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By Roger B. Whitman,

The builders of internal-combustion engines realized ignite the charge. While this system was and still i8 in the development of electric currents in the wire,
from the first that the problem of ignition was of 1in very general use, it is not entirely satisfactory be- an effect which is in accordance with the laws of in-
paramount importance, and its solution has required cause of the possibility of interruptions arising from duction,

I;

Fig. 1.—Magnetic flow through the Fig. 2.—Cross bar partially turned Fig. 3.—The field thrown out by the Fig. 4.—The cross bar again becomes
cross bar. ' with magnetic flow cross bar disappears in magnetized as the magnetism
throngh it. this position. resumes its flow.

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

the multiplicity of wires and connections the corr&
sion of the vibrator contacts, and the mstahlhty ‘of the

batteries. o =
To avoid the use of batteries, experiments have been 5 \
made with various types of mechanical generators. Vs ik WOH\Q\\

TO PLUGS

Fig 7.—The Remy armature with stationary Windih'g
and revolving core,

The development of the magneto has been the result.
This type of apparatus originated with Faraday, who

INTERAUPTER

revolved a coil of wire in a -magnetic field, and dis- ADANTEN? :
covered that ehanges in the degree of magnetization Conmacr  Soouoes
Fig. 6.—The Eisemann system. of the iron core on which the wire:was wound - _alted Fig. 9.—The Bosch systemr.
careful study and exhaus- - : In the modern magneto,

tive experimental work.
The task to be-achieved ‘is
the positive ignition of ‘the
charge ‘at such-a: point in
the. compression stroke
that ‘complete. combustion
will result when ‘the. pis--
ton reaches -its -inmost.
point in the cylinder.. 'On
the variable-speed -automo-
bile engine it must in agd-
dition be possible :to alter
the point of -ignition -ac-
cording ‘to the volule of
the charge’and its quality.
. The"early “hot-tube” ig-
nition system was soon
displaced 'by the Ruhm-
korft coil, which was so
modified that the high-
voltage current -from the
secondary winding passed
acrogs a gap located in own magnetic field. When
the combustion chamber, the armature assumes the
where it formed a spark position of Fig. 3, the mag-

of sufficient intemsity to  ( Fig, 5.—Typical magneto armatures. - Fig. 8.—Field and armature of Bosch high-tension magneto, ¢ netic flow abandons thig

the magnetic field is form-
ed between the poles of
powerful TU-shaped mag-
nets, the coil that revolves
in it being wound on an
iron core of. which the
cross section is shown in
Figs. 1 to 4. These parts
are known as the arma-
ture (Fig. 5). Whatever
the position of the arma-
ture in .the - field may be,
the ‘core -sérves .as a :con-
ductor by which the mag-
netism may flow'from one
pole to.the:other.. In the
positions .of Figs.’1 and 2,
the ‘magnetic flow is
through ‘the cross bar, a
condition under which the
cross bar becomes magne-
tized and throws out its
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path in favor of the two shorter paths offered by the
side pieces, and the field thrown out by the cross bar
disappears. On the further rotation of the armature, the
cross bar again becomes magnetized as the magnetism
resumes its flow through it. These changes in the
strength of the magnetic field thrown out by the cross
bar affect the armature winding, and electric currents
are induced in it corresponding in intensity with the
extent of the changes and the rapidity with which
they occur. The greatest changes in the strength of
this field will occur as the armature passes from the
position of Fig. 2 to that of Fig. 4, for in that inter-
val the magnetic field thrown out by the cross bar
will be destroyed and then reproduced.

During the greater part of the revolution of the
armature, the changes in strength will be slight and
the induced currents correspondingly small; but at
the instant when the cross bar becomes remagnetized
as the armature leaves the position of Fig. 3, the cur-
rent will be of sufficient intensity to produce satisfac-
tory ignition. This condition will exist twice during
each revolution of the armature, and -it is necessary
for the armature to be driven in such relation to the
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While the make-and-break system as a whole did not
solve the ignition question, it showed the magneto
to be greatly superior to a battery as a source of cur-
rent. This advantage does not lie -alone in the me-
chanical. production of current, but also in the simpli-
fication of engine operation; for with a magneto it is
unnecessary to alter the point of ignition with each
change in engine speed, as is required with a system
employing a battery. The intensity of the current
being in accordance with the armature speed, and
this being in direct relation to the speed of the crank
shaft, an increase in the speed of the engine due to
opening the throttle will result in the production of a
current of greater igniting value.
changes in speed, or under special conditions, the
effect of advancing or retarding the spark is obtained
without the use of the spark-control lever.

