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HIGH-POWERED AMERICAN TOURING CARS. 

CLEVELAND 30-HORSE-POWER TOURING CAR. 
A substantially-built touring car of modern construc­

tion is the 30 to 35-horse-power Cleveland sho'wn in the 
annexed illustrations. This car is thoroughly up to 
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ways by the eccentric, E, so that after it has moved T a 
certain distance and made the contact within the cylin­
der, it slips off T and allows the latter to spring back, 
under the influence of the spring, S. The result is the 
circuit is made and quickly broken, which gives a large 

practice Is to Inclose all the gears and run them 
in an oil bath, which gives them a long life and 
does not pj'oduce much noise. The motor is built 
strongly and of the best material. It Is lubricated by 
a force-feed oiler, which supplies oil to all of the bear· 

ing's. The ctank-pin bear· 
ings are fitted with patent 
ring oilers, with which the 
oil is thrown by centrifu­
gal force into the hollow 
crank-pin. The cylinders 
are 4%-inch bore by 5'%,­
inch stroke. The trans-

date and, besides the usual 
three - speed transmission 
and bevel-gear drive, it 
has several improvements 
that are usually found on 
the best foreign cars. The 
first of these is the adop­
tion of the low-tension 
make-and-break system of 
ignition with a gear-driven 
Sims-Bosch magneto as 
the source of current- The 
operation of the igniters 
is shown in the smaller 
cut. By referring to this 
cut, the reader can see 
that the chief parts of 
each igniter mechanism 
consist of a small cam­
shaped p r o  j e c t i o n, T 
(which is part of the mov­
able stem of the igniter), 
and a long finger, D, which 
is mounted upon. an eccen­
tric and is clamped to a 
vertical rod driven by THE 30-35-HORSE-POWER CLEVELAND 4·CYLINDER TOURING CAR. 

mission gives three speeds 
forward and a reverse, 
with a direct drive on the 
high speed. It is connect· 
ed with the rear axle 
through the usual pro· 
peller shaft having two 
universal joints, the rear· 
most of which is provided 
with a Slip joint, to com· 
pensate for the vertical 
movement of the car upon 
its springs. The rear axle 
is of the usual tubular 
t y p e, with which the 
Wheels are carried u p 0 n 
ball bearings. The differ­
ential gear within this 
axle, and the live axles bevel gears from the cam-

shaft. Another eccentric, E, is placed beside the fin­
ger, D, and the latter is held .against E by a light 
spring, F. Another light spring, S, separates the elec­
trodes after they are pressed together by the finger, D, 
and then suddenly released. A reciprocating motion 
is given D by the eccentric upon which it is mounted, 
and as it approaches the finger, T, it is pushed: side-

FRONT VIEW OF CLEVELAND MOTOR WITH GEARS 
EXPOSED. 

Note make and break igniters with knife switches above 011 left and 
�ar-drjven magneto below; also centrifugal waler pump and pulley for 
fan on gear-driven shaft on right. The large gears are on the cam shafts 
for operating the valves. TheBe shafls run at half the speed of the motor. 
The vertical rod on lef�hand side of motor operates the igniter mechanism 
of the forward cylinder and is revolved by a bevel gear on the camshaft. 

spark. The insulated post of the Igniter is shown just 
at the left of F. This is connected to a common bus· 
bar by means of switches, seen above the motor in the 
other view. The system of levers, H, H, H', are con­
nected so as to rock the different eccentrics, E, and 

'cause them to throw the rods, E, out of contact with 
,the fingers, T, earlier or later. The spark is retarded 
in this way when starting, and afterward it is set 
about at dead center. As the magneto speeds up, the 
spark increases in volume and ignites the gas quicker, 
which has the same effect as an automatic advance. 

The end view of the motor shows the two half-speed 

IGNITER MECHANISM OF ONE PAIR OF CYLINDERS OF 
CLEVELAND TOURING CAR. 

gears in mesh with the smaller gear on the crankshaft. 
These drive still smaller gears, which rotate the water 
pump and fan (throllgh a belt) and the magneto, reo 
spectively. The illustration shown above 'on the left is 
a typical end view of a modern motor having valves 
placed symmetrically on each side. The present 

which drive the wheels, all run on ball bearings. In­
ternal expanding brakes are placed in the rear wheels. 
The muffler of this car is much like that of the Rich­
ard-Brazier. It is composed of concentric tubes having 
perforations of sufficient area to allow the gas to ex· 
pand from one chamber to the other without back pres· 
sure. Flattened. tubes projecting back of each rear 
wheel emit the exhaust gases, which lay the dust rather 
effectually. The machine is fitted with 34 x 4-inch tires, 

(Oontinuea on page 51.) 

GEAR BOX OF THE ROYAL TOURING CAR 

Tbls is a typical 3-speed sliding-gear transmission. The hangers are on 
the top of gear box, which al60 CDrries intermediate piT. ion for the reverse. 
The single sliding member on square lower shaft is moved oy a forkfilting 
in collar between the two gears and mounted on a slidable rod carried in 
top of ca�e. The jaw teeth on rigbt side of .liding member engage similar 
teeth in extreme right-band gear for producing the third speed, which 
gives a direct· throngh drive from one end to the other of lower shaft. 

THE 32-38-HORSE-POWER ROYAL TOURIST, WHICH WAS DEVELOPED FROM THE VANDERBILT 

CUP RACER. 
THE 4� X f) ROYAL ENGINE, SHOWING BEVEL-GEAR·DRIVEN PUMl' 

AND COMMUTATOR. 



the center, and makes a very easy-riding 
car. Besides the 30-horse-power car, a 45-
horse-power model is also built. 

••• 

HIGH-POWERED AMERICAN TOURING 
CARS. 

(Continued tram page 3:B.) 

has a 104-inch whe,el base, and weighs 
complete 2,300 pounds. 

THE ROYAL 50-HORSE-POWER TOURING CAR. 
'The 1906 car put out by the Royal Com­

pany has practically the same chassis as 
the racer which made such a fine per­
formance at the Vanderbilt cup race last 
October. The motor has a bore and 
stroke of 5 and 516 inches, respectively. 
It is fitted with mechanically-operated 
valves on opposite sides, the cylinders be­
ing cast in pairs, and the valves being in­
terchangeable. The bearings are bronze 
on the crankshaft and hardened steel at 
the wrist pins. They are all of sufficient 
surface not to require replacement more 
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"ow Muth Can lou 
Make 11 Earn 1 

Are you satisfied to let a bank grow 
wealthy by paying you only 3 or 4 per 
cent. for your money? 

Have you ever thought how a bank 
makes interest by loaning yonr money 
at a higher rate than it pays yon? 

Have you ever wished you could get all 
the interest your money earns? 

If you can 

Save Only $1 a Month 
weCan show you where to invest it. with 
even better security than a bank affords, 
and where it will 

Earn 7 Per Cent. at Once 
aud likely much more later. 

The business is real estate. 
It has been established 10 years. 
It earned over 30 per cent. on its total 

capitalization. last year, 
If these brief facts interest you, write 

on a postal for our free book which tells 
about a remarkable opportunity for the 
safe investment of small amounts. 

Do it to-day. 
This advertisement may not appear 

again. 

Atlantic City Estate Co. 

GABRIEL HORNS 
Blow from exhaust. enabling the driver to give entire at­

tention to the car, eliminating constant watching which mars 
the pleasure of an auto ride. Warn without frightening, 
having a clear. far sounding, musical blast.. Are made of 
hi�hJy Jinisbed brass. in three sizes. Nothin� to �et out of 

order and are easIly attacheil' I. _ k.y car. steam or zasoline 
Have you heard our eig'C:. -tI..ime horn.� An octave on 

which you can play any tune. When purchasing be sure 
the born has our trade mark. Write for cataloe and prices. 

GABRIEL HORN MFG. CO. 
971 Hamilton 8t.. Cleveland. Ohio 

New York Representative, No. 148 'V� 50th Street 

Before you start­
Be sure you carry 
a "B. & S." Auto Wrench. Drop­
forged of the best steel throughout. 
Our General Service Wrench (below) 
is light, strong and handy. 

THE BILLINOS &: SPENCER COnPANV 
Hartford, Conn. 

A MODERN GASOLINE TRUCH. 
"Built for Business_" Made in Sizes 2 to 5 tons. 

