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ders are cast integrally, in pairs, and aluminium 
plates an the sides, covering openings into the 
water jackets, offer the advantage that they would 
give way, should the water freeze in the cylinders iu 

winter, and hence protect the latter from crack in It 
In the plan view of the chassis, the four inlet valves, 
with their handles for removing, held from turning by 
springs, can be seen. The side view of the motor 
shows one of the spark plugs similarly fitted. The 
small eccentrics on the main shaft are also visible. 
Two springs, depending from a cross arm on the valve 
stem, bind the l.atter to the eccentric rod and hold the 
valve down on its seat. The eccentric rod raises the 
valve through a small bell crank, and the valve fol
lows the motion of the latter in closing, being bound 
to it by the two springs till the valve seats, when the 
bell crank moves away and the pressure of the springs 
clamps the valve to its seat. The arrangement causes 
the valves to close quietly and without the blow_ that 
is usual with the ordinary exhaust valves. 

The inclined rod at the front of the motor connects 
the shipper of the ball governor on the motor shaft with 
the throttle valves for each pair of cylinders. Rotating 
cylindrical valves are used, having long slots that 
match similar slots in the sleeves in which they turn. 
The governor rotates the valve sufficiently entirely to 
close these slots, which are tapered on the cutting off 
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THE LATEST TYPES OF MOTOR BICYCLES. 
The increasing interest in motor bicycles manifested 

of late among cyclists is directly attributable to the nu
merous improvements which have brought various 
makes of these machines up to a high standard of ex
cellence. These improvements are so many and varied 
that we cannot attempt to discuss them all in the brief 
SpitCe at our disposal. We will, however, mention some 
prominent types of motor bicycles and review their 
principal features. 

The Thomas "Auto-Bi" shown in our first illustration 
comprises a number of important details. The cushion 
spring fork absorbs all concussions and handle-bar vi
bration, relieving strain on the mechanism and frame, 
and eliminating all fear of broken forks, which has been 
dreaded so much in the past. The machine is driven by 
a 2112 harse power motor through a peculiarly con
structed belt. By an ingenious combination of leather 
and steel, this belt is made to have the unstretchable 
qualities of steel, while preserving all the elasticity of 
leather. This to a large extent reduces strain on the 
motor and tires, and prevents skidding, at the same 
time increasing the speed of the motor and the hill
clim bing capacity of the bicycle. The machine is pro
vided with large flywheels. These, as well as the 
bearings and the connecting rods, are one-piece forg
ings_ The bearings are all large, and are hardened 

The "Orient" Motor Bicycle. 

edge, so as to close the ports gradually. By rotating 
the sleeves sufficiently to corrf3spond to the valve move
ment, which may be done by a small hand lever on the 
steering column, the governor can be thrown out of 
action completely, or thf3 motor speed be partially ac
celerated, as desired. 

The German Eisemann magneto system of igni
tion is employed. A rotary gear pump circulates 
the water through the engine jackets and radiator, 
behind which a fan makes a forced draft. Strainers 
are placed in the water and gasoline pipes, and are 
readily removable for cleaning. The spraying nozzle 
of the carbureter may also be easily removed. The 
auxiliary air pipe of the latter is fitted with a weighted 
butterfly valve that opens proportionally as the speed 
and suction of the pistons increase. This is intended 
to maintain the mixture constant. The spark, the mix
ture, and the throttle are all also controllable from the 
seat by levers on the steering pillar. 

Our illustration gives a good idea of the general 
appearance of the car. Its wheel base is 93 inches, and 
its tread is 56 inches. Wood wheels shod with 4-inch 
detachable tires are used. 

• • 

The twelfth census, 1900, divlilges the fact that there 
were 27,029 photographer"! ennmerated in the United 
States, of whom 23,442 were males and 3,587 females. 

THE LATEST TYPES OF MOTOR BICYCLES. 

and ground. All details are built for strength and 
durability, and yet the total weight of the machine is 
but 95 pounds. 