The advantages of the magneto have led to its ap-
plication to high-tension or jump-spark ignition, and
to a development that has made the ignition system
one of the most trustworthy parts of the car. This
evolution has developed two distinct types of magnetos,
both of which are driven synchronmously with the en-
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which i8 located at the end of t armature shaft.
From this point the circuit continu to omne termin;al
of the primary winding of the coil, ...e other terminal
of which is grounded. The grounded part of the in-
terrupter, a pivoted lever, is operated by a cam car-
ried on ‘the armature shaft, and makes and breaks
contact with the insulated part. The cam is set in
such relation to the armature that the breaking of the
circuit by the interrupter coincides with the produc-
tion of maximum current in the armature winding.
When the interrupter is making contact, the magneto
current is offered two circuits bﬁf which it may‘ﬂow
to ground, one being through the interrupter and the
other through the primary winding of the coil. The
resistance of the former being low, the current takes
that path in preference to the otker, which is of higher
resistance. When the current reaches its maximum
the cam breaks the interrupter circuit, and the only,
path by which the current can then fiow to ground is
that offered by the primary winding of the coil. This
sudden and intense flow causes the core of the coil to
throw out a powerful magnetic field, which induces
a current in the secondary winding of from 20,000 to

. .BOSCH MAGNETO

WITHERREE MAGNETO

MAGNETO

REMY MAGNETO

DISTRIBUTOR COVER
FOR EISEMANN
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A. Insulated interrupter contact. B. Grounded contact onlever. C. Contact adjusting device. D. Cam.

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

Magnetos were first applied to the ignition- of:auto-
mobile engines on Mercedes cars, the system:employed
becoming known as low' temsion, or . make-and-break.
The maximum pressure developrl by these magnetos
being in the neighborhood of 100- volts, it can not
overcome the resistance of the gap existing in the
spark plug, and use is made of a device known as an
igniter. This projects into the combustion space, and
is: connected with the magneto in- such a manner that
the circuit is made- and broken as its two points
touch and then separate. By breaking the circuit at
the instant when ignition is desired, and having this
action coincide with the production of maximum cur-
tent by the magneto, a spark or flame of high igniting
power  is obtained. The advantages of this system
were recognized -immediately on its introduction, but:
the frequent adjustment made necessary by the wear-
ing of the igniter parts, and the mechanical difficulties
to’ be overcome "in' making an igniter that is reliable
and proof against leakage of compression, prevented
jté general adoption.

TYPICAL MAGNETOS USED ON AMERICAN CARS.

gine ‘by gearing. One type generates the high-ten-
sion current direct' from- the -magneto  rmature - and
the other uses an induction coil for raigin ; the voltage
to the potential necessary for jump s8] irk ignition.
All commercially successful systems are ilong one or
the other of these lines.

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

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

40,000 - volts. - This-current - is. passed . to - the proper
spark plug through the medium of .a distributer
located on- the-magneto. and, driven: by. the armature
shaft. -A condenser is. connected across .the. interrup-
ter -contacts- to reduce the sparking as the circuit. is
broken, and to effect.a more. abrupt change in the
magnetic field of the coil ) '

In the Rgmy magneto the winding, which is station-
ary, is connected through the magneto circuit breaker
with- the primary. of the spark coil. The circuit- is
mechanicallylbro}(en during the current wave. or im-
pulse generated by the magneto. The curreant. wave
generated, due to design. of the magneto, retains prac-
tically its maximum strength:for over 45 deg.. of -the
inductor’s revolution. It is claimed for this. construc-
tion-that it permits of a very large timing range for
advancing and retarding the ignition point without
weakening the spark. The timing of the spark is ac-
complished by shifting -the circuit.-breaker around the
armature -shaft, . to which is attached -the circuit-
breaker cam. i N

This arrangement .is frequently confounded. with
the true high-tension magneto system, and spoken of

(Continued on page 63.)
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tor is exposed, an egg-cup full of gasoline
or kerosene will keep the: oil from be-
coming too thick and froin causing trou-
ble by clogging the small ball checks in
the oil pumps.

