 
carmine. 

( Ooncluded from page 58. ) POWER PLANT, Knox anll conltrucllon three· 
point suspension. ' 

t I hl' ch move l'n the spiral MOTOR,Knox water cooled,�l1ndert·4 7-8x43-4 are wo ugs w ::::LB, made with de�babl. hew, val.es ln Ihe 
annular grooves in the member c. A 

POWER, 38.0" IL P., A.L.A.M. oiandlml. 
twist of the conical sleeve S by means 'of " M " Sportahoat (Siaale Rumble) 

th
;::-�,!!!��;���:�

.
typo slldlng g ..... 

the leverS
' 
a wIll caUse them to travel CLUTCH, th .... ·plate type In .... d In lIy.wheel 

Parallel with . the shaft and will permit .;;;��MiiI;;;;;=�--:-:-;:'=--:--:---::::;-:::-T-------'" .ntRiWi���*�t�f�::b:f�hbevel goar. 
IG�loT�r' JU:Ila�park, two complete , systems, 

the pawls to engage, in the ratchet wheels �RBuRJrkR, anlomallc. 

or will prevent the pawls ·from thus en- un:�!:: .. �E, 114 Inches; front arle directly 

TREAD, 66 1nehee. gaging. The shaft transmits the power 'M�, ��4ll'."!:�ntable: M.r.h or Standara 
through a rigid pin to the ratchet 'wheel, Clincher. o LUBRICATION, De'Dion system. 
by which it is in turn transmitted to the l,���!ce"b':ak:,t�/£�.::. �dal7�:�';!C;i:; 
four pawls. From the pawls the power is hand lever. . 

transmitted through the lugs located on ��t��M�:�,
" ��� nt::e�t�j, covering 

!)()t.h seata, Bide . curtains and storm fr<!nt, 8-incli 
the hub of each pawl, or throe ugh the I mirror len. headlights, gonerator, square oU RIds and 

1 s.H lights, fibre mat, extra rim, tire repair kit, tire 
disk to which the pawls are attached, to '""'_....:.. ________________ ...."=-�,,....-...... r!'r.:, 1Ire carrler, tire covsr, jack and fuji ... of 

the gear. When the gear is the driver 
and the shaft is the follower, the power 
is transmitted in the reverse order. 

The clutch E is operated when it is de­
sired to drive the countershaft through 
the gear A, but when it is desired · to 
drive the rear axle shaft directly from 
the engine shaft without going through 
the countershaft, the clutch F can be 
operated. The lower view illustrates this. 
The line x, the dividing line of the shafts, 
lies inside of the disk b, so that the 
shaft can never get out of line. The hub 
of the disk b is keyed to the driving 
shaft by the pin f, so that b always turns 
with the driving shaft. The ratchet I wheel d is keyed to the driven shaft at 
e. The disk b forms a part of a casing 
which holds the pawls p. When these 
pawls are in mesh with the ratchet" wheel 
d, the rear axle shaft will be directly 
and rigidly connected with the engine 
shaft. 

"'0," TODDeauelte 

" O " To� C  .... 

THE KNOX . 
POWER PLANT 

The Power Plant is the heart 
of the automobile and should be 
the first point to be considered 
by the purchaser in the selection 
of a satisfactory automobile. 

The motor car with a perfect 
power plant, although poorly de­
signed otherwise, will give good 
service some of the time, while 
the car equipped with a power 
plant that proves a failure, can­
not be depended upon at any 
time, and is a continued source 

' of trouble; and no matter how 
perfect the car may be othellWise, 
It must have a power plant to 
run at all. 

1909 Knox Models not only are 
perfect in design, equipment, and 
tinish, but they have this ' first 
and most important step toward 
the perfect automobile, a POWER 
PLANT that has proved to be 
the most efficient and satisfac­
tory, and its ability has been 
demonstrated fully In contests of 1968. 

anism as can be imagined. The clutch, 
moreover, can be operated iii all posI­
tions, which is not the case with sliding 
gear devices. Any clutch can be oper­
ated regardless of the position of the 
other clutches, so that it is unnecessary 
to pass progressively from low speed 
through the intermediate to high speed. 

One hand lever only is required to 
opetate 'all gears. The dotted lines in 
Fig. 1 indicate shafts leading to hand 
and foot levers. The hand lever operates 
clutches E and F , in Fig. 1, which it will 
be noticed face each other, thereby caus­
ing pawl K of clutch E to be thrown in 
at the same time pawl on clutch F is 
cut out. In this · position the spiral 
grooves run in the same direction. It 
is possible to connect the small cranks 
of clutches E and F to the same hand 
lever, and operate both clutches with' one 
movement of hand lever, thus throwing 
the power from the direct drive to the 
countershaft or from the countershaft 
to the direct drive as desired. The low 
and intermediate gears are operated by 
foot levers. The low gear has an auto­
matic reversible clutch.. If poweil" is 
stronger to go forward, the forward pawl 
will engage, and if the power is stronger 
backward, the backward pawl will en­
gage. For ·example : If a car is coast­
ing_ down hill and the engine is working 
on the low gear forward, the speed of the 
car is greater against the low gear and 
acts as a bralre. 

RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

HEAD·COVERING. ---< W. BERNSTEIN, New 
York, N. Y. The object of this Invention is 
to provide a head covering for infants and 
children, arranged to properly fit the head 
and to allow convenient washing imd cleaning 
ot the covering with. a view to Insure long 
service and to maintain the covering in a 
neat and tidy condition. 

Electrical Device!!. 
COMBINED FUSE-PLUG AND CIRCUIT­

CLOSER.-F. F. VINDEMORE, Fairview, N. J. 
Means provide In this case for closing one 
electric circuit of high potential, by the op­
eration of an electromagnet energized upon 
the closing of a second circuit preferably of 
low potential, and more particularly to cer­
tain improvements, whereby the circuit closer 
is combined with the fuse plug, and the two 
supported upon a single base. 

OC Interelllt to Farmerlll. 
BEET-TOPPING MACHINE.-J. N. HANNA 

and D. K. WAUGH, Ordway, Colo. Swiveled 
colters are placed at opposite ends of the 
apparatus and In advance of the guard wheels 
ort the tapping mechanism to cut off tops and 
trash and assist In guiding the wheeled truck ; 
shovel s ' are arranged having landsides to 
throw the tops, etc. , cut by the colters to the 
outside of the topping mechanism. Means 
provide for taking the weight from the wheel s 
as the guard passes over a high beet top and 
thus prevent , the wheels from striking the 
beet, which avoids breaking the high tops. A 
mold-board cutter forward ot the colters re­
moves to one side all rank tops , standing up· 
right. 

DEVICE FOR SUPPORTING AND AD­
JUSTING THE CONCAVE OF A GRAIN­
THR�SHER.-P. HASTER, El Paso, Wis. The 
thresher affords Inexpensive and · convenient 
means for reliably supporting the toothed con· 
cave of the machine In a substantial upright 
position, In front of the toothed cylinder 
thereof, and enables the speedy outward rock­
Ing adjustment of the concave while the ma­
chine is running a t full speed, thereby 
facilitating the tightening of loose teeth there­
on or replacing a broken one, as occasion 
may require. When the engine shaft and rear axle 

shaft are direct connected, the counter­
shaft alld none of the gears are running ; 
all the clutches except .F are out ; and 

In Hill Climbs, Speed Contests, 
long distance races and endurance 
tests, having defeated 165 cars 
Including every well known make. 
re�rdless of power or' slilling OC General Interest. price, and last but not least, 

" 0 "  Sportabout {Double Rumble} 
THEY ARE WINNERS OF CUS- EXTENSIBLE PICTURE-FRAME.-C. VAN 
TOMERS. DER BOO M, Platte, S. D. The object here is 

the wheels A, B, 0, and D are loose upon ' ,-----------------------:::-1 The Knox Models "0" and "M" to produce a frame which can be adjusted so f3::
s : 

combine the very latest as to hold pictures of various dimensions their shafts. Any number of gears can 
be used and therefOre any number of 
speeds obtained. 

The device furnishes a positive drive 
with no chance of slippage, without lost 
motion and with inappreciable wear be­
cause the gears run in oil. There is no 
possibility of stripping becaus1 the gears 
ilre always in mesh. The pawls in the 
opinion of Prof. Williston ,. are "superior 
in strength and reliability to gear teeth 
as a means of transmitting power," and 
transmit the load "more nearly in direct Mr. Dealer : 
compression than is the case with gear 
teeth." The conical sleeve. is about as KNOX 
silllple a disengaging and engagiag mech-

" 0 "  Sportabout (Single Rumble) 

Unit , construction. within certain limits'. Further, to enable the 
Three , point suspension. frame to be hung with its longitudinal axis 
Reliable '  and economical lubri- in a vertical or a horizontal position, and to 

catlng system ; no smoke or odor. provide means for removably attaching a sup· 
Cylinders cast separately, with porting leg to the back of the frame In such 

detachable heads with valves in a way that the frame may rest upon a sup­the head" without cages. port with its longitudinal axis in a vertical Straight line shaft drive, made or horizontal position. possible by slanting the power 
plant. . 

BOTTLE.-F. SONNENFELD and R. FI SHER. ' 
Three plate clutch. with cork New York, N. Y. The bottle has a valve· inserts, encased In t\ywheel. controlled discharge nozzle carried by the neck Accessibility or all working ' and communicating within the neck with a parts. 
Double system or ignition. tube extending substantially to , the bottom 

of the bottle. In combination . with this form 
The cars with the most good qualities are the easiest and best to sell. a stopper having a valve· controlled passage 

therethrough is employed, the means for op· 
eratlng the valve being below the top of the 
stopper, so that It cannot be operated acci-

Write for Catalogue uB. " 
. AUTOMOBILE <;0., Springfield, Mass. 

Ueznber A. L- 4. � ( Oontinuc(Z on vape 69. ) 
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$500 BRUSH RUNABOUT 
De&igned by ALANSON P. BRUSH 
designer of the Single CylindeT Cadillac 

A car of simple design, built well­
Not a complicated design built cheaply 

Speed up to thirty miles per hour ; goes twenty-five miles per gallon of gasoline. 

Vertical motor .and other mechanism under hood-a marvel of accessibility. 

Wonderful hill climber-goes anywhere wheels will go. Durable, certain, com­

fortable, lively, handsome, almost noiseless, almost vibrationless and rides like a 

baby carriage. Solid tires $500. Pneumatic tires $550. 
More runabouts of Brush's design are running than of any other designer in 

the world. Our records include the winning of endurance runs, hill climbs, the 
trip across the continent, the climbing of Pike's Peak, the adoption of the Brush 

by the United States Post Office, and above all the testimony of users. 

Write for catalog and name of nearest dealer 
BRUSH RUNABOUT CO., 45 Baltimore Avenue, Detroit, Mich. 

The Practical Car 
for 

The Practical Man 
20 MODELS 

Motor Vehicles constitute the most complete line of motor conveyances built. A car 
for every conceivable purpose. Vehicles for physicians, professional and business men, 
manufadurers and merchants, travelling men and solicitors, express, telephone and 
public service corporations, farmers, dairymen, stockmen, etc., and-the family. 

Mcintyre High Wheel Motor Vehicles will go 
anywhere an automobile will and many places 
they will not. Will go through sand, mud and 
snow. Climb hills, get you where you want 
to go, in all weathers, on all roads. 
Solid rubber tires eliminate tire troubles. 
There are no pundures nor blow-outs with a 

Mcintyre. First cost, small ; upkeep, nominal. A Mcintyre for every purse. Two­
passenger models from .$475.00 up. Four-passenger, $600.00 up. One, two and three 
seated pleasure vehicles. Full line of open and covered commercial cars. 
Air cooled, four cycle, planetary transmission, 
two speeds forward, one reverse. Wheel 
steer. Mechanical oiler. Two-cylinder, hori­
zontal, double opposed, offset motor. Chain 
drive, 1 2- 1 4  H. P. 1 6- 1 8  H. P. Four-cylinder, 
vertical, shaft drive 20-22 H. P. 28-30 H. P. 

Write to-day for Catalog 68 

w. H. MciNTYRE CO. 
Successor to W. H. Kiblinger Co. 

Standard Manufacturers. AUBURN, INDIANA 

256.257 Broadway 
New York 

1730 �and Avenue Kanaaa City, Mo. 
Tudhope.Mclntyre Co. 
Orillia, Onto 

The Mos,t Remarkable 
Motor In The Wo rld 

NEW 4-CYLINDER BALL-AND-ROLLER BEARING 

The only motor in the world in which every bearing is either ball or roller bearing, 
which absolutely insures against "burning out" and at the same time provides for the greatest 
efficiency in power development. 

This wonderful motor delivers the power direct from the crank shaft to the driving wheels 
without either gears or jack-shaft, here done for the /irst time in the history of the .iutomobile. 

There are numerous other distinctive and practical features in this marvelous motor which 
together with the famous Holsman constructions places foremost in the ranks of the auto industry 
today " ' 

- THE - ' 
HOLSMAN 
The Car That Goes Anywhere 

The Holsman will go where no other automobile of equal horse power can go-it travels 
with satisfactory ease the City Boulevards and the Worst Country Roads. 

Its high wheels travel all roads because all roads are made to be travelled by high wheels. 
It will climb any hill-go through deep mud, ruts, sand, snow or slush -its high clearance 

clears rocks, ridges and stumps-solid rubber tires-no tire troubles or expense-no differential 
gears, friction clutches, water tanks, etc. 

It is the simplest, easiest and most inexpensive vehicle to operate. 
Up-keep ' Under 10 Cents a Day. Operation Under 1 Cent a Mile. 

The Holsman is built by the oldest and largest manufacturers of high-wheeled auto-
mobiles in the world. 

EVERY PART OF EVERY MACHINE GUARANTEED 

Write for interesting booklet showing photographs and giving full descriptions of this 
wonderful motor and some of the vehicles in which we have already installed it. 

THE HOLSMAN AUTOMOBltE COMPANY 
326 Monadnock Block CHICAGO, ILL. 

Standard Manufacturers A. M. C. M. A. 

2, 3 and 5-ton trucks 
del ivering merchandise 

cheaper, quicker and more effect­

Detroit, Mich., Oct. 5th, '08 
THE RELIANCE MOTOR TRUCK CO., 

, Detroit, Mich. 
Gentlemen : 

In regard to the 45 h.p. Reliance Motor Truck 
that we bought from you, and which we have 
used daily since the purchase, would say that this 
truck is handling our freight and city deliveries 
at a cost of two cents per cwt., figuring twenty 
per cent. per annum depreciation on the truck 
and all other expenses conneded therewith. 

This is against delivery by horses and wagons 
of from six to eight cents per cwt. The cost. 
therefore, by automobile is about one-third of 
what it would be with horses and teams. 

Would say in this connedion that we are very 
much pleased with our deliveries. as we make 
them in such quick time. 

Yours truly, 
HAMMOND, STANDISH & CO. 

(Signed) T. W. TALIAfERRO, Vice President. 

ively than by 
horse-d rawn 
methods. 

Write for our catalog. It contains valuable informalion. 
RELIANCE MOTOR 
TRUCK COMPANY 

180 Washington St. 

Owosso, Mich. , U.S.A. 



dentally. This passage permits withdrawal 
after the bottle is inverted of that part of 
the contents of the bottle whiCh is not forced 
out through the first-named passage bY 
pressure of the gas_ 

Heating and Lightliag. 
FURNACE ATTACHMENT.-'-'--F. L. WAT­

SON, Leeds, England_ Tbe object of this in· 
vention is to provide an apparatus. arranged 
for cooling the clinkers, cinders, or like hot 
material discharged from the furnace, for re' 
covering the heat contained In the hot ma­
terial by heating air. and for forcing the 
heated air into the fire box of the furnace, to 
Insure complete combustion of the fuel burn­
Ing In the box_ 

FUEL-REGULATOR.-C. B. WIESER and 
F. E. WIESER. Paso Robles. Cal. The . cylin­
der in this invention has a working piston jn 
communication with the boiler pressure, with 
means in connection with the piston for mov­
ing the fuel regulating valve In a direction 
to cut down fuel supply when the piston is 
removed by the steam pressure In one direc­
tion. and means tending to move the piston 
In the opposite direction against the steam 
pressure. the last means being variable. 
whereby it is possible to maintain desired 
boiler pressure within certain limits. 

Legal Notices 

P A T E N T S 
INVENTORS are invited to communicate with 

Munn & Co., 361 Bl'oadway, :\ ew York. or 
62� F Stl'eet. \\'ashinlfton, D. C . ,  in regard 
to secnrlng valid patent protection for their in­
ventions. Trade- Mal'ks and Copyrilfhts 
registered. D 3siitn Patents and Foreilfn 
Patents secured_ 

We undertake all Patent, Trade-Mark and 
COPYl'ilfht Practice, both before the Patent 
OtDce and the Courts. aud we have special faclli · 

ties for handl!ng Infrinaement and other suits in 
Federal and State jurisdictions. 

A Free Opinion as to the probable patenta­

bility of an Invention w1ll be readily given to any 

Inventor furnishing us with a model or sk<'tch and 
a brief description of the device in question. All 
communications are strictly conOdentiaJ. Our 
Hand-Book on Patents wiJI be .8ent free on 

request_ 
c Every patent secul'ed thronlrh ns receives 
special notice.in the Scientific American. 

Ours Is the Oldellt 811rency for securing patents ; 
it was e8tabli8hed over sixty years ago. 

M U N N  &. CO.,  36 1 Broadway, New York 
Branci! Office, 625 F SI . ,  Washington, D. C. 

INDEX OF INVENTIONS 
For wblcb Letters Patent of tbe 

United States were Issued 

for the Week Ending · 

Januar,y S, 1 909, 
A N D  B A <'; H  B B A R I N G  T H A T  .D A T B  
[See note at end of Jist abont copies .of these patents;] 

Abdominal supporter and suspensory. P. 
ZuckrleJl(el . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  008.533 

Acetylene burner. A. Bray . . • • . . . . . . . . . . . .  908.732 
Acid. making sulphuric. H. Petersen . . . . . . .  908.696 
Advertising apparatus. W. F. GIlI . . . . . . . . . .  908.854 
Advertising automaton. D. F. Brown . . . . . . . 908.734 
AdvertiSing device, Salter & Hutchinson . . .  908,702 
Aeronautic apparatus. G_ A.  Metcalf . . . . . . .  908,794 
Agrlcul tural Implement. A. C. Anderson . . . .  908.721 
All' brake attachment. T. J. Crawford . . . . •  908.648 
Air compressor automatic governor, C. Nor-

land . . . . . . . . . . . . . . . . . . . . . . .  c . . . . . . . . . . .  908.692 
Air lock. H. Japp . . . . . . . . . . . . . . . . . . . . . . . .  008.866 
Alfalfa grinder. T_ Ponsar . _ . . . . . . . . . . . . . 908.801 
Alkali metal amalgams, apparatus tor decom-

posing. C. F. Carrier. Jr . . . . . . . . . . . . . •  908.545 
Animal cleaning apparatus. C. Hammer . . . .  008.991 
Annealing box, J. F. Campbell . . . . . . . . . . . .  908,949 
Annealing furnace. J. C. Swindell . . . . . . . . .  908.902 
Ash receptacle. A. Eichler . . . . . . . . . . . . . . .  900.070 
Automobile. ;1. L. Fay . . . . . . . . . . . . . . . . . . . .  909.073 
Automohlles and other vehicles. safety fen-

der or guard . for. F. J. Graf . . . . . . . .  , .  1108.561 
Awning frame. J. W. Richards . . . . . . . . . .  909.119 
Awning rollers. etc. , intermediate support 

for. J_ H.  Ohannon . . . . . . . . . . . . . . . . . . .  908.954 
Bag seal. E. J. Brooks · • •  _ . . .  _ . . . . .  _ . . • . . .  008.945 
Ball mill. R. Beneke . . . . . . . . . .  , . . .. . . . . . . .  908.634 
Bandage support. O. M_ Cooke . . . . . . . . . .  008,959 
Barrel construction. molded. J. H. George . .  908.557 
Barrel stand, R. Domesnll . . . .. . . . . . . . . . . .. 908,760 
Barrels. machine for cutting head linings 

for. L. Y. Williams . . . . . . . . . . . . . . . . . .  909.045 
Bath-tub trap and outlet construction. J. F. 

Eichenlaub . . . . . . . . . . . . . . . . . . . . . . . . . . .  908.651 
Bearing. ball. G .  O. Leopold . . . . . . . . . . . . . . 908.872 
Bed-spring. W. W. Vincent . . . . . . • . . . . . . . .  908,524 
Beds. etc.. gate for. H. & A. Thurm . . . . .  908,904 
BPd.steads, lacquering, W. W. Vincent .  . . . . 908,911 
Beer tapping device. P. F. Cox . . . . . . . . . . .  908.447 
Bell. call. S. Katz . . . . . . . . . . . . . . . . . . . . . . . 909,092 
Beverages, composition 01 matter for use in 

preparing fermented. M. Wallerstein . .  _ 908,630 
BIDder sho�klng attachment. W. H. Perrin . 008.695 
Binder. temporary. L. M. Morden . 908.596 to 908.598 
Blade-sharpening apparatus, J. W. Leslie . .  909.098 
Block mold. H. Bresser . . . . . • . . . . . . . . . . . .  008.944· 
Board gage. multiple. B. D. Stevens . . . . . . . 008.513 
Boiler. H. O. lieferstelD . . . . . . . . . . . . . . • . •  908.574 
Boiler teed water, apparatus for treating, 

M. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  909.008 
Boller feeding apparatus. N. E. Nash . . . . .  909,013 
BoUer furnace. P. H. McGlehan . ; . . . . . . . .  908.879 
Boiler. superheater. J. C. Parker . . . . . . . . . .  908,882 
Boiler tube cleaner nozzle, R. W. Hamann . 908,565 
Bolting machine. A. H. McCutchan . . . . . .  908.486 
Book , key. M. C .  Elliott . . . . . . . . . . . . . . . . . .  908.456 
Book-making machine. Wal.tead & Moe . . . .  909.130 Book-strap handle. H. Backstrom . . . . . . . . .  · 908.438 
Bottle. F. C.  Turner . . . . . . . . . . . . . . . . . . . . . .  908.822 
Bottle. non-refillable. M. V. Whiting . . . . . .  908.718 
Bottle rinsing machine . E. Court . . . . . . . . . .  908.446 
Bottle stoppering machine attachment. M. 