4-Cylinder Vertical Engine 

Two Sets Brakes 

VICTOR J. HUMBRECHT, President 
than once a year. The gears which drive 1025 Drexel Bldg.. Philadelphia 

3-Speed Slide Gear Transmission 

Double Chain Drive 
the cam shaft are of fiber, uninclosed. 
The commutator is placed on top of the 
cylinders and is driven by bevel gears 
from the cam shaft. The centrifugal 
pump, which is also bevel-gear-driven and 
inclosed, can be seen in the view of the 
motor. The motor is fitted with a posi­
tive mechanical oiler which effectually 
lubricates all its parts. The ignition 
system consists of quadruple coils and 
storage batteries. It is of the usual jump­
spark type. The radiator, of the cellular 
type, has a large belt-driven fan behind 
it. The Royal clutch is of the conical 
leather-faced type. It is of large diame­
ter and has flat springs beneath the leath­
er for the purpose of making it take hold 
easily. A universal joint is used between 
engine and transmission in addition to 
the usual two joints in the propeller 
shaft. The transmission, shown here­
with, is of the sliding gear type, giving 
three speeds ahead and reverse with a 
forward and backward movement of one 
lever. The shafts are mounted on ball 
bearings and the gears are bolted to 
flanges made solid with the shafts, in­
stead of being keyed or pinned. The gear 
case is suspanded from the upper half by 
means of hangers, which makes it possi­
ble of removal without taking out the 
bolts which fasten it to the car, as by 
!Separating the two halves: of the gear 
case, the bottom part carrying the gears 
can be immediately dropped. The inter­
mediate reverse pinion is carried upon a 
short shaft in the upper part of the case, 
and when not in use is thrown out of 
mesh by a spring. The rear axle is of the 
live bevel-gear-driven type, the weight of 

I 9 0 (, 
THOMAS 
AUTO=BI 

3-Ton Gasoline Truck. 

THE AU TO CAR EQUIPME NT CO . 
MANUFACTURERS 0 F 

Motor Truck s, Omnibuses, De livery Wagons 
and Sight- Seeing Cars, Gasoline and E le ctri c. 

OFFICE AND FACTORY 

70-71 Edward St., Buffalo, N, Y. 

FRANKLIN 

Type G, four- cylinder light car; air- cooled, shaft-drive, sliding gear transmis sion, 3 speeds and reverse. New and pe rfe ct disc clutch; 
force-feed oi ler on the dash; side door,; 88-inch wheel- base; 4 passengers; 3 5  mile s an hour; 12 Franklin horse-power; 

1,400 pounds. Full head and tail.light equipment. $1,800 f. o. b. Syracuse. 

the car being carried on the tubing which 
surrounds the driving axle. Roller bear- " 

Why 
Franklin 

the astonishing fact that this light car, rated at 12 
horse-power," does more, on average roads, than any 

other car rated at 20 horse-power? 
ings are used in the axle and wheels. 

THE 50-HORSE-POWER HAYNES TOURING CAR. 
Although one of the oldest automobile 

firms in America, the Haynes Company, 
of Kokomo, Ind., nevertheless obtained 
valuable experience in the past year 
with a racer built for the Vanderbilt 
race. This car made one of the steadiest­
running performances of any in the race, 
and won fourth place. The 50-horse­
power 1906 touring car is practically a 
duplicate of the racer, it having all the 
features which were tried out on the lat­
ter. Besides the peculiar roller bevel­
gear drive employed on last year's cars, 
the new Haynes has an ingenious ratchet 
arrangement in the main driving gear of 
the transmission for the purpose of mak­
ing it possible to jump back. from high 
to intermediate or low speed when the 
car is running rapidly, without the dan­
ger of stripping the gears. This danger 
is a very grave one with all ordinary 
transmissions of the sliding type. By 

First.- the real proportion of usable power is more 
than 12 to 20. Other cars are rated at the maximum 
horse-power of their engine, running in the shop under 
ideal conditions. Franklin cars are rated at the power 
they develop under the practical average speed on the road 
at 20 miles an hour. 

Then: weight_ Franklin air-cooling means a light 
engine and light construction throughout-no water or 
water-cooling apparatus; no heavy frame to carry them_ 
At least 200 pounds saved on weight construction_ 

Then,' little power lost between the engllle and the 
rear wheels. The same engineering ability that designed 
and refined the marvelous motor has refined and saved 

power all over the car. Other cars lose enormous 
amounts of power in the clutch, transmission, joints in 
the shaft, bevel-gear, rear axle bearings-power is lost 
everywhere. In the Franklin this loss is trifling_ This is 
a matter of fact and proof, and we have gone to the 
bottom of it. 

Then,' vibration_ This is of enormous lmportance_ 
It uses up power to shake a car, as it uses up power to 
shake your fist. A rough road reduces the power o f  the 
average car 50 per cent_ or more, and a very rough road 
o ften stops the car altogether. The Franklin full elliptical 
spring suspension, with its flexible wood-sill, takes up the 
vibration, leaving the working parts free to do their work 

Not one reason but a dozen, all thought out and worked out with the same 
thoroughness and disregard of precedent which invented the Franklin four-cylinder 
air-cooled motor, when all the other American makers said that four cylinders 
were unnecessary and that air-cooling was impossible. 

means of a ratchet in the main driving Send for the Franklin 1906 catalogue-by far the handsomest motor book ever made-
gear, this gear is allowed to run ahead of which tells about the driving shaft when the gears are 
changed from a higher to a lower speed, 
which ordinarily results in the car tend­
ing to drive the engine and consequently 
being brought up with a shock. So severe 
is the strain on the gears under these 
conditions that a 2,750-pound car carry-

4-cylinder 12 h. p. Runabout, $1,400 

4acylinder 12 h. p. Light Car, $1,800 

P rice s f. o. b. Sy racuse, 

4-cylinder 20 h. 

6-cylinder 30 h. 

N. Y. 

p. Car, $2,800 

p. Car, $4,000 

H. H. FRANKLIN MFG. COMPANY, Syracuse, N. Y., M . .A. L, A. M. 



ing a normal load undergoes, when the 
gears are changed from high·speed ( 30 
miles per hour) to intermediate ( 15 miles 
per hour) a shock to its mechanism 
equivalent to a: vertical fall of 7 feet. 
The new construction does away with this 
shock completely and the life of the gears 
is greatly increased by it. Another fea­
ture of the new car is a solid inner live 
rear axle. This is fastened to one side 
of the differential and to the correspond­
ing rear wheel, while the other side of 
the differential is attached to a sleeve 
slipped over the axle and driving the 
other rear wheel. Both axle and sleeve 
run in roller bearings of ample size. This 
type of bearing is also used on the ends 
of the engine crankshaft, and in the 
transmission. A new inclosed universal 
joint which transmits the power through 
the wide, flat surface of the forks is an­
other feature of the car. The clutch is 
of the band brake type, having springs 
in the drum for the purpose of cushion­
ing the latter when the band takes hold. 
The water pump is a very powerful one, 
and the motor, which has a 5%-inch 
bore by 6-inch stroke, has liberal water 
jackets. Special double piston rings are 
used with this motor. A mechanical oiler 
has leads to each cylinder and the crank­
case_ 

THE LANE STEAM' TOURING CAR. 

A firm which has done much to pro­
mote the use of the steam vehicle in this 
country, and which still pins its faith 
to this type of machine, is the Lane 
Motor Vehicle Company, of Poughkeepsie, 
N. Y. The Lane car shown on page 33 
embodies all that is best in steam vehicle 
construction, and is an up-to-date machine 
in every particular. The bOiler, which 
is a combination flash and water-tube 
affair, is placed in front under the bon­
net. The engine is located in an inclined 
position under the footboard, and the gas­
oline tank is under the front seat. A 
single chain from the engine crankshaft 
to the differential on the rear axle drives 
the car. The layout of chassis just de­
scribed is one which was employed with 
success last year by two American con­
structors. It has been adopted by the 
Serpollet firm of France for. this year. 
Thus, while France is said to lead the 
world in gasoline' car construction, one 
of her leading steam-car makers has 
adopted an American design. The . ar­
rangement of the boiler in front tal{es 
away the heat from beneath the seats, 
and allows of much more space for carry­
ing purposes. The engine is readily ac­
cessible by removing the floor boards, and 
the boiler by removing the bonnet. The 
claim is made for the Lane boiler that it 
has the economy of the regular flash-tube 
type, the reserve of the water-tube bOiler, 
and ·a better draft than either. The 
burner is made entirely of tubing, and 
is said to be indestructible. The engine 
is completely incased and protected from 
dust. It is of the cross-compound type, 
with 3� ,and 5�-inch CYlinders and a 
stroke of 3% inches. The steam chests 
are placed side by side between the cylin­
ders, and they carry on their back surface 
the control device for running the en­
gine Simple or compound. This is oper­
ated by a pedal extending through the 
floor, and by means of it the engine may 
be made to exert two and one-half times 
its normal power. The engine is mount­
ed in a frame of steel rods, suitably brac­
ed. The crankshaft, with its eccentrics, 
flywheels, sprocket disks, cranks, and 
counter-balances, is a single piece of hard­
ened steel having its bearings ground. 
The crankshaft and wrist pins have rol­
ler bearings, and the eccentrics ball bear­
ings. Both the air and water p�lmps are 
inside the oil-tight casing, and are di­
rectly actuated by the crosshead. Ex­
perience has shown the makers that the 
pIston and valve rods carry sufficient oil 
into the interior of the engine to lubri­
cate the cylinders properly. An oil cup 
for this purpose is placed on the dash, 
but it is only intended to be used occa­
sionally when starting. The automatic 
by-pass for the water is operated by a 
thermostat, which depends upon the 
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·EST ABLISHED IN A 
SEASON 