Before putting on a new clutch lever
it is advisable to soak it .for 24 hours in
water. When fastened to the clutch it
should be given a liberal coating of castor
oil, or better still, neatsfoot oil. It will
take quite a time for the .0il to soak into
the leather properly, as the water must
first evaporate, which takes quite some
time. o

To prevent the multiple .disk clutches
(metal to metal) from--dragging after
disengaging the clutch by-the foot pedal,
use only a very thin oil (spindle oil)
mixed with keroseng. Good results have
been obtained by taking 14 cylinder oil
(light) and 34 kerosene.

Lubricating oils should always be
strained before using, as grit and ground-
up materials will obstruct oil-holes, pipes,
ete. %
Blue smoke issuing frplp the muffler
denotes excessive cylinder lubrication or
worn cylinders and has-ﬁothing to do
with the mixture of gas.

THE COMMERCIAL TRUCK V8. THE HORSE.
(Concluded from page 43.)

to heavy vehicles, and it must be admit-
ted that it possesses advantages in the
smoothness with which the power may be
applied and in the reserve power that
may be called upon in emergencies. In
the United States, however, . this field is
practically untouched.

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

To get the fullest benefits from an au-
tomobile delivery service, it must be re-
alized at the outset that everything about |
it is new, and that a stable foreman is
rarely competent to give it the intelli-
gent management that it requires. There
must be regular and systematic inspec-
tion of the mechanism, correct adjust-
ments maintained, and supervision exer-
cised over every detail of handling, re-
pair, and care. The ultimate cost of neg-
lect and mishandling is out of all propor-
tion, and it should therefore be possible
to place full responsibility for a failure
to lubricate or to attend to any other
essential of the upkeep. Two weeks at
the factory is mot sufficient to change a
stable hand into a competent driver, and
a lack of smoothness in the handling of
the car will be paid for in tires, bear-
ings, and strains in the entire mech-
anism.

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

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

MORE POWER WITH

THE REMY MAGNETO

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

or abuse from oil, dirt or water

than any other ignition system
in the world.

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

This is the Magneto with-
out brushes.

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

shaft with two forgings riveted to it.

It cannot give trouble.
in use giving perfect results.

Thousands of Remy Magnetos are
Never has there been so universal

a demand for one ignition system as for this.

We Have Sold on Minimum Specified
Deliveries Over 17,000 Magnetos for

1909 Cars.

More Remys are Already

Sold than All Other Makes Combined

With automobile manufacturers continually striving to
build better cars than their competitors, there is a reason for
their adopting the Remy Magneto.

They know it is designed specially for American automobiles.

The Remy is ‘fool-proof.”

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

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

Our factory was built specially for Magneto manufacturing,

and is.the largest of its kind in the world.

Great Victories Won with Help of The

Remy High Tension Magneto

The Remy has thoroughly proved its superiority by performance.

Here are some of the 1go8 victories in which the
Remy played an important part:

Montreal, Sept.—The Model 5 Buick
equip; with Remy Magneto captured eight
out of nine events, beatingChristy and Barney
Oldfield’s machines and tyinF for the fastest
half mile. Mr, McILaughlin, of the McIaughlin
Buick Co., Montreal, has written us regardi
our Magnetos: ** Your Magnetos have behaw
magnificently. We had no idea when we
started to use them this year that it was possi-
ble to make a Magneto which would cause as
little trouble as yours have so far.”

Long Island, Nassau Sweepstakes—
The first and second cars winning this race
use Remy Magnetos as standard equipment,

Indianapolis Auto Races, Jef:t. 18:19
—Atthetwo-d y meeting the Buick cleaned up
on the first day’s program and made an excel-
lent showing the second day,defeating cars
costing as high as $4,000. he Buick-Losey
Company who handle the machine, declared
most of their success was due to the fact
that their cars are equipped with the Remy
Magneto system of ignition,

Labor Day Races, Lowell, Mass.—
The Buick Motor Car Co. says: * kem‘y Mag-
netos used on our cars gave entire satisfaction.
Our cars ran faultlessly throughout the whole
race, and we can speak in words of highest
praise of your Magneto.”

favannah, Nov. 25— Buick equipped

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

Dead Horse Hill Cilmb, Worcester, ;

Mass., June 6—Record broken for cars u
to 20 H. P. by Cameron Three-Passenger Road-
ster equipped with Remy Magneto,