H. Mnlkey . . . . . . . . . . . . . . . . . . . . . . . . . . .  908,688 
Box. J. A. Liebler . . . . . . . . .  , . . . . . . . . . . . . .  908.784 
Box. T. L. Morgan . . . . . . . . . . . . . . . . . . . . . . . 909.009 
Bracelet. E. L. Anderson . . . . . . . . . . . . . . . .  908.931 
Brake shoe. J. F. Norman . . . . . . . . . . . . . . . .  909.015 
Bridges, pillars, etc . ,  compressive and ten· 

sUe bar for. W. Lubbeck" _ .  _ . . . . . . . . . . 908.587 
Briquets. treatill&' • .  B. Wa&'ner . . . . . . . . . . . .  908.912 

Scientific American 

'Mechanical 'engineers of authority who 
have · juspeded · the Premier' plant and ob­
serv� . its shop pradice have declared the 

P re m ie r  
"The Quality Car" 

to be " the car of standard pradice par ex-
cellence." 

While possibly 'more features of advanced 
design are found in the Premier than in any 
other of the leading American cars, you may 
be assured that they are mechanically corred. 

It is this c.ombination of corred design 
and sound shop pradice that gives the 
Premier its prominence as a simple, reliable 
and durable car. 

Premier Motor Mfg. Co. 
Indianapolis, Ind. 

R. M. Owen & Co. 
Distributors 

East, North and Northwest 

The Economical Automobile 

Brooder. or foster mother for chickens. R. 
Miller • • . . . . • • . • • . . . . • . • . . . . . .

. � . • . . . . •  008.795 
Broom h.older. E. M . . Gildemelster ;  ; . . • . . . .  908.558 
Brnsh; . L. O. Ekrem • . . . . . . • . . . . •  : :  . . . . . .  ; 908.652 
.Brush; A.  R. Wiens . . . . . . . • . . . • . . .  ; . . . . . . .  008.823 
Brush. dustlug. J. H. Channon . . . . . . . . . . .  908.953 
Buckle. D. de Lancey . . . . . . . . . . . . . . . . . . . .  008.582 
Bung extractor • . T. Thornburg ; . .  : . . .  ; . . . .  008.520 
Bnrglar alarm. J. Wells . . . . . . . • . . . . . . . . .  908.918 
Burial receptacle. J. H. Todd . . . . . . . . . . . .  908.628 
Burner. 1; F. Zimmerman . . . . . . • . . . . . . . . .  008.636 
Bntter, manufacture of. 1. V. M. Risberg . 908.887 
Button setting machine. D. A. Carpenter . .  908.952 
Button setting machine. C. Wooster . . . . . . .  909.047 
Cabinet. 1. H: Athey . . . . . . . . . . . . • . . . . . . . .  908.830 
Calculating machine. W. R. Bonham . . . . . . .  908.731 
Calliope. pneumatic. S. V. Day . ·  . . . . . . . . . .  908.968 
Cam wheel. adjustable. G. H. Mallam . . . .  908.790 
Camera film pack holder. A.  H. Wright . . .  908.531 
Car antifrlctlon center bearing. railway. J. 

F. O 'Connor . • . . . . . . . . . • . . . . . . . . . . . . . .  909.106 
Car a!>tlfrlctlon side bearing. railway • .  J. F. 

O Connor . . . . . . . . . . . . . • . . . . . . . . . . . .  
' " 900 .107 

Car. ballast plow. H. S. Hart . . . . . . . . . . . .  908.461 
Car coupling. C. A. Dunn . . . . . . . . . . . . . . . .  908.762 
Car coupling. mine. T. C. Nation . .  ; . . . . . .  908.880 
Car door fastener. F. O. Dohlin . . . . . . . . . .  908.452. 
Car ·· draft rigging. F. L. Barber . . . . . . . . . . .  908.936 
Car. dump. S. Otis . . . . . . . . . . . . . . . . . . . . . . .  908.489 
Car grain door, railway, M. Paulson . . . . . . .  909,111 
Car, hand. M. B.  Lloyd . . . . . . . . . . . . . . . . . . .  908.785 
Car. push, G. C. ·Wortman . . . . . . . . . . . . . . . .  908;635 
Car side stake. W. S. Atwood . . . . . . . . . . . .  909,128 
Ca·r. war, D. W. Meacham . . . . . . . . . . . . . . .  908,793 
Car wheel. P. J. Garrison . . . . . . . . . . . . . . . .  908,659 
Car wheel. mine. Parks & Davis . . . . . . . . . .  900.112 Cars or other vehicles, antifriction bearing . for railway, J: F. O'Connol' . . . . . . . . . .  909,108 
Cars. etc .• self-locking seal for. 1. C. Reesor .908.803 
Carpet stretcher. W. Fagan . . . . . . . . . . . . . .  909,072 Cart, . folding. F. G. Lyons . . . . . . . . . . . . . . . .  908,472 

I Carton lIlllng machine. J. B. Fallon. Jr . . . .  9U8,457 
Carving machine. M. A. Cuming . . . . . . . . . .  908,844 
Cast-oil'. J. F. Molloy . . . . . . . . . . . . . . . . . . . . .  908,480 
Casting, H. D. Zehrbach . . . . . . . . . . . . . . . . .  908,828 Cattle guard. J. McCluskey . . . . . . . . . . . . . . .  908,600 
Cellulose solutions, production of, E. ,Cru-

mlere . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . .  908.754 
Chain. conveyer. G. F. Conner . . . . . . . . . . . .  008.750 
Chain. drive, B. G. Berrien . . . . . . . . . . . . . .  908.642 
Chair Iron, H. W. Bolens . . . . . .  : . . . . . . . . .  908,730 
Check canceling box, waiter's ,  J. T. Hicks . 909,088 
Cheese cutter, W. A. McElney . . . . . . . . . . . .  908,878 I, Chicken picking device. Bainter & Berling . 908.933 
Chum. Bauer & Brown . . . . . . . . . . . . . . . . . . .  908,729 

I Churn. R. MOOdY

. 

. . . . . . . . . . . . . . . . . . . . . . . . . 908,796 
Churn. W. W. Bland . . . . . . . . . . . . . . . . . . . . .  909.054 
Churning apparatus. White & Jarvis . . . . . .  908.824 
CIgars. packing. C. G. Singley . . . . . . . . . . .  908.809 
Clamp. See Rail clamp. 
Clamp. O. B. Perkins . . . . . . . . . . . .  ; . . . . . . .  908,884 
Clip. F. R. Baker . . . . . . . . . . . . . . . . . . . . . . . .  908.537 
Clock. E. A. Bazzett . . . . . . . . . . . . . . . . . . . . .  908,938 
Clock dial. R. V. Longtine . . . . . . . . . . . . . . .  908,786 
Clock lockwork. striking, C. M. Gearing . . .  908,767 
Clock. time registering. J. & A. Dey . . . . . .  908,971 
Cloth. gummed, E.  G. Lang . . . . . . . . . . . . . . .  908.780 
Cloth thin place detector, Freeman & Eu-

banks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  908,459 
Clothes drier, W. S.  Morgan . . . . . . . . . . . . . .  908.481 
Clothes line reel. A. Woltynek . . . . . . . . . . . .  908.927 
Clothes · pounder. R.  H. Standing . . . . . . . . .  908.621 
Clutch. etc .• electrical, A. P. Steckel . . . . . .  908.707 
Coal cutting machines, dust preventive at-

tachment for. A. E. Wood . . . . . . . . . . .  008.928 
Coaster brake. back pedaling. F. S. Ellett . .  908,455 
Cock. stoP. W. G. Westwater . . . . . . . . . . . .  008.717 
CohereI'. F. G. Sargent . . . . . . . . . . . . . . . . . . . .  908,504 
Collapsible bracket. H. Lanham . . . . . . . . . . .  908.781 
Collar. shirt, C. Ryan . . . . . . . . . . . . . . . . . . . . 908.502 
Collecting and delivering apparatus. auto-

matic. D. M. Main . . . . . . . . . . . . . . . . . . .  908.589 
Combination lock. keyless; S. J. Nielsen . . . .  908.691 
Combined table. J. L. Nail . . . . . . . . . . . . . . .  908.487 
Concentrating apparatus. M. E. Darrow . . . . .  908.966 
Concentrating table. W. G. Dodd . . . . . . . . . .  908.758 
Concrete construction for piers and docks, 

reinforced. Lawrence & Lackey . . . . . . . . 908,783 
Concrete tloor constructioD, 'reinforced, W. 

Gabriel . ;  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  908.658 
Concrete ma·nhole cover, reinforced, .T. P. 

Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · 908.805 
Condenser. J. S. Stone . . . . . . . . . . . . . . . . . . . 908.814 
·Conveyer. foldable. C. A. Radcllll' . . . . . . . . .  908.609 
Conveyer. making helicoid or spiral. C. O. 

Gustavsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . 908.859 
Conveyers, machine for making helicoid or 

spiral. C. O. Gustavsen . . . . . . . . . . . . . . .  908.860 
Cooker, steam, S. J. Finch . . . . . . . . . . . . . . .  908.850 
Cooking, C. B. Trescott . . . . . . . . . . . . . . . . . . 908,907 
Cooling structure. P. G. Toepfer . . . . . . . . . .  908,905 
Cork • .  E. Tugendrelch . . . . . . . . . . . . . . . . . . . . .  908.909 
Corset. V: E. Mack . . . . . . . . . . . . . . . . . . . . . . . 908.789 
Corset clasp fastener. C. F. Plummer . . . . . .  909.019 
Cotton boll gatherer, J. F. Appleby . . . . . . . 908,637 
Cotton compress machinery, .Tones & Vincent 908,676 
Cotton picking finger. J. F. Appleby . . . . . . . 908.638 
Cotton seeds, etc. , apparatus for coating, L. 

C. Bulkley ' .. . . . . . . . . . . . . . . . . . . . . . . . . . 908,443 
Crank and yoke connection. F. C. Olin . . . .  908,605 
Crate. J. M. Enyart . . . . . . . . . . . . . . . . . . . . . .  908.983 
Crate, collapsible. Forkner & Milum . . . . . .  908.988 
Cream bowl cover, M. B. Barron . . . . . . . . . . .  909,052 
Crib. Phllla & Booker . . . . . . . . . . . . . . . . . . . .  909. 1 13 
Crutch attachment. J. W. Ricks . . . . . . . . . .  909.129 
Cue chalker. automatic. W. F. Clayton. Jr . 908,956 
Cull' holder. C. P. Clark . . . . .  , . . . . . . . . , . . . •  908,745 
Cultivator. P. Lochtin . . . . . . . . . . . . . . . . . . . .  908.874 

ONE thing, . and one thing only, makes possible the manufacture of the Lambert I 8�!i��
to

�� �:�"::' fi�ur�' �J�:;:bl�·. · 'A: '.i: 908.645 

Car at a cost pennitting us to sell it at the low price we do. I curt�r:,!
t
�tre't�j,��: ' c."w."B�ii�� : : : : : : : : : : :  =:�8 

J '  Cutter guard, A. Rasmussen . . . . . . . . . . . . . .  909, 116 
This one thing is the simple Lambert Friction Drive tranamiaaion of 8��1:r 

c�;��ea�ie ��':,:i
l
�e�tin'g: ',;;':� •• 02�: 909.122 

which the Scientific American has said : .. The simplicity of this device is as great as its Dent�i p�:r:. Ii:: ' T�ii� . : : : : : :  : : : : : : : : : : : : : :  =:&� . .  
I f ' . . 1 ·1 hil ' li bil' 

. .. , Dental plate and manufacturing ' the same, anbqUlty. ts cost 0 mamtenance IS extreme y ow, w e lts re a Ity IS very great. E. Telle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  908,626 
I Dental plates. attaching teeth to. E. Telle . 908.627 

The cost of producing this moat efficient (proven) transmission is so much lower Deposit and collection receptacle. J. Hart-
, man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 908,770 

than the cost of any type of the complicated gear transmission that we can-and do- Dish. W. C. Anderson . . . . . . . . . . . . . . . . . _ . .  908.723 
Dish mop. C. A.  Mason . . . . . . . . . . . . . . . . . . . 908.791 

put mOre real automobile worth into every Lambert Car than the manufacturer of any Dlsl�.
ec�����s 

I�t
.
e
.
r��� . ��������� . ��� . ����' . . �: 908,508 

gear-transmission car can give for the same money. R�:
la

J,e�'t:�
k

M�J.
B

FI���
u

� . : : : : : : : : : : : : : : : :  �:&�� 
Th Lamb C h f 

-
od I h full d II '  rth f 

Door . hanger. G. A. Swineford . . . . . . . . . . . . .  909.01\6 
e ert ar-eac 0 our SIX m e s- as a 0 at s wo 0 power, Door hanger. adjustable. V. A. Benson . . . . .  008.836 

ed d 
Door hanger tra ck. H. L. Ferris . . . . . . . . . . . .  008,849 

spe , en urance; style and finish for every dollar · of the pric.e-and more too if judged Door lock • . slldlng. Kr.eutzer & Jones . . . . . .  908.581 , Door operatmg mechanIsm, dumping, F. Sea-
by ordinary standards. Each Lambert model, from the $800 Runabout - Model A- 1 - , berg · • . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . .  908,505 

. . Door securer. F. F. & M. 1< . Dunn . . . . . . . . .  908.763 
Up to the big roomy 7 passenger Lambert at $2,000, is a positive leader in its class- Double !'It. J. G. W!lliamson . . . . . . . . . . . . . . .  908,824 

. . Drain pIpe. metal, J. A. Sanders . . . . . . . . . .  909,027 
the choice of people who " find out " before they buy. ��:�::,

ld
:�id,

M
H wr���rk ' : : : : : : : : : : : : : :  : :  �:l� 

We want you to " find out." Let us tell you more about the Lambert. Write 
for catalogue. Address, Buckeye Mfg. Co., · 1 8 1 4  . Columbus. Avenue, Anderson, Indiana. 

Dredge suction mouthpiece, H. J. Clark . . .  909.0\12 
Dress form, C. A. WIord . . . . . . . . . . . . . . . . .  908.910 
Dr!ll. D. W. Rowlands . . . . . . . . . . . . . . . . . . . . 900. 1 24  
Drinking cuP. C. C. Sprinkle . . . . . . . . . . . . . .  908,706 
Drink1ng fountain, automatic, K. Seiter . • .  908,006 
Duplicating machine, rotary, Glover & Hun-

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  908,990 
Dust extractor, portable vacuum, C. J. Har-

vey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  908,992 
Dye and making same, monoazo, . W. Konig . 908.580 
Egg case fastener, J. H .  Schneider . . . . . . . .  908,612 . 
Egg crate . S. A. Hamilton . . . . . . . . . . . . . . .  908.663 

, Electric bell, E. P. Steen . . . . . . . . . . . . . . . .  908,899 
Electric block signal. J. G. 0. · & 1. D. 

Combs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  908.748 
Electric fan, oscillating, H. S. Brown, 

908,735. 908.736 
Electric machine brush. dynamo. E. T. Mug 908.483 
Electric machine. dynamo, E. T. Mug . . . . . .  008.484 
Electric machine electric current governor, 

dynamo. Rosenbaum & Voglhut . . . . . . . .  909.120 
Electric machine of the Inclosed type. dyna-

mo. C. E. Lord . . . . . . . . . . . . . . . . . . . . . . .  908.686 

I Electric motor. J. Burke . . . . . . . . . . . . . . . . .  909,057 
Electric railway signal. C. · H. Smith . . . . . . .  908.895 
Electric signal bell, H. W. Eden . . . . . . . . . . .  908,848 

Model 19-$1,750 ) EleNrlcli1 connector. G. A. Schreier . . . . . . . .  909.030 
1 Electric switch, rotary snap. C. G. Perkins 908.694 

Electrical heating apparatus. !Il. L. van Dol-
len . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ 008,712 
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Cpil� 
IRIS 

C. L. SEFERT JOHN DOWNEY 
Architect Builder 

WHITE FIREPROOF C O N STRUCTIO N  CO. 
Contractors for fireproofin2 

Clinton Fireproofing System used 
throughout for floors and roofs. 

The continuous bond of Ciinton 
Electrically Welded Wire is the ONE 
best reinforcing for concrete. 

No Laps. 
BUILDING. IN THE 

No Weak Points. 

C LINTON WIRE CLOTH CO. 
CLINTO N, MASS. 

Fireproofi ng Department, Al bert Ol iver, 1 Madiaon AVI. N. Y .  
Washington, Rosslyn Supply Co., Colorado Bldg. St. LOU

.

IS, Hunkln.-Wi"'. Lime & Cement Co. 
Chicago, Clinton Wire Cloth Co., 3O Rlfer St. San Fllnclsco, L. L �orrl., 835 Monad. Bldg. 
Syracuse I. Y., Paragon Plaster Co. Seattle, L. A. lorns, 909 Alaska Bldg. 
Cle.elaiMI, 0., Carl Horll, 428 Garfield Bldg. Buffalo, M. J. Burlle, 500 Pradentlal 8Idol'. 

BOSCH 
M A G N E T O  

ROOFS 

Partie 
\ tions 

i s  recognized as the Standard Ignition System of the World. It is part eql!ipment 

on the winning car of practically . every great racing event the Wprl1 over . It is 

the ignition equipment of tiil cars whose owners desire perfect ignition-without 

trouhle or difficulties of any kind. 
. 

See that your 1 909 car carries a BOlch Magneto 
BOSCH MAGNETO COMPANY 

223-225 West 46th Street, NEW YORK 

Chkaio Branch : 1253  MiCbipn Ave. 

Why do 20 American Motor Car 
Bui l ders Endorse 

Solar LaInps 
Because the most exhaustive tests and trials have 
proven Solars to be the best motor car lamp obtainable. 
Car builders are experts-their knowledge is based 
on years of cumulative experience in the lamp field, 
and when they equip their product with Solar Lamps in 
preference to all others it is  the final word - the consensus 
of expert opinion-the acknowledgment of superiority. 

Eq u i p  yo u r  o l d  ca r with 
Sol a rs. S pecify So l a r  eq u i p ment for 

yo u r  1 909 ca r 
WRITE FOR CA TALOG 

BADGER. BRASS MANUFACTURING CO. 
TWO r ACTORIES 

11th Avenue &: 37th Street, New York City. Kenosha, Wis. 

FACTORY OF THE GARFORD MFG. CO., ELYRIA, OHIo-Built KAHN SYSTEM 
A. Kahn and J. Milton i)yer, Architecb. Vinton Co., Contr. 

This Factory Cannot Burn 
Built KAHN SYSTEM REINFORCED CONCRETE. there ia nothiDg about it that can burn­
except the cont4;Dta. It ia endurine--arowa stronger with age, assuring permanency without 
espenae of repaun. 

HERE are a few of the large automobile companies who have The Ceo. N. Pierce Co., Bdffalo. N. Y. used KAHN SYSTEM REINFORCED CONCRETE E. R. Thom .. �'l Buffalo, N. Y. . 
Chalmen Detroit Motor Co . . Detroit, Mich. in the construction of lactories and garages. If you are going 
Cadillac Motor Car Co., DetrAi!, Mich. to build aak. any of them for an opinion of KAHN SYSTEM. Ford Motor Co . •  Detroit. Mich. 
Stoddard-Dayton Co., Dayton, Ohio ... What KAHN SYSTEM has done for them will be a profit-CW!.ord ManufactuDn8 Co., Elyria, Ohio able illustration of what it can do for you in the erection 01 �u�o'\!;t �.%� �':';�8, � York CiI]r factory, Store, W �ehouse, Ofl!ce, Apartment and Public Build-
Boldt Brathen Garage" N;:'York City mgs, Hotels, Hospital., Reservc.lrs, T uonels. Sewers, etc. 
Winton � aeveland. Ohio � KAHN SYSTEM brings you an experience in the actual Palmer & Sinaer Garage, New :Vork at)' building of many structures-similar to the one you are planning Co J. FIIher Garaae, Iadianapolio. lncI. with . . b 'l I tho . 

-., an o'1!aruzallon UI t up to app y IS expenence to your 
profit-an o'1!aoization backed by a $ 1 ,200,000 company and a record of successlul results in every civilized 
country. (More than 2,000 structures in the United States, includ� some 40 govemmeht buil�.) � KAHN SYSTEM SPECIALTIES : Kahn Trussed Bars ; Hy-Rib Sheathing, Rib Metal, Rib Lath, 
Cup Bars. These products each distinctly superior for its particular uses, are manufactured in our own 
shops, built especially for the purpose. Patented and used exClusively by us. . � Our organization of skilled engineers is at your service, either directly or to co-operate fully with your 
own architect. Write us and, if possible, submit design of the building you 'contemplate · and we will mail 
you special catalogue covering the subject with suggestions and estimates. ' . � Send for book "Kahn System Achievements "  and in knowing what the KAHN SYSTEM haa done 
for others, learn what it can do for you. � If you are interested in building an inexpensive fireproof garage, write us lor our Hy-Rib Cataloaue. 

TRUSSED CONCRETE STEEL CO. 
502 Trussed Concrete Building 

LONDON, ENGLAND DETROIT, MICH. TORONTO, CANADA 

The pleasure of . motoring is enhanced if you are fortified 
with a hot · or cold drink of this delicious, invigorating 
and sustaining food-drink. 

Superior to tea or coffee, with no harmful after-eflects. A cupful, 
hot, UPOI). retiring, induces refreshing sleep. Relished by all ages. 

Composed of rich, creamy milk, and an extract of malted grains. 
Prepared instantly by simply dissolving the powder in hot or cold 

. water. Also in Tablet form-ready to eat . 

Ask for HORLICK'S thus avoiding imitations 

HORLICK'S MALTED · MILK CO. 
RACINE, WIS., u. S. A. 