FOURTEEN long years of study, expen­
ment and motor car experience. One 

short year of triumphant proof. 
That is the story of the" Maxwell" auto­

mobile. The " Maxwell Doctrine" stands 
behind it, a doctrine that is not theory but 
is based on a constructive principle that 
Mr. Maxwell has tested in every clause and 
found true. The designer and builders of the 

" Maxwell" believe In this "d 0 c t r i n  e. " 
Through every experience they have adhered 
to it. In the' face of much criticism they have 
proved it to the satisfaction of the public. 
The greatest number of cars ever sold by any 
manufacturer in an initial year and the enthus­
iastic approval of the thousands of owners and 
their friends is the proof. 

If you have doubts as to the practical value of 
a two-cylinder car, where not over 16-20 H. P. 
is required, ask a "Maxwell" owner what he 
thinks of it. That is the keynote of our doc­
trine. If you are interested in advanced motor 
construction, it will pay you to get the facts 
about the" Maxwell." Most of them you can 
get from our catalogue which will be sent on 
request, but all of them canl be obtained from 
a talk with a Maxwell agent and a ride in a 
Maxwell car. 

. 

16-20 H. P. Touring Car $1,450 10 H. P. Tourabout $780 

MAXWELL-BRISCOE MOTOR CO. 
TARRYTOWN. N. Y_ 

BRANCHES 

MAXWELL- BRISCOE, INC. MORRISON TYLER MOTOR CO. 
317 W. 59th St., New York City 221 Massachusetts Ave., Boston, Mass. 

MAXWELL- BRISCOE-CHASE CO . 
1502 Michigan Ave., Chicago, I ll. 

MAXWELL- BRISCOE-McLEOD Co. FISHER AUTOMOBILE CO. 
243 Jefferson Ave., Detroit, Mich. 330 N orth I lli nois Ave., Indiana polis, Ind. 
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water level in the boiler. There is also a 
hand by-pass arranged on the steering 
post for use, if necessary. The air pres­
sure on the fuel tank is maintained auto­
matically by an air pump driven from 
the engine. The maximum· pressure this 
pump can produce is determined by an 
adjustable clearance space, having a con­
siderable range of .adjustment from the 
outside� An independent steam air pump 
for emergency use and for tire inflation 
is also provided. The boiler is fitted 
with a fusible plug in case the water 
level falls within three inches of the bot­
tom. This plug can be replaced without 
stopping the machine. The condenser, 
seen on the front of the car, is construct­
ed of thin, flat, brass tubes, arranged ver­
tically with their edges toward the front 
and air spaces between them. The 
steam enters a header at the top, and the 
water flows out at the bottom, and is re­
turned to the tank by the back pressure. 
The top carries a 'coil for heating the 
feed water on its way to the boiler. The 
condenser is said to return practically all 
the water when the engine is running 
compound under normal conditions. The 
dash of this touring car is fitted with a 
considerable number of gages for indicat­
ing all that should be known by the oper­
ator when driving the car. 

THE RAMBLER AUTOMOBILES. 

Besides the regular runabout and tour­
ing car of the single-cylinder and double. 
opposed-cylinder type which have been 
regularly made by the Jeffery Company, 
this concern has brought out for 1906 a 
standard four-cylinder touring car with a 
three-speed sliding gear transmission, 
shaft drive, and all the usual features of 
this type. The engine consists of four 
individual cylinders having a 4-inch bore 
and 41h,-inch stroke and rated at 20 to 25 
horse-power. It has mechanically oper­
ated valves placed directly in the cylin­
der heads and o!)ened by rocker arms on 
top of the cylinders. The rocker arms 
are made adjustable for the taking up of 
any wear ; and the valves and cages may 
be removed readily for the purpose of 
grinding. The cam-shaft gears are in­
closed in a dust and oil proof caSing. The 
pistons of the Rambler engine are pro­
vided with six rings each, the rings being 
located in pairs with their joints at oppo­
site points. Great care is taken in fitting 
the rings and pistons. The motor is 
fitted with a jump-spark ignition system, 
the source of energy being a six-volt, 
60-ampere-hour storage battery. Indi­
vidual Splitd'orf coils are mounted on the 
dash. A safety device is fitted to the en­
gine for the purpose of retarding the 
spark when the crank is released from 
the holding latch, in order to start the 
motor. The mechanical force-feed oiler 
is placed on the dash, with sight feeds in 
full view of the operator. A float-feed 
carbureter with an automatic air valve 
supplies the motor with the proper mix­
ture. The throttle is controlled by a spe­
cial wheel just under the steering wheel. 
This control is peculiar to the Rambler 
cars and is used in combination with an 
accelerator pedal. The spark advance is 
inter-connected with the Wheel throttle 
control, so that the sparl{ is advanced 
ordinarily as the throttle is opened. Un­
der conditions where this is not desirable, 
however, the spark may be retarded and 
the accelerator opened to obtain full pow­
er. The clutch is interlocking with the 
gear-shift lever, so that it is impossible 
to change gears without first disengaging 
the clutch. The car has two sets of 
brakes, the regular brake being on the 
differential drum, and the emergency 
brake being of the expansive type placed 
within the rear wheels. This company 
also makes a larger four�ylinder car hav­
ing a 5 x 5%-inch motor of 35 to <iO horse­
pQwer and fitted with a countershaft and 
chain drive to the rear wheels instead of 
the bevel-gear drive used on the lighter 
model. The larger car is a trifle longer 
than the others and is provided with 
3�-inch wheels and 4-inch tires. A Limou­
sine model is also one of the products' of 
the Rambler factory, which is this year 
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turning out one of the most complete 
lines of cars of any factory in the coun­
try. 

THE COLUMBIA 40-45-HORSE-POWER TOURING 

CAR. 

The new Columbia heavy touring car 
is much the same as the 1905 model, 
though the new "Mercedes'" type bonnet 
and several changes in the body have 
changed its general appearance. The 
motor is made up of two pairs of 5 x 5 
cylinders. It develops its .rated power 
at 800 R. P. M., but it has a range of 
from 150 to 1,500 R. P. M. under throttle 
control. The mechanically-operated valves 
are in a chamber on one side of the cylin­
ders. The inlet valves are directly above 
the exhaust valves, and are opened down· 
ward by vertical pull rods having arms 
on their top extending over the valve 
stems. A cam-operated lever within the 
crank-case draws each rod downward and 
opens the inlet valve. The breech-lock 
scheme of fastening the spark plugs in 
place is retained. The ignition is by 
jump spark with quad coil on the dash 
and storage batteries as a current source. 
The crankshaft is made from a solid slab 
of steel. The car has a 3-speed sliding­
gear transmission and chain drive to the 
rear wheels. Roller bearings are used in 
the wheels. Both brakes are intercon­
nected with the clutch, which is of the 
leather-lined cone type in the flywheel. 

All the Columbia cars are fitted witb 
a new automatic governor having no 
needle valve or gasoline-feed adjustment. 
The auxiliary air is let in by a sliding 
piston, which uncovers ports in the bot· 
tom of the carbureter. The governor 
operates a by-pass valve and not the 
throttle. The latter is connected to a 
pedal. The new 24-28 horse-power four­
cylinder light car has low-tension mag­
neto ignition besides several other im­
provements. The E. V. Company also 
manufactures the same 18 horse-power 
double-opposed-cylinder car that it mar­
keted last year. In electric vehicles, a 
brougham with cross seat in front for 
driver is one of the new models. 

THE GROUT GASOLINE TOURING CAR. 

