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Compulsory Lights for All Vehicles.

A movement is now on foot in various
sections of the country, particularly in
Massachusetts, to have more stringent leg-
islation enacted with regard to the compul-
sory carrying of lights on all road ve-
at night. A number of
lisions have recently occurred at night be-

tween automobiles and unlighted horse ve-

hicles col-

hicles, and also a number of cases where
automobilists were forced to steer into the
ditch or assume other risks in order to
avoid collision with an unlighted cart or
truck suddenly looming up out of the dark.
The same question is being agitated in
England, owing chiefly to the recent rather
serious accident to a member of the royal
family while traveling in his car in the
vicinity of Edinburgh.

It appears that there is a law on the
statute books of most States requiring road
vehicles to carry lights after dark; but the
enforcement of these laws is very lax, and
they are often disregarded. In order to
remedy the present evil it would be well
to have these laws revised, fixing, perhaps,
more severe penalties for wviolations, and
above all to urge a strict enforcement. A
universal vehicle light law of this nature,
strictly enforced, would be even more of a
blessing to horse drivers than to automo-
bilists, because the latter almost invariably
carry powerful lights when driving at night
and usually spy an unlighted horse vehicle
soon enough to avoid it, so that collisions
between horse vehicles and autos at night
There must be
many more such collisions between horse

are comparatively rare.

vehicles, but these, of course, do not re-
ceive the attention in the press that a col-
lision of a horse vehicle and an automo-
bile would, and o/:e does not hear so much
about them. This also disposes of the
argument that if automobilists carry suffi-
ciently strong lights and keep close watch

of the road ahead they will always notice
an approaching vehicle in time. In order
to insure the greatest degree of safety to
road traffic in general, all vehicles should
be compelled to carry lights, as in marine
practice. It is therefore to ve hoped that
the efforts now being made in Massachu-
setts to have a general vehicle lighting law
passed may prove successful, and that au-
tomobilists in other States mdy follow suit
and urge the passage of similar laws.

The Dangerous Electric Cabs.

The electric cabs operated in New York
city have lately been forcibly brought to
public notice through a series of accidents
in which they have figured, accidents some-
times of a serious nature. Within the past
few months at least two pedestrians have
been knocked down and killed by them, and
on one occasion two cabs came together in
a head-on collision, which resulted in the
serious injury of the occupant and operator
of one.

At the time these cabs were new they
may have represented advanced ideas in
methods of transportation, in spite of their
great weight and bulk, and their general
clumsiness, but that was some years ago,
when motor vehicle design was still in a
relatively undeveloped state. Today con-
ditions are changed, and the cabs have be-
come a relic of an earlier period of auto-
mobile development, and appear freakish in
comparison with the many examples of
modern construction to be seen on the
streets. The great objection to them,
however, resides in the fact that they are
dangerous.

These cabs have a seating capacity of
only two passengers, in addition to the
operator, and weigh, empty, 214 tons; they
have a 5 foot wheel base and a very high
centre of gravity, and most of them are
equipped with lever steering without the
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back-lock feature. Considering that they
are capable of attaining a speed of about 15§
miles per hour on the level, and often run
faster than this, owing to favorable grades,
it will readily be seen, as is proven by
their records, that they are vehicles too
dangerous to be operated in crowded city
streets. The average moderu two passen-
ger vehicle weighs about 1,600 pounds, and
has a larger radius of actionn than these
cabs; it has a longer wheel base, a lower
centre of gravity and improved means of
control, all of which make it a much safer
vehicle. For a three passenger car there
is no reason why the weight should exceed
1,500 or at most 2,000 pounds, and even
if the present cab construction were to be
retained the greater part of this weight
should be brought much nearer the ground
than it is in the present cabs, by suitable
modifications in design, particularly length-
ening of the wheel base. In view of the
above noted facts and of the record of the
cabs, it would seem to be time that some
measures were taken to force these anti-
quated vehicles off the streets.

Speeding to Be Repressed in Con-
necticut.

In his inaugural address delivered in
Hartford last week, Governor Roberts, of
Connecticut, referred to the speed excesses
of automobile tourists in that State, and
recommended a revision of the present
State automobile law, particularly with ref-
erence to an increased severity in the pen-
alties for violations. He said that he had
been informed that automobilists from other
States (by which he ‘undoubtedly referred
to New Yorkers) regarded pursuit by offi-
cers of the law as part of the fun of a tour
through the State, and that when caught

and fined they would boast of the matter. -

He recommended jail penalties for the
more exasperating cases instead of the
present small fines, which are no deterrent
for wealthy automobilists.

This, we believe, is the first time the
speeding evil has been referred to at an im-
That there is
some justification for the Governor’s re-

portant political function.

marks cannot be denied, as all the law
defying New York-Boston record runs, for
instance. have led through the State of
Connecticut, and many fast touring cars
are driven from New York up through that
State to the Berkshires and Eastern Massa-
frequently, no
If the Gov-

chusetts every summer,

doubt, at unreasonable speeds.
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ernor's remarks should lead to the adop-

tion of some measure calculated to check
reckless driving, it would be hailed with
satisfaction by the great body of automo-
bilists. A revision of the present Connecti-
cut State law would be generally welcomed,
for, aside from héving failed to prevent
speeding, it has been an irksome restriction
While the
limit of 12 miles per hour in built up sec-
tions is quite liberal, the 15 mile limit for
the open country is altogether too low, and
if a new law be adopted the speed limit
should be placed at 20 or 25 miles per haour.
Automobile laws are bound to prove fail-

on law abiding automobilists.

ures if they do not permit the reasonable
and proper use of the machine.

Obstructed Drivers’ Seats.

One serious objection to the present ar-
rangement oi the controlling devices on
practically all touring cars is that the en-
trance to the driver’s seat is entirely ob-

structed by the brake and change gear le-.

vers, and that both occupants of the front
seat are therefore forced to enter and
alight at the left hand side.
ordinary conditions, and in accordance with

Since under

road rules, a vehicle is always drawn up
with its right side to a curb, the occupants
of the front seat must walk around the
vehicle, perhaps through mud, every time
they enter or leave. The disadvantage of
this arrangement is obvious, and it seems
certain that something more practical will
be found in the future. In some cars this
objection is overcome by mounting the
change gear lever on the steering column,
and placing the brake lever comparatively
far back, at the side of the seat. Another
possible solution of the problem would be
to make the left hand seat the driver’s seat,
and arrange the levers in the middle of the
car, though in this case the driver would
still have to enter and leave at the off side.
The left hand control, properly speaking.
does not seem to “catch on,” in spite of
the determined efforts of some manufac-
turers to popularize it, but the arrange-
ment referred to would really be a right
hand control. The present arrangement of
the controlling devices, when the steering
column has the proper tilt and height, and
the levers are at a suitable distance from
the seat, seems to be an ideal one so far
as convenience of operation is concerned,
but it should be quite possible to find an
equally convenient arrangement that is also
free from the objection of obstructing the
most convenient entrance to the front seat,
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Catalogue of Vehicles Exhibited.

In the present issue we print again a
catalogue of vehicles to be exhibited at the
Madison Square Garden Show. a feature
that was inaugurated by us last year. The
vehicles are arranged in the order of price,
which, we believe, is the most practical for
the purpose of visiting purchasers and
agents. The Show will this year be larger
than ever before, and what has been said
with regard to former Shows applies there-
fore even more strongly to this, namely,
that the number of exhibited vehicles is so
large that the average visitor becomes con-
fused, and when finishing his visits has no
more definite idea as to what vehicle is
best suited to his needs than when he first
arrived. It is therefore desirable for the vis-
itor to know .beforehand just what vehicles
may suit his requirements, so that he may
confine his attention to them, and not waste
his time in searching over the whole Show.

With the majority of purchasers the
leading factor determining whether a car
comes within the range of their possible
choice is the price, and we have therefore
arranged the vehicles in that order; but
some purchasers, especially experienced
ones, have very determined notions regard-
ing the practicability of certain mechanical
features, an(might not want to consider
certain vehicles that do not suit their fancy
with respect to mechanical design, even
though right in price. We therefore give
a brief specification of each vehicle, which
will enable a visitor to select the vehicles
that come nearest to meeting his require-
ments in many important particulars.

We believe a visit to the Show can be
made most profitable in this manner; that
is, by selecting beforehand a limited num-
ber of apparently suitable vehicles and
thoroughly investigating these as to work-
manship,

of details, mechanical

finish, comfort, etc.

design
The visitor will then
carry away with him a pretty definite idea
of the merits of the different cars, which
will greatly aid him in his final selection.
While
make the catalogue complete, it may be

we have made every effort to

that there will be shown a few vehicles
not listed therein, or some of the vehicles
listed may not appear, as evhibitors some-
times change their plans at the last mo-
ment. All exhibitors mentiored in the first
published list were asked for information,
and the replies received from all, except a
few who had decided not to exhibit, have
been incorporated in the catalogue.
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Structural Considerations in Motor
Cars.
By THoMas J. Fay, E. E.

The first cost of a motor car should be
high enough to insure a low cost of main-
tenance. The best “coefficient of economy”
is that which represents primarily the low-
est possible cost of maintenance, not per
gross ton-mile, as it is oftentimes consid-
ered, but per unit of useful results; and in
the second place the lowest possible first
cost. The least expensive to maintain of
two “white elephants” would be a bad bar-
gain at any price. Likewise we may say
that a motor car, to be economical, must
not only operate at a low cost of main-
tenance but operate well with a maximum
burden. Another way of putting it is to
say the first cost is a matter of no serious
moment, provided the cost of the useful re-
sult is quite within bounds.

There are many details in a motor car,
each one of which must be thought out with
a degree of care wholly at var‘ance with the
demands of any other class of machinery. A
car may be well built and prove to be very
serviceable indeed, and still be a very bad
choice, for the reason that the design may
not be in accord with (a) the materials af-
forded by the market: (b) the methods in
vogue i the up to date shop. Hence the
first cost may be inflated. To illustrate: A
coin, for instance, might he gold, of full
weight and flawless; yet the methods of
manufacture might be such as to make the
cost of production more than the value of
the coin.

Motor cars up to the present time have
successfully eluded the grasp of the poor
man, and it is believed that the poor man
will never be rich, so that “Mahomet must
go to the mountain.” Sometimes it does
seem as if motor cars would ever be costly,
both first and last, but history repeats itself,
and it has ever been a trait of history to
see the unexpected.

On the Continent the “poor” man receives
no consideration, hence no attempt is made
to make the cost of the car conform to the
man's pocket. In America the poor man
has greater wants, and demands every in-
novation—at a price. It is for this rea-
son that “cheap,” half baked cars are not
the product of successful makers; and, also,
on this very account American manufactur-
ers are bound to lead in the long run, be-
cause the majority of buyers (a) cannot
pay a high price; (b) will not buy an in-
ferior product; (c) do offer a wholesome
opportunity to makers of car< who continu-
ally strive to lower the cost, but who posi-
tively will not lower the standard of qual-
ity.

It costs approximately $25.000 to design
and construct one single runabout, provided
the design is new and worked out in pro-
moting and jobbing shops. On the other
hand, cars of this class are furnished to
buyers by responsible makers for not far
from one-fiftieth of that cost, while in so
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far as quality is concerned the experiment
car, notwithstanding its enormous cost, is
likely to prove a flat failure.

To a limited extent the commercial field
has been invaded, but the road ahead is
long and rough. Critics are wont to com-
plain about tires. As a matter of fact, tire
troubles are brought about to a vast extent
through the wholly bad practice of making
cars much heavier than need be. A setting
hen will bring out a brood of chickens and
not fracture a single egg, while a small boy
and a brick would shorten the chicken crop.
Tires, too, will wear depending upon treat-
ment; that is to say, tires are thoroughly
commercial just as they are, but heavy,
cumbersome cars are not. Improvements in
cars have been marked, and many more im-

NS IR

provements may be expected. The first big
electric truck the writer had to work upon
weighed something like 7,000 pounds, and
felt very much abused under a burden of
1 ton. The first big steam truck the writer
was connected with weighed' nearly 6,000
pounds and refused to run at all.