·GREAT BRITAIN : Slough, Bucks, England 
CANADA : 1h St. Peter Street. Montreal 

.. I  
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Electrical ignition npparatus, J. A. Torrens 008,nOG 
Electrical spark apparatus, I�. C. \V ilcox . .  GOn,043 
Electrically controlled lock, \V. 11. Stevells. !JOS,Sl:) 
Electricity and gas. fix ture for, G .  11 .  Joues !)()S,G75 
Electrolit:!l', J. U. 'fhompsoll . . . . . . . . . . . . . . . UuO,O-!O 
Electrolytic slimes for the l'eco\'ery of met-

als therefrom, treating, A. J. 3.1cNau. 008,G03 
Electt'olllating apparatus, C. G. Backus . . . .  00S,439 
Elevatot', C. C. Rittenhouse . . . . . . . . . . . . . . . .  OOS,699 
Emergency lock, L. R. Hopton . . . .  OOS,S<H 
Engine. See: Explosion engine. 
Engine, F. D. Howe . . . . . . . . . . . . . . . .  90S, 56!l , 908,570 
Engine, R .  J. A. & J. N. Prince . . . . . . . . . .  . 
Engine cal'bul'eter, explosive, L. 1', Fosnot, 

908,7<H, 009,075 
Engine Indicator, W. E. Jel'auld . . . . . . . . . . .  90S,S67 
Engine starter crank, explosive, Ii', ,,' . eaen \)08.841 
Engine valve lifter, explosive, J. J� .  Uuy!onl 008,u5G 
Envelop, P. M. MacKaskie . . . . . . . . . . . . . . . .  Ou8,875 
Envelop, accounting, W. C.  llocking . . . . . .  008,671 
Evapora tor, C. L. Schalitz . . . . . . . OOn,028 
Excavating, grading, and conveyillg ma-

chine, P. J. '.rhull . . . . . . . . . . . . . . . . . . . . 00S,820 
Exhibiting machine, G. E. Heyl-lJia . !lOS,OG8 
Explosion engine, rotary, E. M. 'Yeinu t .  . . .  D08,916 
Explosive engine, O. E. Barthel . . . . .  OOS,focll 
Explosive engine, Frayer & Uowutd . . . . . . . 008,657 
Eyeglasses, B. Broughton . . . . . . . . .  '008,737 
Eyeleting machine, B. H. Eaton . . . .  90S,453 
Eyeleting machine, G. Knight . . . . . . . . . .. . .  009,095 
Fabric, woven pile, A. G. Robertson . . . . . . .  008,SS8 
Fan blast regulator, O. Anderson . . . . . . . . .  90S,535 
Fan, traveling, F. B. Thllow . . . . . . . . . . . . .  909,039 
Feed bag, A. Thiel . . . . . . . . . . . . . . . . . . . . . . .  008,518 
Fence gate, C. D. Haldeman . . . . . . . . .  OOS,5<H 
Fence, wire, P. W. & W. �r. Dillon . . . . . . . .  9OS,757 
File, lettet·, J .• J. Dettwylel' . . . . . . . . . . . . . .  908,755 
Fire alarm, G. P. Leonard . . . . . . . . . . . . . . .  90S,5S5 
Fire extinguisher, W. H .  Ban tU . . . . . . . . . . .  908.727 
Fire kindler, M. Sendlein . . . . . . . . . . . . . . .  OOS,615 
Fire lighter, automatic, S .  E. Gamble . . . . . .  90S,S51 
li'il'earID, H. B. Febigel' . . . . . . . . . . .  008.552, 908,553 
Firea I'm, J. D. Pedersen . . . . . . . . . . . . . . . .  90S,883 
FirearID, F. D. Ely . . . . . . . . . . . . . .  90S,9S2 
Fishing case, portable, W. H. Thornton . . .  908,903 
Flax felt, J. B. Lappen . . . . . . . . . . . . . . . . . .  908,681 
Flue expander, G. V. Putman . . . . . . . . . . . . . .  908,497 
Flue expander, J. P. High . . . . . . . . . . . . . . . .  008,669 
Fluid pressul'e. device for shutting off, E. 

J. O'Malley . . . . . . . . . . . . . . . . . . .  909,016 
Flushing tank, J. Heald . . . . . . . . . . . . . . . . . .  908.667 
Flushing tunk, C. \\7illms . . . . . . . . . . . . . .  908,825 
Flushing tank, J. C. Stevick . . . . . . . . .  90S,900 
Fly trap, W. S. Wagner . . . .  . . . . 900,041 
Flying mach ine 01' the lIke, mechanism for 

flexing tbe rudder of a, O. & \V. "'right n08,920 
Fl'Ume COllstruction, side, O. S. Pulliam . . .  000.022 
Frame cornel' and fastener, �'. Goodl'o'\· . . .  908.080 
Frame COI'nel' fastener, C. �'. Bowers . . .  909.055 
l'l'Ui t  Seeder, F. Lyman . . . .  90 .58S 
FUJ'uace, H.  L. "'alker . . . . . . . . . . . .  908,913 
Furnace charging mecllanislD, D. Baker . . . .  900.0-l!) 
Furuace grilte and ash pit, C. Smith . . . . . . . n08,5JO 
Furnaces, etc.,  appuratus for charging and 

distri1Juting the stock i n  blast, VV. C. 
Mitchell . . .  . . . .  . . . . . . . . . . .  . . . OOS,59� 

Fuse, Indicating, R. C. Cole . . . . . . . . . . . . . .  90S,64G 
Game apparatus, F. R. CornwalL . . . . . . . . . . 908,752 
Game apparutus, W. B. �Iuynard . . . . . . . . .  908,792 
Game .apparatus, 1. J. J. Bmechert . . . . . . . .  90 ,946 
Garment, combination, E. J. Quigley . . . . . . .  908,S02 
Garment fastener, C. A. Law . . . . . . . . . . . . .  908,584 
Garment, lady's, A. W. Powell . . . . . . . . . . 908,496 
Garment stay, J. J. Laass . . . . . . . . . . . . . . . .  908,468 
Garter, L. S. Harvey . . . . . . . . . . . . . . . . . . . . .  908,665 
Gas burner, J. Y. Parke . . . . . . . . . . . . . . . . . .  n08,607 
Gas bUl'ner, electric lighting, H. L. Baldwin 908,538 
Gas generator, acetylene, M. L. & G. W. 

Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OOS,610 
Gas producer, J. A. Smitmans . . . . . . . . . . . .  90S,S12 
Gas producer control, B .  E. Eldred . . . . . . . .  OOS,454 
Gas prodncer wind box, W. R. Miller . . . . . .  008,479 
Gases and separation of air into commercial 

oxygen find ni trogen, apparatus for 
liquefaction of, G. A .  Bobrlck . . . .  908,644 

Gases, apparatus for treating distillation, L. 
Wolf . . . .  . . . . . . . . . . . . . . . . . . . . . . .  909,125 

Gasket. metallic, P. D. Shade . . . . . . . . . . . .  OOS,S93 
Gate, J. W. Elliott . . . . . . . . . . . . . . . . . . . . . . .  908,550 
Gate actuating mechanism, R. R. Hage . . .  908,563 
Gear or the like, diving, A. Neubert. . . . . . .  908,690 
Gears, dl'UW bar and yoke fastening for 

draft, G. O. Hammond . . . . . . . . . . . . . . . .  009,085 
Gearing, differential drive, N. l\f. Anderson 908,722 
Gearing, power transmission, H. D. Wil-

liams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  008,529 
Gearing, variable speed, S. '1'. Lewis. 009,009 
Generator. See Gas generator. 
Generator feeding device, acetylene, J. K .  

Rush . . . . . . . . . . . . . . . . . . . . . . . . . . .  90S,700 
Qlass tiles, apparatus for manufacturing, 

W. T. Icbolls . . . . . . . . . . . . . . . . . . . . . .  . 
Grain conveyer, pneumatic, W. _ F'. Carlton. 
Grain door, Van Camp & Van Camp . . . .  
Grain drill tooth, G. & M. Smitb . . .  
Grain treating apparatus, S. D. Bailey . . . .  
Gravity level, H .  J. Carrigan . .  . 
Grinding machine, Ayer & Vose . . . . . . . . . .  . 
Guano distributer and cotton seed planter, 

combined, C. W. Welsb . . . . . . . . . . . . . .  . 
Bail' curler, S. & S. Goldner . . . . . . . . . . . .  . 
Hammel', pneumatic, Stocks & 'Vebb . . . . .  . 
Hammock, J. J. Maxwell . . . . . . . . . . .  . 
Rand, artificiul, A. F. Nelson . . . . . . . .  . 
Harness, ii'. X. Schumaker . . . . . . . . . . . . .  . 
Harvesting machine, 'V. Livtscbak . . . . . .  . 
Hat and coat rack, E. L. ritts . . . . . . . . . . .  . 
Hat pin, M. Rosengarten . . . . . . . . . . . . . . .  . 
Hay stacker, H. M. Underwood . . . . . • . . . . .  
Head gute, J. R. Crabtree . . . . . . . . . . . . . . .  . 
Binge, W. C. Boswell . .  ; . . . . . . . . . . . . . . . .  . 
Hog ringer, E. G. Burkhart . . . . . . . . . . . . .  . 
Hoisting engine, C. Campbell . . . . . . . . . .  . 
Holdback, adjustable, J. W. Ward . . . . . . .  . 
Hoof shears, G. B. De Arment . . . . . . . . . . .  . 
Hook and eye, C. W. Breen . . . . . . . . . . . . . .  . 
Horse detachIng device, J. F'. 'V111iams . .  . 
Hose coupling, C. E. Lepage . . . . . . . . . . . .  . 
Hose repairing plug, A. L. Monaghall . . .  . 
Hospital CUll, H. J. Potter . . . . . . . . . . . . . .  . 

909,014 
908,445 
008,523 
90S,81 1 
no ,S31 
909, 060 
9OS,639 

90S,919 
009,079 
OOS,515 
909,102 
908,S 1 
90S,891 
908,873 
909 , 1l4! 
009,121 
OOS,522 
908,961 
908,941 
908,947 
908,94S 
9OS,914 
OOS,960 
90S, 733 
009,044 
009,003 
9OS,S76 
909,020 

Humidifier and air moistening apparatus, S. 
W. Cramer . . . . . . . . . . . . . . . . . . . .  90S,962, nOS,964 

Humidifying and ail' moIstening apparatus, 
S. W. Cramer . . . . . . . . . . . . . . . . . . . . . . . .  90S,n63 

Hydrocarbon bumer, Kittle & Harpham . . . . 90 ,776 
Ice cutting machine, E. l\f. Curd . . . . . . . . . . . 009,059 
Igni tion device, E.  M. Benford . . . . . . . . . . . .  90S,S35 
Illuminating tie vice, A. W. Beuttell, reissue 12,907 
Ink well, A. E. Carlson . . . . . . . .  OOS,544 
Insettlug mecbunism, H. G. La Sor . . . . . . . .  OOS,469 
lnsulator, F. J. High . . . . . . . . . . . . . . . . . . . . .  908,463 
Internal coml.mstion engine, C. ,,\V. Weiss . . .  908,527 
Jar holding device, H. "T. Denny . . . . . . . . .  908,450 
Knitting machine, circular rib, Hurley & 

Bnrl'att . . . . . . . .  90S,994 
Knitting machine stop motion, circular, H. 

Garant . . . . . . . . . . . . . .  . .  90S,9Sn 
Ladder and like apparatus, exercising, M. B. 

R"ach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  909,02-1 
Lfl lllP ch imney beatillg attaChment, W. Poole 908,494 
Lamp controlling apparatus. gas. G. H immel noo,osn 
Lamp ;"I lid feeding tube connection and sup-

port, 1 r. Fl. Eason . . . . . . . . . . . . . . . . . . . .  009,060 
Lamp, miner!s safet.r. E. A. nail wood . . . . .  1)08,789 
Lamps, decarbonizing filaments fOl' incan-

descent, H. Zerning . . . .  008,n30 
Lamps. manufacture of glowinj:;' bodies or 

refractor�' rue-tals fot' electric, �\. Led-
e)'er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90S,682 

Lap grinding machines, OSCillating mecha-
nism fOI', J. P. Hedstrom . . . . . . . . . . . .  n08,402 

Latbe structure, l? H al'dinge . . . . .  : 908,66-1i 
T.Alundry murking machine, 'r. J. I1ume . . . .  908,673 
Lavatory plug and means ror operating the 

same, B .  N. Miles . . . . . . . . .  . . . . .  008,477 
Leather hel ting, apparatus for stretching 

and straightening, M. H. & C. G. Cook 90S,95S 
Leather belting, stretching and straighten-

ing, M. H. & C. G. Cook . . . . . . . . . . . . . .  90S,957 
Leather stretcher, F. J. RUPllel . . . . . . . . . . .  909 , 1 23 
Lift strap for recumbent patients, D. Curtin 908,845 
Light, combustihle mixture .for producing 

actinic. C.  Bethge . . . . . . . . . . . . . . . . . . . . .  008,S37 
Light fixture, A. C. Cooke . . . . . . . . _ . . . . . . .  OOS,751 
Linings. machine tor making head, L. Y. 

Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Linotype mnchine liner, l\f. S. Miller . . . . . .  . 
Lock. nut. eccentric, A. Broluska . . . . . . . . . .  . 
Locking book, J. A.. S. & J. Taylor, Jr . . .  . 

OOS.720 
90S. 593 
008.542 
009,037 

Scientific AlIlerican 

BUS INESS CHANCES 
I N  NEW TOWIS 
Would you make a busi ness Invest­
ment i n  a prosperous new territory 
i f  you were sure of success ? 

There are countless open i n gs at the pres­
ent ti me for men with l imited capital i n  the 
n ew towns In the Dakotas, Montana, I daho, 
and Washington ,  along the PACIFIC COAST 
EXTE NSION of the 

Chicago 
Milwaukee & SI. Paul 

Railway 
This n ew l ine  IS n ow opened as far west as Butte, M ontana. 
With i n  the next year the entire l i n e  will  be com pleted and i n  
operation to Seattle a n d  Tacoma, Wash i n gton.  
I nvestigate the  open i ngs. The persons  who locate I n  this 
n ew cou n try to engage i n  commercial or other l ines while its 
development is i n  its i n fancy, wi l l  be wel l repaid.  

DESCRIPTIVE BOOKS FREE 

F. A. M I LL E R  
Cene ral  Pass. Agent 

C H I CACO 

Exposed 

Sides 

Protected 
The bllCk sud 

side of thi� !It­
tractive S�llttle 
building are fit­
ted w i t h  �'1ul­
lins Fire-proof 
·Windows. The 
owners, follow-
�f

g
o!�:r�xi��b

l
i� 

progressive city 
were anxious to 

Baillargeon Bldg.,'SeatUe, Wash. Saunders & obtain the sure 
Lawton, Ar�������o

f������
\';.t

th Mullins ;:��t!��tiS�!�: 
tlon and lowtlr 

insur.anctl rates that lliways follow the installlltion of 

M U LLI N S  
WINDOWS 

which are famous for their 
perfe('t constructiou and fire�bamlng 
qualities. !\lullins Windows are en­tirely lock-seamed metal with no sol­
dered joints in fmme, sill or sash. They 
c:mnot warp or buckle and are uot 

:i��c!�de�a��ron:v
ay by heat contr::4C-

Mullins Fire-proof Windows are mau­
ufllctured under supervision of Under­
writers' L.'lboratories. Inc., according 
to the l!ltest specifications of tbl:l Na­
tional Board of Fire Underwriters and 

:�dr�ll����
o
�\'I�h l�h�l

e
r
c
��cta)Pl��� 

Send for descriptivl:l catalog. 

W. H. MULLINS COMPANY 
203 Franklin Street, • SALEM, OHIO 

RUBBER STAMP MAKING. - T H I S  
article describes a simpie metllod of making rubber 
stamps with inexpensive 1l.pparatus. A thoroughly 
practical article written by an amateur wbo bas had ex­
perience in rubber stamp maklng. One illustraLiou. 
Contained in t:!UPPLEMENT 1 1 1  O. Price 10 cents. �'or 
sale by Munn & Co. and all newsdealers. 

GOES LIKE StXTY $60 SELLS LI K E  SIXTY 
SELLS FOR SIXTY 

I LSON 

Absolute and positive 
protection to the pneu­
matic tire, the antomo­
bile, and the automo· 
bilist, whether on coun­

try road or city street, up hill or down hill, or 
on wet, slippery, sloping, clayey, rough, rocky, 
rutty, muddy, icy or sandy roads. 

Make automobiling safer. more comfortable and far less 
expensjve. Save more than half the tire bill. Positively 
prevent punctureJ and with reasonable care make skidding 
and skidding accid.nll practically impossible. Add dignity 
to the equipment and thou!ands of miles to the life of the 
tires. Indispensable to the safe and economical running of 
the automobile. Their value proved by time and text. 
Thousands in use on all kinds 01 roads and all giving the 
very highest satisfaction. . 

FOR MOTORCYCLES : Woodworth Sell·Adjusting 
Treads give perfect protection. No buckles or straps to 
catch side chains. 

W rile us at once for 1 909  catalog and full information. 

LEATHER TIRE GOODS CO., Newton Upper Fall •• M .... 
New York Stor., 1662 Broadway 

A $65  Marine Engine for $45 
That's the condensed story of t h e  H Perfection." 

The highest quality m arine engine ever sold at a 
low price. No fads nor fancies, but a standard 
proven design that always H de_ 
lh'ers the goods. " Thousands 
giving satisfactory s e r v i c e .  
Powerful. easy operating, clean, 
easy starting. Quat ter turn of 
flywheel starts. The slickest 
finished engine ever put in a 
boat. 

2 H. P. $45 Complete 
READY TO INSTALL 

Sold absolutely on the I I  square deal " plan. 
Price possi ble because of large output. Write 
for Catalogue showing 2 to 25 H. P. ; onc to four cyl. 
at proportionate prices. 

THE (JA1LLE PERFEOTION MOTOn 00. 
111411 2Dd ... ve.. Detroit, III teb. 

C EO .  A .  BLAI R 
Cen eral  Eastern Agent 

38 1 Broadway, N EW Y O R K  

Investigate by"riting 
or Our Free Book and Terms 

BLACK MOTOR 

Ready to Use In All 
Weather. 

Buggies for Service 
Get our interesting "Black Motor Buggy" Book about the only molor buggiea that are 

good city or country road " mudders" and "bill 
climbers" and built for vractical use. No 
jarrin�-No blowups o n  tires-Speed 2 to 25 
miles an hour-Run 30 miles on one gallon of' 
gasoline-Safe-Reliable- Especially eq u i p­
ped fOfprofessional use-10 horse power-uGet thero" and uback again -, every tri p. and sa ve 
time, worry and expense. Rigbt price. and term .. Write for Book A· 227 

BLACK MFG. CO. 
1 24 E. Ohio St. Chicago, iii.  

ROTARY PUMP:::; AND E N G I N E S  
Tbeir Origin and Developm ent.-An i mbortant series of 

E��
e
��:i��nfr�m

b ii�
ri;�� 

r
����;a��� 

t 
wTt�O;I�ir ������ 

ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
SUPPLEMENTS 1 1 09. 1 t 1  U. 1 1 1 1 . Price 10 cems 
eacb . .  For sale by Munn & Co. and all newsdealers. 

A E R O P L A N E S  and M OTORS 
Having had many years' experience i n  building Aero-

r��
e

:n�
n
gtt!�rg��as���c��t��3su�p�� yg�t���h e��rit�� 

macnine of my own patented type-one which is a decid· 
ed i mprovement over the Wrigbt and Farman types, 
since it ba::t a 8reater de�ree of automatic stability, l..ud 
consequently IS not t!.O danllterol1s. A downward plunge 
to earth. such as demollshed the Wright aeroplalle at 

r�j,��rbl��it10!�L::r��ra�� �}e�t. 
t��!�ld�

e
':Ii'e°::;� f�� 

prices on an aeroplane jluaranteed lo fty ; or on a rel1able 
Ugbt-weigb L motor for your experiments. 

GUSTA.VE Wll1TIIH�. B&lDQIIl'Oar, cr. 
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will keep your auto­
mobiie tires in per­
fed condition. One 
tire will outwear 
three_ Write for 
free tire booklet. 
CO., Box J. Waupun, Wis. 

Locomotive crane undcrframe, Adams & 
Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9OS,534 

Locomotive engillc ami tender draft-gear, 
Bawden & '£homas . . . . . . . . . . . . . . . . . . . .  909,053 

Loom filli.ng exhaustion indicating device, .T. 
I!l. Lemyre . . . . . . . . . . . . . . . . . . . . . . . . . . . .  909,096 II Loom friction let-off ,meChanism, P. Ashby . 908,724 

. Loom patteI'D card, J. Goby . . . . . . .  90S,559, 909,07S 
Looms for wen vJng, dobby of, lVloxon & 

Pa terson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  908,687 
l\iuO'uzine pistol, uutomntic. A. P. rrrundle .  908,521 
Mall bag catcher, G. B. Jlield . . . . . . . . . . . . .  908,458 
Uai! bag catcl.er and deli vOl'eJ', L. W. Mel-

chior . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 909,007 
Mail bag catchIng and delivering apparatus, 

H. J. Amick . . . . . . . . . . . . . . . . . . . . . . . . .  909,04S I Mail box, A. F. Ripple . . . . . . . . . . . . . . . . . . . 908,500 
Hall box, M. Brown . . . . . . . . . . . . . . . . . . . . . .  908,543 

I, Mail catcher, H. C. Wehling . . . . . . . . . . . . .  909,\)42 
j),lail catching and delivering appul'urus, Sny-

I del' & Gaffney . . . . . . . . . . . . . . . . . . . . . . . .  908,S9S 
Mail delivery and receiving de\'jce. H. C. 

Wehling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  908,632 

F. Wright . . . . . . . . . . .  908.532 
Manicurist's buffer, E. l\[. Weuthel'bec . . . . .  908.9 1 7  

1 M a n  receiving Dnd delivering appnl'utus. A .  

�1 Massage apparatus, n. Ginnet . . . .  908.855 -i=;::;::::::::::::;;;;;;;;;;;;;;;;� 1\Iurket·, laundry, G . L. Dixon . . . . . . .  908,847 

Match holder, W. C. Kelley . . . .  908.67S 
Match safe, �'. G. White . . . . . . . . .  00S.923 The Pleasure 

of the Trip 

I f  i t' s  a long cold ride the 
CALOR I S  w i l l  keep the 
liquid refreshmen t n i ce and 
hot for longer than 24 hours 
'Withollt the aid of jil-e. I f  
a h o t ,  dusty trip, i t  will  
keep the l iquid ice-cold 
for seventy-two hours 'With­
Ollt ice. That means real 
comfort - especially when 
there's n o  r e f re s h m e n  t 
place handy. 

The CALO R I S  i s  the 
10'West priced thermal bottle, 
and is practicallyindestruc­
tible_ The below il lustra­
tion shows how easily it can 

be taken apart, allowing a quick renewal 
of the inside glass bottle without the 
necessity of sending to the factory for a 
new glass part. YOllr money back if YOIl 
are 1I0t satisfied. Used by sportsmen and 
i n  thousands of homes. N o  more trouble 
to fill and empty than an ordinary 
glass bottle. 
Prices-Pints $3.50; Quarts $5. 50. 