Economy Contest, Baltimore,
SAugust &— Won
equipped with Remy Magneto,

Hill Climbin Contest, Baltimore,
Md., August &—Won by Cameron Run-
about equip&)ed with Remy Magneto,

Knox Model I,, 30 H. P., equipped with Remy
Magneto, defeated all cars of equal and sev-
eral of higher power,

Norristown, Pa., Hill Climb, June 37
—First place in $3,000 class, first in $4,000 clasy,
and second in free-for-all gasoline cars won
Knox Model I,, 30 H. P., equipped with: Remy
Magneto. Second place in free-for-all motive
powers, and third place in free-for-all gasoline
cars won by Knox Model M, 60 H. P., equipped
with Remy Magneto.

SArrowhead Hill Climb, West Haven,
Conn., May 27—First place for 30 to 35.H. P.
and second place in free-for-all won by Knox
Model, 30 H. P., equipped with Remy Magneto.

Rockville, Conn., Hill Climb, June 30
—First place in $3,000 class, first in $4,000 class,
second 1n free-for-all stock cars won by Knox
cars equipped with Remy Magneto,

Md.,

These manufacturers are regular users of the Remy
and more Remy’s are being specified every day for the cars of other makers:

Buick Motor Co.
Maxwell-Briscoe Motor Co.
Apperson Bros. Automoblie Co.
Olds motor Works

Overland Automoblle Co.
Cameron Car Co
Midiand Motor Co

Crawford Automobile Co,

Regal Motor Car Co.

. Kissel Motor Car Co.

Model Automoblie Co.
Buckeye Mfg. Co.

Write us for illustration and full description of our new high-tension Magneto. We also

furnish fittings for attaching our 1
build Magnetos in such la;
your co espondence. Address Dept. z1.

high-tension Magneto to many of the leading cars. We
quantities that we can make you very attractive prices, We solicit

Remy Electric Company

Anderson,

Indiana

Wehave opened a Branch Offce at Thoroughfare Bldg., Broaduway and s7th St., New York City.

We will exhidit at the A. L A. M. Show, Madison Square Garden, Jan. 16-33; Chicago, Feb. 6-13.

| for assistance.

grade gnitien
that can be bought”

by Cameron Runabout’

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

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

HIGH-TENSION IGNITION BY MAGNETO.
(Concluded from page 45.)

as such, but this i8 an error; for while it

produces a high-tension current, the mag-

neto itself delivers a current of even

lower voltage than the magneto used for

the make-and-break system.

While the Remy and Eisemann s8ys-
tems are similar in that they use sep-
arate coils, the magneto construction is
different. In the Remy the winding is
separate from the armature core and is
stationary, the core revolving within it.
The core and winding are shown in Fig.
7. When the core is revolved within the
pole pieces of the field magnets, the
cylindrical portion within the winding
becomes magnetized and demagnetized,
currents *being developed in the winding
to corresbond with the degree and rapid-
ity of the changes.

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

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

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

In order that a current may: flow it
must have a closed circuit, and this will
‘be the condition of the primary winding

while the interrupter lever is in contact
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with the insulated part. For all points in the difficulty of keeping them clean and
the revolution of the armature except in adjustment. This feature has been
from the position of Fig. 3 to that of One of the six Maxwall Models perfected to a high degree in some makes,
Fig. 4, and, of course, the corresponding while in others it seems to have been
position a half revolution later, the pri- entirely overlooked.

mary circuit is closed, permitting the In comparing the high-tension mag-
feeble currents to fiow. When the cur- neto with the high-tension system em-
rent reaches its maximum, a cam oper- ploying a low-tension magneto and sec-
ates the interrupter and the short circuit ondary coil, much may be said on both
is broken. In the meantime the sec- .gides. The chief claim for the latter sys-
ondary circuit has been opem while the tem is that the small size of the armature
distributer has been moving from one makes it difficult to insulate the sec-
contact to another, and therefore there ondary winding properly, and that it is
has been no fiow of current in the sec- therefore liable to rupture. The coil be-
ondary winding. The electrical pressure ing separate is not limited in size, and
will rise in it as the armature approaches ample insulation may be provided. The
the position of Fig. 3, but there will be argument against this is that with proper
no fiow even when the distributer is mak- design, workmanship, and materials, no
ing contact, because the pressure will not difficulty need be experienced from this
be sufficient to overcome the resistance THE ARISTOCRAT OF RUNABOUTS source, and that a double-wound arma-
of the spark plug gap. When the inter- Model L D, 2-cylinder, 14-hotse power Runabout.  The ideal two ear Nequi . N ture greatly simplifies the wiring and
rupter operates, the maximum primary lamps, and generator. Price $825. reduces the number of parts.