It cost a lot of money to learn that con-
ventional machinery designs would not suit
in motor car work; and it was hard to for-
get that a bridge building factor of safety
was not a factor of safety at all in automo-
bile construction. As illustrative of the
changes wrought, consider the following:
According to Seaton the thickness of cyl-
inder walls should be:

PxD + 0.6 = inches,
5000
in which P is the maximum pressure on the
piston in pounds per square inch, and D the
diamecter of the cylinder in inches. For a
6 inch cylinder this would give (for cast
iron)

340 X 6

Thickness = 22— — + 0.6 — 1.008 inches.
5000

Now let us compare with this the actual
present practice in automobile gasoline mo-
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tor construction, which is to give the cylin-
der walls a thickness

Tem PD inches,
. 7200
so that for the case in point
T — 340 X 6

7200
Considering cast iron with an ultimate ten-
sile strength of 18,000 pounds per square
inch and 3,600 pounds per square inch non-
shock working load, it would be impossi-
tle to build a commercial motor car and at
the same time take Seaton's advice. On the
other hand, there are a vast number of cars
in which the motor cylinder walls are quite
as thin as that given by the above formula.
It is believed that, notwithstanding the ap-
parent safety of the above formula, some
allowance should be made for deformities
in the casting, and with this in view the

formula stands revised, as follows:
¢

- 28 inch.

PD
T == 7E+ 0.12§

= thickness of walls in inches.
Tllustrative of the use of this formula
reference may be had to Fig. 1 of a cylinder
in which
379 X 4.75 :

T == 7200 + 0.125 == 0.375 inch
thickness of walls about the piston in its
bottom position. The thickness of the wall
below the piston head with the piston at the
bottom of the stroke was left

T 379% 475

- 0.25 inches.
7200 5

This cylinder was tried out at some length
in a runabout type of car during the year
1903, and, in so far as this phase of the
problem was concerned, the results were
very satisfactory. - It is possible, of course,
to consider a slight thinning of the cylinder
walls, without assuming great risks, but
for thoroughly good work it is believed the
walls are thin enough.

The maximum pressure given, i. e., 379
pounds per square inch, is none too high
when the shock effeét is taken into ac-
count. Referring again to Fig. 1, it will be
found that the port walls are three-six-
teenths inch thick. This thickness is very
much more than what a calculation would
dictate, but here the “foundry question” is
paramount and the port walls are made
just as thin as possible consistent with the
foundry chances. In the case of this par-
ticular cylinder the head is covered by
“combustion chamber covers,” and is so pro-
portioned that, considering the strength of
machine steel covers, a rupture of the head
would not be imminent. If, however, the
head of a cylinder is made integral the
shape of the head must reccive considera-
tion, else deformation, due to pressure, may
become a source of trouble, at least in cyl-
inders of large proportions.

A very good shape, economical both in
point of weight of metal required as well
as space occupied, is that represented by a
flattened ellipsc. The thickness of the head
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should be great enough at the point of in-
tersection to resist shearing, but considering
the shear at the intersecting point, the head
wall will stand thinning down as the centre
is approached, according to the following
formula:
Ty e .00§ D v P,

in which T, is the thickness in inches of
the wall at the intersecting point; D the
bore of cylinder in inches; P the maximum
pressure in pounds per square inch. This
is a contraction, or Thurston’s formula.
The thickness of the head at the middle
might be *

PD
- 7200 X .75’
in which P is the maximum pressure in
pounds per square inch, and D the bore of
the cylinder in inches. The change from the
thick to the thin portion is to take place
gradually. (See Fig. 2.)

Cast iron seems to be the best metal for
cylinder construction, although steel cast-
ings as well as drawn steel tubes have been
used. Cast iron for this purpose should be
of an extra good quality, sometimes called

Ts

“gun iron.” The analysis is about as fol-
lows:

Silicon......coovviiiiiiiiii ... . 1.125
Phosphorous. .......c.ooeevniiinnn. 0.175
Sulphur. ..ol 0.120
Manganese.......... Ceeereesaens cee. ——
Carbon fixed..........ovvvivennnn... 0.67
Carbon graphitical.................. 2.90

Everything depends, however, upon the
grade of “pig,” the quality and quantity of
“scrap,” the mold and the molder, the
heat, the coke, time and location in the
cupola. It is better by far to pay a respon-
sible foundry man for good castings than
to tell him how to “mix” for them and de-
mand castings of the best quality at a price
that will barely suffice for “window sash
weights.” There are various receipts for
gun iron mixtures, each of which may be
good, in view of the respective base metals.

-——

Fic. 3.
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The finished product in any event should
test about as follows:

Pounds per

. Square Inch.
Tensile strength.................... 27,500
Elastic limit........................ 10,850

The grain should be close, with no “chill,”
while cutting should indicate softness. It
would not be advisable to figure upon the
above strength in designing, but the foun-
dry ought to be able to approximate the
value given. Finished cylinders should be
subjected to a hydrostatic test of 500
pounds per square inch. Do not use air
pressure for this test—it is dangerous. All
that is required is a small pump with a
long lever, such as boiler inspectors em-
ploy in their work; a tested steam or water
gauge, and some ammonia, pipe and fit-
tings. These fittings enable one to make
tight joints quickly. In subjecting the fin-
ished cylinder to the test, the valves should
be in place, else the high pressure will bear
against the flat, thin walls in the exhaust
passageway outside the normal pressure
zone—a risk that serves no good purpose.

Cylinders that will not stand the so0

|
1

q._._

i
|
_____+
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pound hydrostatic test are not suitable for
the purpose, but cylinders that will stand
over 50 per cent. more than 500 pounds per
square inch are too heavy for the purpose
and should be made lighter; for, in all
truth, there are times when a pound off the
weight on the tires may be as good as $100
in the bank. There is just this difference
between motor car and general machine
practice: that in general machine practice,
if a part is overstrong, it is pronounced
“good”; but in motor car practice, if a part
is overstrong, it is really “bad.” What is
wanted in cylinder construction is a definite
but moderate factor of safety, and it is pos-
sible to realize just such a factor of safety.

In motor cars there are many opportuni-
ties to reduce weight, and by exercising
skill and judgment it is oftentimes possible
to effect large inroads. Among other things
the “levers,” bell cranks, etc., are generally
too strong, excepting in some cases in which
they are not harmonious in design, hence
too strong in some parts and below the
needed strength in others. There are three
classes of levers known to mechanics, each
of which has its special use, all of which
are employed in motor cars in divers ways.
Fig. 3 illustrates the principle of levers of
the first class.

Vol. 15, No. a.

In this lever the fulcrum lies between
the point of applied force and the point of
resistance or reaction. Hence:

F=— W: - applied force in pounds.

W — FxL — resultant reaction in pounds.

I4
= FXa
W+ F

=length in inches from fulcrum to re-
sistance.
W X a
W +F
= distance in inches from fulcrum to pull.

Fig. 4 illustrates the use of levers of the
third class, in which the point of applied
force is between the fulcrum and the point
of resistance or reaction. Hence:

L=

F == wxi_ applied force in pounds.

L
W e F—jl‘ = resultant reaction in pounds.
/ F X'a
T“W—F

=length in inches from fulcrum to re-
sistance.
W Xa
L=w=F
= length in inches from fulcrum to pull.
Fig. 5 illustrates the use of levers of the
second class, in which the resisting point is
between the fulcrum and the point of ap-
plied pull. Hence:
F o W:_I - .applied force in pounds.

W e F# = resultant reaction in pounds.
FXa
W —F
=length in inches from fulcrum to re-
sistance.

.

W Xa

W—F

=Ilength in inches from fulcrum to pull.
In the application of these formula it

is not necessary to confine oreself to inch-

pounds units. Any other system of units

) P

c e

Fia. 5.
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may be employed, such as foot, metre,
centimetre, millimetre or other measures
of length; also tons, ounces, grams, kilo-
grams, etc., or any other measure of pull
or resistance.

In lever designs, to be able to propor-
tion ‘the levers so that they will be strong
enough but not too strong—for the weight
must be kept down—it is necessary to know
or to determine the magnitude of the fac-
tors, and judgment is sometimes called
into play, because while a given pull may
be adequate, yet even so a greater pull
may be exerted in any such case. The
strain upon the lever will be that due to
the greater possible pull, rather than to
the necessary pull.

Let us assume a case as follows: We
will say the motorist can exert a maximum
pull of 100 pounds at F, notwithstand-
ing the fact that 20 pounds might be am-
ple for his purpose. We must then pro-
vide for the 100 pounds effort. Let us
also assume that ! is 18 inches; P, 6 inches,
and A 24 inches; then
F )1( L.— 1% -6?(—1—8— 300 pounds.
The pull will then be 300 pounds at W.
Hence (a) the cable must be capable of
safely withstanding a pull of 300 pounds,
thus requiring the use of a three-six-
teenths inch diameter pliable steel cable,
preferably “plow steel” with nineteen
strands. In ordering cable specify circum-
ference in inches, quality and number of
strands.

The shape of the lever arm will affect
(a) its weight for a given strength, (1)
its rigidity for a given weight. If steel
castings are preferred it may be expedient
to fix upon an I section; if forgings are
used, the rectangular—roundced corners—
section works out well. In any case the
section must be settled upon, else the
strength may not be estimated. Levers are
pure and simple “cantilever” beams.
Hence formula that apply to this class of
beams will suffice for the purpose.

Empirical formule for use in designing

W e
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levers will suffice for the purpose, and
simplify the problem to a marked extent.
A great many designers say the best way
is to duplicate a lever that did not give
trouble. Indeed! The Pyramids of Egypt
did not fall down. They were duplicated.
But the Pyramids answered no useful pur-
pose. In any case a “printer’s devil” or a
“plumber’s cub” could figure out a final
resting place for an Egyptian monarch in
one minute, that would offer equal se-
¢urity and cost but an infinitesimal fraction
of the cost of a Pyramid.

Note.—The safe working load of wire
rope—such as is used on motor car brakes
—is given by Klein thus:

d == 0.0087 ‘/g

= diameter of each. strand in inches,

In which P is the safe working load in
pounds and n the number of wires in
cable, or strands. Plow steel cable will
do somewhat beétter than pliable hoisting
cable,

The width of levers should be about one-
twentieth of the length from the fulcrum
to the point of pull, but in cases in which
the width, for any reason, is reduced be-
low this ratio, a corrective factor should

be applied as follows:
Allowable Pro-

Width of portion of Cal-
Lever. culated Loa
oo Xlength................ ‘Full allowance.
lgo X length................ 90 % “
YioXlength................ 80 % “
160 X length................ 70 % “
leo X length................ 60 9% “
Yoo Xlength................ 50 % «
The levers proportioned after these

formule will be subjected to a very much
greater strain than that usual with canti-
lever beams, because in the working of
levers in motor cars the load is not
quiescent. When levers are ‘eccentric” an
extra allowance must be made, to compen-
sate for torsion, otherwise permanent de-
formation may result.

The formula contemplate the use of well
worked 40 to 50 carbon steel. Mild steel
does not offer the desired resistance to de-
formation, and in the event of the use of
mild steel an extra allowance of metal
must be made.

The most likely chance of trouble with
non-eccentric levers is at the fulcrum, as
the fastenings are rarely secure. The best
way to avoid trouble is tc fasten to a
flange, as illustrated in Fig. 7. The next

! -,4:'.'",' B
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best fastening detail is shown in Fig. 8
A large diameter of the shaft to which a
lever may be keyed introduces troubles of
a serious nature, unless something is done,
for a large diameter of shaft means great
weight. Hollow shafting is the best re-
course, and in this connection it is possible
that a résumé of hollow shaft advantages
will serve a useful end. The comparative
strength of a hollow to a solid shaft is
shown by the following formulae:
For equal torsional strength
d= 3/,"1‘4— dst
1

in which d is the diameter of a solid shaft
capable of performing the required serv-
ice; d: the external diameter of the equiv-
alent hollow shaft, and d; the internal di-
ameter of the equivalent hollow shaft.
Hollow shafting is extremely valuable in
motor car work, because of its great
strength per pound.

Assume a hollow shaft, say 2 inches out-
side diameter and 134 inches inside diam-
eter. Then

d _‘}/”_;J = 184" nearly,
the diameter of the equivalent solid shaft.
Somewhat smaller, to be sure, but the
story is only half told, for a 134 inch di-
ameter solid shaft weighs s5.05 pounds,
while a 2x134 inch hollow shaft weighs
2.5 pounds, leaving a difference per foot of
2.55 pounds, thus effecting a saving of al-
most exactly 5o per cent. in the weight.
This, however, is but one advantage, for
what we started out to get was a large

THE HORBELESS AGE
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diameter of shait with a view to effect-
ing a secure anchorage for lcvers.

