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'FRICTION-DRIVE CARS |

A NEW DOUBLE.DISK TYPE OF FRICTION-DRIVE
AUTOMOBILE.
In the view of the chassis shown herewith, upon
close examination the reader will note
the tops of two transverse disks that
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vehicle runs and rides very easily. It is steered by a
lever, and can be run at as high a speed as 30 miles
an hour. The motor and the body are mounted on
two long side springs, which absorb all the shocks
from the road.

That this machine, as well as the larger four-passen-
ger one built by the same firm, is quite practical upon
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perfect scores; while the larger Holsman car (which,
however, was fitted with the same engine) was penai:
ized only 14 points, as against 151 of its nearest com-
petitor. The small photograph in the corner of the
larger cut shows the advantage of large wheels upon
snow-covered roads. A machine of this type can
traverse deep snow without any very great difficulty.
It will likewise not be found wanting
on muddy or rocky roads; and owing

project upward at about the middle of
the frame. These disks are on an ex-
tension of the engine crankshaft, and
they not only act as flywheels, but also
serve to transmit the power to two-
short countershafts, whence it is car-
ried by chains to the rear wheels of
the car. For this purpose each coun-
tershaft has slidably mounted upon it a
smaller disk wheel. The short counter-
shafts are pivoted so that, by the move-
ment of a pedal, they can be brought
in contact with, or separated from, the
main driving disks. Normally, one of
the small wheels comes in contact with
one disk and the other with the second

to its being equipped with solid tires,
which .of necessity precludes any tire
trouble, it is a great favorite with phy-
sicians and other men requiring a ma-
chine of extreme reliability.
— e e
A SUCCESSFUL FRICTION-DRIVE
AUTOMOBILE.

For several years past the friction
disk form of variable-speed transmis-
sion has been experimented with and
used with satisfactory results by a num-
ber of western manufacturers. Perhaps
the most successful, at any rate the
most up-to-date, apnlicstion of this form
of transmission is that found in the

disk when the pedal is pushed forward.
This rotates both small wheels in the
same direction. The reverse is obtained
by swinging the countershafts so that
their respective wheels contact with
the opposite disks. The wheels can be moved in uni-
son toward or away from the center of the disks to
obtain the variation in speed. This is accomplished
by the second wheel seen below the steering wheel.
No differential is required, as the differential move-
ment is allowed for by the slip of the smaller steel
wheels on the leather-faced disks. This machine is
a variation of the usual friction drive arrangement,
such as is described below. In doing away with the
differential, the designer has hit upon a rather more
complicated arrangement. This, however, has the ad-
vantage that there are no differential gears to wear
or strip, while since the drive to each rear wheel is
entirely separate, in case of accident to one side of
the transmission the car can still be propelled by the
other.

THE HOLSMAN ROPE-DRIVE AUTOMOBILE.

By the use of wire-rope cables for transmitting the
power from the countershaft to its large rear wheels,
the Holsman automobile is put in the class of friction-
driven machines. This buggy, with its large wood
wheels and solid rubber tires, is the nearest approach
to the horseless carriage type of automobile that has
thus far been produced. Save for the fact that it is
steered by the usual steering Kknuckles, instead of by
swinging the entire front axle on a fifth wheel, the
Holsman machine is in nearly every respect like a
horse-drawn buggy. It is fitted with a double-opposed-
cylinder engine of 4 inches bore and stroke, placed
fore and aft beneath the body, and driving through
two Morse silent chains a
countershaft placed be-
neath. REither one of the B 7y
two sprockets on the en- g
gine shaft can be engaged
by means of a sliding

CHASSIS OF SIMPLICITY FRICTION-DRIVE AUTOMOBILE.
In this type of friction.drive car two large disks on the prolonged crankshaft drive two smaller wheels

on two short transverse shafts that carry the driving sprockets.

ordinary rough country roads, is proven by the fact
that one machine of each type won first place in their
respective classes in a 105-mile reliability run from
Chicago to Auroi:z and return, held last July. Out of
eighty-four cars which completed the run, the smaller
Holsman machine and two Maxwell runabouts made

Lambert car built by the Buckeye Man-
ufacturing Company, of Anderson, Ind.
Combined with an extremely simple
propeller shaft and bevel gear drive,
and deriving power from a 40-horse
power motor, this transmission offers many advan-
tages, chief of which are simplicity and lack of expen-
sive up-keep.