The Grout Brothers Automobile Com­
pany, Orange, Mass., has once more 
turned its attention from the steam to the 
gasoline car, and a new, large touring 
car (shown on page 33) of 30 to 35 horse­
power is the result. This machine is of 
the standard four-cylinder type, having 
individual, integrally-cast cylinders, with 
mechanically-operated valves placed on 
one side and driven from a single cam­
shaft. The valves, as is usual with most 
modern cars, are all interchangeable. 
The ignition system, of the jump-spark ' 
type, is carried out with the use of a 
single coil and a new pattern of high-
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Our entire organization has from the very first been devoted exclusively to the 
building of Commercial Vehicles. 
The success of "Rapid" motor wagons is due to the fact that they are built 
with the idea of giving heavy, continuous service, and carrying heavy loads. 
The wagon illustrated weighs 2230 Ibs. and carries 3000 Ibs. easily. Rear 
wheel measures 34 inches; front wheel 32 iqches; solid tires. The double 
side chain drive insures a maximum of power ·a..elivered to the 2-inch solid steel 
axles. The cut illustrates only one of our fuany bodies. Size and style of 
body furnished to meet your requirements. 't Price, 1 ton, $1400; 1 � ton 
$1800. Guaranteed for one year. . 

, 

Agents can secure territory by writing me now, before all choice allotments 
are gone. Our new factory is a guarantee of prompt delivery. 

For full information, Address 
G. S. HENRY, Sales Manager 

RAPID MOTOR VEHICLE CO. 
PONTIAC. MICH. 

See our exhibit at the New York .and Chicago Automobile Sbows. 
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tension distributor which allows of the 
use of rigid wires. An improvement is 
also to be noted in the spark advance 
mechanism. Instead of moving the box 
itself, the revolving wiper is made to 
advance on its shaft. The motor and 
transmission are oiled by a novel force­
feed lubricator, having a single pump 
and a distributing valve, which sends the 
oil through the various pipes. The trans­
mission is of the usual three-speed type 
with direct drive on the high speed. The 
countershaft at the rear of the gear box 
runs on roller bearings, and has a band 
brake operated by a pedal. A double 
chain drive to the wheels is employed. 
The main frame of the Grout car is of 
armored wood, strengthened at the cor­
ners by steel braces. The power plant 
is mounted on a sub-frame of channel 
steel. Ball bearings are used in the 
wheels, which are shod with 32 x 4-inch 
tires having non-skid treads. The car is 
controlled from the steering wheel, the 
ignition and throttle levers being mount­
ed on segments, which remaih stationary 
when- the wheel is turned. 

Running Gears A PRACTICAL AUTOMOBILE ONLY $250.00 

THE AMERICAN MERCEDES AUTOMOBILE. 

The product of the Daimler Manufac­
turing Company, illustrated on page 33, 
is said to be an exact duplicate of the 
world-famed machine made by the Daim­
ler Motoren-Gesellschaft. The American 

CHAIN AND BEVEL 

For Commercial or Pleasure 
Axles, Whe els, Bodies 
of all designs, Engines, 
Transmissions, and every 
modern requisite for Au­
tomobiles. We are the 
ONLY house in America 
where you can get to 
order everything for an 

Automobile, and that of any kind. We build the 
most because we build the best. 
NEUSTADT AUTO SUPPLY COMPANY 

St. Louis. Mo. 

BEn IS « CALL ADJUSTABLE 
S NUT WRENCHES 

Just the tool tJ handle those nuts 
in the· cr:!tmped places on automo-

biles. sizes. Send for circular. 
BEMIS & CALL IIARDWARE & TOOL CO., SPRINGFIELD, MASS. 

MAGNETO 
Your Gas or Gasoline Engine 

Without the aid of batteries. It is bet­
ter and more durable than any Dynamo. 
Its Governorregulates the speed regardless 

of speed of flywheel. Its Governor 
adjusts to imperfect flywheels. The 
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lutel., safe and durable.. It is what thousands have long been waiting 
lor-a practical automobile at a price within the reach of anyone who 
keeps 8 horse and buggy, It occupiea a distinctive place in the' auto­
mobile world. lnvestigate ita merits-it will pay you. Write today' for 
descriptive literature, terms, etc. Address 
"Success" Automobile Mfg. Co., 532 De Ballvlere AVI., Sf. Louis, Mo-

Fire ·Proieciion 
This illustrates a· section of a factory 

building at Gloversville, N. Y., 
equipped with the 

Covert Fire Esca.pe 
No other Fire Escape will give the 

same facilities for quickly vacating 
a burning building. 

It is the simplest and most econom.­
cal permanent Fire Escape now 1m 

the market. 

Send for circulars and full particulars. 

COVERT FIRE ESCAPE CO .• 

Troy. N. Y. 
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company has acquired the complete speci­
fications of the German machine, and in 
some instances has imported parts from 
Germany. The materials used in the con­
struction of the American Mercedes are 
required to pass the same rigid tests used 
abroad. The steels used in the axles, 
crankshafts, gears, and gearshafts are 
made from a special alloy said to have a 
tensile strength nearly double that of the 
best axle and shaft steels obtainable here. 
Thus, it will be seen that as far as ma­
terial is concerned, the American car 
should be equal to its more celebrated 
brother. The motor is a four-cylinder 
engine having its cylinders in pairs and 
the valves placed symmetrically. All the 
valves are operated mechanically, and 
mechanical make-and-break igniters are 
also employed in connection with a 
Simms-Bosch magneto. Sight-feed oilers 
located on the dash and fed by pressure 
are used for lubricating. There is also 
an auxiliary hand oil pump. The trans­
mission is of the latest Mercedes type, 
in which there are two bevel gears on the 
differential. One of these is driven from 
the secondary shaft of the transmission, 
while the other is used only on the high 
speed when a direct through drive is 
maintained. Chain drive to the rear 
wheels is employed, and Brampton self­
hardening steel chains are used. The car 
has two separate pedal brakes working 
on the transmission, as well as expanding 
brakes in the hubs of the rear wheels. 
The engine develops 45 horse-power at 
1,000 R. P. M. The cylinders are 120 by 
150 millimeters. The valves are twice 
as l arge as those used last year, and the 
metal expanding clutch is inclosed and 
runs in oil. The engine crankshaft is 
mounted in non-adjustable ball bearings 
of the type shown on page il4. 

THE RAPID MOTOR VEHICLE COMPANY'S 

TRUCK. 

The truck shown on page 33 is fitted 
with a double-opposed-cylinder motor 
placed fore and aft of the vehicle beneath 
the driver's seat_ This engine has a 
5-inch bore and stroke, and is rated at 
from 16 to 18 horse-power. It is con­
nected direct to a planetary gear trans­
mission, giving two speeds forward and 
reverse, and which is mounted at its 
outer end in a special form of bearing, 
which can adjust itself to any mis-aline­
ment caused by strains upon the frame. 
A chain from the engine crankshaft runs 
back to a countershaft just forward of 
the rear springs, and the wheels are 
driven by individual chains from' this 
countershaft. Roller bearings are used 
throughout, and the car is mounted on 
exceedingly heavy springs, of which there 
are a considerable number. Transverse 
springs are used at front and rear, be­
sides a supplementary transverse spring 
over the rear axle. This latter spring 
only comes into play when the car is 
heavily loaded. The body of the truck 
is very strongly constructed, and is heav­
ily ironed throughout. The motor is 
lubricated by a mechanical oiler of novel 
design, which has but one plunger that 
forces the oil through a series of holes 
at eYery strake. The commutator is placed 
in a very accessible position at the side 
of the car. The construction throughout 
is of the simplest and most substantial 
sort. A multiple-disk clutch is used for 
the high speed, and it is claimed that the 
car can be started on an incline when 
fully loaded by simply throwing in this 
clutch. The machine shown is intended 
for a load of a ton and a half, but it will 
carry heavier loads if necessary. 

OLDSMOBILE BUS. 

The bus shown on page 33 is a 20-pas­
senger rig, mounted on the largest com­
mercial vehicle chassis that the Olds Mo­
tor Works produce. This chassis is fitted 
with a vertical 2-cylinder engine' located 
under the driver's seat, and having a 
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THE INCOMPARABLE 

WHITE 

! roller bearings throughout. The wheels 
are large, and are shod with solid rubber 
tires. A speed of 15 to 18 miles an hour 
is obtainable on the high gear, and this 
machine Will be found very serviceable 
for carrying on a bus business where the 
roads are fairly good. 