It is plain enough that shafting will best
serve the purpose in motor car construc-
tion if it is of large diameter and hollow.
But hollow shafting comes as cold drawn
tubing—not exactly to size—and hence an
allowance must be made for finishing. It
is low in carbon, hence it mnust be of pro-
portions suitable for mild steel.

In one case the writer noted the use of a
hollow shaft 50 inches long, 2 inches in
diameter with a 1.5 inch hole. This shaft
transmitted a load of 400 pounds, quiescent
load, measured at 1 foot radius. The shaft
was made of 20 carbon steel—not hardened.
Assuming a safe torsional strain equal to
1,000 pounds per square inch, the ability
of this shaft was

—

Pa = 0.1963 a DV R xS,

1 .54
Pa = 0.1963 ?—% X 1000 == 4096

= pounds pull at : foot radius,
in which P is the force or resistance act-
ing to twist the shaft; a the radius in feet
of the point of application of the force or
resistance; Pa the torsiona! moment; d*
the fourth power of the outside diameter
in inches; d,' the fourth power of the di-
ameter of the hole in inches; d the out-
side diameter of the shaft in inches, and S
the safe torsional shearing resistance in
pounds per square inch. The value of a
is taken at 1 foot radius as 2 convenience
in making comparison. The shaft in ques-
tion was subjected to some bending, and
transmitted the power of a 9o horse power
motor, including the effect cf a flywheel,
the rim of which weighed 984 pounds, at
a mean radius of 11 inches. The shaft
proved fully capable, and while the tor-
sional shear must have been more than
1,000 pounds per square inch, -t is believed,
nevertheless, that the walls of the tube
could still have been reduced a little.

In a Mercedes 9o to 105 horse power car
the solid differential shaft is about 114
inches in diameter. There are conditions
under which all the power of the motor
must be transmitted by this shaft. The
shaft is of Krupp nickel-chrome-carbon
steel, hence very capable. Nevertheless,
the torsional shear is very considerable, be-
cause

125
- X
Pa = 0.1963 L.2s

! ¥. 1000

= 38 pounds torsional moment at 1 foot
radivs. Assuming the motor to be capable
of exerting 100 horse power at 1,000 revo-
lutions per minute, the pull—torque—at 1
foot radius of the motor is

H. P. X 33,000 _ 100 ¥ 33.000

P 21 R 6 28 X 1000.
= 522.3 pounds.
Hence 3% :3522::1.000 X = 1.4789., the
torsional chear assuming a pull of 3222
pounds at 1 foot radius. Consider-

THE HORSELESS AGE

ing shock and allowing that the magni-
tude of the shock equals the quiescent
load the torsional shear becomes 2,957.8
pounds per square inch. This same shaft
supports the differential brake, hence it
takes the braking strain. Assuming the
load on the rear wheels to be 6o per cent.
of the total load, and assuming the car
to be within the racing limit, i. e., 1,000
kilograms—2,204 pounds—then a pull of

2204 X 0.60

2 = 661 2 pounds

comes at a radius of 1.5 feet, and allow-
ing that the tractive coeflicient is as good
as 0.5, we have

661.2 X 0.5 X 1.5 = 495.9 pounds

equivalent pull at 1 foot radius, thus
showing that the effort put upon the dif-
ferential shaft through the brake is less
than the effort on the part of the motor.
This result, however, is obtained under
the assumption that the braking effort on
the two rear wheels is equal. It is also
another way for saying that the motor is
somewhat larger than the car requires,
but it is highly improbable that the
torque of the motor in question is as
high as the figures would indicate. In
other words, 100 horse power, if realized,
must be obtained at a higher speed.

It will be noted that in the illustrations
no account is taken of bending moments.
In this connection it may be emphasized
that bending moments should be elimi-
nated in motor car transmissions, except-
ing the unavoidable moments set up in
the crank shaft and that due to gear pres-
sure. In other words, the deformation
of the chassis frame should not be trans-
mitted to the shafts.

The Mercedes car above referred to
furnishes an illustration of light con-
struction. 1f we refer to Kent, page
869, we find that for 100 horse power,
1,000 revolutions per minute, prime mov-
ers a 2¥; inch diameter solid shaft would
be used. \We have here, therefore, a fur-
ther illustration of the fact that ordinary
materials and conventional methods of
machinery designing will not produce
satisfactory motor cars. It would not be
feasible to employ a 234 inch diameter
of th® diffcrential shaft in a motor car,
even if the question of wcight was left
out; but the question of weight cannot
be overlooked with impunity, nor can we
say that the Mercedes results are bad.
Hence we must say that motor car de-
signers must solve their problems inde-
pendently of what has been accomplished
in other lines of machine construction.

American designers who accept the di-
mensions of parts in foreign cars as well
chosen must consider the quality of the
material used, else the results will be dif-
ferent—possibly disappointing. The best
makes of foreign cars are built of special
grades of material, which accounts in a
large measure for their success; and in
this connection it is but fair to say that
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the most competent American designers
are also paying great attention to the
question of the quality of material. Some
of the well known foreign cars of even
a year ago used pressed steel frames
made from mild steel. Many of these
frames “wilted” in ordinary service and
were found to be quite unserviceable for
the work required of them. Side frames,
to be light and strong, but above all
rigid, must be of steel very much better
than that produced by cold pressing low
grade mild steel. Soft, pliable steel
plates may be easy upon the dies used in
the process, but deformability in side
frames can scarcely be recommended as
a desirable quality.

American steel mongers seem to agree
that “all grades of stcel may be shipped
from one pile or lot.” and seem to over-
look the fact that the purchaser may have
views. The writer finds that no matter
what kind or grade of metal the order calls
for it is rarely ever filled properly; for
upon analyzing the metal it is generally
found to be ‘“something else.”

In Germany the steel maxers turn out
various brands of metal especially adapted
for use in motor cars, thus making it pos-
sible for motor car designers to definitely
limit the weight of cars, yet allowing a
definite factor oi safety. 7True, Germany
is not far away. and in case of necessity
American car builders can import their raw
material. In the meantime it is believed
it is a waste of time to figure upon using a
special grade of metal unless the metal is
tested before using. In motor car con-
struction it is believed constructors should
have at their disposal the follwing metals:

( Gun Iron

Steel

Aluminum Copper
Aluminum Nickel.
Phosphor Bronze.
Bearing Bronze.
Malleable Iron.

Mild Steel.
Medium Steel.
Nickel Steel.

Mild Steel.

Medium Steel.

High Steel.

Nickel Steel.
Chrome Nickel Steel
T'ool Steel.

Castings. .

Rollings.......

=)
-
(=]
©
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=
rx
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The nickel steel products should be avail-
able as follows:

CARBON PER CENT. NICKEL PER CENT.

From. To. From. To.
0.10 0.20 0.75 1.50
0.10 0.20 1.5 3.00
0.10 0.20 3.00 4.50
0.20 0.30 0.75 1.6
0.20 0.30 156 8.0
0.20 0.80 3.0 4.5
0.30 0,40 0.75 1.6
0.30 0.40 1.5 8.0
0.30 0.40 3.0 4.5
0.40 0.50 0.75 1.5
0.40 0.50 1.5 3.0
0.40 0.50 30 4.5
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The carbon steel products are generally
graded as follows:
CARBON PER CENT.

From. To.

.0 0.10
0.10 0.20
0.20 0.30
0.80 0.40
0.40 0.50

The chrome nickel steel products are not
so readily classified, yet even so, certain
mixtures are known to be very desirable,
particularly for crank shafts, transmission
gears and other parts operating under con-
ditions of great responsibility with a lim-
ited factor of safety. Among other mix-
tures the following is very useful, espe-
cially for gears, and with very slight modi-
fications it will serve extremely well for
crank shafts:

ANALYSIS OF CHRUME NICKEL STEEL.

Per Cent.
Carbon .................. ... .30
Silicon ........ ...l 11
Manganese .................. .16
Sulphur ... ... ... L .03
Phosphorus ................. .04
Chromium .................. 3.26
Nickel ...l 1.26

This metal has a tensile strength of
237,127 pounds per square inch, is soft
cnough to work with air cooled tool
steel, hardens readily, is not brittle and
preserves in service. It is superior to
nickel steel in almost every way; while
in comparison with carbon steel it is be-
yond the range of vision., so to speak.
Varivous mixtures of this metal serve the
Vvarious purposes in motor car construc-
tion. Nickel steel under 5 per cent.
nickel is also extremely valuable, pos-
sessing two great points of merit, viz.,
high eclastic limit and the entirc absence
of “sudden rupture” under an excessive
strain. Chrome nickel steel within certain
limits posscsses these same features of
rcliability, but it is not necessary to use
this high priced, more diflicult to work
metal in any but the most troublesome
members, such as crank shaits, propeller
shafts, jack shafts, cam shafts, transmis-
sion change gears, connecting rods, differ-
cntial shafts and a few minor parts, but, as
before pointed out, the components i the
metal should vary to suit the conditions.
Jesigners who do agree as to the value
in general of these mixtures do not
agree as to the best percentages to em-
ploy.

Alcohol Carburetors and Motors in
France.

In spite of official encouragement, it
may be said that alcohol motors and car-
buretors remain today incompletely devel-
oped. Many manufacturers have their
particular form of carburetor, but 1 am
informed that one device is in greatest
demand; yet even of this type. out of
60,000 carburetors sold only 3500 were in-
tended for the consumption of pure alco-
hol, all the others being destined for the
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use of gasoline or of carbureted alcohol.
The sale of alcohol motors has been equal-
ly unimportant. Probably 100 petroleum
or gas motors are sold to one alcohol mo-
tor, for three reasons: (1) The high cost
of the alcohol; (2) the greater consump-
tion per horse power hour than of either
petroleum or gas: (3) the difficulties aris-
ing from oxidation.

The principle upon which the alcohol
carburetor referred to operates is the same
as of the carburetor for gasoline. These
carburetors are manufactured for motors
of from 4 horse power upward; they differ
from the form intended for use with gaso-
line, etc., in that the reheating system is
more intense. They operate as regularly
as the other carburetors. In their applica-
tion to motors their advantages and dis-
advantages are thus described to me:
Additional suppleness in movement, but
increased consumption as compared with
gasoline; initial heating of carburetor nec-
essary; possible oxidation of plugs, pis-
tons, and piston rings, unless care be
taken to run the motor with gasoline dur-
ing the last moments of use.

A method of using alcohol has lately
been tried. consisting of forcing the alco-
hol at a desired temperature through a
vaporizer in a quantity strictly measured
to meet the machine's need at the mo-
ment. At the last public competitions fo-
a 6 horse power motor the consumption
was 410 grams per horse power hour, as
against 578 grams with the carburetor
above referred to.

M. Paul Barbier, president of the Tech-
nical Society of the Alcohol Industry, in-
forms me that the use of alcohol at the
same price as petroleum, and even at a
slightly greater price, is more economical,
since carburation of the alcohol when well
done permits more complete utilization of
calorific power than in the case of the
petroleum  products. M. Barbier adds
that all motors operating on the explosion
principle may be fed with alcohol if the
construction of the cylinder, or rather of
the explosion chamber, is modified. He
says that injection carburetors and those
operating upon the principle of vaporiza-
tion and circulation give good results.

The Minister of Agriculture prepared a
report upon the competitions organized
by his department in 19o1-2, which con-
tains considerable information on this sub-
ject. Necarly all manufacturers have fully
realized that, owing to the different prop-
ertics of gasoline and alcohol, the use of
the latter liquid, ii rendered not only pos-
sible but practicable, would offer certain
real advantages in numerous cases, as, for
example. in the merchant and military
marine, where the use of gasoline is out
of the question because of its danger.
They have not worked out any system as
yet. however, which scems to respond
adequately  to the various requirements.
—Robert P. Skinner, Consul General,
Marscilles, France.
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Book Review.

*The Anatomy of the Automobile.” By
“Dr.” A. L. Dyke.