Sent anyw here i ll  U n i ted 
States, prepaid,  on receipt 
of price. Selld for booklet. 
CAlOR1S MANUFACTURING CO •• 

2118 AVE .• 

Ma tch safc, E. E. Sanners . . .  . . . . . . . .  009.026 
J)iattocks and similar tools, making, G. F. 

Konold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  909,000 
Meat cutter, A. A. ,Va l'nel' . . . . . . . . . 908,714 
Meat sJiccr and cutter, combined, J.  ,Vin-

kelmeyer . . . . . . . . . . .  90S,S26 
Mechanical movement, W. F. Zimmerman n .  909,126 
Metal, forming expanued, W. 11. Cooley . . . .  909.06'1 
Metal tie, B. C. Murray . . . . . . . . .  909,On 
Metal work machine. O. P. Thomas . . . . . . .  908,818 
Metallic boop, W. Goldie . . . .  908.460 
Metallic or other surfaces, removing of me-

tallic plating, coating, 01' fouling from, 
T. R. Bayliss et al . . . . . . . . . . .  ' . . . . . . . . .  908,937 

Milking machine, M .  H. Daniels . . . . . . . . . .  008,449 
:\lilling machine, G. P. Thomas . . . . . . . . . . . .  908,816 
Mine automatic cage loader and safety de-

vice, J. "T. Brannon . . . . . . . . . . . . . . . . .  908,943 
Miners' candlesticks, attachment for. S. i\J. 

Thurman . . . . . . . . . . . . . . . . . . . . . . .  . 
Motor, A. E. Guy . . . . . . . . . . . . . . . . .  . 
Motor, J. Schroeder . . . . . . . . . . . . . . . . . .  . 
Motor, W. C. Wbltcomb . . . . . . . . . . . . . . . . . .  . 
Mower, lawn. J. U l'ballick . . . . . . .  . 
Mower or bal'vester sickle guard, \V. Gater-

908,S2] 
90S, 662 
9OS,SnO 
90S,922 
908,7 J J  

man . . .  . .  . .  . .  . .  . . .  . 908,555 
l\Iusical instrument, mechanical, J. ;\fcTam-

many . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  908,798 
Musical instrument, srlf-pIa,\'ing, F. E. [ves n08,865 
Musical instrument tracker boa I'd, pneu-

matic, A. l'hilipps . . . . . . . . . . .  908,492 
Kail finishing machine, Pierce & Kewton . 908,49;) 
l\"ecktie, H. Hagen . . .  . . . . . . . . . . . . .  90S,7U8 
Noise preventcr for covers or rcceptacles, 

'1'. B. Gal'l'is. . . . . . . . . . . . . .  008,852 
Numbering machine, W. A. 1 'Ol'l"I' . . . . . .  909, 1 J u  
X u t  lock, R. L. �JHlIgau . . . . . . . . . . . . . . . . . .  908,473 
Nut lock, J. B. llouglaml . . .  9

9
0
0

8
9
;
,

6
0
�� 

Nut lock, 1 ... A. Smith . . . .  . . . . . . . . . . . . . . .  vel 
Nut Jock, li. \1'. Slua l't . . . .  909,035 
Oiler, !lOOI', A. Weber . . . . . . .  D08,915 
Ore crusher, U. O. Michaelsen . . . .  !)08,592 
Ores and other materials, appunltus fol' dis-

integrating, B. 'V. J l ul'ciillge . . . . . . . .  908,861 
Oxone, appuratus for preparing, D. E. l'ar-

ker . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  909,017 
Package bindcr, M. H .  Bullington . . . . . .  908,741 
Packing, moisture proof, R. V. Collins. 908,647 
Pad composition, copying" H.. O. E. Duvis . .  908.907 
l'aper delivery mechanism, \V. T. Bailey . .  008,832 
Paper folding machine, C. A. S.turtevant . . .  908,517 
Paper, macbine for forming bushing plugs 

for rolls of, O. O. Judd . . . . . . . . .  908,467 
Paper trimmer, J.  G. Breckenridge . . . . . . . . 908,540 
Pencil holder, C. H. Wilken . . . . . . . . . . . . . . 90S,52S 
Photogrupher's dark room, V. Sekinger . . . .  908,892 
l'botographic developing apparatus, D. 

James . . . . . . . . . . . . . . . . . . . . . . . .  900,000, 909,091 
Photographic posing device, F. \V. C. Pohle 908,800 
Piano and organ box, A. W. Landon . . . . . .  n08,779 
Picture frame fastening, J. M. Pullen . . . .  908,60S 
Picture or similar frame, W. S. l\iol'ton . . . . 908,482 
Pipe, H. Leldel . . . . . . . . . . . . . . . . . . . . . . . .  · · · ·  9OS.S71 
::Pipe connector, train, F. U. Rutherford . . 908,701 
Pipe cooling and trimming apparatus, com-

bined, G. Duncan. . . . . . .  . . .  908,761 
Pipe coupling, C. R. Schmidt . . . . . . . . . . . . . .  909,029 
Pipes, preparing corncous ill the mauufac-

ture of, G. l�. Hauslllanu . . . . . . . . . . .  909,087 
Piston, ,,'. J.  AI'Ill::5tl'ong . . . . . . . . . . . . . . . . . .  908,932 
Plant, relting, .L Cal}pelaere . . . . . . . . . . . .  908,S40 
Planter, E. �J. Cole . . . .  . . .  . . 908,549 
Planter seed dropping mechunism, corn, 'r. 

C. Roseland . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Plug machine, spike hole. 1·'. V. Curman . . .  . 
Pocket llghter, S. B. Battey . . . . . . . . . . . . .  . 
Polishing muchine. F. 11. Dickson . . . . . . . . .  . 

90S,SOG 
90S,950 
9OS,728 
908,077 

Powder for use ill making overlays, A. R. 
Ll t tie . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  908,5S6 

Power transmission device, A. O. Albertson . .  909,127 
Press valve operating mechanism, J. M. 

Sbepl}Urd . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  908,616 

AUTOMOBILE and SPECIAL Primel's, cbal'glng of, E'. Hyronlmus . . . . . .  908,674 
Prill ter's chase registering device, W. A .  

Howe . . . . . . . . . . . . . . . . . . . . . . .  ' .  . . . . . . . .  90S,571 

Many kinds 
in stock for 
immediate 
s h i p m e n t 

Quotations 
Cheerfully 
Furnished 

Remember that 

"Atwater 
made 
means 
Quality" 

Catalog on 
Application 

Projection appamtus, E. W. Goodrich . . . .  90S,560 
Pulp articlts, apparatus for making, .M. 

90S,577 
909,006 
909,051 

L. Keyes . . . . . . . . . . . . . . . . . . . .  · · · · · · · · · ·  
Pulp screen, N. Magnant . . . . . . . . . . . . . . . . .  . 
Pulverizer and leveler, T. V. Barnard . . .  . 
Pump, Circulator, and like appliance, J. 

Brundrl t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90S,73S 
Pump for electrolytic cel1s, Circulating, C. 

F. Carrier, Jr . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pump valve, J.  Greer . . . . . . . . . . . . . . . . . .  : . .  . 
Punching machine, G. P. 'Thomus . . . . . . . . .  . 
Radiator carrier, A. 1.<". Buell . . . . . . . . . . . . .  . 
Radiator nipple, J. A. ��ield . . . . . . . . . . . . .  . 
Radiators, automatic control of heat from, 

J.  B. McKeown . . . . . . . . . . . . . . . . . . . .  . 
Rail clamp and urace. A. F. Shaner . . . . . . .  . 
Rail fished joint, J.  Baka-Abakowsky . . . . .  . 
Rail joint, B. Wolhaupter . . . . . . . . . . . . . . .  . 
Rail joint, RIChards & Zehnder . . . . . . . . .  . 
Rail tie, E. C. Culver . . . . . . . . . . . . . .  . 

90S,546 
9OS,562 
9OS,S17 
9OS,740 
9OS,9S5 

90S,797 
909,032 
90S.934 
9OS,530 
909,l1S 
90S,065 

Railway automatic safety sIgnal system., 
G. B. Gray . . . . . . . . . . . . . . . .  · . . . . . . . . . . .  909,083 

Railway gate, J. G. O. & 1. D. Combs . . . . . .  908,749 
Railway protective system, electric, A. O. 

Eastwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  908,650 
Railway rail joint, 111. J. & R. A. Drum-

mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9OS,97S 
RaHway switch, W. P. Finley-. . . . . . . . . . . .  908,554 
Railway switch and signal, T. L. King . .  908,578 
Railway tie, W. McCloy . . . . . . . . . . . . . . . . . .  908,4S5 
Railway tie, W. Gabrlel . . . . . . . . . . . . . . . . . .  908,766 
Railway tie, A. Searwa y . . . . . . . . . . . . . . . .  909,031 
Razor blade sharpening device, J. V\T. Leslie 909,097 
Razor, safety, J. W. Lesl i e . . . . . . . . . . . .  90S,470 
Razor, safety, M .  T. & C. 'r. Heil. . . . . . . . . .  9OS,56S 
Razor strop, hand, C. Ballreich . . . . . . .  909,050 
Receiver, C. G. Ashle)' . . . . . . . . . . . . . . . . . . . .  9OS.725 
Reclining cbail', J. Flindall . . . . . . . . . . . . .  90S,9S6 
Recording Sl}eech, W. J. Kehoe . . .  . . . . .  9OS,575 
Reflector, A. J. Bmwn . . . . . . . . . . . . . . . . . . . .  90S,838 

Th At t ME C S thO t C Respiratol', N. Lambert . . .  . . .  909.002 e wa er g. 0., OU Ing on, onn. Rifle, automatic, J. Warnant-Cl'eon . . . . . . . .  90S,631 

��UII� SHIP ON APPROVal 
a cent dtjJos:'t, prepay the fr e l g ltt 

and allow 10 DAYS FREE TRIAL. 
IT ONLY COSTS one cent to learn our 

unheard of prices and marvelous otJerz 
on highest grade :1909 model bicycles. 

FACTORY PRICES fbl�';�I�? 
of tires from anyo,te at Otty price 

write for our large Art Catalog 
our wonder/ul projJosition on first 

bicycle going to your town. 

ER AGENTS :�'�i.!'�,e gr; 
exhibiting and selling our bicycles. 

than other factory. 
-Tire ••• C'oa,st,.r-Br.ak,'s, single wheels. 

lUl�al prices. 
offe,. 

L I1G, CHICAQO 

Room beater and ventilator, individual, F. 
H. Scbuppener . . . . . . . .  . 

Rope reel, G. W. Cavel l .  . .  
Rotary engine. A. J.  Chnrlton . . .  . . . . .  
Rubber, manufactllre of, M .  'V iI de I'llln 11 • . • .  
Rule, extenSion, Denman & Murphy . . . . .  . 
Sad iron, self beating, C. C. Sprinkle . . .  . 
Safe, T. S.  Spivey . . . . . . . . .  . 
Safe and vault doorR, mounting beavy. G. 

L. Damon . . . . . . . . . . . . . . . .  , . . . .  . 
Safety pin. S. Olop . . . . . . . . . . . . . . . . . . . . . . .  . 
Sap spout. G. G. Chasse . . . . . . . . . . . . . . . . . .  . .  
Sash loek. C . .Ta,\'me . . . . . . . . . . . . . . .  · · · · · · ·  
Sash lock or holdel', .J. B .  Foley . .  . 
Saw hundle. H. M. Rounds . . . . . . . .  . 
Scaffold. folding. F. McCn!'ty . .  . 
Scraper, J. n. Vflsey . . .  
Screen. Rep rulp screen . 
Screw C'uttinj! and turning latbe, automatic, 

90S,614 
908,743 
9OS,955 
908,925 
909.068 
908.705 
908,511 
9OS.44S 
908.603 
908,744 
1)08,996 
908,9S7 
908,501 
909,012 
908,029 

J. Coulter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9OS,960 
Scrubbing machine, floor, A. Grub • . . . . . . .  909,084 
Scytbe. J. Huss . . . . . . . . .  , . . .  , . • • • • • • . • • • . .  9OS,995 

Unless your car has perfed 
lubrication, your gasoline is used for 
fridion instead of miles and speed. 

The use of Vacuum MOBIlO I l  saves the wear of your 
car, the waste of gasoline, and most of the money that goes for repairs . . 

Vacuum MOBI lOl l  is made in six different grades to suit the lubrication 
of every automobile made. One of these grades is exactly adapted to the needs of your car. Its use is an investment that saves expense. 

... !!t-�' 

�!'!t � 
Mobiloil 
. Arctic ....... �,� .... 

It will end forever your lubrication troubles and add 
to your pleasure and the l ife of your car. 

Write for free booklet showing grade of MOBIL OIL 
adapted to the ".Ie of every car. Give& track 
record. to date, and money-saving motor hint& • 

VACUUM 

MOBI LOIL  
in barrels, and in cans with patent pouring spout 
is sold by dealers everywhere. Manufactured by 

VACUUM OIL CO., Rochester, N. Y. 

The � �-�u;p�I�t?:�t!s���I�?e, ��b� 
Efficient, Indestrudible Engine_ The 3-cylinder 2-cyde Atlas engine has the light mul­tiple impulses of the 6-cylinder 4-cyde type without any of its complications or rapid deterioration. The numerous poppet valves, valve shafts, adjustable bearings, cams, springs and dozens of other small breakable wearable parts are completely eliminated in the Atlas. 

THE ENGINE IS PRACTICALLY INDESTRUCTIBLE 
The 1 909 Touring Car has pressed steel frame. 1 1  0" wheel base, geared pump, geared oiler and geared fan, Atwater-Kent ignition, � elliptic rear springs, 34" x 4" tires, aluminum body, handsome lines, extreme ease of riding. full equipment of lamps and generator or tank. Price $2,000_ 

THE 1 909 LINE 
2.Cylind,er Runabouts 
3-Cylinder Runabouts 
3-Cylinder Touring Cars 

Town Cars 
Taxicabs 
Delivery Wagons 

ATLAS MOTOR CAR CO. 
84 Birnie Ave . •  Springfield, Mass. 

New York Office. • • 1876 Broadway 

SEND FOR NEW CATALOGUE AND 

TWO-CYCLE CATECHISM 

The portion
'
i1Uid� the black line. rm t4i, 

pIcture '''O'WI you iuat ilJAaJ. part of 
the Aide we me in making our 

SEA LION AND RELIANCE 
Guaranteed leather Belting 
Center stock-cut from choicest selected hides. 
oak bark tanned in Ihe old-fashIoned war. Not 

a stnA'le process is burried in the making. EverythIng IS done 
well and done rI�ht. Long practice bas given our workmen 
such deft bands. Quick eyes and all 'round sktll tba.t each 18 
waster of bis special task. That Is why leather beltln!! that bears 
the Reliance or Sea Lion Watel.·IH'oof Braud means �rel:lt­
est economy-longest wear-biJZhest effiClency-tborough relia­

bility. We also make I mperial, 8terliD� and Dynamo brands 
tba

b��e�q�t�l c
at���i�ri:td�

e;��rb�:e
c��c��r�g:Sbelts ?  

Wrtte nDd describe them and w e  will advise you "!bat is 
best to buy and send an interesting book 011 leather beltlll�. 
CHICAGO BELTING CO., 2. S. Green 51., CHICAGO, ILL. 

Swinehart 
Tire� 

{liminate 

Tire T rouble� 
Thousands of autoists have been successfully using 
Swinehart tires on every make of pleasure car and find 
them as easy riding as properly inflated pneumatics. 

They find no injurious effects on engine or 
car resulting from their use. Their tires 
wear from 3 to 5 times longer than pneu­
matics and are absolutely trollbleproo!. 

The scientific design and large amount of rubber en­
tering in constrllction of Swinehart tires accounts for 
their remarkable resiliency and durability. One­
third higher above the rim than other cllshion tires 
on the market. 

You can use them on your car as they /it 
standard clincher or universal rims and are 
easily applied with our free hand tool. 

D e t a i l s  a n d  p r ices  i n  c a t a l o g u e  "A" 
SWINEHART CLINCHER TIRE « RUBBER CO. 

AKRON, OmO 

New York, 875 7tb Avenue ChIcago, 1720 Michigan Avenue 

.Brancht,-Ntw Orll'am, PliUadtlphia, Pvrtland. Ore. 

POPULAR ELECTRICITY�:!�:;= I 

A monthly magazine for everybody; non�technical, profusely 
must-rated, intensely interesting aud instructive. Posts yon on 
electricity in a.ll its applications. $1 .00 per year, including an ELfi:C'fIUC ENGINE like above illustration : engine will run a 
long time on one wet or dry battery-I,OOO revolutions per minute. A marvel of skilled workmanship. (Cot � size.) 

Send for Electrical Premium List. 
POPUUIt EI,ECTItlCl'!'Y PUBLISIIING CO. 

1200 Monndnoek BJoek CIllCAGO, ILL. 

Palmer Motors 
Two and Four CycJe. One, 'rwo and }l'our 
Cyllnder. Stationary a.u.d Mllrine. One 
to Twenty H. P. Catalogue F'REE. 
PALMER BROS., Cos Cob, Conn. 

New York : 30 East 20th Street 
.PDiladelpbla : The Bourse 

BOKton : 5 Union Street 
Portland, Me.: Portlsnd Pier 

Seattle, W:l9h.: Colman Dock 
Vancouver, B. C.: It>OO Powell St. 
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School and Repair Work s
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For thp. le.!l.chin,t!' of Olechn.nics in Sewing awl, C. A. Stewart . . . . . . . . . . . . . . .  . 
schools and for ordinary repair :sewing' machine, J. O. Goodwin .  of • • • • • • • • •  
work a 9 in. or 11  in. :::iewing machine shuttle, H. A. Hates . . . . .  . 

Star SereW Cuttillg Engine Lathe 

l�:h��e�r�;av���i!id ���n:!o!\?e:�l�� 
oesi';ned for the severe requirements 
of the modern machiue shop and tool­
"nom. Ask for our catal�ue "ll.)) 

=�i51,§l� 'I'!�� \���rE;:�, le��c�SF:IIl�,('N. i�' 
E n gi ne a n d  Foot Lathes 

MACH I N E  SHOP OUTFITS, TOOLS A N D  
S U P P L I ES. BEST MATERIA LS. BEST 
W O R K M A N S H IP. CATALO G U E  FREE 

SEBASTIAN LATHE CO .. 1 20 Culvert St., Cincinnatl. O. 

Veeder Counters 
to register reciprocating 
movements or revolu­
tiOllS. Cut full size. 

Booklet Free. 

VEEDER MFG. CO. 18 Sargeant St., Hartford, Conn. 
Cyclomet.ers, OdO'1nete·rs. 
Tachometers. Counters 
and Fine Casti1t{Js. Represented In Great BrItain by Messrs. !\IARh:T & Co., Ltd., D City Road, l"lnshul"j'" Square, London, E. C., EngJand. 

y:x 
lHE(UPPER(UP. 

ar Its triangular shape prevents 
entanJ,tling and gives three times 
the capucity of any other Clip for 
att��1�'1g &:%��lOg.1f? §[titioners. 

, 
C L I P PER lUFG. CO., 

. New York City 

Send lOco for sample box of 100: or 2Oc. for clips and desk tray. 

::iewing machine thread trimming device, 
H. W. Slater . . . . . . . . . . . . . . . . . . . . . . . . . .  908,610 

Se\\'ing thread and making the same, A. 
Hendry . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  908,771 

Shade and curtain bunger, C. H. Peterson 9U8,7U1> 
Shaft bauger, C. W. Levalley . . . . . . . . . . . . ()O�,()O,l 
Sheet metal coating nppal'atu�, S. E . .d.U� 

dress . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  908,S20 
Sheet metal, machine fol' cutting and cor� 

ruga ting, W. H. Couley . . . . . . . . . . . . . . . .  000,066 
Sheet metal, wachine fut" expanding, 'V. H. 

Cooley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  909,065 
Shelving, H. BotImunn . . . . . . . . . . . . . . . . . . . .  908,772 
Shipping case, collap::;ible, l-lel\'ig & Ewing 90 , 8U::! 
Shock absorber, R. Huber . . . . . .  ,. . . . . . . . . . . •  908,99;:$ 
Shoe fastener, C. C. ::;prlnkle . . . . . . . . . . . . . .  90",70-1 
Shoe machine lubricator, \V. A. BanfilL . •  908,935 
Shoe, ventilated, 'V. Shaw . . . . . . . . . . . . . . . . 908,507 
Show oase, P. Thoml}SOIl . . . . . . . . . . . . • • . • . •  908,710 
Side delivery rake, 'V. R. i\lcGawen . . . • . .  908,601 
Sifter, automatic ash, E. J. Deegan ' .' . . . .  908,970 
:Sifter or screen, adjustable, H. H. Skagen 908,618 
:Sign, May & Treat. . . . . . . . . . . . . . . . . . . . . . . •  908,591 
�ign, L. M. Schoonmaker . . . . . . . . . . . . . . . . . .  908,613 
Signaling apparatus circuit breaker, auto-

matic, E. A. Everett. . . . . • . . • . . . • • . . . •  908,65-1 
Signaling system, S. A. Reed . . . . . . . . . . . . . . nOS,6�S 
Signals, apparatus for receiving submarine, 

C. H. Mundy . . . . . . . . . . . . . . . . . . . . . . . . . . 908,877 
Signatures, forming, C. A. Sturtevant. • . .  9U8,516 
Skate, O. Arlund . . . . . . . . . . . . . . . . . . . . . . . . . .  908,G36 
Sled, bob, A. Gunderson . . . . . . . . . . . . . . . . . .  908 ,6U1 
Slicing macbine, E. F. :smith . . . . . . . . . . . . . .  n08,�9U 
:Slugs 01' fastening, machine fOl' inserting, 

G. A. Ambler . . . . . . . . . . . . . . . . . . . . . . . . . .  OOS,437 
Smoke consuming fUl'nace, L. A. Milbank . .  no ,,-176 
Snap hook, l�. W. Covert. . . . . . . . . . . . . . . . . .  9u8 ,8-1� 
Snap hook, breast strap, J. C. Covert . . . . . .  908,8-13 
:Soap, etc., apparatus for the manufacture or 

rosin, A. W. Curmichael . . . . . . . . . . . . . . 90D,058 
Soap, etc., manufacture of rosin, A. 'Y. 