THE CAR FOR SERVICE 

WHITE CATALOG 
Every one intere sted in automobile s, whe the r steam, ga solene or e lectric, should write to us 

for the l\ew catalog of the Mode l  "F" White steam car. It  contains, first of a ll, a brie f 
historical ske tch, tracing the gradual pe rfection of the steam engine by the labors of many gen­
erations of e nginee rs. Then is re lated how Rollin H. White, by the invention of an entirely 
new system of steam generation, whereby the boile r wa s eliminate d, devised the first successful 
steam machine. This car was first offe rt�d to the public in 1901. -- -

Brief reference s are made throughout the catalog to the success of this fi rst mode l and to 
the constan� victories and notable achie ve me nts which every mode l of the White steamer has 
each yea r  place d to its cre dit. There is also included a concise and lucid de scril\tion of the 
White system. Finally, the re are shown the various Mode l  "F" cars-touring cars, Limousine s,  
landaulets, victoria s, runabouts, extension landaulets-which we a re now de livering. 

A POSTAL CARD TO US BRINGS: THE CA TALOG BY RETUR N MAIL 

WHITE SEWI N G  
MACHINE COMPANY, CLEVELAND 

�OHIO 

lJniversal �lectric 
Storage Battery Co. 

MANUFACTURERS OF THE 

MORRISON BATTERY 

THE NATIONAL SIX-C YLINDER TOURING CAR. 

Without a doubt one of the largest and 
finest American machines is the new six­
cylinder National. This car has a 4112 x 
5-inch engine, having individual cylin­
ders and mechanically-operated valves in 
a single valve chamber on each cylinder. 
These valves are worked by a single cam­
shaft. The crankshaft of the engine is 
supported in five large bearings, and the 
crankcase is divided into four compart­
ments. It is also provided with hand­
holes of large size, so that the crankshaft 
bearings can be readily inspected. Jump­
spark ignition with individual vibrating 
coils and a dynamo, storage and dry bat­
teries as sources of current supply are 
used. The dynamo is placed on end just 
back of the dash, so that its bevel friction 
pulley runs against the side of the motor 
flywheel. The commutator can be read­
ily reached by removing a cap. A posi­
tive mechanical oiler is used for lubricat­
ing the engine. The water-circulating 
pump is driven from the camshaft, and is 
readily removable without disturbing any 
parts of the engine. The same type of 
clutch having flat springs beneath the 
leather is used. The clutch is interlocked 
with the brake and gear levers. The 
propeller shaft and the transmission 
shafts are mounted on non-adjustable 
ball bearings. A feature of the National 
car that is noteworthy is the employment 
of two tie-rods between the steering 
knuckles of the front wheels. The hub 
of each rear wheel is fitted with two in­
ternal expanding brakes, as shown in the 
accompanying cut. This is a new feat-

TWIN EXPANDING HUB BRAKES. 

ure found on but few of the 1906 cars. 
We can save you space and weight One of these brakes is operated by a 

in your battery installations. 

The Morrison type of plate with its 

metallic surface and completely 

enclosed active material insures 

LONGEST LIFE, 

GREATEST MILEAGE, 

LEAST MAINTENANCE 

IN AUTOMOBILE WORK. 

COMPLETE LINE OF 

ELECTRIC VEHICLE 

& SPARKING BATTERIES 

ALSO 

BATTERIES FOR 

CENTRAL STATIONS, 

RAILW A Y LI GHTING , 

TELEPHONE AND 

SIGNAL WORK. 

planetary gear arranged on its crank- Sales Office: 
shaft. A Morse silent chain runs back 

1355 Railway Exchange Building 

Factory: 36=38 Union Park Place 

pedal, and the other by the �mergency 
lever. The steering gear is of the worm 
type, and is non-reversible. The body 
used on the car is of cast aluminium. It 
is very commodious, and has a capacity 
of seven passengers, all facing forward. 
The control of this car when running on 
the high speed is so complete that it can 
be speeded from 3 to 60 miles an hour 
simply by opening the throttle. A four­
cylinder National car holds the record, 
of 1,094 3-16 miles in twenty-four hours. 
This means an average speed, while the 
car was running, of 51.9 miles per hour. 
The record was made upon the track at 
Indianapolis on November 4 last, and it 
was an excellent demonstration of 
smoothness and steadiness of running. 
Two cars made the attempt on the prev1-
ous record, but one was driven through 
the fence by accident at night. The 
other car continued in its race against 
time, and succeeded in beating the previ­
ous record by 78 9-16 miles. It also 
broke the 150-mile record, and all the 
other world's records from 650 to 1,050 
miles. A test of this kind is Ol1e of the 
most severe that can be given a car, and 
one which approximates rather closely to' 
what it will have to do when driven at 
high speeds over good roads. from this shaft to a countershaft in front 

of the rear springs, and an individual 
chain from this countershaft drives each 
fMf W�"J, Tl;1e ma.chine is fittecl with CNICAOO, ILLINOIS 

THE STODDARD-DAYTON TOUJUNG CAR. 

An excellent example of a modern 4-
cylincler touring car ill that made by the 



'rhe Morgan & Wright AntonlObile 

Tires. 

A firm that has done much toward 
bringing the automobile tire to its pres­
ent improved state is the Morgan & 
Wright Company, of Chicago. This com­
pany was well known for its bicycle tires 
some years ago, and it has consistently 
maintained its reputation by the manu­
facture of first-class tires, The 1906 line 
manufactured by this firm is said to have 
several distinct improvements as fol­
lows: In the first place, an increase in 
fabric strength of something like 40 per 
cent over the fabric ordinarily used has 
been obtained by a special method of 
manufacture. Furthermore, the fabric 
is so laid down in constructing the tire 
that the latter, when finished, has the 
precise shape that it would naturally 
have when inflated, and consequently 
there is no undue strain of the fabric set 
up when inflation takes place. Another 
advantage found in the Morgan & Wright 
tires is that not only the tread but the 
whole tire is wrapped throughout in its 
construction. The "wrapping" process, 
which is rather of a mystery to the lay­
man, is the process of laying in place by 
hand several l ayers of fabric, in order 
to insure a correct placing of said layers. 
In this way they obtain the position 
which they were to assume naturally, and' 
they are not subjected to undue strains 
of stretching. This process is generally 
used on the tread only, but with the Mor­
gan & Wright tire it is used throughout. 
The fourth improvement is ' the employ­
ing of a very tough grade of specially 
compounded stock for the tread of the 
tire, The balance of the tire is made of 
the highest grade Para rubber, which 
gives the tire great resiliency. These 
tires are made in several styles, includ­
ing the Clincher rim, the Dunlop rim, 
and with the Baily "Won't Slip" tread. 
This tread consists of a series of disk· 
like raised places on the tread of the tire, 
which keep it from slipping under the 
most adverse conditions, and also aid in 
preventing punctures. The Dunlop tires 
are made of the very best materials. The 
rings which secure the tire to the rim are 
of imported piano wire. The great care 
which is used in the construction of the 
tires will be apparent when it is stated 
that the makers keep an expert constant­
ly on duty at the mill which supplies 
them with the fabric, for the sole purpose 
of inspecting the raw In.aterial and re­
jecting any which shows the slightest im­
purity. The record of these tires for 
resiliency and durability is of the high­
est, and the reason for this is readily 
seen in the care which is taken in their 
construction. 

••• 
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These Tires Have Commanded 
Pop u l a r  Favor  Thro ugh 
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brakes lined with camel's hair are fitted 
in the wheels, and a transmission bralie 
operated by a pedal is also provided. The 
car has a 103-inch wheelbase, and 32 x 4-
inch tires. 

AUTO-CAR EQUIPMENT COMPANY'S COM­

MERCIAL VEHICLES. 

This concern makes a specialty of vehi­
cles for commercial purposes, such as 
passenger omnibuses, delivery wagons, 
trucks, and sight-seeing automobiles. 
One of the new models on exhibition at 
the Armory Show is a 12-passenger wagon­
ette, fitted with a double-opposed motor 
of 18 horse-power, mounted crosswise be, 
neath the body. This motor is in an ac­
cessible position and is fitted with a _plan­
etary transmission, giving two speeds 
ahead and a reverse. It drives, through 
an inclosed bevel gear running in oil, 
the countershaft from the ends of which 
chains extend to the rear wheels. The 
machine is very compact and neat in ap­
pearance. Its length over all is 9lh feet. 
It is fitted with movable sashes, which 
can be taken out in the summer, and 
which thus make it a practically open 
vehicle. 