A copy of the above book has been sent
us by the author and publisher, presumably
for review. A first glance through its
pages shows that it is nothing but a reprint
of manufacturers’ catalogues and instruc-
tion books, and after a more complete study
of the contents we are forced to the conclu-
sion that the title is entirely misleading,
and that the book is an imposition on the
public.

Reading the preface of the book we were
struck by the modesty of the author, in
sharp contrast to the publisher’s announce-
ment, which describes it as ‘“‘exceptionally
valuable to intending purchasers.” etc.
Continuing, we come across several pass-
ages that scem familiar, and the use of such
a distinctly British term as “petroleum spir-
it motors” aroused our suspicions. Look-
ing over the prefaces of the various works
on automobiles in our library, we find that
the preface of this book has been reprinted
completely from W. Worby Beaumont’s
“Motor Vechicles and Motors,” published
in 1g00. We know that books are now fre-
quently made largely by means of scissors
and paste pot, but that an author clips even
his preface has beforec in our experience
never occurred.

The title of the book. “The Anatomy of
the Automobile—Practical Treatise on
Automobiles, Motor Boats. Airships, Sky
Cycles, Aerodomes,” ctc., conveys the im-
pression that the work contains original,
practical matter, systematically arranged,
instead of being a reprint of obsolete trade
literature.

The manufacturers’ catalogues and pam-
phlets seem in most cases to have been re-
produced complete, as may be judged from |
the following quotations:

Page 119. third paragraph: “No discount
will be allowed, except to regular dealers,
who carry one or more of our buckboards
in stock for sale. Qur terms of payment
are strictly cash.” etc.

Page 301: “The Thomas Gasoline Car—
The Ideal Car—The new Thomas ‘Flyer’
is the nearest approach to this ideal. The
closest competitor in its class draws 50
per cent. more weight per horse power.
Note: The Thomas is constructed on
lines * * v

A chapter on *“The Darracq and Its
Management™ is a reprint of a whole book
with the sam@ title published by Archibald
Ford, of Liverpool, England.

An article on page 359, entitled “The
Winten Touring Car.” being evidently a
reprint of the Winton Company's instruc-
tion book. is credited to THE HorsELEss
AGE.  The matter never appeared in our
columns.

Tt is estimated that 60.000.000 pounds of
india rubber. valued at nearly $40.000.000,
was imported during 1904.



LESSONS of

THE ROAD

The First Few Rides With a Kero-
sene Burner.

By C. S. L.

It is safe to say that not a few opera-
tors of steam carriages who use gasoline
burners have had experience with fire,
showing how dangerous gasoline is, espe-
cially to beginners. Because of this dan-
ger and the going out of the pilot light
after running 10 or 15 miles I decided to
change over to a kerosene burner.
Naturally one feels a little nervous at first
for fear something will go wrong. The
pilot light should be lighted with a gaso-
line torch, and when the pilot light tube
is of a cherry red the main fire should
be turned on for two or three seconds,
then the valve should be closed. Repeat
three or four times; then open the needle
valve full, but previous to this pump up
the auxiliary tank until the gauge reads
5o pounds, then pump the oil until the
gauge reads 120 pounds. Do not allow
the pressure to get below 100 pounds, for
it is necessary to keep the air cushion.
When the steam gets to 270 pounds the
burner regulator shuts off the main fire.
Once started the fuel pump on the engine
takes care of the pressure.

The old system on my carriage was the
air system. The first few times I was out
I had to stop frequently to pump up the
auxiliary tank by hand,as the gauge would
read as low as 60 pounds in a short time.
I took out a needle valve on the main
pipe line between the supply tank and the
pump. The pipe entered the centre of the
supply tank and then ran down to the
bottom inside. I found that when the
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tank was full the pressure would stay up.
but when the oil got below the centre it
did not siphon well and I had to stop
every three or four miles to pump up by
hand. I remedied the trouble by connect-
ing the pipe to the bottom of the tank.
The two gauzes in the line to the nozzle
should be cleaned before each trip, a mat-
ter of a few minutes only. The cleaning
steam of the pilot light should occasional-
ly be turned lightly so as to keep the hole
in the end of the tube open. I find it
works best to leave it open about half a
turn so that the flame can be regulated.
As I started to return home from one
trip the pilot light was out. I stopped
at a house about ten minutes, and soon
after I started quite an explosion occurred
in the burner, when the burner regulator
opened and let the raw oil in. Flames
shot out of the stack, so I stopped, shut
off the oil. and ran about half a mile to

get beyond the houses before I attempted
to straighten matters.

I took out the pilot tube and found it
filled with dirt. As the hole in the end
of the tube is about one hundredth (.o1)
of an inch in diameter it takes very little
to stop it up. If the main fire, has been
shut off a while and the needle valve is
closed it is best to turn on the oil as
when starting, also to see if the main coil
on either side of the pilot tube is of a
cherry red color. I pumped the pilot light
tank to 40 pounds. I can go a third
farther on a gallon of kerosene, and I do
not have the fear of fire that I did with the
tubular gasoline burner. The great dan-
ger lies in a burner that can be flooded.

When I had the by-pass regulator set
to 135 pounds the burner had a loud whis-
tle which was annoying. The maker rec-
ommended to put a dozen screws inside.
I put some in one side, but I doubt if it

Trae BrLacksToNE River Berow WooNnsocker, R. 1.
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did any good. I loosened the nut on the
by-pass regulator, reducing the pressure
to 120 pounds, which stopped it. I have
put on a strainer constructed similar to
a union, next to the water pump, which
has proved a good thing, as it can be
cleaned on the road and keeps dirt from
the checks and pump. Its cost is $1. It
is not on the market, but I got mine from
the man that invented it. If the water
fails to reach the boiler in sufficient quan-
tity the trouble probably is the corroding
of the by-pass valve. The rod should be
taken out occasionally and turned to the
right taper. When it becomes necessary
to put in a new one I will try brass or
bronze.

When I put in the kerosene system, the
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Experience of a Season With a
Car for Hire.

By H. T. C

Since its introduction as a means of
conveyance the automobile has been pri-
marily a pleasure vehicle, and, although it
is recognized by many that the manu-
facturer’s ultimate success lies in his abili-
ty to produce a practical and satisfactory
commercial car,” as yet little thought is
given by the general public to the auto-
mobile as an investment for pecuniary re-
turns. In a few cases there are found
regularly established automobile trans-
portation lines, and in still less frequent
cases, outside of large cities, are found
dealers who conduct an automobile livery

CoeBLE Rock, NortH SMITHFIELD, R. I.

plan for connecting I obtained from a
Boston manufacturer. So far I would not
go back to a gasoline burner.

The accompanying views were taken on
one of my trips through Rhode Island.
Cobble Rock is quite a natural curiosity.
supposed to have been left there during
the glacier period. The contact points of
the boulder with the rock on which it
rests are within a § foot circle. It is dis-
figured by initials, as all curiosities are.
Attempts have been made to roll it
down into a hollow. The rock is about §
minutes’ walk from the highway between
Woonsocket and Slatersvillee. The view
looking up the Blackstone Valley is a
pleasing one, showing the bend of the
river on the railroad curve. On the dis-
tant hill two tanks of the Woonsocket
Water Works are seen, elevated about 180
to 200 feet above the city.

Since 1900 the number of horses in U. S.
is said to have increased 20 per cent.

as an adjunct to their regular line of busi-
ness.

About a year ago the writer, not feeling
entitled to own an automobile for pleasure
purposes, took under consideration the
possible returns to be derived from oper-
ating a car for hire during the summer,
it being possible to so arrange other busi-
ness interests that they should not conflict.
There was no automobile livery in ope-
ration within 30 miles and the loca-
tion on the Connecticut coast, being a
popular summer resort, together with the
knowledge of an existing quality of roads
far above the average, with no prohibi-
tive hills, made the project seem feasible.
Accordingly I purchased in April an 8
horse power car of the detachable ton-
neau type, driven by a double opposed
motor mounted within the body.

To the experienced motorist the idea
of attacking a project of the magnitude
of an automobile livery with an 8
horse power runabout would be likened
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unto pulling a tooth with a silk thread, in
that, regardless of the beauty of the equip-
ment, under the stress of actual service
the apparatus would break down. In spite
of the excellence of this theory the
results of the season’s work are con-
tradictory. During the time between
April 1 and November 20 the car covered
over 6,300 miles; carrying, for a large
part of the distance, four, and often
five, passengers, occasionally six and in
one instance seven. During the entire
season it was necessary on only one occa-
sion to summon outside aid to help the
car home. In this case a broken chain
incapacitated it, and the accident occurred
when the party aboard was out by in-
vitation. With the exception of three
broken commutator springs and the ever
to be expected tire troubles, the passen-
gers were always landed at their destina-
tion without five minutes’ delay from any
improper conduct of the car. The abso-
lute dependence which could always be
placed in the machine made it possible
to keenly enjoy the constant driving and
proved an excellent objéct lesson to that
class of critics who thrive on the expres-
sion, “Git a horse.”

On only one occasion when out with a
party did I entertain any misgivings as to
how the car would work. Shortly after
starting a tendency to fire in the muffler

‘developed, although the batteries were in

good shape and the plugs clean when the
car was taken out. The drive was com-
pleted without undue annoyance, and on
returning to the barn an investigation was
instituted which disclosed the fact that the
primary cable from the coil to the com-
mutator box was rubbing against the
frame and the action having chafed off
the insulation, occasionally grounded the
wire, thereby causing a premature explo-
sion.

A few of the experiences the summer’s
work afforded may be of interest. Early
in the ownership of the car the necessity
of affording some adequate protection to
the motor and chain became evident and
a canvas boot was constructed, which ex-
tended from the rear axle truss rod to the
front wheel fender stay, with lateral rods
to hold it from contact with the moving.
parts of the motor. A sheet of copper
laid over asbestos, both being riveted to
the canvas, prevented any danger of fire.

The boot soon proved its worth. One
cvening, shortly before 10 o’clock, a tele-
phone message arrived, stating that a wo-
man, having lost her last train, wanted
me to drive her to a town 20 miles
distant. It had been raining during the
evening, but the call was urgent, and after
removing the tonneau and replenishing the
tanks I got under way. The first 10
miles of the road was largely macadamized
and familiar ground, but beyond this the
country was new to me and the roadbed
sandy. So much rain had fallen that the
wheel tracks were filled and the car was

-
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running in water the depth of its tires.
We made a noise resembling very much
that of an express train taking water at
60 miles an hour. and the front wheels
threw a stream of solid mud for 10 feet
in front of the lamps. After leaving my
passenger, a halt was made under a strect
lamp to take the time, and the trip back
to the barn, a distance of 18 miles,
was covered in 1 hour and 19 minutes;
this in the teeth of a driving rainstorm
and under the hardest of road conditions.
The lateness of the hour and the steady
rocking of the car brought on a feeling
of intense sleepiness, in spite of the discom-
forts of the wcather, with the result that
twice a momentary loss of the faculties
nearly ditched the car. On such a trip, in
the dead of night, and alone, one finds
excellent company in the almost constant
purr of the vibrator, which is rarely no-
ticed by day, and in the steady pound ot
the odometer as it faithfully checks off the
miles from its place on the right hand
steering knuckle.

Not long after this' trip the telephone

brought a request from a commercial
traveler to carry him to Berlin, an
up State town, 42 miles distant by

road. The start was made at 2.15 p. m,,
and it was probably the most exacting trip
the car ever made. The roads, poor at

best, were heavy from recent rains, and °

the many difficult hills demanded much
use of the low speed, but the town was
reached shortly after 5 o’clock without
mishap. After a stop of half an hour the
car was headed homeward, but before the
outskirts of the town were reached an up-
turned nail had flattened a rear tire.
“Practice makes perfect,”” and with the
aid of an excellent set of tire irons the
tube was replaced and the journey re-
sumed in eighteen minutes. This, for a
single pair of hands, away from the con-
veniences of one’s own barn, is quick
enough. The town was leit at 6:08 o'clock
and the 42 miles covered with but one mo-
mentary stop. in two and one-quarter
hours.

