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as the Haynes Company’s leading model
for the present year.

The machine on our front page which
most resembles the automobile of to-day
is that constructed more than ten years
ago by Mr. Ransom E. Olds, of Lansing,
Mich. The picture is reproduced from
the ScientTiric AMERICAN of November
21, 1896. Like almost all of the first ma-
chines, as above stated, Mr. Olds’s early
car had the engine and transmission
mounted upon the running gear, while
the wody was supported on three full
elliptic springs. The engine used was a
single-cylinder one of 5 horse-power
placed horizontally on the running gear,
and arranged to drive a countershaft
through three separate speed changes
giving 4, 8, and 12 miles an hour nor-
mally, while by speeding up the engine,
the car could e driven as high as 18
miles an hour. A single chain from the
countershaft drove the rear axle, there
being a considerable reduction, as can
be seen. The rear axle was provided
with a differential. Wood wheels pro-
vided with 1%-inch solid cushion tires
were used on this car, the wheels being
provided with ball bearings. A tiller
steering device turned Loth front whes
en a simple design of steering knuckle.
In our former description a great point
is made of the fact that the fuel supply
is located eelow the engine, and has no
connection with the wody. This was done
in order to obviate any chance of explo-
sion.

While the machine in question was one
of Mr. Olds’s first gasoline cars, it was
by no means his first machine, as several
years before he produced a three-wheeled
steam automobile which had a huge
boiler behind fired By liquid fuel. After
turning his attention to the gasoline en-
gine, however, as can ke seen from the
illustration, Mr. Olds produced a very
creditable machine for that day, and he
has since held his own in an industry |
that has Wecome vast and in which im-|
provements have been made more rapid-

ly, perhaps, than in any other field.
—_—

THE CADILLAC 20-HORSE-POWER FOUR-
CYLINDER ENGINE AND GOVERNOR.
(Continued from mpage 24.)
around a central vertical or inclined
shaft, 4, driven By gears from the cam-
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shaft and running upon ball kearings.
Pivoted on a pin passing through this
shaft, and held in the tilted position |
shown ly the spiral spring, C, is the!
ring, B. As the revolutions of the shaft,/
4, and ring, B, increase, centrifugal
force tends to make the ring assume the
horizontal position shown by the dotted:
lines, and as it does so, it pushes upward
on the link, D, and raises the collar, E.
A shifting fork on this collar, as it is\
raised and lowered, rotates a shaft, K,|
and consequently moves back and forth
the lever, F, which is connected Wy rod, |
G, to the throttle. In this manner the[
throttle valve is closed. By varying the
tension on the spring, €, which the driv-!
er can do through the connections, HJ,
and their shifting fork, M, and collar, |
L, the governor can ke set so that it will
not close the throttle seyond a desired
point. The placing of the commutator
akove the governor malkes it very accessi-!
ble. This type of governor is an exclu-
sive feature of the Cadillac 4~cylinderI
cars. |
M - S
ENGINE OF THE CAR DE LUXE. |
(Continued from mage 24.) 4
the ordinary force-feed oiler for lulri-
cating the engine, there is a special
plunger pump on the footeoard, by whichI
oil can e pumped into the crankcase. |
Should the oil overflow above the proper
level, it runs into a special reservoir at-
tached to the Wottom of the crankcase. |
Should the latter overflow, the oil will
run upon the ground. The crankpins are
all hollow, and they are thoroughly luri-
cated By means of eccentric oil ringsi‘
placed upon the crankshaft.

The water
pump is of the centrifugal type, and is
made up of a lronze wheel that revolves
in an aluminium casing. The radiator |
is of horizontal flat tubes indented, so as
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the car that does things—the car for any exploit——for touring, for hill climbing,
for meneral utility.

The Oldsmobile, Model ¢¢A,”” Touring Car for 1907—a thoroughly tested car,
built along the successful lines of Model ‘S’ for 1906, but with greater horse
power, greater capacity and more finished qualities,

The conclusive evidence of the capacity of these cars continunes to accumulate.
Can you get away from the following cenvincing facts ?