Another machine turned out by this 
firm has a handsome closed body de· 
signed to carry fourteen people, while 
two more may be carried on the driver's 
seat. The body is mounted on the run­
ning gear by a three-point suspension. 
The car is fitted with large 36-inch wheels 
having 3lh, and 4-inch endless solid rub­
ber tires in front and rear. Roller bear­
ings are used in the wheels, which also 
have integral brake drum and sprockets 
attached. The car is driven by a four-cylin­
del' vertical motor placed in front. This 
engine is said to develop 34 B.H.P. at 1,000 
R. P. M. Its valves are all mechanically­
operated and located in the cylinder 
heads. The motor is connected to a two­
speed transmission, the gears of which 
are of wide face and heavy pitch. The 
machine has a wheel base of 120 inches. 
and its length over all is 13lh feet. It is 
proposed to have one of these cars run­
ning between the Garden and the Sixty­
ninth Regiment Armory during the show 
week. An electric hotel bus somewhat 
similar in design is another of the models 
manufactured by this concern. The com- ' 
pany also makes a 3-ton gasoline truck. 
having the same power plant as the 16-
passenger wagonette. This trllck will 
travel 10 miles an hour at high speed. 
It is fitted with a stationary or remov­
able top, as the purchaser may desire. A 
novel feature of this truck is sand boxes 
and valves for sanding tlle road in front 
of the rear wheels, should this be found 
necessary. 

THE 1906 WHITE STEAM MACHINES. 

The new White steam car has a very 
HIGH-POWERED AMERICAN TOURING much lengthened wheel base and a roomy 

CARS. MORGAN �. WRIGHT TIRES side-entrance tonneau bOdy. The power 
(Continued from page 54.) ., . plant is practically identical with that 

Dayton Motor Car Company, and known used last year, the compound two-cylin-
as the Stoddard-Dayton. This machine del' verti'Cal engine being placed iIi front have proven conclusively to auto- should be, by giving a full dollar' s  is  a high-class car in every respect. It mobilists that tire troubles are an worth of service for every dollar under the bonnet, and the flash generator 
is fitted with a 4lh: x 5 Rutenber motor unnecessary bugbear. of cost. being situated under the forward seat. 
having interchangeable, mechanically-op- The car is fitted with bevel-gear drive 
erated valves, all on one side. The in- They have proven this by suc- They have made hostsof friends and disconnecting clutch, for the purpose ce�sfully meeting every demand put because they have made good. 
let and exhaust pipes may be detached upon tires of this character. of allowing the engine to run idle for a 
readily by removing four nuts. The The 1906 tires illustrated above few moments at the start. In connection 
connecting rods are adjustable at both Mere claims to superiority have are a distinct advance in both scien- with this clutch a secondary gear .is pro-
ends. A mechanical pressure-feed oiler had comparatively little to do in tific and practical tire construction vided, by which the car can be run at popularizil;Ig them among automo- over anything that has been offered 
operated by an eccentric lubricates the bilists. to automobilists heretofore. half speed when the engine is making its 
engine. This is controlled by spark and full number of revolutions. This lower 
throttle levers on the steering column. It has been the man-to-man, user���o;�t��e ���e;:ll

t���r�r:� gear can be used whenever the road con-
The brake pedal, when pushed, also user-to-user testimony t h a t  h a s  give unbiased consideration to their ditions necessitate slow traveling and in-
throws out the clutch, and both pedals caused them to b e  k n o w n  a s  merits before specifying 1906 tire- creased power. Ball bearings are used in exceptionally serviceable tires. . 
are connected so as to close the throttle eqUlpment. the engine, transmission, rear axle, and 
and prevent the engine from racing. The They have met the automobiis Ask for copy of " M a k i n g  wheels. The engine i s  lubricated b y  a 
transmission gives three speeds and a re· ist's idea of what a really good tire Good " brochure. belt-driven oiler located on the dash. The 
verse. It is of the selective type and is crankcase is filled with oil, and the splash 
controlled by a single lever working in an from the cranks is relied on for oiling 
H-shaped quadrant. A double universal M 0 RCA N &, W R I C  H T, 0 H I  0 A CO crankshaft bearings. The low speed, 
joint is fitted between its forward end bevel, and differential gears all run in 
and the clutch, which is of the standard oil. This thorough lubrication of all 
cone type with ball thrust bearing. The ��lgs��' . . m ;:'c�;��o�t���!et �iI!���. �5JJ!��:��:��:e wearing parts is a point which has re-
rear axle is of the usual live floating PHILADELPHIA. Broad and Vine Sts. ST. LOUIS. 538 N. Vandeventer Ave, ceiVed special attention with the new 
type employed almost universally nowa· �����AND. . m �:o�b���;e. �5�';:.�RGELlis, ·, ���\���t�ireet mOdels. The engine of the 1906 car is 
days with a bevel-gear drive, the wheels ���J�:poilS: i�� �e���J�re�. ro�ii'::ri:IS�O: ��6�:�t�': Street rated at 18 horse-power. There are sev-
turning on roller bearings on the ends era 1 forms of closed bodies constructed 
()f the incasing tube and being driven 

I 
' by this company, any one of which can 

by the inner live axle through jaw \�;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:II 
be used upon the' standard chassis. This 

clutchlls in the hubs. Expanding-ring "l1li chassis consists of an armored wood 
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frame 13 feet 5 inches in length, and 
carrying at its front end the motor, which 
is directly connected to the rear axle 
by a universally-jointed' propeller shaft. 
Two powerful brakes are provided ; one, 
a foot-brake, acts upon the flywheel by 
means of expanding shoes, while the 
other, the hand brake, is connected with 
expanding shoes within the hub drums of 
the rear wheels. The wheel base of this 
chassis is 9lh feet. It is fitted with 34-
inch wheels having 4-inch tires, and the 
weight of the complete touring car is 
2,275 pounds. 

THE DECAUVILLE MODELS FOR 1906. 

Berksh i re Automob i les 
HIGH CLASS TOURING CARS 

MADE AND TESTED IN THE BERKSHIRE H ILLS 

THREE MODEL S 

1& H. P. $2.000 25 H. P. $2,500 40 H. P. $4,500 
In the Decauville exhibit at the Madison 

Square Garden Show will be found repre­
sentatives of the five models constructed 
for 1906. All are built upon the patented 
frame, in which a steel pan stamped in­
tegrally with the side bars of the frame 
supports the engine and gear case. The 
engine has four vertical cylinders cast 
integrally in pairs, with valve chambers 
on opposite sides. It is automatically 
oiled through a sight-feed lubricator, and 
is fitted with high-tension ignition by 
means of a magneto or batteries. The . 
carbureter is of the automatic type con­
trolled by the speed of the engine. Gaso­
line is supplied by pressure from the 
gasoline tank. A honeycomb radiator 
fitted with a fan, and having its water 
circulated by means of a positively-driven 
gear pump, is used on all the cars. All 
of the driving gears are inclosed and run 
in oil. The five different size'S of cars are 
fitted with 12-16, 16-20, 26-28, 30-35, 45-60 
horse-power engines. The two larger cars 
are fitted with side-chain drive, while the 
three smaller ones have shaft drive. The 
lowest-powered car is capable of a speed 
of from 30 to 35 miles an hour, while the 
60-horse-power machine will travel from 
50 to 60 miles an hour. The Decauville 
Company's exhibit of foreign cars is one 
of the most complete at either show. 

The car that will do in the Berkshire Hills will do anywhere on this earth 
Berk.hire Cars are a modern, up-to-date American product. 

THE NEW DARRACQ LIGHT TOURING CAR_ 

In view of the fact ' that the Darracq 
machine won the Vanderbilt cup, and 
that an extremely high-powered racer has 
been built recently with a view to captur­
ing the two-mile-a-minute trophy at Or­
mond, a brief description of the light 
Darracq touring car, marketed in this 
country by the American Darracq Co., 
will no doubt be of interest. A 20-32 horse­
power model has a four-cylinder verti­
cal engine of 112 millimeters bore by 
120 millimeters stroke, the ' cylinders be­
ing cast in pairs. The engine drives a 
three-speed sliding gear transmission, 
which is in turn connected through the 
usual universally-jointed propeller shaft 
and bevel-gear drive to the live rear axle. 
The three forward speeds and one reverse 
are obtained with a single lever. The 
clutch used in ' the engine flywheel is a 
leather-faced cone, having four springs 
beneath the face to allow of easy engage­
ment. The clutch pedal is connected with 
the throttle in such a way as to close 
this when the clutch is disengaged. The 
throttle lever is located on a stationary 
sector in the steering wheel. The car is 
fitted with internal expanding brakes on 
the propeller shaft and rear wheels. The ' 
engine is lubricated by splash, the level 
in ' the crankcase being maintained by a 
small paddle pump, driven off the cam­
shaft, and which sends oil through sight 
feeds on the dash to the crankcase. 
Either high-tension ignition by coils and 
accumulators, or low-tension magneto ig­
nition is used. The wheel base of the ma­
chine is 120 inches. It is fitted with 
880 x 120-millimeter tires in the front and 
rear ; and the speed it is capable of mak­
ing is in the neighborhood of 50 miles 
an hour. 