current will be diverted from its short In order to give proper ignition, a mag-

circuit, and can then fiow to ground only ° neto must be set in such relation to the
through the secondary winding and spark I he I eChnlcally well-lnformed crankshaft that it is- delivering its r.naxi-
plug circuit. The high pressure already . mum current at the instant that a piston
existing in the secondary winding will be M K " “T - I h t is at the firing point with the engine run-
greatly increased by the sudden flow of the an no s a

ning at normal speed. In automobile en-
primary current, and the spark plug gap gines this point varies from 3§ inch to

will be bridged by a current of such in- | the intrinsic worth of Maxwell cars is not accidental or paper- Q|3 inch below the top of the stroke, the
tensity that an arc rather than a spark is claimed but i1s based on sound mechanical principles. He knows that average being % imch. When the firing
protsiced Stits these original Maxwell features— Unit Power Plant Construction with J|Point s known, the crankshaft should

In another Bosch type, the armature, . . . . be revolved to bring a piston to that po-
while identical in winding with that ar || Jnree-Point support—Multiple Disc Clutch—Themo-Syphon Cooling,

. K 50 . . gition, and then, the spark control being
ready described, does not revolve, but is Shaft Drive and Metal Bodles—onglnated with the Maxwell ln_l 904. advanced, the armature should be turned
fixed in the position of Fig. 3. In a space They are Maxwell features today-—features that have been copled by until the interrupter is just breaking,
between the armature and pole pieces makers of the highest-priced cars. when the driving gear should be meshed.
revolves a shield formed of two pieces of It is possible to make the setting by
soft iron similar’/in size and curvature bringing a piston to the top of the stroke,
to the side pieces of the armature. The and meshing the gear when the inter-
magnetic flow is from one pole of the rupter is breaking with. the spark con-

field to one of the segments of the shield; trol retarded, but this gives no assurance
to the armature core, and to the other

€ ” that on advancing the spark the produc-

tion of maximum current will coincide

construction complete magnetic changes with the firing point. If this method is
in the armature cross bar occur not used, it will be necessary to make trials

pole by the second segment. With this
twice, but four times to each revolution . and to shift the gear one tooth at a time
of the shield, resulting in the production PERFECTLY SlMPLE_SlMPLY PERFECT until the best operation is secured.

of four maxima of current. The advan- The automobile user who is familiar
tages are that the winding is stationary 12,000 Maxwell owners prove the Maxwell claims: That, though with the operation of the battery and coil
and therefore operating under better con- moderate in price, Maxwe“ cars are made under as rigid inspection, system will find several points of differ-

ditions than when it is revolving, fthat . . . ence in the use of a magneto system of
the magneto runs at half the speed that Of as hlgh grade matenal and workmanslup and are as durable as either of these types. In starting the

is required for the other type, and that s’muld be the beSt’ hlgh‘p“ced cars. engine on the magneto, it is necessary to
for a 4-cylinder engine the distributer It is impossible to go into details heree. Won't you write for our revolve the crankshaft at a much higher
may be placed on the magneto shaft in- catalogue and let us send you a“ the particulars and a“ the proofs speed tham is required for a battery, in

stead of on an auxiliary shaft drivem at about the Maxwell? We can prove that this is tl’l e only car that you f)rder .that ther.current. may rlsg t.o. an
half the speed of the armature. ﬂ d S d f '909 l intensity that ‘is sufficient for ignition,
The high voltage of the -current makes cannot aiford not to own. end for our cata ogue now. and to utilize it at its maximum the