The Hill Climbing Ability, again demenstrated
by the recent recerd climb up Twin Peaks, San
Francisce. Iere Medel *“A ' net enly sets a
new mark ef 2 minutes z9 secends, cutting 1
minute 1 secend frem the recerd, but was the first
and enly car te ever make the run te the highest
apex.

T'lotor Endurance, again demenstrated en Ne-
veniber 2o at Cleveland, when Medel “ A ™ com-
pleted a 1e0-heur nen-step run. A cepy ef swern
statements giving details of this run will be sent
te these interested en request.

Touring Quality, demenstrated en the 350-
mile nen-stop run made by Medel A" frem De-
treit, Mich., te Cincinnati, Q., in 14 heurs and 12
minutes, actual running time. This run was
made en the high gear. When Cincinnat1 was
reached the car was driven te the tep of Vine

Street Hill, still on the high gear. The car
which made this remarkable demenstratien ef
teuring and hill.climbing ability was taken
fresh fron the factery and represented the aver-
agerun of stock cars.

Roadability, demenstrated by the 75-mile run
freim New Yerk to Peughkeepsie ever difficult
hills and trying read conditiens with the high
speed lever sealed in. Alse in the Santa Bar-
®ara, Califernia, run, and the St. Catharines
te Terente, Canada, high-speed-lever-sealed-in
run,

If yeu are an Oldsmebile owner, send us yeur
name, address, number of model and date of
purchase, and we will send yeu regularly the
Oldsmobile News I.etter, a weekly publica-
tien deveted te the interest of Oldsmebile en-
thusiasts.
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to allow for expansion in case of freez-
ing. The water circulates back and forth
from one side to the other, and from top
to Wottom through 20, 17, 15, 14, and
finally 12 tubes, the idea being that as
the water cools in descending from the
top to the mottom of the radiator, it does
not require so much room. Everything
about this motor is of the finest, and il
is undoulbtedly one of the highest grade
automokile engines constructed. The
bore and stroke are 125 and 135 milli-
meters respectively, and the horse-power
is 50 to 60. Besides the engine this car
contains several other novel features,
such as the rear axle, which is described
on page 34.
- e
THE AUTOCAR COMBINED ENGINE AND
TRANSMISSION,

The engine and transmission shown
on p. 24 is that of the type XIV Autocar
tonneau, and it is noteworthy as being
one of the few examples of the recent
practice of combining engine and trans-
mission in a single unit and giving this
unit a three-point support. As can ke
readily seen, the transmission gear case
and the crank case of the motor are bolt-
ed together, and the two cases are so
shaped as to completely inclose the fly-
wheel and clutch. The latter is of the
three-ring metallic type, consisting of a
bronze ring with cork or felt inserts that
is clamped between two steel rings at-
tached to the flywheel. As the bronze
ring is rather light, it has ut little mo-
mentum, and consequently Mboth it and
the gears come quickly to rest when the
clutch is thrown out. This makes strip-
ping of the gears improbable.

The motor shown is the four-cylinder,
vertical, water-cooled one used on the
tonneau. (The company also builds for
its runabout a 12-horse-power doulble-op-
posed cylinder motor having the same
arrangement.) The Wbore is 414 inches,
stroke 41, and the motor is said to de-
velop 30 horse-power. The cylinders are
cast separately with integral heads, wa-
ter jackets, and exhaust valve chambers,
and large mechanically-operated valves.
The inlet valves are placed in the center
of the cylinder heads, directly over the
pistons, thus insuring complete filling
of the cylinders at all speeds. All the
valves are large and are mechanically
operated from one camshaft, the lifts
being provided with large rollers, which
insure long life and little friction. The
adjustment of the exhaust valve is oy
cap screws, which screw in the plunger
and are held in the desired place by lock
nuts. The inlet valve adjustment is oy
cap and lock nuts on top of the valve lift
rod. The crankshaft is a weldless steel
forging, oil tempered, with a large flange
for Molting on the flywheel. This wheel
can be easily removed and replaced with
little trouble and no danger of kecoming
loose or running out of true. The crank-
shaft has three long split searings which
can ke readily taken up should any wear
occur. The crank case is made of alumi-
nium alloy, of high tensile strength, and
all the Mearings are bolted to the upper
half. The lower half can ®e removed
without disturbing any other parts, and
the crankshaft and pistons can ke re-
moved without removing the cylinders.
The upper half of the crank case is pro-
vided with two large openings, through
which all adjustments can e made with-
out removing the botfom half. The cam-
shaft and pump shaft gears are at the
forward end of the crank case, where
they are fully inclosed and run in oil
The centrifugal water pump is mounted
on the crank case, and is directly driven
from the camshaft oy fiber gears. It cir-
culates the water through a finned tubu-
lar radiator.