CarmIchael . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90S,951 
Sound box, W. J. 'l'anner . . . . . . . . . . . . . . . .  90�,U25 
Sound reproducer, R. B. Smith . . . . . . . . . . . . 00 ,SUT 
Sound reproducing machine, C. I.  Lamb . . . . 908,778 
Sound reproducing record, E. Leschbrundt . •  nu8,GSa 

Have You Seen The Perfectl'on WrenCh"', 
�pacillg machine, G. P. Thomas . . . . . . . . . . . .  DOS,S I H  t' :Speed indica tor, H. Potb . . . . . . . . . . . . . . . . . . 908,495 
Speed mechanlsm, variable, A. \V. l'upke 908,697 
:speed of prime luovers, especially turbines, Tbe newest and best wrencb made. A l l  steel. 

Gl'cnt Btl'cn g-th, Instantly adjusted. Easily and 
quickly operated. Positive ,erip. I nnneuse tilne, 

�,�:�b�l�b�lrBt��II1K:s� ,�:�
e
�oun��)d���l

e
::�b��er�?t 

for sale. .Must be seen to be appreciated. .. YOteU 
,vnnt one when you see it." For Circular address 
-THE PER FEC'.rION W RENCH COlU PA N Y  

Box 426 G, Port Chester, N .  Y. 

r BU!!��!!,���M�TCO." 

Taps, Dies, Screw Platesl Reamersl etc, 
Quality Unsurpassed 

� 
Reputation Established ' -11 

FOlt 
G U N S M IT HS, TOOL 
MAKERS, EXPERI­
M ENTAL & R EPAI R  
W O R K ,  ETC. 

method and device fol' electrically regu-
lating tbe, 10'. von Merkl . . . . . . . . . . . . . . 90S,47-1 

Speedometer attachmellt, J. \Y. JOI1('::; • • • • • •  908 ,775 
Spouts, device for acljustably holding flex-

ible, G. W. Warner. . . . . . . . . . .  90S,715 
Spring, J. M. Waugb . . . . . . . . . . . . . . . . . . . .  00S,716 
Spring manufacture, :So 'V. Baldwin . . . . . . nOS,4:IU 
S4uare, tailor's, 1::1. \V. Ratner . . . . . . . . . . . .  909,02a 
Smcket', telescoping straw, J. R. BUCkwalter 90 ,7an 
Stair, counterbaluDced. I'. L. Larson . . . . . . . .  908,782 
Stair rail projecting lIe\'ice, C. F. 'Ycichold 908,520 
Stamp canceling machine inking mechanism, 

S. J. Evun::; . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Stamping machine, card, W. \V. Hodgson . .  
Steam engine. J. Stumpf . . . . . . . . . . . . . . .  . 
Stirrup, sulky, L. D. l\lorton . . . . . . . . . . . . .  . 

�����
r, 

corl���sfb��:c. J. 
H

A. cl�
u
S;g���o� : : : : : :  

Stove, G. M. Adams . . . . . . . . . . . . . . . . . . • . . .  
8tm'e, gas, Dickerman & Newman . . . . • • • .  
Stove, oil, W. It. Jeavons . . . . . . . • . . . • . • • •  
Strainer, Fowles & 1,'ol's,Ythe . . . . . . . . . . . . • .  
:street cleaning apparatus, C. F. Spelce . • 
Stud wrench, T. Longdin . . . . . . . . . . . . . . .  . 
Studs, pins, etc., retaiuing device for, R. 

H. Lo\\' . • . . • • • • • . • • • • . . . . • • • . • • • • • • • • • 
Superheater boiler, J. E. Bell . . . . . . . . . . . . .  . 
Support and banger, curtain, \V. Luft. . .  . 
SuspensIon hook, J. B. McIntire . . . . • • . . . • . •  
SwIng, lawn, J. C. �IcVey . . . . . . . . . . . . . . .  . 

909,071 
90S,86J 
908,62,1 
908,599 
908,7-17 
90S,099 
90�,4JU 
908,451 
908,997 
909,076 
90S,620 
90D,101 

ho:ii:::;��� STOP ! LOOK ! BEST -':ET ! 
learn to be an Automobile Engineer 
��?l��re �t?l�kSdc6uRn�E·���e ;����lS)'.

orl:'i;� Mechamcsl Chart and new Book on Autos is hy far the best. in the world. Mr. Dykt' was the First Auto Supply Man and is known to netl.riy every Auto owner in America. 
Owners of Automobiles, You Ncc(l 

D Y K E ' S ���i��IEC1�!�SS�k �·�e� $ 1  0 Troubles and ReDl�dies. FREE P ... MPHI.ET. 
The maD behind the wheel. Dyli:e's . C4:lrresllOlull'nee Sehoo! of lliotoring' Tbel'LU8.f.ST occupation' 394.7 Washlngloll ,\\'0., St. Louis, lUo. 

OUR ALL GEARED, HIGH 
POWER 20" DRILL meets the need of the mbdern m:luubcturing plant. 

H:l.<J Geared Spced Changes Ilnd Po.@.­
Itlve Power Feedlit, Will properly handle high F;peed twist drills 
n� tiOn� i�n�tienelS�h��\·���ku�e�:��. gears, and to 

Ask for further del ails. 
EXPANSIVE BUT NOT EXPENSIVE Our 12-22 in. IIding Extension Gap Lathe l:HlUW:;�¥,.�otor :r:� �t��actorily hanJle a Jot of your work 
you frona an investment in a large, ex­pensive lathe. The advantages of the Exten­sion Gap are very apparent. The machine is built. strong) rigid and accurate. Illustrated circular upon re­quest. Harlles Drill Cu., Tile. 1907 G02 S. ill al Il St., Roelo::forlt, III. 

NEW SERVICE TO 

New Zealand 
and Australia 

DELIGHTFUL 
TOURS to the 
SOUTH SEAS 
FOR REST, HEALTH 
A N D  PLEASURE 

New Zealand, the world's wonderland. is now at its best: 
Geysers, Hot Lakes and other" thermal wonders. surpassing 
the Yellowstone. New and novel sights, native peoples in 
lheir homes. Good automobiling in New Zealand. The 
favorite S. S. Mariposa sails from San Francisco for 
Tahiti, Feb. 2, March 10, April 1 5, etc., connecting 
with the Union Line for Wellington. New Zealand. First 
cia .. fromS. F. to Wellington and back $260. To Tahili 
and back $ 1 25. The only passenger line from U. s. 
to New Zealand. For itineraries and folders, write 
OCEANIC LINE, 673 Market Street, San Francisco, Cal. 

VICTOR 
Hand-Forged Automobile 

Either Water or Air·Cooled, 14 to 24 H. P. Solid 
or Pnenmatic Tires. Strongest Machine Bnilt 

Price 
$500.00 

to 
$900.00 

From 9-in. to l3oin. swiuJZ. 
Arraneed for Steam or 
Foot Power, Velocipede 
°se�t�

a
fg;y>aI�

e
�dia,o(J. 

Swingletree guard, 'r. L. Barris . . . . . . . . . •  
Switch lock, automatic, C. E. Duttie . . . . . . . •  
Switch operating mechanism, A. De 'Vitt . .  
Switching apparatus, thermostatic, 'Y. V. 

D. Kelley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Syringes, etc., nozzle for, H. A. Kuysan, 

90S,7S7 
908,939 
909,UO-l 
908,602 
908,G89 
908,666 
90 ,979 
908,756 .. It can move mountains, in fact there are no mountains any 

more for me since I got my Victor. I go up 30 per cent. grade as 
908,679 though it were level land."-Dr. E. H. Haffner, Hermann. Mo. 

W. F. & l N O .  BAR N ES C O .  EsL'lb1ished 187�. 
999 Ruby St. .• ROCKFORD, h.L. 

J A G E. R  
4-Cycle 

Marine 
E.ngines 

Skillfully designed and well 
bUIlt. Single lever contrOl, com-
bining automatic carburet tor 
with sp�rk advance. Develops 
wide speed ran"o and Ireliabillty 
under most trying conditions 
SIzes a to 60 b. p. Send for catalog. 

CHAS. J .  JAG ER CO. 
Fran k l i n ,  cor. Batterymarch 51. 

Boston, Mass. 

Try It Yourself Five Days Free 
This simple. practical. accurate computer costa only $25.00-a frac. 
tion of the price of key machine.­
and does everything they do except 
print. The 

Rapid Computer 
Adding Machine 

does its work perfectly in any position-at any angle. You can rest it on any desk or 
��o �J fo

a
��d�

lo
It�i��;����� �fs��r�; time and errors. Oapacity, 9.999.999.99. Send 

�.�� �:n�� t6 t�aJ�: ��e:d tfla��c�
f
�: g��8��t��:�� 

Catalog Free upon request to 
CO., 1866 Tribune Bldg., Cbicago 

Crescent 
Wood Working._.���E;iiJiI� 

Machi nery 
Btroog-Substantlftl-Durable-

Easy Uunnlng 

Band Saws, Saw Tnbles, Jointers, Shapers, Borers, SwlugSnw.!!, Disk 
Grinders, PJlmers, Phmer nnd Blateher, Band Saw Blades 

Cst&.log sent on kppllcatlon 
TIlE f,RESCENT I!l.!.CnINE CO. 

230 Main St. Leetonia, Ohio, u. S. A. 

90S,573, 900,093 
Tailor's indicator, H. H. Woolson . . . . . . . .  900,0-1(; 
Teeth, composition of matter for nerve-

canHls in, H. J. Bowerfind . . . . . . . . . . . . D08,942 
Telegraph circuit at a distant key, means 

for closing un open, C. B. JewelL . . . . .  908,868 
Telegraphy, P. B. Delany, reissue . . . . . . . . . .  1 2,tlOG 
Telegraphy, space, S. Cabot. . . . • • . . • . . . . .  9U .7-:12 
Telegrapby, space, J. S. Stone . . . . . . . . . . . .  00S,815 
Telephone attachment, Parsons & Beutler . .  908,-:190 
Telepbone hood, H. L. Bun·hus . . . . . . . . . . . .  nOS,4H 
Telepbone receiver, J. 'I.'. Curtis . . . . . . . . . .  908 ,S-I6 
Telephone system, three-wire, C. S. 'Vin-

stOll . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  908,926 
Telephone transmitter, C. D. Enochs . . . .  908,551 
Tempering apparatus, J. G. Mntthews . . . . . .  908,590 
Testing apparat�s, F. H. Stillman . . . . . . . . 908,623 
Ticket holder, J. J. O'NeiL . . . . . . . . . . . .  909,110 
Tie. See Metal tie. 
'l'ile machine, Schenk & Stewart . . . . . . . . . .  908,611 
�l'ime limit annuncJator and register, A. 

Sanders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 908,503 
Time recorder, J. & A. Dey, 

908,972, 90S,073, 90S,975, 
Time recorder, watchman's, J. & A.. Dey . .  
Tire, pneumatic, J. L. Newell . • . . • . . . . . . .  
'robacco pipe, A. Boisaubin . . . . . . • • . . . . . •  
Tomato knife, Ii'. L. Smiley . . . . . . . . . . . . .  . 
Tool and apparatus for dreSSing, turning, 
. and shaping stone, emery wheels, and 

90S,976 
908,974 
908,488 
90S,9-10 
9OS,894 

the like, F. Trier . . . . . . . . . . . . . . . . . . . . . . no ,908 
Tool, cutting, C. rl'. Ridgley . • . . . . . . . . . . . . . .  n{)�,499 
Tool holder, W. M. Rboades . . . . . . . . . . . . . .  n08,rlU-I 
Tool, motor actuated band, W. C. Wbit-

comb . . . . . . . . . . . . . . . . . . . . . . . . . . 90S,020, 90S,921 
Tool, portable electrical, Ie. J. Backscheider 90S.72(; 
Tooth, artiticial, . S. S. Bloom . . . . . . . . . . . . . .  n08,G-I3 
Top roll mecbullIsm, L. T. Houghton . . . . . .  908,464 
Toy, J. H. Rese . . . . . . . . . . . . . . . . . . . . . . . . . . 908,49S 
�.L'oy, col1apsible, A. Klein . . . . . • . . . . . . . . . .  908,777 
Tnlce connector, adjustable, A. R. Erwin . .  908,984. 
'l'rack sander, J. W. Brady . . . . . . . . . . . . . . . . 909,056 
Track tie, reinforced concrete, W. Gabriel 908,765 
Tracker board, R. S. Gourlay . . . . . . . . . . . . . .  909,OS2-
Train order delivering apparatus, J. M. 

Butcber . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tt'ansporting appara tus, F. L. Beamond . .  
'I.'rim fastenIng. A. C. Goddard . . . . . . . . . . . . . . 
Trolley hurp, J. Wickstrom . . . . . . . . . . . . . . .  . 
Trolley pole attachmt'nt, H. W. E1chbaum 
r.rrolley retriever, Cbamberlin & �loulton . •  
Trousers expander, J .  Sargh . • . . . • . . • • . • . •  
Truck, H. J. White . . . . . . . . . . . . . . . . . . . . . . .  . 

90S,S39 
9OS,441 
908,858 
908,719 
908,981 
90S,547 
908,8S9 
908,633 

Truck end casting construction, car, O. 
S. Pulliam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 909,021 

Trllss, C. A. Jensen . . . . . . . . . . . . . . . . . . . . . . 908,09S 
Truss, J. S. E. �'reeI .  . . . . . • . . . . . . . . . . . . .  909,077 
TurbIne, Morcom & Jude . . . . . . . . . . . . . . . . . . 909,103 
Turbine, elastic fluid, J. A. MacMurchy . . 908,788 
TurbIne, radial, B. Ljungstrom . . . . . . . . . . . .  90S,685 
Type casting macbine, J. S. Thompson . . . . 908,519 
Type checker, W. H. Kolvenbach . . . . . . . .  908,870 
Type perfecting maChine. H. S. Wilson . . . .  908,634 
Type wl'iting machine, B. C. Stickney . . . .  9OS.622 

Write for 4th Annual Catalog 

VICTOR AUTbMOBILE MFG. COMPANY 
3933 Laclede Ave., ST. LOUIS, MO. 

�"'�."'�'W'! � FLEXI BLE SHAFTS , f Are Legion, but there is only one Flexible Shaft , 
O t' QUAL ITY ; f Unequalled for Strength. Uniformity and Durnbilit}. $ 

THE WEBB FLEXIBLE SHAFT 
Made in any diameter up to M-incb. Write u s for , ��ices and further information. 

J. , k����� 

Bolts 
" There are Bolts and 

there are Bolts. 
I I  

STE EL 
BRASS 

BALL 

Established 1854 

CLARK BROS. 
BOLT CO. 

Milldale, Conn. 

BEARINGS 
t/4·lu(·h 811llt't nnd up. 
N o  UttlllJ;:" ; ju@t pu@h them on. to cenh�, In !ltnmp!; 1'0" Il.'UIIlI)lc. 

PRESSED STEEL MFG. CO. , 454 Bourse, Phila. , Pa. 

Automobile Running Gears �ITH PRESSED STEEL OR ANGLE 
IRON FRAMES 

Also all styles of bodies, 
Write for catalogue at once, 
mentioning this paper. 

BORBEIN AUTO CO., 2109 !North Ninth Street, SI. Louis, Mo. 

How to Build a 5 · H. P, 

Gas Engine at Home 

Typewriting macblne, J. FellleI . . . . . . . . . .  008.655 
Typewriting macbine, G. A. Selb . . . . . . . . . . . . 90S,703 A ,imple, compact motor of strong, 
Unhitching device, J. Lusk . . . . . . . • . . . . . .  909.005 rigid construction, comprising the 
Utensll cleaner, A. Sllverglade . . . . . . . . . . . . 908.509 latest desirable features in ga, en-
Valve. J. R. Dolpb . . . . . . . . . . . . . . . . . . . . . . . .  908,759 gineering. 2% to 15 horse power. 
Valve mechanism for steam engines, L. 

Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90S,478 ROYAL EQUIPMENT CO. 
In SCIENTIFIC AMERICAN SUPPLEMENTS Valve, pressllre bolding, B. A. Cbew . . . . . .  909,061 145 Housatonic Ave., Bridgeport, Conn. 
164' and 1642, E. F. I,ake describes simp1y valv:lrJ'��nh rO

.
d 
. .  �:

cha
��

s
�: . .  �: . .  �: . . ����: n08.604 ! �=��==���=::;====:;;:====� and thoroughly how a five horse power Valve, rotuI',Y, Frayer & Howard . . . . . . . . . •  DOS,S56 I 

gas engine can be built at home , Com- Valve seats, device for refacing Clark & 
plete working drawings are published, 

Nettel' . . . . . . . . . . . . . . . . . . . . . .' . . . . . . . . . .  9OS.74R Vap?r bumer, J. T. Jordan . . . . . . . . . . . . . . . . 90S. �GG I 
with exact dimensions of each part. Price Veblcle axle, T. D. Jones . . . . . . . . . . . . . . . . 90 .572 

by mail for the two Supplements, 20cents. 
Vehicle, dumping, J. W. King . . . . . . . . . . . . . . 90 .S69 1 Vehicle running gear, J. H. Hand . . . . . . . . . .  909.0S6 

Order from your ... -______ ..:.:.._ Vebicle wheel, G. A. Budge . . . . . . . . . . . . . .  008,4-12 
newsdealer or from M U N N  & COMPANY I 

Vehicle wbeel, C. Stanley . . . . . . . . . . . . . . . . . .  909,03-1 
Vending maChine, coin controlled, Schneider 

,-=::========� Publishers & Pasternack . . . . . . . . . . . . . . . . . . . . . . . . .  OO8,S07 1 
Vending macblne coin controlled delivery 361  Broadway, New York I mechanism, Linde & Franke . . . . . . . . . .  909 . 1 00 
Ventilator, D. J. Kelly . . . . . . . . . . . . . . . . . . . . 008,576 
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'GEJ/�$1200 
' .N ONE MONTH 'WITH 

� WONDERFUL INVENTION_ 
Best thing evcr happencd for humanity. Causing great excitement. Said to be 

WORLD'S QREATIlST MONEY.MAKER 
Hero'. proof-Read what others bave done, are doing io a new field. "My sales 
8 1 ,200 monthly, writes M. G. Stoneman, Mont. "I make ' . 00 dally," writes J. Sevegne, N. Y. ",eo In 4 houra" writes 
\V. A. Macoubrle, Kans. Hundreds men 
and women actually m�king $50 to $100 

weekly. You can-It's easy. Start as they did-at home or 
traveling-all or part time. 
EXPERIENCE U N  N IE C IE S· 
SARY. Don't be hard up. out o' employment, or forever slaving to enrich otbert, Be 
Independent. pro S p e ro u s, happy, k p o w  n ,  welcomed, 
everywbere. Let u. at.rt you sbowlng, taklD2 orders, ap· poiDtln2 agents for Allen's Portable B a t  b. apparatus. 
Nothing like it. Makes Ideal bathroom wherever water In 
any 'orm exists. God-scnd to town, country bomes. 

No tubs, Dowis, buck­ets, wasb r a go s  0 r 
- No plumb· 

"CURTISS" 
M O T O R S 
Have Made Good 

40 H. P. -· 1 50 Ibs. 

TheScientific American Trophy was won with a U Curtiss" 
Motor. 

The United States Government', dirigible balloon. which was 
successfully demonstrated at Ft. Myer and later at the army 
maneuvers atSt. Joseph, was equipped with a " Curtiss" motor. 

The aeroplane, "Red Wing," the first heavier-than-air ma� 
f��

r
�i

s
::'�::

t
!�blic flight in America, was propelled by a 

Dr. Alexander Graham Bell's tetrahedral aerodrome has a 
"Curtiss" motor. 

Captain T. S. Baldwin. who always " gets back" in his di­
rigible balloon, uses "Curtiss" motors. 

Roy Knabenshue's new three-passenger airship is driven by 
a "Curtiss" motor. 

J. Newton Williams' helicoptere, the only Rying machine of 
this type to get " off the ground to in America, had a "Curtiss" 
motor. 

In fact, every aeronaut who is making a success in this country 
has adopted a "Curtiss" motor. 

Our motors give the greatest power per pound weight con­
sistent with reliability. All styles-one to eight cylinder, two to 
one hundred horse-power. air and water-cooled. 

Ask for Catalogue " B � '  
G .  H .  CURTISS MFG. CO., Hammondsport, N .  Y. 

AWARD MEDAL OF 
JAMESTOWN EXPOSITION .J/dd TONE 10 Your Stationery in the 

OFFICE. BANK. SCHOOL orHOME by 
usrngonly Wasbburne'sPa/enl 

There is genuine 
ute in their use as 

Security. 
put on or 
with the 
finger. 
!{sed 

Ihe� 
Made of brall, in 3 ,iz •• and put up 
boxes of 100 fasteners each. 

Handsome Compact. Strong. No Slipping, NEVER ! 
.lit all Stationers Send 10c for ,ample bOX" 

of 50, assorted ,izes. lIIu,traled booldet free. 
Liberal discount to the trade. 

THEO. K. MFG. CO. Uept. X Syracnse. N. y . N9 I B 

Combination " Presto" Electric Cigar 
Lighter and Lamp 

Six volt or higher to suit any automobile or elec. 
tric vehicle. 

Greatly improved, is complete. no loose parts 
has two press buttons and ten feet of silk cord. 

' 

A cigar, cigarette, or acetylene lamp is easily 
lighted. Don't stop, keep going at any speed. 

Price $3.50 each, postpaid in U. S. and parcels 
post countries. 

Liberal discount to dealers, jobbers and manu­
fadurers of automobiles. 

Write sole manufacturers and patentees, 

Metal Specialties Manufacturing Co. 
Chicago, U. S. A. 

DON'T SPILL GASOLINE 
Spilled gasoline .pell, danger. The I Asch non.�[>illabte funnel absolulely 

I?revents spilling and saves money and 
hme. 

. As you pour into the funnel the vapor 
nses between the outer and inner shells 
and passes out through the holes at the 
top, 
The funnel takes the gasoline as fast as 
you can pour it and you simply can't spill 1--------· a drop. And it does it in one-quarter 
the time of the old way. 

Price $ 1 .50 
sati,fied. 

prepaid anywhere. Money back if not 

WATRES MANUFACTURING CO., 1137 Broadway, N. Y. 

H A R R O U N  
8 Cylinder V-Motor 

40 H . P. Weight 1 7 5 lbs.  
Water·coo led or  Ai r-cooled 

Continental Engine Co_ 
L.. ________ � 10 S. Canal St., Chicago 
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Class ified Advertisements I in!ni::c
i��e�o. 1S�;gO.-For manufacturers of a milk.