A great deal of ingenuity has been exercised on the 
"l\fetz" motor bicyclf3 in . arranging the necessary parts 
in the most compact manner. Tubing of very large 
diameter has been used for the purpose of resisting 
strains peculiar to motoI'-driven bicycles. At the 
same time the inner space of the frame is utilized for 
various purposes. The top frame tube serves as a 
reservoir for lubricating oil, while the induction coil 
is neatly incased in the seat mast, where it is safe from 
injury. The lower tube serves as a muffler, through 
which burnt gases pass from the cylinder. The motor 
crank case is built integrally with t.he frame of the 
bicycle, and this, while reducing weight, adds to the 
staunchness of the machine and prevents those numer
ous troubles attributable to a continual ;vibration of the 
motor. The flywheels are placed outside of the crank 
case, which allows them to be of larger diameter than 
is usual, and therefore to have greater effect. The driv
ing sprocket is fastened to the crank shaft by a flexible 
connection.. ThiE flexibility may be adjusted to any de
sired degree of tension. The durability of the chain is 
increased, owing to its relief from violent impulses of 
the motor. Means Rre provided for oiling the motor 
while riding. Another important feature is to be fOlmd 
in the constant-level, float-feed carbureter. Three spray 
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nozzles are provided at equi-distant points around the 
mixing chamber which encircles the float chamber, so 
that whether the machine be going up or down hill, 
a proper suction level is kept. There is also a trap for 
catching water and sediment in the gasoline. 

The "Indian" motocycle is another type of machine 
which has become quite popular in the cycling world. 
Great care has been exercised in the construction of 
the motor used in this machine, and, by thorough test
ing under all conditions, it has been brought up to 
a high state of efficiency. The problem of power trans
mission to the rear wheel is solved by using two chains; 
one chain of short length is run from the motor to a 
countershaft mounted on a hanger bracket, and the 
other chain transmits power from this countershaft to 
the rear wheel. In the hanger is an eccentric for ad
justing the chains. A speed reduction is made on each 
chain, and they are so constructed and arranged that 
it is impossible to break either one of them, even 
though the speed lever be thrown over to its full limit 
at the start. The entire power of the motor is com
municated to the rear wheel, and a steady positive 
drive is obtained without any slip whatever. The "In_ 
dian" motocycle has one lever control. This is impor
tant to the beginner and even to the experienced cy
clist, for in threading one's way through a crowded 
street, even the best of operators is liable to be coli-

The Thomas Motor Bicycle. 

The Metz Motor Bicycle. 

fused by a multiplicity of levers. The single lever 
on this bicycle starts and stops the machine and in
creases its speed. The same lever lifts the exhaust valve, 
permitting the machine to be started with but slight 
compression in the cylinder, and it also governs the 
time of the spark. The carbureter used on the "Indian" 
motocycle, which is constructed on the float and con
stant-level principle, embodies a number or new and 
important details. It allows of a steady flow of gaso
line under all conditions of travel. The air is taken 
in through a hood at the bottom, and is adjusted by a 
regulator at the top. It has been found that a better 
mixture is obtained by taking the hot air off the cylin
der. The gas lever, which can be operated without 
taking the hands from the bars, is arranged to admit 
a larger flow of gas into the engine when extra spbed 
or power is required. The machine has a very narrow 
tread, which. offers the advantage of a nearly naturaJ 
position when riding. Its totai weight is only 98 
pounds. 

In contrast to this light machine is the heavy "Orient" 
motor bicycle, which weighs about 160 pounds. The 
makers of this machine have worked on the principle 
that even the lightest of motocycles is too heavy to 
pedal in case of a break in the motor, and that conse
quently the reduction of weight is not of such impol'
tance as a heavy but strong construction, which would 
prevent such accidents and at the same time furnish 
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sufficient power to drive the machine 
over the worst of roads by motor 
power alone. The weight of the "Ori
ent" motor bicycle serves also to ab