it essential to provide a circuit for it, spark control must be advanced to a

for if by chance a spark plug lead wire SPECIFICATIONS FOR MODEL D A: point that would be dangerous with a
were to become disconnected, the pressure |§  MOTOR—Four cylinder vertical, cylinders SPRINGS—Semi-elliptic battery. At the slow speed attained by
would be quite sufficient to break down cast separately. 5 main engine bearingg CARBURETOR—Float-feed, giving perfest cranking, the current will be sufficient
the insulation of the armature winding TRANSMISSION—Sliding gear, progressive mixture at all speeds for ignition only as the armature moves
in seeking another path to ground. To type COOLING—The "Maxwell” thermo-siphon out of the position of Fig. 3, and the in-
guard against this a high-tension mag- CLUTCH—Multiple dise system of water-cooling—no pump terrupter must break at that point. At
meto should be fitted with a safety spark DRIVE—Shaft BODIES—Sheet metal, up}m]“e,‘ed with fine high speeds the current at its maximum
gap comnsisting of two points, one con- FRAME—Pressed steel, channel section quality leather and hair will be more intense tham is actually
nected to the secondary circuit and the LUBRICATION—Positive forced-feed WHEEL-BASE—104 inches necessary, and will not drop below the
other to ground. These are set apart at IGNITION— Jump-spark; current supplied WEIGHT—2100 pounds point at which it can give ignition until
such a distance that the current will by high-tension magneto EQUIPMENT —Three oil lamps, gas-lamp and the armature reaches the position of Fig.
pass across them before the pressure will generator, magneto 4. The interrupter may therefore operate

rie sufficiently to rupture the armature at any point within this range, its time

insulation. A pressure of 12,000 volts of breaking being controlled by moving‘
. ]

will usually permit the current to pass M ll B M t ‘ the housing to alter the instant at which

across a spark plug gap, and on the Bosch axwe N rlscoe 0 or o' the cam toucheg the lever.

magnetos the safety spark gap is set to P. O. BOX 111 A feature of the U. & H. magneto is

operate at- 16,000 volts. In the Eisemann

that it will give an ignition current with
system the gap is located on the coil box, PaWtuCket’ R. L Ta"ytown’ N. Y. New Castle, Ind. slow rotation of the cramkshaft. The

and will be bridged by a pressure of from Main Office & Factory magneto driving gear is not applied to
20,000 to 25,000 volts. One of the six Maxwell Models the armature shaft, but.to a stub shaft

In the Bosch magneto, the condenser in line with it, the two being conmnected
that is connected across the interrupter through a ball clutch and helical spring.
contacts is located in the armature and On cranking the engine the ball clutch
revolves with it. In the Eisemann, U. & prevents the rotation of the armature,
H., and Witherbee the condenser is in and temsion is put on the spring. The
the interrupter housing or under the arch spring is wound up as a piston nears the
of the magnets, which permits its easy top of its stroke, and at the instant of
replacement in case of rupture. The con- ignition the clutch releases and the un-
Struction of condensers has been per- winding of the spring drives the arma-
fected to such a point that there should ture at high speed across the point of
be little trouble from this source, how- maximum magnetic change. When the
ever, and it would seem advantageous to engine takes up its operation, centrifugal
locate it in the armature, for then there force holds the ball clutch out of engage-
is no meed of sliding contacts. The lim- ment, and the magneto drives in the
ited size of magnetos and the unfavor- usual manner.

able conditions under -Which the.y must THE STANDARD 4.CYLINDER CAR OF MODERATE PRICE The plugs made. for battery andwcoil
operate, require perfection of design and ) . systems are unsatisfactory for magneto
constructior in order that they may not MODEL D A, 4-cylinder, 30-honepower, 5-pamenger Touring Car. A fast, powerful car (55 miles an bour if yo ignition, for the high amperage rapidly

give trouble, and the eliminatiom of slid- wast 1] {Eeicood wabi] o e burns their slender points. Plugs with
ing contacts is of importance because of heavy electrodes should be used; and
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while the gap may be as wide as 1/32
inch, better results. will be attained if it
does not exceed 1/64 inch. The widen-
ing of the gap from burning will intro-
duce resistance that is too high to be
overcome, and an interruption of the cir-
cuit from this cause will be indicated by
sparking at the safety spark gap.

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

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

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

OUR LEGION TIRES AND THEIR
TROUBLES.
(Concluded from page 47.)

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

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

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

None of these devices solves the prob-
lem satisfactorily, and many are failures.
Automobilists of the widest experience
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4 Cylinders Giving 6-Cylinder Results,

The Haynes for 1909 runs without vibration, takes

up the load vigorously at low speeds and is unusually
flexible. It is so like a six-<cylinder car that we deter-
mined not to manufacture the latter type, since the
additional complication could not be justified.