! 
I nquiry No. SS91 . -·For manufacturers of a patent : 

Advertising in this column is 75 cents a line. �o Jess vise witb an attachment for boring small boies. 
than tour nor more ,tban ten lines accepted. Count 

I uqui)'" No.  �S93.-Wallted to buy a second-hand "Seven words to the lllle. All orders must be aeCOID- adding machine. panied by a remittance. Further information sent on 
t'eQuest. l�qniry No. SS94.-For manufacturer� of an auto-

READ TH[S COLUMN CAREFL'LLY.-You will find matlC camera for maklnl' photol<raphs on pm trays. etc. 
inquiries tor certain classes of articles numbered in Inquiry No. SS96. - For the manufacturers of 
co�secutl ve ord'er. It yuu .manufacture tbese goods eartbenware vessels. i write us at once and we 'WIll send YOU tbe name and Inquiry No. 8S91.-For the manufacturers of tbe 
addres� of tbe Dartv desiring tbe information. There U Lid on JJ can opener. � u ..... -"'J.&.., 
18 no cbar�e for tbis service. In every case it is Inquiry No. 8898.-For manufacturers of kites. i 
��:r�8�:n��a:t��:r:�� ��:n�:s�o�� t:r�r!���

i
��; Inquiry No. 8�99.-For manufacLurers of steel ' 

balls used for cuttin� sapphires or jewelry and also I inquiry Dlay be repeated. corn criSp used in cleanina- and pOlisbing sapphires. I M U N N  & CO. 
Inquiry No. �900.-For the address of Electric ' 

Service Su pplies Co. 

B U S I N ESS O P PORTU N IT I ES. Inqniry No. S90t .-For tbe address of tbe Elec· 
trose Manu facturing Co. 

GREAT BUSINESS OPPORTUNITY. - The sub· InQnirv No. 8902.-�'or the manufacturers of an 
SCrIber has invented an Drticle of greatest utility to axle grease know!l as " Ironside." 
��
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��I�U!t Inquir, N�. �993. - For firms deahng in motor 

a profit of 150 
¥er cent. Tbe demand wlll be immense I cars to sutt Indian climate. 

1����e���fg
e
�t �g�'he tj�Vt��
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ef�:��;a �J��gt . Inquiry .No. 8904.-Wanted to buy n,�w or second 
royalty. Expen5e of manufacture very small and the hand macb!nery for 1?laklng b0w type. �ouse and 
article just tbe tbing for a great mail order business. rat trap spnnlZs and wue parts, smgle macbme or full 
Address at once, " Up-tO-Date," Factors ville, Pa. outf1t. 

Inquiry No. 813ii.-For parties making a still for Inqniry N.o. �906.-For the address where Benz 
the purpose of extracting alcolJol from saW-dust. Gasolme Engme 1S ouilt. 

Inquiry N o. 1S901.-For addl'ess of New England 
Coil Windmg Co. 

'l'bink ot it-at least two �ents a Ijav fur Vf)UI 
t10Jlar wash biB ! That's $7.30 a year-and '$� (Xi 
for tbe coliar3. That's $10.30. Vou dldn·t know 
it cost so mucb ? Weli-follr L iTHO LI N 
W atel'-proofed Linen Collars cost $1 .00 
and will last you a year. Wben solled just wipe 
them white as new with a damp clotb. Beinll 
linen they look linen, always keep in shape, 
r:s���;�b

t
l��f:fe�

k
A�l

n
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li������,ffIUb�ytt�\.i1:tgt1N� you'll investigate. 

Collars 2Sc. Cuffs SOc. 
AlwuY8 1!1ooid from n nED box. A"otd substitution. 

:{z�I,IYt�::/n�gi::;, �i���':mfr�tic����3 �!�1 
mall, postpaid. S"£1JZes booklet .fl'fe on request. 

THE FIBERLOID COMPANY 
Dept. 22, 7 Waverly Place. New York 

. Inquiry No. 8901S.-For a dealer in tapes and cords I PATE NTS FOR SALE. I for Venetian blinds. 
FOR SALE.-Artiftci"l stone fence and mould. Pat- In9uiry No. 8909.-For a machine to paint sbade -;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;� 

eut No. 881.747 and 906.966 and wheeled toy Patent No. or bhnd rollers. I r 
?OO.471. All Just Issued. �'ive tbousan<1 each .. Louis Inquil'y No. 8910.-Wanted to buy a device for rownsend. 1117 ChesLnut Street, Evansville. IndIana. mending tin-ware witbout soldering. 

Inquiry No. 8119.- F�r parties manufactur!ng Inquh'y No. 1S911 .- ·Want.ed to buy steamfitter's 
!��' �������' ;���:nst���

n
:�p���;,°t���s ��,�s�e��c:il�:' tools and screw�cutting lathes. 

power transmission machinery and steam fitter�' tools. Inqlli1.�Y No� S91�.-Wanted to buy an apparatus 
F O R  S A L  E.-Patent No. 905,683, entirelr new. Will for cuunttng currency of different denominations. 

work c;m any a.nd all cylinder machines .. :Sure rever8e 1 Inquiry No. S913.-Wanted to buy machinery for l��� 
M�:lg�������:�p

a
���,

n
8re:

or partlculars address shelling castor beans. 

Inqai ry No. 1S1S41. -Wanted laundry tnbs. oJt
n:��??b:r. �a��1ta-;;-�e

a��edt�� bl�J !n�
e�l:s�

it�� 

FOR SALE.-·Patent No. S79.710-of clutcb device for 
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issue. Clutcb, Box 773. N. Y. 
Inqniry No. 1S8ii9.-Wanted to buy steel I<ray 

paint suitable for gasoline engines. 
FOR SALE.-Patent No. S'5.832. Cleaninl' attachment 

for fe�d water pipe� for all steam boilers. Will imme­
diately clean pipes of their accumulations wbile under 
full head or steam. V. H. Hempbill. Carlinville. 111. 

Inquiry No. 8863.·-Wanted to buy machine to 
separate pecan D uts into sizes and dust tbe dirt 011". 

!'OR SALE.-Outrigbt or royalty. Patent No. 904.S77. 
Duplex never·Jump trolley. 'fbe only trolley tbat 
Dever jumps, but constantly hUllS the wire. }I'or par­
ticulars address John Kaufman, Hazleton, Pa. 

Inqnil'y No. 8861S.-Wanted to buy nickeloid for 
buttons. 

F O R  S A L  E.-Patent on wireless electric burglar 
and tire alarm. Can be attached to screens, windows, 
doors. porches, safes, etc. Convenient for travelinll. 
Size of machine 4 x 6  inches. Works by vibration. Also 
complete bouse system. Theo. Norpotb. 2011 Russell 
A venue. St. Louis, Mo. 

Inquiry No. 81S69.-Wanted to buy straw making 
machinery. 

FOR SALE.-Pateut No. 905.217. Dcuble lock cable 
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Hartvig O. Ofstad, 2"411 'Vyominjil Ave., Superior, Wis. 
Jnquiry No. 8871 .-Wanted to buy chimneyless 

kerosene burners. . 

!'OR ,;,\,LE..!.Patent No. 886.162. April 28. 1905. An im­
provement in hog ring. For particulars address P. A. 
Swanson. Lynn Centre. llls. 

Inquiry So. 81S14.-For manufacturers or im­
porters of metal known as " Kaiserzium." 

FOR SALE OR ROY AT.TY.-Patents No. 806,458. No. 
84.7,763, No. 897.736. Agitators. etc., compressors, etc., 
a�����
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Inquiry No. ��''''' .-For manufacturers of convex 
glass for pictures. 

FOR SAL E.-Patent on "cut meter." Needed with 
::all machine tools. Fine opportunity. Address F. M. 
-Carroll, 37  Lynwood Place, New Haven, Conn. 

J nquiry No. 1'i811S.-For factory making paper out 
{)f peat. 

OUTRWHT OR ROYALTY.-No. 855.636. Mechanical 
.aid to rapid sigbt reading, memorizing, and accurate 
-demonstratinn of time in music. H ave perfect model. 
A. W. Howell. 408 N. Main St .. Pueblo. Colo. 

Isquiry No. SIS19.-For tbe manufacturers of 
'Bteam air pumps such as are used on the Conrad steam 
cars. 

FOR SALE.-Patent No. 792.750. Lawn trimmer. takes 
the place of sickle and shears, cuts where lawn mower 
will TIt t, around shrubbery. walls, fences, t.omb-stones, 
etc. Has been put on tbe market and proven a suc­
cess. Must be sold to settle au estate. For particulars 
and full infurmation address H. Barton, 1713 Kilbourne 
Place. Washington. D. C. 

Inquiry No. 1S880.-For manufacturers of portable 
shower baths. 

FOR S'\'LE.-U. S. Patent No. 87S.�32 on col1apsible 
����.
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N� lr�Od invest-

L I STS O F  M A N U FACTU R E RS. 
COMPLETE LISTS of manufacturers in all lines sup­

plied at short notice at moderate rates. Small and 
special ]ists compiled to order at various prices. Es­
timates sbould be obtained in advance. Address 
Munn & Co., List Department, Box 773, New York. 

Inquiry No. 1S1S84.-Wanted to bny secoud·hand 
u GamOlI!2ter Multlgraph." 

A LIST Oli' 1,5(N) mining and conslllting engineers on 
cards. A. very valuable list for circularizing, etc. 
Price $[5.00. Address Munn & Co .• List Department. 
Box 773. New Vork. 

M I SCE LLAN E O U S. 

tbe side to hold tbe lid. 'rbe kettle to be about 5% 
inches higb and 7 inche.'j in diameter. 

Inquil'y N o. 891ii.-F(lr parties who sell plans and 
specitlcations for building ice boats. 
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mall's shoe. 
Inquiry No. 891'.-For a manufacturer wbo will 

make palmetto brushes to order. 
Inquiry No. 1S918.-F'or manufacturers of " Wydt's 

Electro-Catalytic Sparking Plug. 

Vermin, apparatus· for the disinfecti(;:)ll and 
the extermination of, G. Gauthler . . . .  908,853 

Violin chin and sboulder rest, combined, 
G. L. Becker . . . . . . . . . . . . . . . . .  · . · · · · · · ·  90S.541 

Voting macbine, J. H. McEll'oy . . . .  909,104, 909-,105 
Wagon rack or box lifting device. G. A. 

Petel's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  908,491 
Wagon. salvage, J. O. Glanville . . . . . . . . . . . .  9OS,660 
"ragon starting device, W. H. Stewart . . . . . .  908,514 
Wagon tongue attacbment, G. Hofmaister 908.672 
'Vasbing macbine, P. Scbneider . . . . . . . . . .  908,808 
Waste basket W. H. Knoblocb . . . . . . . . . .  908,579 
Watch bolder: pocket. R. F. Pike . . . . . . . .  908.8S5 
Watch pocket, R. A. Stone . . . . . . . . . . . . . . . .  90S,709 
Water and sewage througb tunneled streets, 

system for conducting, J. J. Eagan . .  
Water beater, E. H. Steele . . . . . . . . . . . . . . .  . 
'Vater jacket, C. W. Hawkes . . . . . .  908,566, 
Weeding device, B. F. Paxton . . . . . . . . . . .  . 
Weight l'elieving device. O. L. Owen . . . . .  . 
Well bailer, oil, D. KimmeL . . . . . . . . . . . .  . 
Wbeel. See Cam wbeeL 

90S,9S0 
908,512 
9OS,567 
909,018 
908,606 
908,680 

Wheel rim serving as tire retainer, divided, 
R. Kronenbel'g . . . . . . . . . . . . . . . . . . . . . . . .  909,001 

Wbeel til'e, Midgley & Hopkinson . . . . . . . .  908.475 
Wheels, machine for cutting the teeth ot 

bevel. S. Sunderland . . . . . . . . . . . . . . . . . .  908,901 
.Whiflletl'ee book. A. F. Cl'osby . . . . • • . . . . . .  909,067 
Wblp socket, locking, J. Olsafskle . . . . . . . .  909.109 
Whisky still. J' . . F. Jett . . . . . . . . . . . . . . . . . .  908,465 
Winding macbine, P. Vlndrier . . . . . . . . . . . .  90S.525 
Window, E. A. Lewis . . . . . . . . . . . . . . . . . . . .  · 9OS.471 
Window, A. C. Goddard . . . . . . . . . . . . . . . . . . 908.856 
Window, J. C. Kimsey . . . . . . . . . . . . . . . . . . . . 909.094 
Window cleauer, car. A. Mulligan . . . . . . . .  909.010 
Window gl" avlty lock, A. C. Goddard . . . . . .  908.857 
Wll'e block guard, J. H. Reece . . . . . . . . . . . .  909,117 
\Vil'e covering machh�e, magnet, A. BeuUer 908,539 
Wil'e fabl'ic, O. R. Hunt . . . . . . . . . . .  908,773, 90S,774 
Wll'e fabric, W. W. WOl'cester . . . . . . . . . . . .  908.827 
Wire tie twisting tOOl, J. P. Curry . . . . . . . .  908,649 
Woodworking machine, N. D. Cross . . . . . . . .  908,753 
Work recording appliance. automatic, S. S. 

Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . 
Wl'encb. T. S. MolIett. . . . . . . . . . . . . . .  · . . . .  . 
Wl'ench. J. C. Simpson . . . . . . . . . . . . . . . . .  . . 
Wrench, R. "T. Jones . . . . . . . . . . . .  . 

12,908 
9OS.595 
908.617 
908,677 

DESIGNS. 
Automobile horn. L. Rubes . . . . . . . . . . . .  . 
Badge, A. T. Fischer . . . . . . . . . . . . . . . . . . . .  . 
Handkercbief or similar article, O. W. 

Wallis . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . .  . 
Lamp sbade, D. C. Ripley . . . . . . . . . . . . . .  . 
Padlock. J. R. Dean . . . . . . . . . . . . . . . . . . . . .  . 
Shoe sole, F. R. McKenna . . . . . . . . . . . . . . . .  . 
Spoon 01' fOl'k. W. B. H. Dowse . . . . . . . . . . .  . 
Spoons, forks, or· similar articles, handle of, 

J. E. Birmingham . . . . . . . . . . . . . . . .  39.739, 
Stove. Kennedy & King . . . . . . . . . . . . . . . . . . .  . 
Yault ligbt. E. R. Jackson . . . . . . . . . . . . . . .  . 
Veil pill, ribbon pin, or Similar article, 

Z. Freund . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

TRADE MARKS. 
Antiseptic compound in tablet form, W. W. 

39,746 
39,737 

39,742 
39.743 
39.745 
39.747 
39.738 

39.740 
39,748 
39,744 

39,741 

Bl'own . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72.185 
Antiseptic tablets. Hall·Millel' Co . . . . . . . . . .  72,192 
Automobiles. B. G. von Rottwellel' . . . . . . . .  72.108 
Bed springs, Cl'eam City Bedding Co . . . . . .  72,127 
Belting made of textile fabric impregnated 

witb l'ubbel', N. J. Car Spring & Rubber 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72,157 

Beverages. certain, Dalzell Co . . . . . . . . . . . . . .  72,147 
Bittel'S, F. J. Mampe . . . . . . . . . . . . . . . . . . . . . .  72.202 
Books of fiction. M. Stein . . . . . . . . . . . . . . . . . .  72,133 
Boots and shoes, leather, H. W. Crooker Sboe 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72,151 
Boots, shQ( s, and slippers, leather, Morse & 

Rogel'S . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  72,182 
Brusbes and parts thereof, fountain, Pos� 

tprity Co. . . . . . . . . . . . . .  . . . . . . . . . . . . .  72,169 

Inquiry No. "ISIS;;. _ For manufacturers of tbe Candies, chocolate. Trowbridge Cbocolate Chip 
u My�terlous Bal l"  like that of Mr. Lepere's-a man ill Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72,094 

a ball. 8����d C:�i�.
la

\Va�ke:� ���t;:'i�g · C�:72.i23: g:m 
COLLE(,TORS -For 15c we send 25 souvenir post 

cards and 4 months oldest montbly on stamps, coins, 
post cards, curios. minerals, reJics. old books, auto­
I(raphs. etc. West & COllectors World. Snpenor, Nebr. 

Inquiry No.  �SS6.-F'or makers of bean harvest­
ing machines. 

�·OR �lEN.-All "afety Razor Blades 2� cents each. 
Double edge blades a specialty. We sterilize, resharpen 
and return your own blades better than new. Send 
address for convenient mailing package. Keenedge 
Co., 842 Keenedge Building, Chicago. 

Canned tomatoes. Shields· Morley Gro. Co . . .  72,093 
Carbon from cylinders, chemical preparation 

for removing. R. W. Willits . . . . . . . . . .  72.210 
Carbon from cylinders, piston rings, valves, 

etc., of automobiles and marine engines, 
preparation for removing, Prest�O-Lite 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72.203 

Cement for repairing rubber goods, M. E. 
Valentine . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72.177 

Chocolates, Fuller·Greene Co . . . . .  72.089 
Chocolates, F. A. Martin . . . . . . . . . . . . . . . . . .  72.119 
Cbocolate. nut, Huyler·s . . . . . . . . . . . . . . . . . . . .  72.118 
Cigars. A. K[elImann . . . . . . . . . . . . . . . . . . . . . .  72.196 
Cigars, Magidson Bros . . . . . . . . . . . . . . . . . . . . . .  72.21)1 
Cigars. F. G. Scbnelder . . . . . . . . . . . . . .  72.204, 72.205 

.. ��?ubiie�k� :nd ���d�8-;:f��t�tJ�es�UY a mac
hine I g�g��' a�d ��'tc���Ww:st::'n CCI�Ck' 'Mfg: . C�: . g:i� 
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runs reliably, requires le!lSt attention and 
The simple, powerful 

I .  H .  C C ASO L I N E  
• E N C I N ES 

meet the requirements. They are especially ndapted to all rna. 
chanical purposes-a style and size for every service. 

Vertical, 2, 3 and 25·H. P. 20�����zontal (portable and stationary), 4, 6, 8, 10, 12, 15 and 
Air Cooled, 1 and 2-H. P. 
Call on r. H. C. Agents or write for catalog. 

INTERNATIONAL HARVESTER CO. OF AMERICA 
(Incorporated) 

1 5  Harvester Bldg.,  Chicago, U. S. A. 

E�l!!dO�!�1a���!�1::t 
works. 100 to 2000 candle 
power. Costs less than 
keroflene. . Absolutely .n�e 

'Very brllllaut 
Po,verful 
nnd Steady. 

Every lamp warranteod. 
Over 200 styles. 

Agents wanted. Catalog 
free. Write to-day. 

The Best LIght Co. 
81 E. 6th 8t. 

Canton, 0. 

Ride Comfortably on Solid Tires 
with 

Stolp's Safety Equalizing Suspension 
Simple and ill· �1��ii�������Pf ex p e n  s i v e .  
Adaptsitselfto 
t h e  character 
of the r o  a d. 
Enables flex· 

ible elliptical springs to he used. 
Applied to any car of any make 
Makes riditl gon solid tires nlore 

comfortable than is at present possible with pneu. 
matic tires and shock absorbers. Prevents jar­
ring, tossing, and machinery trouble. Reduces 
wear and tear on tires. Cuts down repair bills 
and adds to comfort. See full particulars under 
heading Aut01llobile Novelties, in this issue. 
OSCAR STOLP, 20-22 Fletcher St., N. Y. City. 

BABBITT META'LS.-SIX IMPORTAN T 
formulas. SCIENTIFIC AMERICAN SU PPJ�EMENT 1 1  �3. 
Price 10 cents. For sale by i\1 unn & Co. and all news_ 
c1ealers. Send for cataloilue. 

WILL YOU 

A L L  THE NEWS OF 
. MOTION PI CTURES 

Lecture and song slides every . week in tbe leading journal of 
the trade. 
Best Medium for Advertisers 

ICC per copy, $2 per year. 
MOVING PICTURE WORLD 
125 E. 23d St., New York City 

SELL your automobile? If 
so, send Q U I  C K 
d e s c r i  p t i o n, state 
w h e t h e r n e w  or 

second hand, lowest spot cash price and terms. We 
will also sell for you land. lots, house, farm, ranch or 
other improved or unimproved real estate, patent, 
business or other property, bonds or s�curities. 

MYRICK SYNDICATE, Springfield, Masssachuselts. 

Ours is the largest body of cash buyers in America-
a market at a fair price for everything of merit. 

• 

W E L L' DRIL�ING 
Machmes 

Over 70 sizes and styles. for drilling either deep or 
shallow wells in any kind of soU or rock. Mounted 
on wheels or on sUls. With engines or horae powers. 
Strong. simple and durable. Any mechanic can 
operate them easily. Send for cata[ol: . 

.WILLIAMS BROS •• Ithaca, N. Y. 

JANUARY 16, 1909. 

I I  BOULEVARD " 
Auto and Marine Engines 

1 00% pe rfect. A new aftd distinct 
type--different from all otber�. Prac­
tically vibration less : almost noiseiess, 
bas fewer workin� parts: occupies less 
space; develops more actual H. P. and 
speed and runs 10nRer 0(1 a gallon of 
gasoline than any en2ine made. Costs 

leas originally. is most economi· 
cal to operate, most efficient. 
most durable and absolutely de­
l'DDdable under all conditions. 
ft�:������ ��)1�
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!��!I!e�8 6�'t�'2,��i��\'�1:�o:;in� 
minute. Water-cooled. Gresteat 
engine valut in the worid. Price, 
ft���tr��tt::G;10g�n� 

today for 

West St. Louis Machine & Tool Co. 
608 Manchester Av., St. Louis. Mo. 

Dealers wanted Everywhere. 

The Kodak conveniences I together 
with the highest speed capabilities, are 
perfectly combined in the new No. 4A 

S p eed 
Kodak 

Fitted with the Kodak Focal Plane 
Shutter, having a range of auto­
matic exposure from slow instan­
taneous to 1 - 1 000 of a second. 
An instrument of the highest 
efficiency, whether used for every 
day work or for catching, with 
perfect sharpness, the mile-a-min­
ute automobile. 

No. 4A Speed Kodak, for pictnres 4l{ x 6%, with B. & L. Zeiss Tessar Lens, Series lib No. 
6 f 6.3, - $10'1.50 

/ EASTMAN KODAK CO. 
Catalolf frf!e at tlte 

dealers or by mail. ROCHESTER, N. Y. 

Instructive Books 
GAS ENGIJI'ES.-Modern Gas Engines and 

Producer Gas Plants. By R. E. Mathot . 
8vo. ; 3 1 4  pages ; 1 5 2  illustrations . .  $2.50 

A practical treatise setting forth tbe principles 
of gas engines and producer design, tbe selection 
and installation of an engine, conditions or per­
fect operation, producer gas engines and tbeir possi­
bilities, the care of gas engines and producer gas 
plants, with n cbapter on volatile hydrocarbon, and 
011 engines. 