THE FOUR-WHEEL DRIVE TRUCKS. I 
I 

In our Automobile Number last year ' 
we illustrated a new fotm Of gasoline 
truck, in which all four wheels were 
driven from suitable countershafts con-

I 
nected with a three-speed transmission. 
The Four-Wheel Drive Company, of Mil­
waukee, Wis., have improved this truck, 
and have now brought out a model in 
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Brancb Stores : CHICAGO, BOSTON, BR.OOKLINE. PITTSFIELD 

For Shakespearets Seven Ages 
Horlick's Malted Milk is used in thous­

ands of homes as an invigorating and health� 
ful-table drink. More wholesome than tea, 
coffee or cocoa. An ideal nutrient for the 
infant, the growing child, and the aged. A 
refreshing and nutritious luncheon for every 
member of the family. Prepared by simply 
stirring in water. 

Pure, rich milk, from our sanitary dairies, 
with the extract of choice malted cereals, 
elaborated to powder form. Also in Lunch 
Tablet form, chocolate flavor. A healthful 
confection for children, and a palatable 
quick lunch for professional and business 
men. At all dmggists. 

Sample, vest pocket lunch case, also book­
let, giving valuable recipes, sent free if 
mentioned. 

Ask for HORLICK'S; others 
are imitations. 

Horlick's Malted Milk Co. 
Racine, WiS., U. S. A. 

London, Montreal. 
England. Canada. 

Leave Winter 
Behind You 

On one of the perfectly equipped "Ad­
mirals," the Twin Screw U. S. Mail 
Steamships of the 

United Fruit 
Company 

They afford the most delightful salt 
water trip of the winter months. Within 
24 hours after leaving, you are in the 
warm airs of the Gull Stream. Hotel 
accommodations in Jamaica satisfy 
every desire. 

Weekly Sailings from Boston and 
Philadelphia. Steamships " Brook­
line " and " Barnstable " weekly 
from Baltimore. 

Round Trip, $75 and $45 
One Way, $40 and $25 

Rates Include Meals and Stateroom Berth 

HA Happy Month in Jamaica" 
is a fascinating booklet we send on request. 

For this and complete information, write to 
one of these addresses. 

DIVISION PASSENGER AGENT 

UNITED FRUIT CO. 
Long Wharf, Boston 
5 N. Wharves, Philadelphia 

104 East Pratt Street, Baltimore 
321 St. Charles Street, New to 

Orleans, or 
Raymond & Whitcomb Co. 

Thos. Cook & Sons 
or local Tourist Agents 

" fOLLOW THE fLAG " 
There is nothing more assuring to the traveler 

than his knowledge of the fact that he is travel­
ing on a firm roadbed upon which is laid the 

heaviest of steel rails, made true in all their curves, and that the train 
which carries him is of the highest standard of excellence known to rail­
roads and is being guided to its destination by experienced minds. These 
are the conditions which become apparent to the frequent traveler on the 
Wabai'h Line and which have made that line justly famous. 

The aggressive management, at all times alert to the needs of the 
public, carry passengers in through cars between 

ST. LOUIS' and CHICAGO 

Kansas City, Otnaha, Toledo, Detroit, Niaga.ra Fa.lls, Buffalo, 
New York, Boston, St. Pa.ul and Minneapolis 

AND BETWEEN 

Chicago and Pittsburg, Buffalo, New York and Boston 

C. S. CRANE, G. P. & T. A. , St. Louis, Mo. 
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Valuable Books 
,rlHS'l' PUBLISHED 

Scientific American 
R.eference Book 

l Zmo. 1116 Pages. Illustrated. 6 Colored 
Plates. Price $1.1)11, postPaid 

tb�:e
e �:���¥fo��e 

o�U::�e�� 
and correspondents is crysLal· 
lizpd in this book, which has 
been in course of preparation 
for montbs. [t is indispensa4 
���s

tiit:ri�rlla�1fl :ft<f. �:t 
��: ���t����;i�� �OO6��c��: 
and is much more complete 
and m o r e  exhaustive than 
anything of the kind which 
has ever been attempted. The 
U Scientific American Refer­
ence Book· " has been compiled 
after gauging t h e  k n o w n  
wants of tbousand s It has 
been revised b y  eminent 8ta ... 

tisticians. In formation h a s  
been drawn from over one ton 
of Government reports alone. 
It is a book of everyday reter­
enee-more useful than an en­
cyclopedia, because you will 
find what you want in an in­
stant in a more �ondensed 

ence alone have made it ��r:ibl:i:;l tb�a�uglist!��:f 
the SCIENTl FlO AMERICAN to pre�ent to the purchasers 
of this book a remarkable aggregation of information. 

Home Mechanics 
for Amateurs 

This book bas achieved an unparalleled success in one 
week, and a Special Edi­
tion of 4�OOO copies has been 

which all four wheels are shaft-driven I 
through bevel gears. The dispensing with 

I chains on a vehicle of this size and con· 
struction should be a valuable feature, as 
such a machine has to go through' all 
kinds of weather and traverse bad road 
surfaces, and the four long chains hereto­
fore employed were apt to stretch and , 
become clogged with mud. The new 
trucks are made in several sizes. The 
drive by all four wheels gives them great 
tractive power, ' and makes them able to 
extricate themselves from almost any l 
pOSition without difficulty. 

•••  
The Sw-inehart Solid Cushion Tire. 

The Swinehart tire, which was illus­
trated in our last automobile number, 
has been used with success by an in­
creasing number of automobilists during ! 
the past year, and almost all of these 
testify to its good qualities as regards 
resiliency and speed. While it is gen­
erally conceded that with an ordinary 
solid tire a speed of 15 miles an hour is 
about the limit, several users of the 
Swinehart tire have traveled in the 
neighborhood of 40 miles an hour with-
out serious results or great discomfort, 
and have proved that this tire is applic­
able to the heaviest and fastest vehicles, 

J;i::�'an� i�S�Yb��k 
t�� as well as to the runabout and light tour­

���Ji'ui'jt;,c; e;il�e�1f'ii"ffel�� ing car. The large number ,  of testi­
�i'i:'ht �ay�m ..tg�y:�, ;�i I monials from users of the tire apparent­
Pr�;.�m:';}1 e;,ii�,!seto I;';;'� ly show that the great troubles of shak­
��.

Ch
D�O{£i��:n

wh'hu ��':1� tng to pieces o f ,  the car . and crYBtalliza­
�i���� c�t!i��rb�i���c�� tion of the parts from excessive vibration 
li'.Jgk ���� ��1�p!i8�nffil: are not what they were thought to be. 
�go

f���gu���ld0i'/f,�� The tire is constructed on very different 
P::�e

toEdl����seis 
T������ �ines from the ordinary solid tire, it hav­

gone, order to-day. mg concaved sidles, a rigid tread, and a 
3'0 Pages 3�6 Engravings Price $1.1)0 clincher flange 'on the bottom. The lat-

TWENTVoTHIRD EDITiON 
EXPERIMENT AL SCIENCE. 

By GEORGE n. HOPKINS 
Revisea ana Greatly Enlarged. 2 Octavo Volumes. 1,100 

Pages. 900 lUustramons. Cloth Bound. postpaia, $5.00. Halj Marotco, Postpaid, $7.00. 
EXPJ,Htl M.EN'L'AI. SCIENCE is so well known to 

many of our readers tbat it is hardly necessary now to 
ntr: w�rk�e���IJi�::ki�! 
decided some montbs 
ago tbat it would be 
��e:�'flo;�ith1��;r: 
in order that the many 
wonderful discoveries 
of modern times might 
be fully described in its 
fJjU� :),�c'i.i�TSh�r. 
w o n d e r f u l  develop­
ments in wireless tele-
����hYbee�r 

m:a:�P
lri 

was necessary. there­
fore, that a good deal of 
new matter s bould be 
added to the work in 
order to make it thor-
��f�lbi�������'v��� 
some 200 P8¥es bave 
been added. On ac­
count of the increased 
size of the work. it has 
been necessary to divide. 
it into two volume8, 
handsomely bound in 
buckram. ----

ter makes it possible to use the tire with 
the ordinary clincher rim employed with 
pneumatics. The tires are constructed 
with rather soft rubber, which has great 
resiliency; and it is due to this fact and 
to their peculiar shape that they ride 
much more easHy than the ordinary solid 
or cushion tire. For the' automobilist 
who wishes to . b e  free from the thought 
of puncture, there is no better SUbstitute 
for a pneumatic tire than that made by 
the Swinehart Company. 