The Lambert touring car has the general appearance
of any high-grade 4-cylinder automobile. The large view
of the transmission printed below shows practically all
the working parts of the car. A

very large motor flywheel faced
with aluminium (F in the illustra-
tion) is made to serve as the driv-
ing disk, while a large spoked wheel,
W, having a ring of compressed pa-
per, X, bolted to its periphery, acts
as the driven. This latter wheel
can be slid on its shaft across the
face of the driving disk. On one
side the reverse is obtained, while
when it is slid to the other side of
the flywheel, the forward speeds can
be had. The lever, L, which moves
over a quadrant whose notches cor-
respond to the different speeds, op-
erates the long, curved, shifting
lever, S, by means of the smaller
lever, M, and the connection, N. By
sliding the wheel, W, from the cen-
ter to the outside of the flywheel, F,
any speed from a crawl to 45 miles
an hour can be obtained with .the
motor working at full power. After
the wheel, W, has been slid to the

THE HOLSMAN AUTOMOBILE WITH WIRE-ROPE DRIVE.

This machine i3 one of the most successful of the *horseless carriage* type. It is pro-
pelled by a double-opposed-cylinder air-cooled motor having two different speed reductions

to the countershaft,

proper place, it is brought against F
by a push on pedal Y. This pedal,
through a connecting link, A4, and
lever, B, turns the hollow shaft, C,
which has at each end short levers
connected by links, B E, to the pivoted

feather, which is shifted
by a small lever on the
front part of the seat. Or-
dinarily, the starting and
running can all be done
on the high speed. This
is accomplished by pulling
back the long lever at the
right of the driver, which
throws forward the coun-
tershaft and tightens the
ropes, thereby transmit-
ting the power to the rear
wheels. A differential is
not necessary, as the ropes
can slip without damage.
These ropes are in reality
snecial wire and rope ca-
bles, made of the strong-
est Manila rope and steel
wire. Besides giving a
silent drive, their life is
considerable. The reverse
is obtained by a forward
movement of the hand
lever, which causes two
small grooved wheels on
each end of the counter-
shaft to come in contact
with the rubber tires on

bearings, G H, of the transverse shaft.
The result is that the whole shaft is
moved bodily forward and W is pressed
against F. The pedal is held where set by
means of a locking spring, I, that travels
over a notched track. By pushing on the
upper edge of the pedal, the locking spring
is released and the pedal, and consequently
the transverse shaft, are both drawn back by
a spring. This pedal corresponds to the
clutch pedal- of any ordinary car, but it is
exactly opposite in its action. The pedal, Z,
operates an expanding brake in drum, »’, on
the transverse shaft, and is interlocked so as
to break the contact between F and W when
it is applied. The outer hand lever works,
through an equalizer on the differential cas-
ing, two expanding brakes in the hubs of the
rear wheels.

The new model Lambert car has the shaft
drive shown herewith. By employing bevel
gears at each end of the propeller shaft, no
universal joints are needed, as the up-and-
down movement is allowed for by the bevel
gears and any slight forward thrust that
might occur is withstood by two’  tubular
radius rods, R R. As universal joints are
dispensed with, the driving shaft can be com-
pletely incased in a tube, K. Miter gears are
used within the case, J, instead of the or-

the rear wheels, thus driv-
ing the vehicle backward
at a slow speed. On ac-

count of its large wheels

ing soeeds. M, N, S

and solid rubber tires, the P.T. Mimer and counection for shifting same.

Z. Brake pedal,

@, H. Rearings of countershaft.

THE LAMBERT FRICTION DISK TRANSMISSION AND SHAFT DRIVE WITHOUT UNIVERSAL

JOINTS,

A, B. C, ’D< E. Levern, sleeve and connections for pushing disks in contact. D’. Band brake. F. Flywheel disk.
J. K. Bevel gear and propeller shaft housing. L. Disk-chifting lever for chang-
Connectiong and curved lever for shiftin,