sorb the vibration of the motor and 
prevent jarring of the machine and 
fatigue of the rider. A three or four 
horse power motor, as desired, is used 
for driving the machine. Great care 
has been exercised in the construction 
of these motors. The, very be'st ma
terial is used, because weight is not 
a limiting item. Fluted copper rings 
are fitted over the cylinder to radiate 
the heat, instead of the cast flanges 
that are generally employed. The ac
curacy and reliability of the carbureter 
used on this bicycle have had much to 
do with the success of this type of 
machine. The spark plug is provided 
with porcelain insulation, which has 
been found to be one of the best ma
terials for this purpose. Power is 
transmitted to the rear wheel throug;h 
a leather belt especially prepared and 
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to the hub. Upon the return stroke 
of the rod, the rollers slide back off 
the incline sufficiently to free them
selves and allow the sleeve to roll 
back over them. In the center, or 
neutral position, it can move either 
way without becoming locked, while 
the forward and reverse movements 
are obtained by sliding the cage and 
rollers either forward or backward 
upon the surface of the hub. There 
are as many separate sleeves and sets 
of rollers as there are connecting rods, 
three being the number now used. 
This gives three power impulses per 
revolution to the axle and drives it 
very steadily. As the rollers run in 
oil, they are noiseless, and as all the 
wearing surfaces are of the best hard
ened steel, the wear is found to be 
very slight. An experimental truck 
has been in operation for two years 
and has shown the wear of the 
roller ratchet to be almost inappreci
able. 

heavily stitched. This offers a flat 
plane surface, which is very reliable. 
The motor is thrown in or out of gear 

CHASSIS OF UNION MOTOR TRUCK, SHOWING SIMPLICITY OF DRIVING 

MECHANISM. 

The company expect to have a 
truck in the commercial vehicle con
test of the Automobile Club of Ameri-

by means of a jockey pulley on a 
curved arm forming part of a handle, as shown. 

.., II' I. 

A NOVEL TRANSMISSION DEVICE FOR GASOLINE 

AUTOMOBILES. 
Our illustrations show a new transmission device 

brought out by the Union Motor Truck Company, of 
Phi.ladelphia, Pa., and first exhibited at the 1903 New 
York Automobile Show. This device solves, in a 
simple manner, the double problem of connecting a 
gasoline motor directly to the driving axle of an auto
mobile, and likewise of furnishing a speed-chang
ing arrangement by which the speed of rotation of 
the rear axle can be varied without varying that of 
the motor. The chassis is made up of a U-shaped 
steel frame carrying a two-cylinder, 12 horse power 
motor, with a slid able crank-pin in the flywheel, di
rect connected to a roller ratchet device on the rear 
axle. When the motor is being started or is running 
idle, the crank-pin is in the center of the fly-wheel 
and the connecting rods are at rest. The wagon is 
started by sliding the crank-pin slightly off the center 
of the fly-wheel, which gives a slight reciprocating 
motion to the connecting rods, causing them to turn 
the rear axl.e by the series of impulses they give it 
through the medium of the roller ratchet. A slight 
throw of the crank-pin gives short, extremely powerful 
impulses, while a longer throw increases the duration 
of the impulses and conduces to higher speed. The 
operation of the roller ratchet is virtually the same as 
that of the coaster brake on a bicycle, with the ex
ception, however, that the former may be made to 
propel the vehicle backward as well as forward and 
may be thrown out of action when desired. 

Referring to the diagram, the reader will see the 
construction of the principal parts of the mechanism. 
The crank-pin is on a slide in the flywheel, which is 
fastened to a piston moving in a cylinder in the fly
wheel casting. A powerful spring holds the piston 
normally, so that the crank-pin is ex
actly on the center of the flywheel. 
The crank shaft is hollow, and has a 

passage opening through a check 
valve into the top of the cylinder. 
There are two other valves (not 
shown) for the purpose of emptying 
the cylinder slowly or quickly, as de
sired. 'Oil is the fluid used for mov
ing the piston, the oil being forced 
through the crank shaft by a plunger, 
which is started or stopped by throw
ing in or out a small friction clutch. 
The starting and stopping of the pump, 
the opening of the two oil relief valves, 
and the application of a powerful band 
brake to the differential drum are all 
accomplished by moving a single lever 
through an arc 'of 40 deg. When coast
ing, the motor can be thrown out of 
gear temporarily by setting the roller 
ratchet in the neutral position. The 
ratchet i.� instantly reversible also at 
any speed in case of extreme necessity. 

of intersection. In the hollows are placed o/s-inch harden
ed tool steel rollers, 3 Y2 inches long;. Two or three sets 
of these rollers are placed end to end, properly spaced 
and separated by a slotted bronze cage, C, according 
as two or three connecting rods are used. The guid
ing cage of the rollers fits loosely over the steel hub, 
and is but %-inch thick, thus allowing the rollers 
to project 1-16 inch above and below it. It is keyed 
to the hub with two keys, K, wide and straight where 
they fit in the latter, but having a narrow feather 