The timer also is mounted on the crank
case and is driven by means of miter
gears from the cam shaft. The ignition is
of the high-tension type from current
supplied oy accumulators. Lubrication is
effected oy a force feed oiler, with an in-
dividual pump for each lead pipe. One
pipe goes to each motor Mearing and a

separate pipe to the crank case to keep
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up the ail level for the splash lubrication.
The oiler is placed on the dash inside of
the hood, the sight feeds only being on
the rear of the dash and visible from the
seat of the car.

The motor, flywheel, ciutch, and trans-
inission are contained and enveloped in
a special alumininm case of high tensile
strength, bolted together and supported
as a unit at three points. Two points or
legs extend from the motor to the frame
and the third point is under the trans-
mission, where it is seated on a stiff
spring. This arrangement makes it possi-
ble to do away with the heavy sub-frame
eonstruction. One of the forward sus-
bénsién pbGiiits i seén at A4, while the
third point is shown at B.

The transmission is of the sliding gear
type with three speeds forward and one
reverse, and with direct drive on the high
gear. The gears are solid drop forgings
of high-carbon steel, oil tempered, with
strong, broad faces. The shafts, also, are
of high carbon steel and run on extra
long Hyatt roller bearings, which insure
perfect meshing of the gears, and elimi-
nate any possible wear. A novel feature
of the Autocar is the control of the throt-
tle and spark, which is by means of grips
forming part of the tim of the steering
wheel, and which thus give the operator
the use of both hands in case of an emer-
gency. The gear shifting lever and the
emergency brake lever are both on the
right-hand side of the car. The foot brake
consists of separate contracting bands on
the hubs of the rear wheels, while the
emergency brakes are of the expanding
type in these hubs. Application of the
emergency brakes first throws out the
clutch. An irreversible worm and sector
steering gear is fitted.

The rear axle is of the live type, and
is of steel, incased in seamless tubing and
ground to size. The wheel ends of the
axles are squared, and fit the squared
openings of the hub, doing away with the
use of keys and eliminating any possi-
bility of‘ trouble at this vital peint of the
drive. Four sets of roller bearings, in
connection with large ball thrust bear-
ings, reduce friction to a minimum, The
rear axle tube is securely fastened to the
frame by two radius rods, which relieve
the springs of the drive of the car. No
torsion rod ‘is needed. The bevel gears
and differential gears are entirely housed
and run in oil.

— -

AN AUTOMOBILE MOTOR WITH ROTARY
VALVE.

(Continued from page 25.)
approximately flat cuts, such as B, which
form the port spaces 120 deg. apart, there
being one for each cylinder. This cut-
ting of the ports in a single shaft insures
absolute timing of the valve action, while
the single cut serves both for the ex-
haust and the inlet ports. The three
cylinders are cast in one piece with a
single port, P, at one side of each cylin-
der. The three ports are surrounded by
water, which insures perfect cooling; be-
sides this they are of short length and
small surface, which makes for greatest
efficiency. The diagrams make plain the
arrangement of the ports, as well as the
various positions of the valve for admis-
gsion, ignition, and exhaust. The large
diagram shows plainly the practically
straight passage of the gas into the en-
gine, the short cylinder port with conse-
quent small area, and the sweep of the
incoming cool charge against the hot
cylinder head and spark plug, which
makes it certain that the mixture at the
point of ignition will be little, if any,
diluted by the residue of the preceding
charge.