We accomplished this in the simplest possible
way—ijust the addition of an extra flywheel at the front
end of the motor. This unique device puts the four-
cylinder Haynes into the class of six-cylinder cars.

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

HAYNES AUTOMOBILE CO., Kokomo, Indiana

Member A.L.A.M.”

Oldest Automobile Manufacturers in America
42 Highest Awards and Perfect Scores

NEW YORK, 1715 Broadway CHICAGO, 1702 Michigan Ave.

usually agree that the best and cheapest

The 1909

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

A 40 horse power car today and five years from today
—good for a mile a minute. A wonderful gll climber.

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

It Sells at $2,500 Completely Equlpped
Except Top

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

The Speedwell Motor Car Co., Dayton, Ohio

New York Office: 2002 Broadway at 68th Street
€Chicago Office: 1355 Michigan Avenue at 14th Street

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

Solid - tires are used almost exclusively
on comparatively slow-moving business
vehicles. Many people think solid tires
never cause any trouble; but in this they
are mistaken, for solid tires also are sub-
ject to many ills. They are, on the whole,
much more dependable than a pneumatic
tire, but a cut in a solid tire is apt very
soon to pound itself into a.great flat place
that destroys the tire. Perhaps. the great-
est difficulty with solid tires is found in
attaching them to the wheel. Fabric
bases with cross wires, diagonal wires,
and wires running lengthwise are em-
ployed. Solid tires are sometimes put
on by hydraulic pressure, and other
forms are held on by flanges bolted up on
either side. Solid tires may be classified
as plain, cushion, sectional, and special.
Plain solid tires (Fig. 13) do not afford
very much in the way of resiliency. They
serve chiefly the- purposes of being a
silencing’ band, and of giving traction
{upon the roadway. Their width and
thickness vary according to the loads
they are .designed to carry, and when
used on heavy trucks or omnibuses, it is
found more satisfactory to use two and
sometimes three narrow tires side by
side than one very wide single tire (Fig.
14). The plain solid tire is rolled con-
tinually between the wheel and the pave-
iment, which rollipg has a tendency to
| make the tire stretch and become longer,
just as a piece of metal expands in a roll-
1ing mill. This lengthening or stretching
of the tire causes particular difficulty in
securing the tire firmly to the rim of the
wheel.

Cushion tires are not manufactured for
as heavy work as the plain solid tire,
and are designed to give a greater degree
of resiliency, an end which is attained by
making the tire of a softer composition
of ‘rubber, and also by making the tire
thicker in proportion to its width. Many
special forms have been designed to in-
crease the resiliency (Fig. 15). Some-
| times there are holes through the tire
! parallel to the axle of the wheel (Fig. 16).
Sometimes the tires are manufactured

Al with holes in them in the direction of

ithe spokes of the wheel (Fig. 17). All
| of these cushion tires depend for their
resiliency upon the bending of the rub-
ber. The resiliency is therefore limited
considerably. If the tire is overloaded
or is improperly designed, so that it
bends too.much, the tire not only con-
| sumes a great deal of power and is
“slow,” but there will soon be a destruc-
tive breaking down of the rubber, which
will destroy the tire. At speeds of from
twelve to eighteen miles per hour, cush-
ion tires give satisfactory service if they
are properly designed for the work they
have to do, provided the vehicle is de-
signed to stand a sufficient amount of
vibration.

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

In the class of special solid tires may
be included many forms of tire which
are at the present time largely experi-
mental. We may mention tires made up
of wooden blocks, fiber blocks, and tires
made up of sectional steel plates with a
cushion of rubber beneath, as well as
many other combinations. None of these
have come into very general use.

In classifying tires as pneumatic, solid,
and special, we place in the last classifi-
cation filled tires, spring wheels, and
wheels which have pneumatic hubs or
pneumatic cushions within the circum-
ference of the wheel. A tire filler is an
elastic solid substance which takes the
place of air in any form of penumatic
tire (Fig. 19). The filling must be in-
troduced into the tire under pressure in
just the same manner as the tire is fllled




	scientificamerican01161909-44_Page_1
	scientificamerican01161909-44_Page_2
	scientificamerican01161909-44_Page_3
	scientificamerican01161909-44_Page_4
	scientificamerican01161909-44_Page_5