DIAGRAM OF IHE POWER-TRANSMITTING DEVICE. 

running at an angle across their surfaces, which slides 
in a corresponding groove in the cage. By sliding 
the key sideways in the hub, therefore, the cage is 
made to revolve around it slightly in one direction 
or the other (about �� inch each way), and thus to 
move the rollers till they jam between the inclined 
portion of the hollows in the hub and the outside 
sleeve which encircles them and to which is fastened 
the connecting rod. The push or pull of the rod is 
then transmitted directly through the jammed rollers 

ca this spring, and its operation will 
no doubt be watched with interest by many. 

. ... ., 

The Manufacture of tbe Deadly Dart Polson of 
the Sarawak Indian8. 

A close investigation has been made by Mr. C. G. 
Seligmann into the manufacture of the deadly poison 
used for darts by the natives of the Baran district of 
Sarawak in the course of a visit to Long Tamata on 
the Barem River. This poison, which is of vegetable 
origin, is generally known among the up-country tribes 
of this region by the name "ipoh.'" The poison is a 
nitrogen-free glucoside which affects the muscle of the 
heart and the central nervous system of the individual 
who is struck by a dart. It is a poison existing in its 
raw state, being the sap of the upas tree. The pro
cess of collecting the poison is very simple. Upon 
the bark of the upas tree a number of little channels 
are cut by means of a special gouge, extending in 
oblique directions, and all converging at their lower 
points into one vertical channel. The sap thus tap· 
ped by this scoring runs down the oblique cuts into 
the vertical channel, and is there collected in tubes of 
bamboo. In its raw condition the up as sap is of a 
yellowish white color, and bitter to the palate. Short
ly after exposure to the air, it darkens in color and 
becomes sticky, and in course of time develops to 
brownish black. The juice is subsequently submitted 
to a prolonged boiling, the vessels for this purpose 
being of an extremely primitive nature, since they 
are fashioned from palm leaves. The up as tree sap 
is poured into these vessels, which are then suspended 
a few feet above a fire. The boiling process is some
what protracted and during the whole time the sap is 
constantly stirred. During this operation the liquid is 
transformed into a thick, viscid mass, and in this con
dition it is withdrawn from the fire and set on one side 
to cool. When cold, the sap is a solid, hard, yet 
brittle substance, though before it is quite set the leaf 

is rolled up with its soft contents, the 
two ends tied with rattan and the 
poison thus kept until required. 

The darts, which are projected by 
the natives through blowpipes, consist 
of strips of p!flm wood from 20 to 30 
cm. in length, are pointed at one end, 
and a quantity of the poison is then 
removed from its palm leaf receptacle, 
and ground up until it is of the con
sistency of flour. It is then mixed 
with water and stirred up until it be
comes a thin paste, which is smeared 
upon the points of the darts. The 
process of preparation takes place be
fore a fire, and when completed the 
darts are placed with their points to
ward the fire, until the ipoh has dried 
into the wood. In the case of the 
darts that are required for the large 
game, the point of the weapon is split 
open, and a thin metal wedge or plate 
is inserted, and the whole point is 
then smeared with the poison. The 
opposite end of the dart comprises a 

small conical butt made of the soft 
pith of the sago palm. The darts are 
carried in small bamboo quivers, points 
downward, fixed into the loin cloth of 
the native, with the points protected 
by a piece of animal skin. 

••• 

The aeta:ils of the rQller ratchet can 
be readil'y comprehended from our dia
gram. A st-eel hub 8 or 12 inches long 
by 7 indl€S in diameter is keyed to the 
axle. On the periphery of this hub 
there are 12 longitudinal hollows % 
inch deep by % inch wide at the bot
tom, with sides flaring out to a width 
of 1 % inches at the circumference of 
the hub, and forming an angle of about 
10 deg. with a tangent to it at the point 

UNION GASOLINE MOTOR TRUCK, SHOWING CONNECTING RODS FROM MOTOR TO 

REAR AXLE. 

Improvements under way by the 
railroads of the United States aggre
gate nearly $400,000.000. 
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