GAS ENGINES.-Gas, GaSOline, and Oil 
Engines. Including Producer Gas 
Plants. By Gardner D. Hiscox. 8vo. ; 
4 4 2  pages ; 3 5 1  illustrations . . . . . . .  $2.50 

A complete book on the subject for gas engine 
owners, gas engineers, and intending purchasers of 
gas engines, treating fully on tbe constructton, in­
stallation, operation, and maintenance of gas, 
gasoline, kerosene, and crude petroleum engines, 
witb special information on producer and suction 
gases. 

INDUCTION COlLS.-The Design and Con­
struction of Induction Coils. By A. 
Frederick Collins. 8vo. ; 290 page s ;  1 4 0  
illustrations. . . . . . . . . . . . . . . . . . . . .  $3.00 

This work gives in minute details full practical 
directions for making eight diiIerent sizes of coIls. 
varying from a small one giving a ¥2-inch spark 
to a large one giving 12-inch sparks. The dimen­
sions of each and every part down to tbe smallest 
screw are given, and the descrjptions are wrltt(>n 
in language easily c?mprehended. 

MECHANICAL MOVEME'NTS.-Mechanical 
Movements, Powers, and Devices. By 
Gardner D. Hiscox. 8vo. ; '403 pages ;  
1 , 8 0 0  illustrations . . . . . . . . . . . . . . . .  $3.00 

This is a collection of dil1erent mecbanical mo­
tions and appliances, accompanied by appropriate 
text, making it a book of great value to the in­
ventor, the draftsman, and to all readers with 
mechanical tastes. 
MECHANICAL APPLIANCES.-Mechanical 

Appliances, Mechanical Movements, and 
Novelties of Construction. By Gardner 
D. Hiscox. 8vo. ; 3 9 6  page s ;  9 7 0  illus-
trations. . . . . . . . . . . . . . . . . . . . . . . . .  $3.00 

Tbls hook, while complete In Itself. is In fact a 
continuation of the autbor's "Mechanical Move­
ments, Powers, and Devices." The author presents 
to the reader Information regarding nearly all con· 
ceivable devices for producing motion or accom­
plishing mecbanlcal results. 

SPECIAL OFFER : Tbese two volumes sell for $3 
eacb, but wben they are ordered at one time from 
us, we send them prepaid to any address in thp 
world. on receipt of $5. 

Our new 48·pa"e catalogue rontaining descriptIOn of 
the above books sent free on apphcation. 

MUNN &: co., Publishers, 361 Broadway, New York 
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PROJECTiON IN Natural Colors 

. The R;eflecttnl: Lantern for show'ing on the screen 
IllustratlOns. engraving-s, post cal'ds and natural 
specimens. Lrillinllllv lllum inateci in natural colors. 

iiiiiiifi3iiiiiiiiiiiiiiill l\l ade in two s t yles.  
POST C,<\ ROS i 'l���e P<;����'7� I Pi�10�t����h� 

\ n  nse at Harvard, Cornell, 
Cmversity of Pennsylvania, 
Leland - Stanford awl U. S .  
Govermnent. 

The PO""t Cnrd Projeetor, 
on the same order but inex­
pensive. for showing post 
cards and other Illustrations. 

Send for list of Projectors, 
Stereopticons, Moving Pict­
ure Machines and Films. 

WIlliAMS. BROWN & EARLE. 
DEPT. 6. 918 CHESTNUT ST .• 

PHILADELPHIA. PA. 

Cloth. rubber, and leather shoes, National 
:Sboemakers . . . . . . . . . . . . . . . . . 72,159 

Coats, overcoats, trousers, pants, and vests. 
:\lerrimac :'Ilanufactul'ing Co . . . . . .  . 

Coffee, Arbuckle Brothers . . . . .  
Coffees, \Y. i\1C.JIUITHY 
Combs, G. L. \\"iun . . . . . . . . . . . . . . .  . 
Cordial, G. Aquiuo . . . . . . . . . . . . .  . 
Cotton piece goods, C. 'Yhi tlllan & Co . 
Cotton piece goods, :\lassachusetts Cotton 

72.155 
72.086 
72.120 
72.179 
72.1-10 
72.139 

�1ills . . . . .  . . . . . . . . . . . .  72.154 
CottOll piece goods, �Ol'tOll Pratt Co . . . . . . ... 72,165 
Cotton piece guods, mercerized, C. \Vbit-

man & Co. . .  . . . 72.138 
Cotton, wool, and mixed cottOll aud wool 

piece goods. W. H. Brown Son & Co . . .  72.142 
Cough drops, E.  J. Smith . . . .  72,2u7 
Cranberries, New Englaud Cl'alluerry Sales 

Co. . . . . . . . . . . . . . .  72,10-:l, 72.107, 72,121, 72.122 
Decorating and coloring materiuls. certain, 

Roessler & I-Iasslacber Cbemical Co . . . .  72,171 
Eggs, Fox River Butter Company . . . . . . . .  72,OS8 
Electrical apparatus, certaiu, l'ortL'}' & Berg 72,168 
Eyeglass and spectacle lenses, Jobnston Op-

tical Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72.103 
FabriCS, certain textile, J. Hirsch Sons . . . .  72,152 
Feeds, poultry and pigeon, Edwards & 

the Loomis Co . . . . . . . .  . . . . . . .  72,115 
Felt roofing. C. C. Eastlack . . .  . .  72.H8. 72.1-19 You cannot entirely eliminate 

coil, but you can entirely eliminate 
coil troubles by using 

Cartridge Coils 

Fishing tackle, cenain, H. A. 'Yllittemore 72,09U 
Flavoring extracts, vanilla and lemon flav-

oring compounds, C.  L. Cotton Perfume 
& Extract Co . . . . . . . . . . . . . . . . . . . . . . . . . .  72.186 

Flour and canned fruits and vegetalJles, 
wheat, Hivkin Bros . . . . . . . . . . . . . .  . . . .  72,092 

Flour, wbeat, Hart ;)lilling & Power Co . . .  72,090 
Flour, wbeat, Arms & Kidder . . . . . . .  72,113 
Flour. wbeat H. C. Cole "lilling Co . . . . . .  72.130 
Food tiaYOl·s. certaiu. J. S. Ziegll'J' . . . . . . . .  72,097 

I Fruit tree paint for repelling insL'cts, ani-
mals, and birds, Kersting & Heetl . . . . . .  72,195 

I G
as 

lf����.��Ol'�c[���le���
r
��� . .  

t
�.���

, 
. .  a.��

t
�·.l:��� 72,156 

Gill, Tom, Charles Jacquin et Cie . 72,144 
Gloves, leather, O. C. Bansen Manufactur-

ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72,132 
Gloves, leather, 1. Oliver . . . . . . . . . . .  72,166 
Glue, mucilage, and adhesive paste, liquid, 

Russia Cement Co . . . . . . . . . . . . . . . .  72.172. 72.173 
Grape sugar and carll sugar, CorD Products 

Refining Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72.187 
Gum. chewing. V. E. Fernier . . . . . .  72.116. 72. 117 
Hail' tonic, G. F. Gehring . . . . . . . . . . . . . . . .  72,190 
Heaters, electric, G. X .  \VeBdling . . . . . . . .  72,111 

They are made to fit all conditions H
OS'l!e;.

n
�e,����·���

r
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d II b ' I t  . Hose and machinery helting. certain hy-� SerViCe, an are a UI In seC- I %��nl�� •. .  ���: .J�I:S:y 
. .  ��l: .�pI:ing .
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bbe
: 72.1134 bons-Condenser, Secondary and Hosiery. A. B. Andrews Co . . . . . . . . . . . . . . . . . .  72.125 

P . 
. d d t t 

Hosiery. Elk Knitting Mills Co . . . . . . . . . . . . . .  72.129 
nmary are In epen en par s. Hosiery. nndershirts. and drawers. E. K. 

Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72.181 

Write for Descriptive Bulletins 
Ironing pads. Domestic Lanndry Supply Co. 72.147 
Jewelry for personal adornment, Ford & Car-

penter . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  72.188 

C . C ·1 C 
Laxative, effervescing, 'Yingate Chemical Co. 72,211 

THE hlcago 01 ompany Laxative tablets •. M. A. Winter ·Co . .  72.199. 72.200 
I MachlBery, certam, Stewart Machlllery Mfg. 

La Salle Street, cor. Lake, Chicago. III. I Maltc
o
�nd· ·h�;'· �;'·t;·��t; · Y��k��s . iir�-';·�;·Y :  : : :  g:m 

�iiiiiiii�=�ii��ii�;ii�;;iiiiiiiiiii.;;� , Matches. safety. Strohmeyer & Arpe Co . . . 72.134 

!1l Medicinal bitters. V. Langmann . . . . . . . . . . . .  72.197 
Medicinal preparation, certain, B. J .  Long-

I 

Of our own manufacture. 
A utomatic Screw Drivers 
and Drills. Hand Orills, 
Breast Drills. Bench iJrills, 
Cbain Drills, Bench Lathes. 
Hack Sa \vs and many other 
labor-saving devices. 

INSTRVMENTS 
OF PRECISION 

'l1icroIQeters., Calipers and 
Dividers, Steel Rules. Pro-I��������� tractors, Precision Lathes. 
and other like art.icles 

well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72.198 
�Iedicinal preparation containing albumen, 

Tropan Works . . . . . . . . . . . . . . . . . . .  . . .  72.209 
Milk, evaporated, Helvetia Milk CondenSing 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72.100. 72.102 
Naphtha or petroleum spirit. Standard Oil 

Co. of New york . . . . . . . . . . . . . . . .  72.109. 72. 110 
Non-alcoholic tonic beverages, 'V. B. Nethery 72,160 
Oil. corn. Corn Products Refining Co . . . . . . . .  72.099 
Oil, cotton seed, American Cotton tHI Co. ,  

72.084. 72.085 
Oranges, California Fruit Growers' EXChange 72,087 
Paper, blotting, Albemarle Paper Manufac-

turing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72,083 
Pianos, Weaver 0rgan & Piano Go . . . .  72,135, 72,136 
Pianos, Braumullel' FiaBo Company . . . . . . . .  72,141 
Pianos and pianofortes, Schomacker Piano 

Forte Manufacturing Co . . . . . . . . . . . . . . . .  72,174 
Pumps, steam, Pulsometer Steam Pump Co. 72,170 
Puzzles. P.  W. Cohrs. . . . . . . . . . . .  72.114 
Radiator ail' valves, Pierce, Butler & Pierce 

Manufacturing Co . . . . . . . . . . . . . . . . . . . . . . .  72,167 
Remedy, certain named, E.  Heilmann . . . . . .  72,193 
Remedy for certain Bamed diseases, J. Z. 

Stanley & Co . . . . . . . . . . . . . . . . . . . . . . . . . . 72.208 
Remedy for constipation, Adams Medicine Co. 72,184 
Remedy for cougbs, colds and hoarseness, R. 

W .  Goodall. . . . . . . . . . . . . . . . . . . . . . . . . .  72.191 
Rice, Western Grocer Company . . . . . . . . . . . .  72,095 
Sash fasteners, Bellwege & \Veaver . . . . . . . .  72,131 
Sewing machine needles, New Home Sewing 

Machine Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72.161 
Shirts, work, negligee, and dress, Byrne & 

Hammer Dry Goods Co . . . . . . . . . . . . . . . .  72.126 
Soap containing grit, scouring, J. T. O'Con-

nor Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72.194 
Stont and ale. Edward & John Burke . . . . . .  72.128 
Stoves and ranges and parts of same, Crib-

ben ... � Sexton Co . . . . . . . . . . . . . . . . . . . . . . . .  72,145 
Sweater coats. sweaters, knit jackets, and 

vests. Wye & Wye . . .  : . . . . . . . . . . . . . . . .  '72.180 

At 
Twenty 
planjOf'; 

Sixty! 
r.======t 

YOUNG MAN ! Are you content with your present position ? Is it 
secure against the fellow who plans and studies after office hours ? Have you a 
good. firm hold on a big, life-long job ? Are you fortified against the "age limit" ? 

Sit down and think these questions over seriously. Don't try to fool yourself. 
Your inner consciousness will nnd you out and tell what you really are. 

How much can you save out of $ 1  5 .00 or $20.00 a week? Are you ever 
" broke " ? Do you borrow to tide over till next pay day ? Are you going 
to allow this tQ go on without becoming trained 
along special lines so you can command a large 
and satisfactory salary ? 

. 

At 20 plan for 60 or you will nnd yourself 
in the "rainy days" of life without a cent laid 
by. Make the most of your youth-become an 
expert so that age will not affect your earning 
capacity, so your salary will be more at 40 than 
at 20 and as much at 60 as at 40. 

The training you receive from the Ameri­
can School's Home Study Courses will so increase 
your value to the nrm that you will be proof 
against age limitations-the years beyond 60 
will be provided for before you reach the 
" three score " period. 

Write for our valuable bulletin describing our 
complete Engineering Courses-sent free for the 
coupon. There is no obligation attached to this. 
We employ no agents or collectors. 

WE HELP MEN HELP THEMSELVES 

AMERICAN SCHOOL OF CORRESPOMDENCE 
CHICAGO, V. S.  A. 

Free Information Ceupon 
American School of Correspondence : 

Please send me your free bulletin of 
engineering information and advise me how 
I can qualify for position marked .. X." 
· . . .  Electrical Engineer 
. . . .  Draftsman 
. . . .  Civil Engineer 
. . . .  Mechanical Engineer 

. Stationary Engineer 
Structural Engineer 

· . . .  Municipal Engineer 
Railroad Engineer 
Structural Draftsman 

· . . .  Telephone Engineer 
. . . .  Heating and Vent. Engineer 
. . . .  Plumber 

Architect 
· . . . Textile Boss 

College Preparatory Course 

Name . . .  _ . . . . . . . • • • • • • • • • • • • • • . • • • • •  

Address . . . . . . . . . . . . . . . . . . . . . . . .  . 
Occupation . • • • • • • • • • • • • • • • • • • . • • • • • •  

(ScI. Am. 1·16-00.) 

LET US B E  YO U R  FACTORY 
STAM P I NGS. MODELS. EXPERT WORK 

TilE la.ORE �I ACHDi E  A�J) � TA M PJ;Ii« CP. 
UZO Jlamtlton ... t ... ('If" C"lund, O. 

C 0 I N S I pay from $1 to 600 for thousands ".: 
rare COins,., stamps and paper money 
to 1894. ,;end stamp tor illustrated 

4:ireular � get posted and make money quick I}'. 
VONBERGEN. tha Coin Dealer. Dept, 14, BOSTON, MASS. 

Corliss Engines, Brewers' 
and ButUers· Machinery. 'rHE VILTER 

M �·G. CO . •  899 Clinton St .. Mllwaukee. Wis. 

MODELS &; E X P E R I M E N T A L  W O R K .  
Inventions developed. Special l1achlnery. 

E. V. BAILLAR D .  24 FranklDrt Street. New York. 

RUBBER Expert Manufacturers 
Fine Jobbing Work 

PARKER. STEARNS &. CO •• 228.229 South Street, New York 

V E N T R I L O Q U I S M  
Learned by any Man or Boy at home. Small cost. Send 
to-day 2-cent stamp for particulars and�proof. O. A. SmIth, Room 15C, 2040 Knoxville A vc .• Peoria, 111. 

Are.lo��ln���s�ggk
\�t

��\fm�Sd Model or Experimental 

WHAT WE DO-HOW WE DO IT 
will be  Bent to you o n  request. 

KNI(JKERBO(JKER lIA(JIIINE 'YOltKS. Inc., 
8·10.12 Jones Street, :N ew York 

Catalog Free. whose quality we absolute­
ly guarantee. 

Goodell-Pratt Co., Greenfield, Mass. 

Syrup fol' a en rbona ted be\'erage, acidulous, 
L. A. Johnson . . . . . . .  . .  . . . .  

E L EC T R I C  G O O D S.-BilZ Cat. 3 cts. Want 
72.153 A�ents. Obio l!Jlectric Works. Cleveland. O. DIE MODELS SPECIAL Textile fabrics, certain. Burch, Bailey & Co. 

Tbermometers, oven, Coo.@er Oven Thermom-
72.143 

eter Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72.098 
Tonic, "'. N. Foster . . .  . . . . .  72,189 
Tonic beverage, non-alcoholic carbonated, WOODEN I White Seal Bottling Co . . . . . . . .  , . . . . . . .  72.137 
Tubing . and hose. certain, New Jersey Cal' 

Sprlllg & Rnbber Co . . . . . . . . . . . . . . . . . . . .  72.163 
H O E FT &. C O M PA N Y  
Die JUnkers, DIodel JUnkers, lIInehllierr Builders, Pllneh Preisei. 
Light nnd J[envy Stnmplngs. 120 Michigan St., Chicago, 111., U.S.A, 

NOVELTIES & PATEnTED ARTICLES 
MANUfACTURED BY CONTRACT. PUNCHING OlES. SPECJAl MACHINERY. 
E.KONIGSLOW STAMPING & TOOL WORKS. CLEVE LAND. 0 

W O R K  TOOLS MACHINERY 

NA TIONAL STAMPING AND ELECTRIC WORKS 
153·159 S. Jeffersoo Streel. Chicago. 1D. 

B 0 X E S i ::;!��!�.
r�f.:b�:::. ��l:�·�;:::C:w:,�:� ::::: 72.183 

ed Irlsb. Edward · & Jobn Burke . . . . . . . .  72.150 ASPARAGUS SKED .-1.000 Ibs. Palmetto, 2.000 
Whisk.", straight filad blended rye, B. J. lbs. Argenteul saved from crop 1908. perfectly clear of 

M OORE SpeclU) Ma'cbiI\ery. Dieo. '1'oo)s, Models.
· 

Metal Specialties, Inven.ti6'fls perfected. 
& CO. Jildinn:� �nd }o�r�U1�lr� s!re.�i�U'I�''f'llgu, lor. s. A. 

In any degree of finish 
from Mahogany, Bass­
wood, Chestnut, etc. 

SUITABLE FOR 

Spark Coils, Battery Cases, 
Tire Repair Outfits, Display 
Cases, Tools\; Wrenches, etc. 

Made to Order In Quantities 

F. M. WEST BOX CO. 
SPRIN GFIE.LD, MASS. 

Semmes & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  72.175 ru.t. 12 cents lb. f. o. b. C. H. MA·£HIS. Blackville. S. C. for qua Wdte to·day FREE S b \ Wines. certain. Napa Valley Wine Co . . . . . . 72.158 

LABELS. 
I "American Banner Soat), " for soap, Fitzl�at· 

rick Bros. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.588 
' ''Automatic French Polish , "  for a polish, 

C. P. Bennett . . . . . .  . . . . . . . . . .  14.586 
! "Blael\: Beallty Shoe Polish ,"  for shoe pol-I ish. C. W. Lubs . . . . . . . . . . . . . . . . . . . . . . . .  14.587 

" Indl'fi-TC':l . "  for a bleBCI of Ceylon and In-
dia Tea. Ceylana Tea Compan,\'· . . . . . . . .  14,582 

I "Nerves, "  fol' nerve and blood tablets, Em-
erson Home Co . . . . . . . . . . . . . . . . . . . . . . . . . .  14,584 

"Royal Luncheon SArdines." for Norwegian 
smoked sardines. J.  Stoltenberg . . . . . . . . 14.583 

"Speedy Root, II for a liniment, E. Jensen & 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  14.585 

PRINTS. 

"Bre ( a ) d  In Old I{entucky." for flour . . . • . •  2.409 
"Soft Spots," for pneumatic heel cushions, 

International Specialty Company . . . . . . . . 2.410 

MOD ELS tea�.�H�Jlrl'f.�v!I�.ls m�S�l$d� 
M .  P.  SCH E L L ,  1759 Unio" Street. San Francisco 

fios Book, 
to make money breeding Squabs 

361 Howard St, Melrose, Dan 

Wanted, A Specialty 
to be cast in brass or aluminium, on royalty or 
purchase patent. 

The Ideal Bronze Co. - - - Cleveland, O. INVENTORS ���������reOf������ 
to order ; lar�est eqUipment ; " HOW TO KEEP A GOOD !�:es�s�����· a��ndb:�rf�C� ��mp!�v!�� F R E E 

THE EAGLE TOOL CO • • Dept. A, CinCinnati, o. GRIP ON YOUR HEALTH " 

,� TEL-·E-S-C-O P E:;'NO FOR � C A T A L O G U E  
W. & D. MO G t Y.' 

_ . . B AY O N N E:  C I T Y. N . J .  

ASK FOR BOOK 2 1  

Thompson o f  Worcester Worcester, Mass. 

ELECTRO MOTOR. SIMPLE, HOW TO 
A printed copy at the specification and drawing 

ot any patent in the foregoing list, or any patent ·1 in print issued since 1863, will be furnished from 
this office tor 10 cents, provided the name and 
number of the patent desired and the date be ��;;�;;;;��;;���������i��:= given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In­
ventors tor any ot the inventions named in the torp­

Your Own _..-":-.... :::-".;;-:;:;-.;;;;.i;;; "� book. newspaper. Pret-iB $5. 
money. Print for others, 

make.-By G. M. Hopkins. Description of a small elec ... 
tric motor devised and constructed witb a view to n��j8t­
lng amateurs to ruake a motor which might be driven 
with advantage by a current derived from n hHttel'Y. and 
which wou1d bave sufficient p(lwer to operate a foot 
lathe or any n1achiue requiring not over one man PO\v .. 
er. With 11 figures. Contained in SCTENTl no AMY-It­
lOAN SepPL'El\JE�T. No . •  ,4 I .  Price 10 cpnts. To be 
had at this office and from ail newsdp.alers. �KAUIAIUH�� 

HOODS. TANKS. MUD GUARDS. MUD APRONS. METAl 

DASHES. MUFFLERS. METAL HAMPERS. SPROCKET 

STEPS AND COVERS. ALUMINUM BRAZING. j. j. j. 
REPAIRING OF All KINDS IN OUR LINE. 

� THE A- Z co., � � Olfiu �nd ... ';'�r��;!7-�:.56th St., � 
going list. For tenns and furtber particular. 
addre •• MUDD II; Co . •  361 Broadway. New York. 

press c:�:ro;�i;S ����pe�����. 
fac

-'filE PUESS CO., lIlerlKen, UOTllleetieut. 