The greatest part of the work that the
car has done has been of a purely local
character, as the average patron engaged
it for one or two hours. During the
height of the scason the demands for it ex-
ceeded its ability to fill engagements. 1
usually started out shortly aiter 10 in the
‘morning. and in some cases drove almost
continually until 11 p. m. The record ior
one day was eight parties, which kept me
out until 12:10 that night. The longest
continuous trip that was made with four
passengers was 102 miles, one stop of one
hour and a quarter being made for lunch.
During the month of August the car aver-
aged 9o miles a day for six days in the
week. and never once refused to do the
work required of it. Tn speaking of the
enterprise the driver of a heavier car once
asked the writer: “What do you do with
your passcngers when you break down?”
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It was with hesitancy that he accepted the
reply: 1 don’t break down.” This was be-
fore the chain had broken my record.

No man can drive 6,000 miles without
adventures, but little apology neced be
made for the damage my car has done on
its travels. The only smashup it has par-
ticipated in occurred early in July. In
driving alonc through the village one dark
night the searchlight “picked up” a tcam
ahead traveling in the same direction. A
man on a bicycle, riding close beside the
rear wheel, supported himselfi by one of
the canopy top posts. The car runs very
quictly, and, as is customary, I tooted be-
fore passing, and the team drew out to onc
side to allow me hali the road. 1 was
abreast of their rear wheels when, without
warning. there came out of the blackness
ahead, as suddenly as if it had risen from
the ground, a horse and double carriage,
with the animal at top speed, almost on a
run. They were coming directly at me,
and as the light struck the horse’s breast
he seemed magnified fourfold. A colli-
sion was inevitable, and there was little
time to choose which tcam to hit, but 1
took the one beside me, striking the bicy-
cle rider squarcly, and doubled his machine
up like so much tin. He must have
thought he was between the “devil and
the deep sca,” but he was more scared
than hurt. The approaching team pulled
short to the side, cleared the car and dis-
appeared as it had come. Nothing was in-
jured but the bicycle, and that I had re-
built. My other mishaps have been con-
fined to running over two dogs, one hen,
much to her discomfiture, for it disar-
ranged her feathers badiy, several snakes
and a turtle. One can always hit a snake,
for he cannot adapt hinuself to the speed of
an automobile.

here are several items of vital impor-
tance to the success of such an enterprise
as mine. particularly if one is dependent
for a certain portion of his patronage upon
automobile skeptics. The car must be ab-
solutely reliable: it must ride comiortably
without undue jar. and must be iree from
obicetionable noise.  Care must be used in
driving to adapt the speed to the varying
tastes of the passengers, and the control
Good
driving s a science, and its practice will
benefit - both  passengers  and  machine.
With the exercise of these requirements a
few rides will convert anyone but a bigot.

I have been asked what equipment a car
requires when it is engaged largely in lo-
cal traffic. My carrying capacity is lim-

must be pesitive and instantancous.

ited and only essentials are therefore
taken. A tool roll  contuins  several
wrenches, screwdriver, small file, cutting

pliers, and an excellent set of tire irons,
A small wooden box contains patching
matcrial, rubber, cement, cmery cloth, ex-
tra commutator springs and a pair of
spark plugs. A jack, pump. spoal of wire.
overalls, and two extra tubes complete
the list of the contents of the tool com-
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partment. Not less than 30 feet of
stout rope must be on board and can be
carried in the springs of the seat cushion.
The car should never leave the barn with-
out an extra tire shoe. A $3.50 covering
for it is not necessary, as two yards of
heavy canvas, torn into 4 inch strips, with
the ends sewed together and wound about
it in such a manner that a third of the
width of the strip is exposed at each lap.
makes an excellent protection and costs
but a few cents. The car should always
be kept in condition, and if suitably lubri-
cated the omission of oil cans from the
tool box is not serious. On the writer's
car the lubrication oi the motor is from
an automatic oiler, mounted on the crank
case cover, which is of high efficiency and
never gives any trouble.

Every part of the machine should be
gone over carefully at frequent intervals
and any evidence of wear or the unsatis-
factory operation of any part immediately
attended to.  The poorest policy is to wait
until something goes wrong before doing
this, for a few breakdowns on the road
will shake the confidence of customers
and deprive one of their patronage. Dur-
ing the past season the high speed clutch
on the writer's car was replaced, owing to
an occasional tendency to slip; the low
speed triple gears were replaced, there be-
ing cvidence of wear; the half speed shait
cam was replaced, its retaining pin having
beconme loose; and the rings in the front
cylinder were replaced. as that cylinder
failed to hold its compression as well as
its mate. None of these changes’ were
imperative, but they were beneficial and
have kept the car up to its high standard.
The only other change made was the
substitution of a driving sprocket with one
less tooth.

The rate of charge for the car in livery
was $1.50 an hour and at the low cost of
maintenance brought in satisfactory re-
turns, but the rate 1s too low and shouid
be advanced to $2 or $2.50.

The automobile livery as a business
proposition is destined to become one of
much importance in the near future, espe-
cially in rural districts where the trolley
car i1s as yet unknown.

Calendar of Automobile Events.

January 11 to 24—Importers’ Automobile
Salon, New York.

January 14 to 21—New York Automobile
Show.

January 23 to 28—Ormond-Daytona Races
and Record Trials.

January 23 to 2&8—Philadelphia Automo-
bile Show.

February 4 to
Show

11—Chicago Automobile

February 10 to 18—British - Automobile
Show, Olympia, London,

February 13 to 18%—Detroit Automobile
Show.

February 20 to 25—Cleveland Automobile
Show.
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OUR FOREIGN
EXCHANGES ¢

Lighting of Road Vehicles in Great
Britain.

The Motor Union of Great Britain and
Ireland has prepared the following sugges-
tions at the request of the Home Office on
the subject of the lighting of vehicles after
dark:

1. Pending the passing by Parliament of
a bill providing that all vehicles throughout
the country shall carry efficient front and
rear lights, the Motor Union of Great Brit-
ain and Ireland venture respectfully to re-
quest that the Home Office shall take, in
the interests of the safety of the public, the
following action:

(a) Amend the model bylaw printed by
order of the Home Office for the guidance
of councils in making bylaws under the
municipal corporations act and the local
government act, so as to provide that after

dark all vehicles shall show a red light in -

the contrary direction to which they are
proceeding. The present model bylaw pro-
vides that vehicles shall carry a lamp or
lamps so constructed as td show to the
front a white light visible within a reason-
able distance to persons meeting or ap-
proaching the vehicle. Vehicles are not re-
quired to show a red light to the rear, ex-
cept when they are carrying loads project-
ing more than 6 feet.

(b) Circularize the local authorities who
have power to make bylaws, suggesting that
they shall adopt the new model bylaw pro-
viding in all cases for the carrying of a
rear red light.

(c) Bring special pressure to bear upon
tho<e local authorities whose present light-
ing bylaws exempt slow going vehicles from
carrying lights at all, or which exempt all
vehicles from carrying lights during the
summer months.

2. In support of the above request, it is
urged:

(a) That since the model bylaw of the
Home Office was settled, there has heen a
great alteration in the conditions of road
travel by the increasing use of the motor
car. The introduction of a fast traveling
vehicle upon the road has rendered it neces-
sary in the public safety that the position
of all other vehicles shall be clearly indi-
cated at night by lights. Such indication
is particularly required in the case of slow
going vehicles, which are necessarily over-
taken and pas:ed by the fast traffic.

(b) Serious accidents have been caused
by the neglect of slow going vehicles
(which on dark and unlighted country
roads usually occupy the centre of the car-
riage way and arc often on the wrong side
of the road) to carry efficient lights, and
such accidents are likely to increase in num-
ber unless some efficient means of lighting
the slow going vehicles is insisted upon.
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(c) The need for detecting unlighted ve-
hicles upon the road has rendered it neces-
sary for motor cars to carry powerful
lamps. The glare caused by these lamps
has been seriously objected to. Ii all ve-
hicles were required by bylaws to indicate
their position after dark by lights the neces-
sity for automobilists to carry such power-
ful lamps would be considerably reduced.

(d) It is most desirable that there shall
be uniformity of regulation. A main road
in 20 miles may pass through the area of
three or four authorities having power to
make bylaws. Pending a statutory provision
such uniformity can only be secured by the
action of the Home Office.

3. For these and other reasons the union
desires in the strongest possible way to
urge the department to make strong rep-
resentations to the councils of counties and
boroughs in England and Wales to induce
them to adopt an efficient and satisfactory
bylaw providing that all vehicles shall carry
a lamp or lamps so constructed and capable
of being so attached as when lighted to
show a- white light in the direction in which
the vehicle is proceeding and a red light in
the contrary direction, such lights to be
visible within a reasonable distance to per-
sons mceting or approaching or overtaking
the vehicle.

Strength of Steel at High Tem-
peratures.

Prof. C. Bach has presented in the Zest-
schrift des Vercines Deutscher Ingenieure
the results of an elaborate series of tests of
the strength of steel at high temperatures.
Bars from three different works were test-
ed, these being distinguished by the letters
O, K and M. Of the bars O, four were
subjected to tensile tests at ordinary tem-
peratures, and successive lots of four to
tests at the temperatures of 200°, 300°, 400°,
500° and 550° C. At ordinary temperatures
the strength of the steel was for bar No. 2,
for example, 27 tons per square inch, the
ultimate extension on a gauge length of 8
inches 26.3 per cent. and contraction of
area 40.9 per cent. The tests showed that
the strength increased up to 3oo° C., by
about 3.17 tons per square inch, and from
this temperaturc onward the strength fell.
roughly in proportion to the temperature,
to 13.1 tons per square inch at s50° C.
The ultimate cxtension decreased from 235.5
per cent. at ordinary temperatures to 7.7 per
cent. at 200° C., from which again it rose
to 39.5 per cent. at 550° C. The contrac-
tion of area also fell at 200° C., but did not
commence to rise until the temperature was
above 300° C.

In the case of the bars from the works
distinguished by the letters K and M, tests
were made by keeping the loads on for a
considerable time. This prolonging of the
action of the load had no effect until the
temperature reached 300° C., at which point
it caused a slight decrease of strength, and
at 400° and 500° a greater decrcase. As
regards the ecffect of prolonged loading on
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the extension and contraction between the
temperatures of 300° and 400° C., it caused
an increase in both; but from 4o00° C.
the extension and contraction under pro-
longed loading decreased until at 500° C.
they were lower by from 20 to 25 per cent.
than with ordinary duration of test. Pro-
fessor Bach draws the conclusion from his
investigations that for steam boilers, piping,
etc., the strength of steel should be tested
at the higher temperatures; and he is of
opinion that this conclusion is justified not
only by his experiments, but from the well
known fact of the brittleness of steel when
worked at a blue heat.

Further Paris Show Statistics.

Comte Mortimer Mégret, a well known
writer on technical subjects in the French
motor journals, has compiled some interest-
ing statistics with reference to the Paris
Salon. He finds that 56 per cent. of the
cars staged were over 20 horse power, the
general rise in power being shown by the
fact that the proportion in 1903 was only
21 per cent. The atmospheric inlet valve,
though it has practically disappeared from
high class cars, apparently still retains a
considerable measure of popularity among
the smaller makers on the Continent, as it
was to be seen on 27 per cent. of the exhib-
its, as compared with 33 per cent. in 1903.
Ignition by coil and accumulators had
fallen from 72 per cent. to 16 per cent., and
high tension magneto, which is largely tak-
ing its place, had risen from 6 per cent.
to 36 per cent. Low tension magneto is
evidently increasing in popularity, as the
proportion of cars fitted with this system
had risen from 22 per cent.in 1903 to 44 per
cent. in 1904. The leather covered cone
clutch had fallen from go per cent. to 78
per cent. of the whole. The future of the
metal to metal clutch would seem to depend
on the results obtained in ordinary use with
the disc type of clutch, which several firms
are introducing.. The propeller shaft trans-
mission has gained slightly on its rival the
chain, so far as the cars at the Show are
concerned. 51 per cent. of the exhibits em-
ploying this system, as compared with 47
per cent. in 1903.

The South African Automobile
Market.