In the second diagram, showing igni-
tion position, the cylinder port is closed.
Its wall area and contents are both very
small, while ‘the surfaces of the valve
and valve bushing in contact are very
large, thus insuring freedom from leak-
age. Furthermore, the position of the
motor, which is inclined at an angle of
30 deg., as in all Duryea vehicles, is
such that the piston movement threws
any oil that may be above the piston head
inte this port, thus perfectly and copious-
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ly lubricating the wvalve, particularly at
the compression dead center, where the
pressure is highest and the need for a
tight joint most imperative. The sketch-
es do not show an ignition method, but
both the jump spark and the make-and-
break have been fitted to this style of en-
gine with equal satisfaction, although Mr.
Duryea prefers the larger spark secured
by the make-and-break system.

The third diagram shows the valve in
the exhaust position, and makes quite
plain the straight passage for the escape
of the heated charge. These ports are
3 inches long by about 3 inch wide.
They open more suddenly than most pop-
pet valves. Their large size, quick action,
and perfect shape contribute to superior
results. It is readily seen that with a
poppet valve the gases conflict with each
other, coming, as they do, from oppositz
sides of the valve toward a common cen-
ter, and that they are further retarded
by this center being occupied by the
valve stem and valve stem guide used in
the ordinary construction. Further, the
ordinary poppet valve can neither be
cooled nor water-jacketed, and frequently
gets red hot. It is always much hotter
than is compatible with proper wearing,
so exhaust valves, as is well known, give
users considerable trouble. They fre-
quently need regrinding as well as re-
newing, while the wear of the tappets
and cams, breaking and loss of temper
of the springs, wearing of the guides,
pitting of the valve surfaces and valve
seat surfaces, and similar destructive ef-
fects, all contribute to make the ordinary
exhaust valve a thing to be avoided if
possible. With this type of valve, too,
there is no chance of a valve breaking
and slipping into the cylinder, with the
result that the cylinder is cracked and
has to be replaced—a matter of consid-
erable expense if the cylinders are castl
in pairs. In fact, these troubles have
made engine users look toward the two-
cycle engine as a possible better device.
The Duryea rotary valve avoids these
troubles. There are no springs, cams, or
tappets. The motion is a smooth rotary
motion, perfectly balanced, instead of a
clatter and multiplicity of varied strains.
There are no springs, slides, cams, or
gears. The valve is ground accurately to
size, although the packing surfaces are so
large and the iubrication so perfect that
a slight variation in size produces no
perceptible loss. .Both the valve and the
lubricating oil on its surface are kept
cool by water all around the cylinder
ports, as well as water through the cen-
ter of the valve. This double water cool-
ing absolutely prevents overheating of
any part or burning off of the lubricat-

ing oil, and so perfectly insures long life
to both the valve and its bushing. The
valve bushings are removable, so that in
case of damage, such as might occur by
| some foreign substance passing through
the valve and scoring the surface, both
valve and bushing can be removed with-
out detriment to the cylinder casting.
The expense of -upkeep is extremely
slight, for the bushings are not of great
cost and the valve, after a long period
of use, can be reground if necessary, and
a slightly smaller bushing fitted at little
expense.

The valve is driven by a silent, self-
adjusting chain, which is long-lived and
needs no attention. This chain is free
from the noises that accompany gears,
particularly after they have been in use
long enough to wear slightly, for gears
under the intermittent action of the
valves become quite noisy as soon as they
get slightly loose. The spark timer is
attached to the valve shaft on the outer
side of the sprocket, while the water
enters and leaves the valve at the oppo-
site end.

In general this design of engine is the
most simple yet seen for a four-cycle,
and avoids the objectionable features of
the two-cycle, such as leaks around thu
sides of the piston from the transfer port
to the exhaust port, the loss of crankcase
compression because of the wearing of
the piston and cylinder, and the mixture
of the lubricating oil with the explosive
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