DON'T BUY GASOLINE ENGINES �·T,����l�l�I�?��:r��; · 
alcobol engine, superior to any one-cyl1nder engine; revolutionizing power. Its weight and bulk are hair that of single cyllnder e�C'ine8, with greater dnrab1l1ty. COlI" 
Less to Buy-Less to Run. Quickly. easily started. Vibration practically overcome. Cheaply mounted on any wagon. It Is a. combination portable, stationary or tract100 
engine. SEND FOR CATALOGUE. THE '.I' EMP LE PUMP UO •• Mf"ra., Mealrher and 16th St.., Chl!'ulro. THIS IS OUR FIFTY-FIFTH YEAlI. 



COLD GALVANI Z I N G .  
A ME.RI CAN PROCE.S S  N O  R OYALTI £5. 

5AMPLE5ANDINFORMATION N APPLICATIO N .  
N I C K E L 
Electro-Plating 

ADparatus ana Matenal " THE 
Hanson & Van Winkle 

Co., 
Ne'�·n .. ji. !" .  J .  
28 &, 30 S .  Canal St. 

Cbicae'o. 

New British Patent Act 
RE S p o  N S I B  L E manufacturing firm 

operating large, up-to-date brass and 
copper rolling mills in Birmingham, Eng . 
land, is open to receive proposals from 
owners of American Patents protected in 
Great Britain, for the production of any of 
the under-noted articles oj' machines : 

Blanking Machines. 
Cupping Machines. R,tawing Presses. 
Power Stamping Machines. Cartridge Piercing Machines. 
Heading Machines. 
Indenting Machines. 
Bullet Machines of every de­

scription.  
Cutting-of! Machines 
Automatic Feeds for the whole 

of the above. 
Machines for the Manufacture 

of Explosives. 
Paper Tube Rolling Machine for 

Sporting Case Work. 
Paper Tube Polishing Machines. 
Rivet and Nail Machines. 
Detonator Machinery . 
Wire Covering Machinery. 

Apply in first instance to 

.. L H . L A U & C O _ 
P. O. Box 580, Now York City, New York 

TeSLA NUMBEit MODERN ElECTRICS 
I <  That wonderful l'::leCLric:d l\\agaline for Everybody." A splelldill monthly for the experimenter alld the amateur. The "How to :\Iake It" magazine. 

fir�:��!�s �u�Ti����11�;red�;�:�1est!� \\'irelesR "han all the otht:r f:!iectriCill magazines combined. Are yOI1 surprIsed that it leads! l\IOOERN ELECTRrcs has it!' own Europe:1I1 correspolldpllts and alwrtys gets tht: t:lectriC(l1 Ilews first, which others copy months laler. The magazine is issued 12 ti!Jles rt yt:ar. V.nreless 'l'ele­�r:J.pb and L.'\bor:l.tory COil tests e:l.ch month. Best photos get $3.00. The "Oracle" answers all your questions 
fr$ei.00'�:i;e!::si�eO�r��eD;i.��c·6=��da; 
!f,1.50 foreIgn. Sample copy HI cents. 
:llodcrn ElectrlC8 Publh·ntlon 

S!I� West Broadwny, New York tlty 

PIERCE MOTOR BOATS 
AN D MOTORS 

.. AL WA YS DEPENDABLE 

':ii1�����1i111 Co�lo���obut�b�:i[t)?�h�JSs��:ei.af�K� 
:!4 yearl'l' experitwce enables liS to give you the bel!t for the least money. 88 sizc!!!­

nnd 8tylc8 0. AI o t o  r 
noat@. r:lIl�ing in price from 
�75.00 to $4,000.00. Motors only, '2 to 20 H. P. 

"Knock ]) o w n  Bont 

I Frnmcs w i t h  llachln­
(!ry, R o w  B o a  t s and ·anoes. Write today for fuB p:l.rticulars. 'Ve can saV!! you 

.. .lloney. 
P I E R C E  E N C I N E  CO. 

Twenty-fourth Ave., Racine, 

Buy a powerful engine that is durable. 
economical anrl absolutely safe. 

Wate,.loo Gas Engines 
develop the full rated horse power and llIore. They are guar­anteed for five years at aus kind of work. never shut down for repairs. are absolutely simple in operation. and all sizes furnish the cheapest power fOr every purpose. Best for machinists. miners. millers. manufacturers. printers. f"",.,,,-·fo, drilling. pumping. running air compress· ers. d y n a. m o s, etc. Sold on credit if de­sired. Write today for free Encyclopedia 

,of Engine Facts. 
Waterloo Gasoline 
Engine Company, 

1429 West Third Ave., 
Wa.terloo, - • Iowa.. 

HALF DOLLAR TAP WRENCH 
worth twice its price is our No. 1';4-, a s  shown i n  cut. 
It is made of steel, neatly finis ned. a.nd will buld any 
l�f>�,tb�����r�� P�;l�l��o ��c: � '�-'" . 
H01ds tools of any shape. 
round. square or oval. 3 incbcs long. Price �Oc. 

Send fOl' 232 page catalog No. IS·B. 
TilE L. 8. STARltETT CO., Athol, Mo ••.• U. S. A. 

'1 The Ball Transmiss ion ri " I:II:��IM- AutomobH;;&MotorBoats ·I�I-lij!lf . NEW YORK GEAR WORKS. I 56 .... ·R[.ENP01NT AVE 8�OOKLYN . N V 

Scientific American 

WRITE FOR THIS BOOK ON THIS FULL 
1 8 - 20-Horse Power Goes the Route' CAR that ALW AYS 

Not " an engine in a buggy " but built up from 
highest type Chassis carrying powerful water-cooled 
motor. Speed 1 to 30 miles. Goes 25 miles on one 
gallon of gasoline. 

THE IN VINCIBLE SCHACHT, AUTO-RUNABOUT 
1-------------.. Hands01ne lines and finish-Regular auto appearance-High 

• wheel style best for all roads-sand, lllUd and mountain climbing. 
Economy of first cost and long life durability. Quick control frOlll steering wheel--Friction 
drive-Double chain to each fear wheel- Absolutely gearless and clutchless-PuTlctut-e proof 
Goo�rich snl.id rubber tires-'rimken roller bearings-Schebter carburetor, etc. All of highest 
qualtty. 'Vn t e  for pnce�Free books as prospective buyer or special offer to agents. 

THE SCHACHT MANUFA CTUR,ING CO., 2700 Spring Grove Ave., Cincinnati, Ohio 
\r e will exhibit at the Chicago show, Feb. 6 to 13. 

STEAM AND ELECTRIC SHOVELS 
. Revolving Shovels from 12 to 40 tons carrying � to l� cubic yard dippers, 

either dredge, clam shell or orange peel type. 
25 to 40-ton Little Giant Traction Shovels. 
45-ton Class " F "  Crane Railroad Shovels. 
Boom Shovels, Truck or Traction Wheels, from 20 tons to 1 2 5  tons, dipper 

capacity % to 5 cubic yards. 
Steam and Electric Locomotive Cranes, single or 

double truck. . 
Dipper and Hydraulic Dredges for all service. 
Centrifugal Pump Dredge Dippers. 
Steam Shovel and Dredge Engines, etc. 

THE VULCAN STEAM SHOVEL COMPANY 
103 VULCAN PLACE TOLEDO, OHIO, U. S. A. 

A REVOLUTION IN RADIATORS 
I1T WE have rec.ently put upon the market some extraordinary 'jJ Radiators whic.h have attraded favorable attention from 
The General Eledric. Company, of Sc.henedady, N. Y., who 
pronounc.e our Coolers to be exc.ellent for their purpose. The 

This Radiator is 12' 6' long by 4' 3 '  between centers. Contains 2. 1 36 
square feet of radiating surface. Constructed of %" No. 18 Rome 
Seamless CopPer Spiral Tubing. 

c.ut shows a Radia­
tor intended for 10-
c.ation at the front 
end of the top of a 
steel body Gasoline 
Eledric. Passenger 
Car, and is, we be­
l ieve, the largest one 
ever c.onstruded for 

that purpose. We are equipped to build Coolers or Condensers 
for any size motor, and our method applies equally well with 
forc.ed or thermo-siphon c.irc.ulation. We shall be glad to answer 
queries c.onc.erning our produd . 

ROME-TURNEY RADIATOR leo., ROME, N. Y. 

The Roberts Two-Cycle Auto Motor 
5 to 60 H. P.-l to 6 Cylinders 

NO BASE EXPLOSIONS EVERY BEARING GROUND 

MARINE MOTORS 
Send for catalogue 

THE ROBERTS MOTOR CO. 
E. W. Roberts, Manager 1420 Wayne Street, Sandusky, Ohio 

MULLINS STEEL LAUNCH Sl iD 
Greatest Launch 

Bargain 
in the World. 

The Mullins 1909 Special is a magnificent model built of puncture proof plates of Pressed 
Steel .  Has A i r  Cham bers like a L ife Boat. Guaranteed not to leak or sink-will not dry out­
warp or waterlog and never has to be calked. No boat house needed and never out of repair. 

E N  CI N E-Ferro Reversible 1 Yo H. P. with all 1909 jmproveme�ts including Mullins Silent Under­
water Exhaust. Suitable for any climate and prompt shipments are made to all parts of the world. 
Foreign agents wanted. 

Send for handsome four color circular and catalog showing the full MuIlins line. 
W. H. M U L L I N S  COM PANY, I 1 8  Fra n k l i n  Street, Salem, Ohio.  

AUTO LOG S E N T  F R E E ! 
Every one interested in Motol Cars or Motor Boats, whether owner, dealer or chauffeur will 

find this book very valuable. It is not technical, but in a matter-of-fact way. tdls ' 
you 

everything that you want to know regarding MotorS and Motoring. It saves time-money­
worry. It contains 200 pages and Emany illustr ns. J The mOdem motorist must have it if 
he wishes comfort and all the accessories necessary to up-to-date motoring. Simply send us 
your name. address and make of car you operate. 
KANSAS CITY AUTOMOBILE SUPPLY CO., 600 E. 15th St., Kansas City, Mo. 

J .A.NUARY 16, 1909· 

What �� You Get 
. Not What 

You Pay-is the 
Basis of Automobile Values 
W

H
�:; a�

o
�ut��ohlf:\���be��el��h�����:'!ti'D%�'OOO or $5,000 

\Ynen tou approad\ the automobile buying problem as 
k��(��e�I�;'\$�.5�� f�r �ltILls�JI\I'�������\;��.Y \?h��nfl�� �ige�!�c� in the two transactions will be, that YOIl haxe a good car alld a cOITi� �lf�:::;IIY��IO�;���k�o���l�� ��Ii:����if��:';'llufacturer a prest:nt of $2,0110 or. $�,OOO, do so, and change Yllur mind next season. 
��:Yc:r!�!Sl�Ci�i�I!� �1��o���n;hf:a���e��so�ff:s�LfDf!e�����t�,?��� 
���rbn�18E\1�d�J.'.\·hich sell :l.t from $1,OOU to �3, 000 more than 

The G LI DE is the first car perfect III size, in mechanism, and in aC�f�lc�h���;�s �r�u���I�o�rr�r��I�hi��� 1���li�d�t ao£r;��!tr�LIDE. Years of frdtful experience that have added to tht: merlts and p0l-'u­larity of GLLDE Cars. 'fhe power plant is n 4.cylinder (cast separately) 45 actual H.-P. motor. Th� crank sh!lft has 5 bearings, not 2 or a. 
A r.ollstant lewl oilillg system, elimilw.ting pipio� (md autum!lti­cally maint.'l.ining the proper levt;l of oil in the crank case at. !l11 times. . 

fO�:��13�fo�h� r��:rma�fe,S;��C���;�gt���� 0:n�r�'l.I��;���s�fnl�:C;��UI1:; shaft. A rear axl� with Jiber:l.lly proportioned P3rts, find of a construc­tion th!lt gives nn nbsolutt: assurance of perfect work. A multiple disk clutch with disks of lnrge di!lUleter. Double setof brnkes-illlerllal exp1\ll,iin\.:' ami extt!rnal contracting. Brake drums are 16 inches in dbmeter 3-inch face-will hold the C!lr 
011 a mOIlIlt:J.iu .t:traIIe. Absolute coufideno:-e ill ability to slow down or halt at will is established whpil GLIDE brake equipment is �x­rtmilled. No br!lke system Con !lny Am( ric!'!n or Fort:lgn car h!'!s ever beg:�: bU�'i\��S�'l.l

mj)��!�e'��:I;I�� 
tGr;igE cars, 10cate<! between the motor and the transmission. Hemember, thf're art! IIOt two Joints or three Joints, or even four, as in other constructions. 'filllken Roller Bearin�s throughout, a.ll gears of the best Alloy Stpel. 3,1 X"X-hl. tires all nround-'Vheel bnse 120 inches. Remember, tires are all niike, not 34 x <I-in. in front nud 31l x 4�-ill. ill thl) rear, thus obviating the ridiculolls Iltlcessity uf carryin� two sizes of spare casings and tubes. The GLIDE is not tln assembled car. It is built ill our Own shops, the motor excepted. There is no more graceful C!lr made. Its !lppearance sug�ests strell�th, rt:1l:\bility !lno that quiet purposeful p!!rforllll'luctl which 6';ves it the uame-GLrDE. If you are seekill� !l st:md:l.rd car of the best type, nnd !It a price thll.t is rig-ht. ollr catnlog'l1e, ('ontaining much del ailed information, will be of cousider!lblt: interest to yOIl. 'V lite toJay. 

The Bartholomew Company 
Standard Manufacturers A. M. C. M. A. 

603 Glide St., Peoria. III. 
Glide Roadster Model " R "-same chassis-whef!l base 
106 in. -36x4-in. tires all around, with either close coupled 
body seating (our or Runabout body seating two-$2,OOO. 

GLIDE Cars will be exhibited at the Chicngo Show. floor space H-l, immediately at the right of the main flntr!lnCe, 'Yabash Aye. 

Fractional Adding & Subtracting Rule 
A pmctical, useful sud ti:ne·ss.\,illj;! device for students ill engineering­schools, machine designers mechanical sod 

K E - P A - G O - I N  
T I R E S 

For discriminating buyers. No Skidding. No 
Punctures. No Trouble. They lust keep agoin'. 
Ask the users. 
BEEBE·ELLIOTT CO.,614 Wisconsin Street, RACINE, WIS. 

HANDY IN EVERY HOME 
Everybody who sees this useful and 

pretty little novelty wants one of the 
Excelsior Combination Tweelers 
and Magnifying Glass 

No toy. but a practically ust!ful article 
that is indispensable in every household. 
A powerful magnifying glass enlarges the 
object the tweezers are to work on. ren· 
dering it easy to extract splinters or hairs. 
Nickel plated and highly polished. Also 
useful for mill workers. jewelers. botan· 
ists. physicians, etc. 

U:,· lIIail t;), 3;; and ;We., 3 shes 
A. Kleinman, Sole Mfr., 250 8th A,e., N. Y. �. � . ' CROBET ' 

. � �.� � Swiss Files I ;_ "t " '\ • 
. \ ,,,,,"P'?,, ' . . and other tools shown 

1Iii&'§�_ = in catalog 27. Sent 
free if you mention tltis paper when writing. 
MONTGOMERY « CO., 109 Fulton Street. New York Clty.l 

Th- most lip lo·date :HTri e .. mplete ligh�­illl! systelTl 0·' the m!l.rket. Be:U1Liful fix· lurt>S' for the home. Attractive I\lgh cnn· 

Engine�J::ing a die power inverted arcs fOr stores, h!llls, 

N . . etc. The best, proposition going for hust-ews 1;"g,.,n',.W,;t. tod.,. fo, agent,'tecms and territory. fl3ndsome cat!llo� free. 
Supcrior lUg. ('0. 

�����3:0:1�S:.�.o�n�d�St�.'�A:n:n:A:r:b�or:':3:1:t':h:. ����: 
The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 

1 00 to 1 25 pages, 9n x 1 3n, weekly. Send ten cents for Simple copy. 
If you cannot locate desired engineering equipment write our .. Readers Want " department. 

I THE ENGINEERING NEWS PUBLISHING CO. Z l 4  Broadway, New York 

•lIJBRI(41(SS:::' 
I A�Y'HIN(i 5t�n' 15-21 S . C LG NTO N ST. 

t:.H.B[S LVa CQ fL':����f.U§" 



Touring Cars 

Tourabouts 

Roadsters 

$1500 

Chalmers-Detroit " 30" 
" It's a Good Car " 

The Utmost for $1500 
This car represents, in 

world's best engineers. 

every department, 

You would 

the modern ideas of the 

to find such · ideas 

expressed only in cars costing four 

expect 

times as much. 

One has but to look at the l ines to see that this car I S  a 
product of the world' s  best motor car i deas. 

M r. H.  E. Coffin, the able designer, made two trips to 
Europe before he decided exactly what this car should be. 

He visited many big factories-talked to other world­
famous designers-compared his i deas with theirs. 

The result i s  a car that is perfect-not only in theory but 
In fact. 

For 1 ,000 of these marvelous cars are now in daily use. 
Ask owners what they think of this car. We'll gladly leave 

it to them. 
We admit, when we first announced this car the facts 

seemed too good to be true. 
But these cars have now been in daily use ever since July 1 5 . 
The owners of these cars have been our best salesmen. 

The Two-Bearing 
Crank Shaft 

We are glad to submit the following 
features to you scientists and engineers. 

For you of all others are the best able 
to j udge what they are worth. 

Our crank shaft is  hung on two bear­
ings. We use the two-bearing crank shaft 
to get perfect al ignment-to insure perfect 
cooling and the minimum friction. 

This c rank shaft has been tested at the 
University of M ichigan under eight times 
the load it will ever get in the car. 

We use it  in order to cast the cylinders 
en bloc and to secure the popular short 
bonnet. 

. 

Other makers say we are theoretical­
because we use modern ideas. 

They are arguing against proven ideas, 
which they must come to eventually. 

We say this simply as a prediction. We 
have no cause for attack 

Four Cylinders En Bloc 
Those who argue against the two-bear­

ing crank shaft cast their cylinders sepa­
rately. 

We cast our cylinders en bloc so our 
motor is  light and compact and cannot 
get out of alignment. 

The latest Fiat, Mors and Hotchkiss 
cylinders are cast in  the same way. 

So are the cylinders in the Decauville 
the Hispano Fuiga and Motobloc. 

' 

Thi s  construction leaves more space for 
the tonneau-makes the car roomy and 
com fortable. 

�omeone has said, " I f  you crack a 
cylmder, look at the cost of replacement.'· 

'vVe answer, "In that case we'll replace 
all four cylinders for $35." Yet the factory 
cost of this four-cylinder engine is $261. 

The Body 
Between the Axles 

This compact construction allows us to 
place our body between the axles. 

This, in  a light car, is  essential if the 
car is to be easy riding. 

The Mercedes body is hung this way. 
It is enough to say that. 

The springs are � elliptic, like those 
used on the Renault. 

The clutch is  the multiple d i sc, like that 
of the Isotta and Fiat. 

The valves are like those of the Napier. 
The wheel base is  I IO inches, so thi s  car 

never bounds but "lopes" over bumps. 
No car can be easier riding. 
The gas intake is water j acketed-the 

brakes are powerful and immediately ap­
plicable. 

There is provision for double ignition 
system. 

'vVith these details in mind, compare 
other cars with the Chalmers-Detroit "30." 

See if any other selling at anywhere 
near this price is  so in accord with the 
best modern practice. 

If you are at the N ew York or Chicago 
Show, you will have a fine chance to com­
pare them. 

Then, if you are o f  a mechanical bent, 
you can easily get the whole truth. 

We are only too glad to abide by com­
parison, for in no other way can we show 
this "30" to such an enormous advantage. 

They have realized the facts. The largest part of our great 
demand is  caused ·by these owners ' enthusi asm. 

For 1 00 days one of these cars has made 208 miles a day, 
or 20, 8 00 miles, without a single mishap. No other car at any 
price has a record like that. 

One-thi rd of our output is already delivered-and all the 
cars are In use. 

Our orders from agents now cover all the cars we can make. 
Would it seem that a theoretical car could become so enor­

mously popular ? 
There is no low priced car on the market to compare with 

the marvelous "30." No other low priced car has been tested 
l ike this one. 

But we leave i t  to you and the owners. If you don't know 
an owner, call up the local agent and ask him for the names. 
Then communicate with them. Ask them what they think. 

Chalmers-Detroit " Forty" 
Formerly Thomas-Detroit Forty 

Price $2.750 

And no medium-priced car of the 
day is  one-half so well known as the 
" Forty." 

We make it and M r. Coffin de­
signed it. And it in itself recom­
mends the "30." For years it has 
held first place as the top-notch car 

of its crass. 
It  competes with cars costing twice 

as much. 
We advertise thi s  car very little. 
The demand for it is  created al­

most solely by what users say to 
others who own other cars. 

We fell several hundred short of 
the demand last year. 

And the demand by our agents this 
year is  for more cars than we can 
make. 

So if  you want one you must act 
quickly. 

The "Forty" is  made in two styles 
-Touring Car and Roadster-Price 
$2750. 

Mail Us Coupon NOW ! 

CHALMERS.DETROIT MOTOR co., 
Detroit, Mich. 

Mail your new catalogs to 

CHALMERS-DETROIT MOTOR CO., Detroit, Mich. Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Formerly E. R. Thomas-Detroit Co. 
Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

[Members Association Licensed Automobile Manufacturers] City and State . . . . . . . . . . . . . . . . . . . . . . . 
Sci. Amer. 



WITH 0 UT forgetti ng that, after all, a motor car is a piece of 
m achinery, the Pierce Arrow has never failed to offer its owner 

the highest luxury also. 

H ere is  the Pierce Ruq about, the same effective Pierce chassis, 
fitted with a smaller body, combining all of the efficiency of the Pierce 
engine with the convenience of a run about. 

Two Passenger Runabout, 
Three Passenger Runabout, 

Besides the Runabout the other new 1909 " Pierce models include TOURING 
CARS, BROUGHAMS, SUBURBANS, LANDAUS and LANDAULETTES, 
24 to 60 H. P., 4 and 6 Cylinder. 

24 H. P. 

$3,050 
$3,1 00 

36 H. P. 

$3,700 
$3,750 

The Pierce Arrow Cars will be exhibited i n  New York only at the Madison 
Square Garden Show, January 16 to 23, lOOn, and at the salesrOOln of our New 
York representatives, THE H ARROLDS MOTOR CAR CO., 233 West 54th Street. 

THE GEORGE N. PIERCE COMPANY, (M;:::!:,%�t:i:o�:��fa�:�;;;.ed) BUFFALO, N. Y. 