The attention of manufacturers in the
automobile industry is again directed to the
increased openings South Africa offers for
their output. The market for commercial
types is particularly promising, especially as
a supplement to existing railway facilities.
Negotiations are now in hand for installing
a motor passenger service between Well-
ington and Cape Town as a suitable addi-
tion to the present railway service. The
scheme has already been approved, subject
to a sufficient number of persons guaran-
teeing to make use of the service for a cer-
tain period, a stipulation which is regarded
as merely nominal, the proposed new serv-
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ice filling a very long and urgently felt
want. For transport of agricultural prod-
uce and general merchandise, motor ve-
hicles are steadily gaining in favor. The
consensus of leading opinion is that a very
large demand for such types will be forth-
coming. which it would well repay manu-
facturers to exploit by giving greater pub-
licity to the merits and possibilities of suit-
able makes. There is little doubt indeed
that if the agricultural and commercial
communities of the sub-continent had their
attention more frequently drawn to the
facilities and economies of many of the
motor cars and wagons, an infinitely great-
er trade would accrue. As yet the latter
have in the aggregate done little to keep
their names before the South African mar-
ket, which offers every prospect of becoming
one of the richest in the world. Motor vans
are now being manufactured by the Wolse-
ley Tool and Motor Car Company for the
conveyance of mails and passengers in Cape
Colony over long distances where the ex-
isting railway facilities are insufficient.
The cars are of 24 horse power, and under
ordinary conditions capable of running, with
a full load, 70 miles with one supply—10
gallons—of petrol. They are constructed
to carry six passengers, driver, and conduc-
tor, in addition to half a ton of mails and
luggage. For private use advices to hand
also report a steadily increasing demand,
although its volume is naturally more diffi-
cult to gauge than that emanating from
commercial centres, but in the aggregate a
large and increasing trade is clearly fore-
shadowed. Not the least pointed indication
in this respect is that the governments of
more than one British colony have been
approached to take steps to guard against
any danger threatened by the increased use
of motor cars in certain districts.

Auto Restrictions in Switzerland.

Switzerland has long been regarded as a
dangerous country for automobiles, owing
to the absurd and petty restrictions to
which motorists are subjected in the differ-
ent cantons. In Grisons and in Vaud the
automobile has always been absolutely for-
bidden. while in many others a walking
pace is insisted upon when passing through
every paltry village. Furthermore, if any
incident occurs which can possibly be at-
tributed even indirectly to the presence of
a motor car, prohibitive fines are extorted,
regardless of the dictates of fair play. By
a monstrous enactment which has recently
been promulgated throughout Switzerland
the municipal authorities are now permitted
to confiscate absolutely any motor vehicle
which has been driven in such a way as to
cause any offense against their bylaws or
regulations, if in the opinion of these
authorities the offense is sufficiently grave.
Those who have braved the perils of mo-
toring in the German cantons of Switzer-
land, and experienced the officiousness and

THE HORSELESS AGE

red-tapism which there reign supreme,
will not need to be told that if it be de-
sired by the authorities to appropriate a
few cars opportunity will not be allowed to
lack.

Carriage Work at the French Show.

Limousine, coupé, landaulette; landau-
lette, coupé, limousine.* At first sight one
might say the Paris Automobile Show is
comprised, from a coach building point of
view, chiefly of these models, and I think
this is one of the most expressive points of
this exhibition : that the old open car should
have dropped so much out of favor and the
covered vehicle advanced to such a great
degree. Whichever way you walk and
whichever way you turn in the exhibition
you see one or more of the above models
on every stand. I think this is accounted
for in a great measure by the average
Frenchman’s love of warmth. When I was
lately in Paris I could not help being struck
that, although the sun was shining, the ma-
jority of the cars in the Champs Elysées
which were fitted with Cape cart hoods had
their hoods up and all the curtains down.
This phase is, I think, noticeable all over
France. Hotels are stuffy, railway carriages
are hot, and even the cabs in the street are
all warmed; and it appears also that the
average Frenchman who owns a motor car
prefers to be comfortably seated in a cov-
ered vehicle and be driven by the chauffeur
in a long haired tur coat. This, I think,
shows the French taste in these matters,
and accounts also for the number of closed
cars in the exhibition.

The old fashioned tonneau seems to
have practically died out, and at the same
time the small two seated vehicle is not
so much in evidence as it has been in
other shows,

With regard to the lines of the various
models exhibited, these, I think, are not
so good as usual, as the manufacturers
seem to endeavor to obtain something new
in design without, as a rule, giving suf-
ficient attention to the details of design.
In this respect there are one or two ex-
traordinary ideas shown—one especially,
which has a mail coach body, a landau-
lette hood, and a victoria front, the whole
forming a combination which is very in-
congruous.

Another point which is very noticeable
is the increase in the weight of the bodies
as now built in France. I asked at the
various stands the weight of their bodies,
and the answer invariably was in the region
of about 300 kilos. This, to our English
ideas, is of course excessive. I also had
the privilege of visiting one of the largest
carriage manufactories in Paris, and there
this point was particularly noticeable.
They do not seem to worry in the least
about the weight of the bodies, and they
were using material the weight of which
would in England be considered prohibi-
tive.
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I noticed that the use of aluminum was
to a great extent being given up. Wooden
panels of mahogany or walnut seemed to
be the most common material used, and
aluminum was only employed where abso-
lutely essential, namely, for Roi des Belges
or panels of similar pattern. While we
in England are endeavoring to reduce the
weight of both bodies and chassis, appar-
ently in France they are not giving this
matter the consideration it deserves.
“There are, of course, the usual quantity
of carriage building freaks in the exhibi-
tion, and under this category might, I
think, be almcst placed the sliding and
hinged main interior seats which are
shown on some of the cars. I noticed
in some of them that you touched a spring
and the whole back of your seat went at a
different angle, and you pushed another
knob and it formed a bed. While this
might be all very useful in an armchair, |
can hardly see the value or use of it on a
motor car, as I think the time has arrived
when the reliability of the automobile has
become sufficiently assured to enable you
to reach a hotel each night. There is
also shown on one stand a large caravan,
which is in every respect a first rate
traveling hotel, with the exception of the
bathroom.

There was one exceptionally fine piece of
work exhibited, namely, the coupé on the
Mercedes stand, the whole turnout of which
showed extreme care and thought, and was,
1 think, one of the finest pieces of carriage
building in the Show, both as regards its
lines and general finish.

I noticed, also, that there was a certain
tendency for the two seated car, which
could be driven from the inside, to become
fashionable. Whether this is practicable or
not remains to be seen. The idea certainly
seems, for a professional or business man,
most excellent.

With regard to the accessories which
were fitted to the various cars, there has
been considerable improvement in these,
especially with regard to the fitting of small
extra seats, which were hidden away in
certain of the cars in a most ingenious man-
ner.

Taken as a whole, however, I must say
that I was disappointed with the advance
made in the carriage building department
during last year, and from a very careful
examination of the Paris Salon I think we
in England can claim, at any rate in this
branch of the automobile industry, to have
more than held our own, and that the car-
riage building industry, for which England
has been so justly celebrated for centuries,
has at any rate realized that there is some-
thing in this great and new industry for it,
and we shall very shortly get back to that
premier position which we held for so long,
and which at one time seemed. owing to
the short sightedness and the narrow
minded conservatism of the British carriage
builder, very likely to be lost to us.—H. J.
Mulliner in the Autocar.
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New Uchicks and Parts

New Yale Models.

The Kirk Manufacturing Company, of
Toledo, are bringing out two new Yale
models. The smaller one is of the
double opposed cylinder type, with engine
under the front seat, similar to their last
year's model, but it is said to embody
several improvements in details.

The larger car has a four cylinder ver-
tical engine, rated at 24 to 28 horse power,
the bore and stroke of which are 434 by
4Y%4 inches, respectively. All valves are
mechanically operated, the exhaust and in-
lets being located on opposite sides of the
engine. The cam shafts are driven by
gears located outside the crank case. The
valves are made from single piece drop
forgings, and are interchangeable, are 23§
inches in diameter and have 3§ inch
lift. To obtain a high compression the
piston has a high dome. It is 6 inches
long and has four rings above the wrist
pin, the latter being hollow.

The connecting rod is a drop forging
of the regulation I section, with the crank
hub slightly offset, and bronze bushed,
the upper bearing being 24 inches long by
1 diameter, and the lower one 273 by
13%4. The cylinders are individual,
with integral heads, the jackets extend-
ing down to the bottom of the stroke.
The crank shaft has one central bearing
274 inches long. The three bearings are
oiled by sight feed in addition to the
splash, and the pistons are entirely
lubricated by splash. The crank case, cast
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of aluminum is scalloped on the bogtom
to give stiffness and also to prevent the
oil from running from end to end. It is
split horizontally, with bearings attached
to the upper half. Drain plugs are
screwed into the bottom. The cam shafts
may be removed without detaching the
bottom of the case, as the latter is also
horizontally split on the centre line of
the cam shaft the upper part containing
the tappets, thercby being readily detached
by the removal of a few screws. The
tappets have a round shank, but square
heads containing a roller which bears on

_the cam, the square part moving in a flat
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SECTIONAL VIEW oF THE YALE MoToR.

track. The shank works through a bronze
bushing.

The jump spark plugs are screwed into
the plug caps that cover the inlet valves.
Both lines of water pipe, ingoing and
outgoing, are attached near the top of the
cylinders.. The flywheel is bolted to a
flange which is securely fastened to the
crank shaft. Steel bushings through
which the bolts pass serve as dowel pins
for alignment. The inside of the rim is
coned to receive the movable clutch mem-
ber, the latter being pressed in by a spring
and released by foot pressure, a ball bear-
ing taking the end thrust. It is flexibly
connected by means of a universal joint
with floating member to the change gear
group of the typical sliding type, which
gives three speeds forward and one re-
verse. All large gears are bolted to
flanges forward on the shafts.

The emergency brake operates on an
extension of the counteishaft.

The drive to the rear axle ts by Cardan
jointed shaft, the pivotal points of the
joints all being in the same plane. The
bevel pinion has ball thrust and roller
shaft bearings. The differential cage also
has a side ball thrust and roller bearings
for the driving axles, which also turn in
roller bearings near the wheel hubs. The
rear axle gear case is split vertically and a
truss rod runs beneath it. Expanding
rings act as brakes on the inside of the
brake drums, which form part of the hub
castings. The wheels are of wood, artil-
lery type, and are shod with 32x4 inch
tires.

The main.frame is of 3x2 inch angle
iron, while the sub-frame, also of angle
iron, is of 2x1% inch sections.

The vaporizer is of the float feed type,
with provision for regulating the mixture
to correspond to the change of throttle,
but is not automatic, according to the
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YarLe CAR—DRIVING SuAFT.

present time understanding of the word.
Four coils .are used for ignition, and the
commutator is driven by spiral gears
from the cam shaft, and is located at the
side of the engine.

The Reo Touring Car.

The new Reo car, of the Reo Car Com-
pany, Lansing, Mich,, is equipped with a
double, opposed, 415x6 inch cylinder, 16
horse power engine arranged under the
front seat. All valves are mechanically op-
erated, the exhaust and inlet being placed in
adjacent valve chambers on the upper side
of the cylinders, and operatad through the
intermediary of tappets from ‘he cam shaft,
which is mounted in the crank case. Three
cams do the work, the two outside ones
cach operating an inlet, while the centre one
operates both exhausts, they being in line
with one another.

The crank case is a one piece iron cast-
ing, open and faced off on top, and also on
the two sides, where heads are bolted to it
for supporting the shaft. The bearings of
the latter are lined with babbitt. On top
of the crank case is bolted a square alumi-
num casting, having a bar cast across its
centre, and from this frame the cam shaft
hangers are suspended. The cam shaft,
which is driven by spur pinion and gear,
has a spline cut from one end to the centre
cam, in which spline works a small rod.
This rod. when the connecting foot lever
in front is pushed, causes a pin to project
from the cam face, which acts as an extra
cam to hold open the exhaust valves during
a portion of the compression stroke, for
starting purposes. The foot lever mentioned
also interconnects with the spark control
lever (which is located on the steering
post), so that the spark is always shifted
to the late position when tle relief cocks
are opened

The tappets, which are cylindrical. are
fitted at their ends with rollers, which bear
against the cams, and at the other ends of
their supports the tappets have,down hang-
ing arms that push lower tappets in line
with the valve stems and having a line of
motion parallel with that of the first.

The valves are of cast iron, cone seated.
the heads being joined to their stems by
shrinking on and heading over. Theyare 173

inches in diameter and have five-sixteenths
inch lift. Mr. Olds lays gieat stress on
having the valves on the upper side of the
cylinders, as it keeps all oil away from
the valves, causing less sticking, pitting,
dropping from valve mechanism, etc. There

Reo CARBURETOR.