wheel, W. 0. Muffler. R

. R. Radius rods,
V. Steering column, Y, I. Clutch pedal and locking spring,

dinary bevels that are used at the other end
of the driving shaft. A bevel gear differen-
tial and divided rear axle are employed.
The motor is a 4% x5 4-cylinder Ru-
(Continued on page &3.)
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charge. A slight comparison of the du-
ties of this valve with the crankshaft of
the same engine is interesting. The area
ot the 5-inch piston is approximately 20
square inches, while the area of the ex-
posed surface of the valve is but a little
over one-tenth this amount, being less
than 214 inches. The bearing surface of
the valve shaft extends the full width
of the cylinder, whereas the bearing sur-
face of the crankshaft does not total one-
half of this amount, because of the crank-
sides and crankpins which must be pro-
vided for. From this it will be seen that
the work done hy the valve is but 1/20
the work done by the crankshaft, and yet
to provide ample packing surface, the
valve diameter and consequent surface
is 30 per cent greater than the crank-
shaft diameter. From this comparison,
as well as from the results given in prac-
tice, it is readily seen that the life of the
valve should be very long under normal
usage.

Experiments have been made with ta-
pered valves fitting their bushings as
does an ordinary stopcock, but trial of
both kinds has convinced Mr. Duryea
that even the slight added cost and com-
plexity of the tapered form is not neces-
sary to secure the desired results.

In service, the rotary valve engine runs
almost like a steam engine. The mechan-
ical opera‘ion of the inlet permits per-
fect admission of the attenuated charge
admitted at low throttle, and secures a
wide Trange of speed because of this
snmooth running at low speeds, as well
as because of the lack of reciprocating
parts, which clatter and pound badly at
high speeds. The crankshaft bearings
are made quite large, and the connecting
rods are forged and of so strong a de-
sign that high speeds cannot damage
thein.

"The prediction is freely made that this
invention is one of the most marked im-
provements in the four-cycle gasoline au-
tomobile motor that have heen made in
recent years. Mr. Duryea has several
patents pending upon this device.

‘THE 50-HORSE-POWER NORTHERN
ENGINE.

(Continued from page 25.)

arate steel pan. Nipples screwed into
the cylinders just above the highest point
of piston travel carry horizontal pipes
with three vertical outlets, the center
one of which carries a spark plug, the
right-hand one a priming cock, and the
other a patent relief valve for each cylin-
der. The relief valves are all connected
together so that the chauffeur can, by
pulling a handle, put them all in opera-
tion when turning over the engine. These
valves only open when the compression
occurs, and as soon as an explosion takes
place, they instantly close.

The motor is started by a long lever
having a pawl that engages the teeth of
a ratchet wheel on the crankshaft. The
movement of the lever in starting the
engine automatically retards the spark.
The two-to-one gears are shown incased
at T, and are used as a water pump to
force the cooled water received from the
bottom of the radiator through the large
pipe, W, leading to the hottom of the
water jackets. The bracket for the fan
belt pulley, seen at the front end of the
engine, is mounted on a vertical spindle
that can be raised or lowered by turning
the star wheel on top. Thus the fan belt
can he easily and quickly tightened. The
cylinders of the Northern engine are
slightly offset, which gives a more direct
thrust on the working stroke.

A SUCCESSFUL FRICTION -DRIVE

AUTOMOBILE,
(Continued frem page 26.)
tenber engine rated at 40 H. P.
at 1,000 R. P. M. The timer is

shown at 7. P is one of the connections
between the timer and the base of the
steerimg column, V, for advancing the
spark by means of one of the levers that
travel over the stationary segment in the
steering wheel. The motor is provided

with an 8-feed mechanical oiler, which |,

efficiently lubricates it.

e ——— ¢ —
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The Haynes Standard 50 H.-P. Touring Car for 1907,
Model ' T,” the highest powered shaft driven car built.

Price, $3,500.00.

HE same attention to mechanical detail, the same care
devoted to materials and style and luxury and con-
venience that has marked Haynes Models for the past
thirteen years, is found in those of the coming season.
Exclusive mechanical features in 1907, as in 1906, make
it the car of maximum road performance, dependable, re-
liable, the car the repairman seldom sees.

Send at ence fer full infermation and advance specificatiens, addressing Desk H 1.

In New Yerk we shall exhibit at the Seventh Natienal Autemebile Shew, Madisen
Square Garden, january 12-19, 1907,

Ocdest Auteomebile M anufacturers in dmevica
Members A. L. A. M.