• • •  
A Use1'ul Ignition Ba'tten-. 

An improved form of storage battery 
for ignition purposes is made by the' 

Witherbee Igniter Company, of this city. 
The plates are assembled in separate 
compartments fOI=ed by division walls 
in the containing hard-rubber case, and 
the lugs are connected to suitable bind­
ing posts in the cover. The latter is  
sealed in the case by a soft rubber edge, 
and its overlapping top is bolted to 

BUILD YOUR! OWN BOAT 

BY THE BROOKS SYSTEM 
There is no reason why you cannot own as good a boat as the best 

boat factory can produce i1' vou will use your leisure time to advantage 
and build it yoursel1'. The fact tbat anyone using the Brooks System, no 
matter how inexperienced he is in the use of tools, can build bis own boat at the cost 
of a little lumber and a few nails. has brought boats within the reach of all. All the 
boats built last year, by an the boat factories in the United States, combined in one 
fleet. would not equal the number of boats built during the same time by novices 
using the Brooks SYstem. Our catalog gives pages of testlmQnials with photo­
graphs of the boats built by amateurs using the Brooks �ystem. 

The Brooks lSystem consists of exact size printed paper patterns of 
every piece that goes into the boat, a complete .. et of halftone illustra­
tions showing an actual picture of each step 01' the work properly done, 
detailed instructions to build. covering the entire construction of the 
boat and an itemized bill of all material required and how to secnr" it. 

We tell you how to lay the pattern of each particular part on tbe proper piece of 
material and exactly how to cut-you cut. We then tell you how to fasten E"ach part 
in its rIght place-what kind of a nail to use-how to drive it-you drive it. 

You need no mechanical ability, the Brooks System supplies tbis-how is shown 
In the catalog. 

Many profeSSional men are taking up the Brooks System for mental relaxation 
-for the pleasure of working with their hands and for exercise. 

We bave started hundreds in the boat building business. One man built Sixteen 
boats from one set of patterns last season. Another built ten. The materials COElt very 
little. We furnished the deSign, tbey did tbe work and sold the boats at a big profit. 

You need buy notbing from us but tbe patterns. We have tbem of aU kinds and 
sizes, from small ROW-boats and Canoes to Sea-going Yachts. We have over fifty 
styles and sizes of boats and boat patterns, eacb one perfec� in design for its purpose. 
Our catalog iIlllstrates the product of the best Sta1f of designers in the world. 

Over ten thousand amateurs throughout the world successfully built boats by the 
Brooks System In 1905. 

Wben so ordered, Patterns are Expressed, Charges Prepaid, C. O. D., AlIowing 
Examinat,ion. 

KNOCK DOWN BOATS 
complete from keel t o  cushions and fittings. We send you a eomplete Knocked Down 
Boat, even to tile paint at a cost of very little more tbar the cost of the raw material. 

ILLUSTRATED CATAI.OG OF ALL OUR BOATS FREE 

BOOKS WE PUBl.ISH : 
Useful Information for the Amateur Yachtsman and Boat Builder. Price 25 centB 
Tbe Principles and Operation of Marine Gssolin!' Motors. Price 25 cents 
Book of DeSigns for Practical Boat Builders, Price 25 cents 

BROOKS BOAr M FC. CO. 
Originators o f  the Pattern System of Boat Building 

OSCAR 

FRAYER-M I LLER 
Four-Cylinder. 25 H. P. $3,000 

The Car 

that is cooled through 

Air Jackets. 

Ba" City Mich., U-

LEAR 

AUTOMOBI LES 
Six-Cylinder, 40 H. P. $4,000 

Economical, 
Noiseless, Speedy, 

Successful always. 

REVISED and ENJ.ARGED EDITION 

The Scientific American flanges on the latter. The new battery Ho lds numerous records-among others, 3, 202 miles in 6 days 15 hours 29 

Cyclopedia �:::E.::;� has a new form of plate connection in- i minutes (record) , the last 1, 866 miles without stop of engine (record) . 
side, and all metal parts that might cause I a short-circuit should water accumulate OSCAR LEAR AUTOMOBI LE CO. 

15,000 Receipts. 7 3 4  Pages. o n  the top, have been dispensed .with. A 
Price, $ii.OO in C l oth. $6.00 in Sheep. $6.1)0 

ill Halfllioroeco. Post Free. new form of vent having a large chamber 
'fhis work has been re- for the separation of the gas from ' the 

vised and enlarged, aeid is fitted. '!'he battery is one of the 900 New Formulas. 
The work is so arranged 

as to be of use not only to 
the specialist, but to the 
Benera1 reader. It should 
h��e

e �n� 1 ���ks�o�:verl 
Circular containing f u II 
Table of Contents will 
be sent on application. 

'.rhose who already have 
tbe Cyclopedia may obtain 
tbe 

neatest at present upon the market. 
'.1  

A CLEVER MECHANICAL AND ELECTRICAL 
AUTOMATON. 

( Oontinued from pa;ge 46. ) 
scending and terminating on the right 
side at a level with the terminal on the 

1901 APPENDIX. 
Price, bound in cloth, $1.00 left. Upon this track travel fourteen ball-

postpaid. bearing swinging carriages, their move-

MAGIC Stage I llusions and Scientific Di�er· 

sions, including Trick Photogra.phy. 

Ola�i�d ����g
a�R�:�s 

a�8 
it is one of the most at­
tractive holiday books of 
the year. Tbe illusions 
are illustrated by the 
�:�e��Jlt�� �ip�nJ�aXf 
the tricks are, in many 
cases, furnished by the 
prestidigltatellrs t h e  m­
selves. Conjuring, large 
stage !IIuslons, fire-eat.­
ing, s W 0 r d-swallowing. 
ventriloquism} m e nt a l  
m a g  1 c ,  anCient magic. 
automata, curious to�, 
�J"filc�:'i�dP�:'£J�foo: 
:a�h�f 

a�O!lfg
w�fo��: 

scribed and illustrated, 
making' a hand!'ome VOl­
ume. It Is t a s t e f u l l  y 
printed and bound. Ac-

ments being controlled by an electric 
motor. The carriages are filled with dry 
storage batteries, the conibined weight of 
which is sixty pounds. These batteries 
are shifted from one side to the other of 
the body by means of an electric motor 
controlled by a mercury governor. 

At the back of the figure is the switch-
board containing the rheostat, 
switches, three single levers, and 
automatic 'brakes, besides several 
ingenious devices for directillg the 
ments. 

fifteen 
three 
other 

move-

The connections are 'made, the current 
switched on, and at a given number of 

At the " Old Show in the New Annory " 

69th Regiment, New York. 

�:s�i"J:i��ege fle 's"ia�3: degrees or steps regulated by the cent- McMurtry Gold Medal, two F"lfSt CJasa 
ered gear-Wheel, 'Workling on the cam of 

COLUMBUS, OHIO 
FRAYER-MILLER AUTO Co. 

Broadway and 65th St. , New York, N. Y. 

DOCTOR'S 
STANHOPE 

16 H. P. $1400. 
Chassis is  the same as used in our 
Model Four Light Touring Car 
which carried five people in the 
New York Motor Club's  recent 
Economy Test and defeated every 
touring car entered, winning the 

Certificates and one other Medal. 
By A. A. HOPKINS. 568 page •. ar�����"�i�ei�.1fl8· 
MUNN & CO" Publishers. 36 t Broadway. NEW YORK the motors, the 'Neight13 are release,d from ' T H E  E. H. V. C O M  P A N  Y • M I D D L E T O W N .  C O N N .  
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The Haynes 50-Horse-Power Touring Car. The 1 906 Lane Steam Touring Car. 'fhis is One of the Few Steam-Propellell 
Cars Still Manufactured. 

'I'he Rambler 1 8-Horse-Power Double-Opposed-Cylinder Touring Car. The 40-45-Horse-Power Columbia Heavy Touring Car. 

The New Grout 30-35-Horse-Power, 4-Cylinder, Gasoline Touring Car. The 45-60-Horse-Power New American Mercedell. An Exact Duplicate of the 
Famous German �lachin�. 

The 1 6-Horse-Power I %,-Ton Truck of. the Rapid Motor Vehicle The 2o-passellger Oldsmobile Bus Ifltted With a I 6 -Horse-Power, 2-Cylinder, Vertical 
Company. Motor. 

SOME OF THE LARGEST HIGH-POWERED AMERICAN TOURING CARS AND COMMERCIAL VEHICLES. 
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