A, float chamber; B, cork float; C, float valve;
D, gasoline connection; E, drain hole; F, gaso-
line spray nozzle; G, gasoline adjusting valve; H,
main air inlet; I, supplementary air inlet; J,
throttle valve; K, throttle valve rod; L, shutter
for adjustment of main air inlet; M, outlet to
engine.

is a little aluminum cap that drops over the
exposed valve springs and stems, which is
held down by a few screws. There is also
an aluminum cover that bolts down on the
square casting on the top of the crank case.
Over this is mounted the oil tank, which
is cylindrical in form and divided into two
separate chambers. Each chamber has a
sight feed and a gauge glass, the latter to
indicate whether each cylinder is getting its
proper share of oil. The pipes from these
tanks lead to the cylinders, tiie cranks and
other bearings being lubricated by splash.
The end bearings also have emergency
grease cups. Two carburetors are used,
mounted close to their respective inlet
valves.

Double coils are used for ignition—a pair
of small Splitdorf coils, mounted on the
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dash. The plugs are screwed into the cover
plugs over the inlet valves. The commu-
tator is mounted to rock upon the external
boss of the cam shaft bearing. As will be
seen by the illustrations of the device here-
with, the brass case A is slotted to receive
the flat springs B B, the frce ends of which
rest on the cast shelves shown. The
springs are securely held by being pinched
in the slots by means of thc screws C C,
the screws D D acting as tension screws.
The cam E is pinned to the cam shaft and
has a steel roller pivoted in its nose. This
lifts the springs, causing the platinum
points at F to come in contact and thus
close the circuit of each of the coils in
turn. The cylinders, which are stud bolted
to the crank case, project into the latter
several inches; or perhaps it may be more
proper to say the crank case has cylindrical
extensions that cover the cylinders for
some distance. The attaching flanges of
the latter being well up on the body, an
open space is left between the two.

The muffler, which is about as long as
the over all length of the cngine, is placed
beneath it, short pipes connecting direct
from the cylinder heads to the top side oi
the mufiler. The exhaust from the latter
issues from both ends.

The pump, which is of the gear type, is
supported by an extension of the crank
shaft. This being the only support it has,
it cannot get out of alignment. A pin se-
cured to the engine framework enters a
slot cast in the flange of the pump, thus
keeping it from rotating with the shaft.

The carburetors, two in number, are of
the float feed type, with provision for
changing the fuel supply according to the

. amount of throttle opening. The arrange-

ment oi the float chamber will be readily
understood from the drawing herewith. The
air enters on the right hand side and goes
into a large chamber. Projecting up from
the bottom is the spray nozzle, and enter-
ing the latter, with a cone seat, is the gas-
oline adjusting needle, which, when the
proper adjustment is found by experiment,
is soldered, to prevent “monkeying.” The
needle in passing from the top to the noz-
zle passes through a cylindrical housing or
mixing chamber, which in turn contains an
inner movable lining, with corresponding
openings. The air is drawn from the right
hand side past the nozzle, where it takes
its gasoline and passes out at right angles
from where it entered. The movable lin-
ing se€rves as the throttle, as the openings
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are made to coincide or differ. An auxil-
iary air port is gradually uncovered as the
throttle is opened; a coarse wire mesh
cylinder is slipped over the inlet, and over
this is drawn a knit woolen mitten for a
dust screen.

The change gear, which is of the planet-
ary type, is mounted direct on the engine
shaft, the whole being assembled in an in-
dependent frame that is supported on the
main frame by means of flanges, and is held
by a few bolts, it being readily taken out
when desired. Externally the gear bears a
striking resemblance to most other gears of
this type, but the internal construction is
different, no internal gears being used. The
pinion A, which is keyed to the engine
shaft, drives the planetary pinion B, which

Reo CHANGE SPEED GEAR.

has the pinions C and D keyed to it, the
former meshing with E, which is keyed to
the sprocket M, and the latter with F, which
1s keyed to drum G. Now if the brake band
is tightened on drum J the casing is held
from rotating and the drive takes place
through A to B, C to E, and hence to the
sprocket. This gives the low forward
speed. If drum G is held by its band the
drive becomes A to B, D to F, and as the
latter cannot rotate, owing to the brake
band, the pinions all take up a planetary
movement together with the casing, and as
the ratio of C to E varies from D to F, the
gear E is driven in an opposite direction to
that of the engine, and gives the reverse.
Forcing the coned casting H under the bell
cranks I by means of the crank K and the
collar L (the latter, it will be noticed, hav-
ing a ball thrust) causes the disc face of
the drum G to be pressed against the casing
J through the packing O. This locks all
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parts together and they rotate as a unit at
the engine speed, thus giving the direct
drive. The bands for these clutches are
lined with fibree A drum P is mounted
upon the sprocket pinion hub, which is util-
ized as a brake by means of a brake band.
A 1Y4x% inch Diamond roller chain
drives to the rear axle, the sprocket on the
latter being entirely enclosed, except for
the chain openings, and these will have
additional c6bvers protecting the chain for
some distance. The differential is of the
bevel type, all enclosed in an independent
cage. It will be noticed in the drawing
that the thrust btearings have an exceed-
ingly large bearing surface. Drums for ex-
ternal band brakes lined with leather are
bolted to the hubs. The spring of the cross
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piles and clamped together with long bolts,
to form the complete radiator, gaskets be-
ing placed at the connections. It is claimed
that in case of accident or leaky tube it
is an easy matter to remove the faulty ele-
ment and connect together again as before.
The front springs are semi-elliptic, hinged
at the forward end and slotted to slide on
a pin at the other; they are 2 inches wide
by 38 inches long. The rear ones are full
elliptic and are 2x36 inch. The frame
is pressed steel, reinforced with wood at
the centre, where the weight cf the engine
comes. The front axle is tubular, and is
provided with Timken roller bearings,
while the rear is supplied with Hyatt bear-
ings. The rear wheels are 30x3)5 inch,
while the front ones are 3ox2 inch. The

SectioN THRoUGH REo DRIVING AXLE.

shaft is considered to be sufficient for
equalizing the pull on the bands, thus do-
ing away with ropes. The radius rods have
a ball joint at the frame connection; the
adjustment is accomplished by turning the
ball terminal, which is threaded into the
main rod, the iatter being pinched together
by means of a screw, for iocking. The
steering wheel is hinged for tilting, and
the steering gear is of the worm and sector
type. The spark control is mounted upon
the post. There are four foot pedals, one
each—beginning on the right—for the
throttle, the reverse, the cmergency or
pinion shaft brake, and the relief valve. A
side lever is used for the two forward
speeds.

The radiator is tubular, with crimped
gills, and is made in units of four
flat tubes through one set of gills. These
units have their ends fitted to match
one another, and are assembled in

complete weight with tonneau is about

1,525 pounds.

The Coat of Mail Grip,

The Post Manufacturing Company, 1908
Broadway, New York city, have brought
out a new tire protector under the above
name, which they claim combines the con-
structional features of the Post grip former-
ly manufactured by them with the qualities
of a non-puncturable protector for the
pneumatic tires. The protector consists of
a leather shoe entirely encircling the tire,
fitted with teeth that are claimed to give
positive traction and prevent skidding in
any going. The steel plates are so con-
structed that they form a complete band of
steel across the part of the tire on the
ground, while the resilience of the tire is
said to be not affected.




The Michigan Model E.

The new car which has been brought out
for the year 1905 by the Michigan Auto-
mobile Company is to be known as their
Model E. It is equipped wiih a side en-
trance tonneau body, with individual front
seats, and embodies several detail im-
provements over their product of last sea-
son.

The main frame is of angle iron, so
placed that the bend comes at the lower
inside edge of the various members. An-
gle plates are rivetted to cach where the
side and cross pieces meet. 1he frame is
carried upon four full elliptical springs,
those at the front being attached directly
to the under side of the side members,
while those at the rear are hung on pivots
which extend out from the frame and
whose centres are in line with the rear
cross piece. The front springs are 32
inches and the rear ones 36 inches long.
All are 114 inches wide. The front axle
is tubular, and is fitted with yoke steering
knuckles. The rear axle is of the live type,
designed for a single driving chain.
Thirty inch wooden artillery type wheels
are used, which are shod with 314 inch
tires. The wheel base is 86 inches and the
tread 535 inches.

The motor is of the two cylinder hori-
zontal opposed type, and is mounted with
the ¢rank shaft running across the car and
somewhat back of the centre line of the
frame. It is attached through lugs cast
on each cylinder, which rest upon and
are holted to cross members of angle iron.
The cylinders have a bore and stroke of
454 inches and 35 inches, respectively, and
the motor is rated at 14 horse power. The
valves are placed on the under side of the
cylinders, side by side in a single
port formed on the side of the cylinder
head. The admission valves are mechan-
ically actuated, and are identical with the
exhaust valves. The coil springs which
hold the valves on their seats are wound

View oF Mortor.
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so that their diameter decreases toward
their lower ends, at which points they are
held by flat keys which pass through the
valve stems. The valve tappets are lo-
cated in a plane somewhat oelow that of
the valve stems. To transmit the neces-
sary motion to the valves the tappets are
provided with disc heads, which enable
them to be turned to make any necessary
adjustments of the length of lift and yet
always to provide a point of bearing for
the end of the valve stems.

The parts of the half time mechanism,
including the cam shaft, valve cams, tap-
pets and driven gear, are located in a cast-
ing which forms the bottom of the crank
case and entirely encloses the parts named.
A feature in the design of this mechanism,
which is now being adopted in the con-
struction of motors of this type, is that
the two exhaust valves are placed in line
and a single cam is used to operate them.
This is located at about the middle of the
shaft, with the admission valve cams on
cither side. The bushings for the cam

MicHIGAN VALvE CaM SHAFT.

shaft bearings screw into the ends of the
detachable casting, as do also the bearings
for the valve tappets. The latter are pro-
vided with lock nuts to prevent their turn-
ing. At their inner ends, which extend
to within a short distance of the cams
when these are turned toward them, they
are slotted horizontally to accommodate the
blocks which form the end: of the tap-
pets. In the case of the exhaust valve
tappets hardened rollers are supplied, while
those for the admission valves are rounded
over to form a half cylinder. Oil holes
are drilled into the top of the tappet bear-
ings near the inside edge of the casting
to insure the lubrication of the tappet rods
and blocks. As has been intimated, the
length of the tappets is variable by turn-
ing the disc heads, which are threaded on
them and are held in position by lock nuts.

The crank shaft revolves in bronze
bushed bearings, which are cplit horizon-
tally at the line at which the upper and
lower parts of the crank cosc join.  The
flywheel is attached to the end, extending
inside the car, and is secured by a key
and taper combination in which a large
flat washer is drawn against the hnb of
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the wheel by a cap screw threaded into the
end of the crank.

Ignition is by the jump spark system,
the plugs being located in the heads of the
cylinders. Vibrator coils are used, and a
commutator for the primary of the wipe
type employed, which is novel in construc-
tion and is shown in section in the accom-
panying sketch. A ring of fibre, in which
two copper contact pieces, located diamet-
rically opposite each other, are imbedded
in its inner surface, is mounted within a
housing, which encloses the whole device
and is provided with a glass cover at the
front. This housing is supported at the
back by a sleeve which bears upon the
driven member and can be twisted about
on it to vary the time of ignition. The
driven member is drilled out to receive the
end of the half time shaft, to which it is
secured by a set screw passing through it
and a collar, which serves to hold the
housing in position laterally. That por-
tion of the driven member inside the ring
is shaped in the form of a hollow cylinder,
and carries the hardened steel contact
making brush B. This is round in section,
except at its outer end, where it is beveled
to narrow the contact surface. It is held
from turning by a small dowel pin, which
fits in a slot cut in the inner part of the
cylinder in which the brush is held. The
brush B is hollowed out for the greater
part of its length, and contains a small
spiral spring, and the shank of another
sliding member W, which is fitted with
a large head, the top of which conforms to
the curvature of and bears against the
ring. The spring tends to spread the
pieces B and W apart, and to force them
against the ring. An insulating sleeve of
fibre F prevents electrical connection be-
tween them, the current being conducted
through B alone from the segments to the
ground. The construction is employed to
avoid the tendency of the spring, when a
single sliding member is used, to throw
the plane of the ring out of perpendicular
with the half time shaft.