HAYNES AUTOMOBILE CO.
KOKOMO, IND.
CHICAGO : 1428 Michigan Avenue

NEW YORK : 1715 Breadway

| A NOVEL INDIVIDUAL CLUTCH

! TRANSMISSION,

! (Continued from page 29.)

| the end of the sliding shaft, C, the ends
of which press the internal expanding

| wedge, M, forward, thus causing the four
wedge pins, K, to protrude heyond the

| periphery of the shaft, C, opening the

'frictions, AA, against the internal wall
of the bronze ring gear, B. This action

| makes the whole mechanism integral. To
change the speed the sliding shaft is
simply located under any gear desired
and the operation repeated. D is the dif-
ferential from which the jack shaft, J,
protrudes from either side, to the sprock-

'ets. The reverse is accomplished by an
intermediate gear which is located iri a
pocket at the botiom of the case under

| another gear (which is shown as not in

| mesh and on the shaft, E.)

| —_——————

THE GROUT 35-HORSE-POWER CHASSIS.
(Continued from pege 31.)
is by accumulators and a single
spark coil. The high-tension distributor
is combined with the commutator, C,
which is operated by a lever in the steei-
ing wheel. The muflier dppéars at M.
The engine and transmission are mount-
~ed on an angle steel sub-frame, as shown.
Levers A and B operate the three-
speed progressive sliding-gear transmis-
sion and the expanding emergency brakes
on the rear wheels. The former lever is
connected through the horizontal lever,
D, with the sliding rod, R, that extends
into the gear case, and shifts the gears,
while the latter lever, B, when drawn
toward the driver, applies expanding
brakes in the rear wheels. The pedal, E,
operates the centracting brakes on the
rear wheel hubs, while the pédal, F, con:
trols the clutch, which is of the ordinaiy
leather-faced cone type. There is a large
universal joirit, ¥, between the clutch
and the gear hox, and the countershaft
is provided with Oldham universal coup:
lings between the gear box and the

tion

 frame. One of the driving sprockets on

Model 27, Price $950.

Equipped with acetylene head lamps with separate generator,
oil tail lamp, and 6-volt 60=ampere storage battery, $1,000.

The ideal qualities of a touring runabout are reached in the
Rambler Model 27.

In this is embodied the new Rambler unit power plant com-
prising adouble opposed horizontalmotor, planetary transmission
and multiple disc clutch entirely enclosed with three-point support.

No moving part of the motor or transmission gear is
exposed, and every part is entirely accessible from above.

You will not appreciate the many valuable features of this
model without our new catalogue containing complete descrip-
tion of this and other 1907 models. Mailed upon request.

Main Office and Factory, Henosha, Wis., U. S. A.

Branches:

Chicago Milwaukee, Boston, Philadelphia, San Francisco.
New York Agency,38-40 W. 62nd St. Representatives in all leading cities.

Thomas B. Jeffery @ Company

D

\I
|

ithe countershaft is seen at J. A cylin-
drical gasdline tank of 15 gallons ca-
| pacity is placed under the front seat, and
| the pipe, P, extending from its lowest
|point to the carbureter, feeds the latter
by gravity.
—ell-—
THE NORTHERN FOUR-CYLINDER
50-HORSE-POWER CAR,
{Continued from page 54.)
son, the Northern Motor Car Coempany
has placed on the market a 50-horse-
power car embodying all the essential
features of the air control. Clutch and
air control features remain practically
the same as last year, with the exception
that the parts are increased in propor-
tion to the larger car, which is rated at
50 horse-power!

It will be noticed that the entire con-
trol is placed on the steering column, and
that all side levers are omitted. The gear-
shift lever is placed horizontally just he-
low the steering wheel, and the small le-
ver which operates the shift gears controls
the clutch., A slight turning motion of the
hand grip on this lever throws in or re:
leases the clutch. It will be seen that
practically the same motion that shifts
the gears operates the clutch at the same
time. The reverse operation is taken
care of with the right foot by pressing
on a pedal projecting from the steering
|| column. This reverse position is inter-
locked in such a way that the reverse
can only bhe operated in a certain position
of the gears. The transmission is placed
on the rear axle. [t is very compact,
and runs on roller bearings of the Tim-
lken type. Hasy adjustment and accessi-
bility are marked features of this ar-
rangement. Isall bearings are provided
for the steering spindles as well as the
worm and segment mechanism, which
renders steering very easy.

Special attention is directed to the piv-
otal rear platform spring, which per-
mits of either of the rear wheels passing
over an obstruction without imparting
any shock to the car frame. It will be

(Continued on page 56.)
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