Dry cells are used to supply the neces-
sary electrical energy for ignition, two
sets of four being carried in a box beneath
the floor boards in front of the operator’s
“eat,

A mechanical oiler is mounted over the
forward cylinder, from which pipes are run
to the base of cach cylinder for the lubrica-
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tion of the pistons and to drip in the top
of the crank case directly over each crank.
A fifth pipe runs to the inside bearing of
the crank shaft near t|he flywheel.

The carburetor is of the float feed type
of conventional design. The admission valve
ports are joined by a system of piping
and special fittings, and are connected to
the single pipe from the carburetor through
a T connection. The exhaust ports, being
in line, are connected by a straight length
of pipe, which is continued beyond the rear
cylinder to the muffler, placed lengthwise
of the car at the rear of the frame. The
construction of this part is noteworthy in
that it consists of a single chamber only,
with a special form of outlet, which is shown
in the part sectional sketch herewith. The
gases pass directly into this chamber
through the exhaust pipe. At the same end
at which they enter an mternal hemisphere
is formed in the head through which nine
3-16 inch holes are drilled. A small
casting is bolted to the outside of the
muffler head, and forms with the hemis-
pherical depression a small chamber into
which the gases pass from the larger one.
The outer end of this is drilled with
sixty 5-64 inch holes, through which the
exhaust passes out into the atmosphere.
An automatic relief valve is fitted to the
muffler to prevent its bursting in case of
the accumulation of too great a pressure.
It can also be opened by pressure on foot
pedal if it is desired to cut the muffler out
of action.

The cylinders of the motor are water
jacketed, and the circulation of the cooling
water is maintained by a centrifugal pump
driven by bevel gears from the crank shaft.
The radiator is placed in front of the false
bonnet, and is of the flanged pipe type.
The water and gasoline tanks are located
directly behind it and in front of the dash.
They are combined within one outer casing,
and are separated by a partition with as-
bestos lining.
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The change gear group is of the conven-
tional planetary type, having no internal
gears. It is placed beside the flywheel,
and is mounted upon some crosspieces
which support the motor. The driving
power is transmitted from the motor
through a coupling which is attached to the
hub of the flywheel by cap screws, and to
the transmission shaft by a key. A single
chain delivers the driving power to the
sprocket mounted on the housing of the
spur gear differential on the rear axle.

Steering is by means of a hand wheel
which operates a pair of spur gears of such
size that a turn of the hand wheel through
180 degrees gives the maximum amount of
movement to the steering wheels in either
direction. The hand wheel is made so that
it can be tilted back to make ingress and
egress from the operator’s seat easier. The
braking means consist of a pair of pedal
controlled internal expanding brakes on the
rear hubs, and a band brake, also applied
with a pedal, acting on the differential
housing. A lever at the side of the front
seat is used to engage the low and high

THE MORSELEBS MIE
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speeds forward, while a third pedal is em-
ployed to give the reverse. The speed of
the motor is controlled by a throttle, and
by the ignition timer, which are operated by
two small levers mounted on the steering
column beneath the wheel.

The complete car weighs between 1,600
and 1,700 pounds. The company will con-
tinue to make their Model' D during the
coming year with but a few minor changes.

PLAN oF MIcHIGAN CHassIs.
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THe McINTosH Cmunﬁon.

The lMcintosh Carburetor.

We show herewith a sectional view of a
compensating carburetor, invented by
James MclIntosh, of 25 Wright street,
Cleveland, Ohio. It is of the float feed
type, the float acting directly to raise a
bail valve into its seat. The stem of this
valve passes directly through the float,
which is made adjustable upon it in order
to vary the height of the gasoline in the
chamber. This is accomplished by means of a
nut, which is threaded into the upper end
of the stem and against which the float is -
held by a small spiral spring below. Run-
ning this nut up or down, therefore, causes
the bail valve to close later or sooner
as the case may be, and varies the height
of gasoline accordingly.

The gasoline is drawn through a vertical
jet located in the diametrical centre of the
mixing chamber, and is strained in its pas-
sage through a fine screen of conical shape,
which can be removed for purposes of
cleaning through an opening beneath. The
spray valve at the top of the jet is cleaned
by the movement of the needle valve which
regulates the supply of oil drawn over and
is connected to the lever by which the
throttle valve is turned, so that it moves
with it. .

Located in the mixing chamber is a large
hollow poppet valve, which.is held on a
seat formed in the contining case by a con-
ical spiral spring. When the mqtor is first
started all the air drawn over passes
through the bell shaped extension at the
lower part of this valve, which surrounds
the gasoline jet. As the suction of the
motor increase the pressure of the incom-
ing air raises this valve off its seat and
permits the excess air to pass across the
seat through holes in the side of the valve
and out through the admission pipe to the
motor. )

Adjustments are provided at the spray
valve and also at the top of the automatic
air valve spring to vary the proportions of
the mixture.
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« La Petite””—A Popular Priced
Runabout.

The writer unexpectedly came across an
interesting little runabout recently while
nosing around Detroit, where automobile
factories and automobile inventors are
nearly as plentiful as Jersey mosquitoes in
August. It is the invention of J. P. La-
vigne, and is to be placed upon the mar-
ket by a company now organized for that
purpose, under the name of Detroit Auto-
mobile Manufacturing Company. It is in-
tended to be sold for $375, and the present
model only weighs 310 pounds. It is said
to have made 18 miles per hour on a level
road carrying four men of an average
weight of 175 pounds, though its regular
seating capacity is only two. It is intended
largely for a lady’s or juvenile machine, or
for a general runabout for physicians,
business men or others. It would proba-
bly look a little out of proportion for a
large man, especially a tall man, but it
would harmonize with medium size or
small people, better, perhaps, than the run-
abouts of the extremely large sizes.

The present model has a single cylinder
vertical engine of the De Dion type mount-
ed under a bonnet in front; this is to be
changed to a double cylinder of 234x3 bore
and stroke, the cylinders standing like V
so as to receive equal air currents; the
rating will be 3 horse power.

On the new car the ignition will be by a
" single induction coil, the engine being pro-
vided with a combined low tension circuit
interrupter and a high tension commutator.
A Kingston motor cycle vaporizer is used.
The gasoline tank is located under the seat.

The change gear gives two forward
speeds (in the new model it will also have
a reverse), and is of the internal, individual
clutch type. By referring to the sectional
view of the clutch herewith, it will be seen
that gear B. which is pinned to the motor
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“La PeTITE” RUNABOUT.
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SECTIONAL PLAN ViEwW oF “LA PeriTE” RUNaBOUT.

shaft A, meshes with the gear C of equa’
pitch diameter which rotates freely on the
hollow shaft K. Riveted to C is the clutch
drum D with internal shoes E, which are
held from rotation by the screw pins L and
M entering the spider P and shaft K and
are allowed a reciprocating motion therein.
Gear and drum G, shoes F and pins N and
O are similarly arranged, the gear meshing
with the pinion H pinned on the motor
shaft. A similar description applies to shoes
J. Inside of the hollow shaft K is the
notched solid shaft Q, which is given a re-
ciprocating motion by the trunnioned box
R, collar S and pin T. In the position
shown in the drawing the cam, or raised
portion of shaft Q, has forced out pin N
and drum F, thus clutching drum and gear
G. This causes the drive to take place from
pinion H to gear G, thus giving the low
speed. By drawing the controlling lever
backward to the next notch in sector V, the
cam is carried forward under pin L, and
shoe E is clutched to drum D and gear C,
thus driving from gear B to gear C with-
out reduction, which gives the high speed.
Throwing the lever forward to the other ex-
tremity causes the shoes J to expand and
act as a brake against the stationary drum I.

The drive to the rear axle is by Cardan
shaft and bevel gears. The Cardan joint
has an external spherical shaped ring that
serves as the cross, the yokes being mount-
ed inside. The pin bearings, however, are
in the outer ring. One pin is made con-
siderably larger than the other, so that the
smaller one can pass through it, thus hold-
ing the larger one in place; the smaller one
has its ends headed over. As will be no-
ticed in the drawing, the spherical ring is
dished out inside, so as to retain . oil, and
connects by an oil hole to the bearings of
the pins. The rear joint shown in the
drawing has been dispensed with, one
joint only being used in the present ma-
chine. The rear drive is a typical bevel
gear arrangement with spur gear differ-
ential.

A rack and pinion steering gear is
used The rack being cylindrical, allows
the steering post to tilt forward when de-
sired. The springs are semi-elliptic, 22
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inches long, both front and rear. The
wheels are of wood, are 28 inches in dia-
meter, and shod with 2% inch single tube
tires. The throttle control handle is placed
on the steering post just under the wheel.

There is a separate frame of angle iron,
to which are fastened all parts except the
body, making the body and chassis sepa-
rate and independent, so that by releasing
six bolts the body can be removed. The
front axle is tubular. The tread is 40
inches, but an option will be given for
standard tread; the wheel base is 46 inches
(51 inches in the new machine). The body
is painted a dark blue with gold striping,
and upholstered with black leather. The
chassis is also painted blue, two shades
lighter than the body. A roomy compart-
ment for parcels, etc., is provided in the
body back of the seat.

The 1905 Elmore.

The 1905 Elmore car is of very attractive
appearance. It has a neatly designed side
entrance tonneau body, very tastily painted
in dark blue, with light blue stripes and
trimmed with brass, the chassis being a
cream yellow. The engine is their well
known two cycle, and is now built with
two cylinders, placed side by side, and rated
at 16 horse power at the normal speed of
800 revolutions per minute. The bore and
stroke are 4% and 4 inches respectively. The
engine weighs, complete with flywheel,
about 250 pounds. The cranks are set
180° apart. As the single engine was fully
described in THE HorseLeEss AGE last
spring, it is not necessary to go any
further into the details, as with one or two
exceptions, which will be mentioned, they
remain practically unchanged.

The circuit breaker, which is of the
platinum pointed screw and spring type, is
now placed upon a countershaft, with
roller bearings, and is gear driven. The
water pump, of the gear type, is also placed
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View oF ELMORE CHANGE SPEED GEAR.

upon the end of this shaft.
is by jump spark.

The bypass covers are now taken off by
loosening one screw, where formerly six
screws had to be taken out. This is plainly
shown in the illustration herewith. The
engine has all the self starting qualities of
the four cylinder, four cycle engines, as was
demonstrated to the writer’s satisfaction,
as he saw it start time and again without a
failure, by simply throwing on the switch
and shifting the spark lever until'it reached
the proper position to spark inside the cyl-
inder. It would then immediately start off
in good order.

A twin vaporizer, with one float cham-
ber, common to both, is used. It is of the
automatic type, the same as their last
year’s, but made considerably smaller.

The planetary gear is the same as last
year, but of increased dimensions to allow
for the extra engine power. The engine and
transmission are placed under the front
seat and transmit to the rear axle by a sin-
gle chain, the same as last year. There is
only one set of brakes, which act on the
differential, the drums of which have been
increased in diameter. The reverse gear is

The ignition
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used as an emergency brake, it being pos-
sible to use both at once.

The radiator is changed somewhat, but
more in appearance than principle. It is
composed of round tubes with square gills,
and at a casual glance has somewhat the
appearance of the Mercedes type. The
steering last year was direct, but is now
accomplished with a rack and pinion.

The frame is of angle iron and its stiff-
ness and strength are largely increased by
means of a truss rod running underneath.
The axles are tubular and the adjustable
radius rods are attached to the spring
hanger. The springs are semi-elliptic, the
front ones being 134x34 inches and the rear
ones 134x36 inches. The rear ones are off-
set in the usual manner. The spark and
throttle are located on the steering post;
high and low speed is obtained by a side
lever; a presser foot pedal operates the re-
verse, and a push foot pedal puts on the
brakes. The water and gasoline tanks and
the dry batteries are placed under the bon-
net. The working parts of engine, gear and
chain are easily accessible through the side
entrance by lifting the floor boards. The
engine is oiled by gravity sight feeds from
a tank placed directly above it, and the
main bearings are lubricated by grease cups
placed on the outside of the frame. The
total weight is about 1,500 pounds. The
company are also turning out a single model
with rear entrance tonneau.

The American Mercedes.

The Daimler Manufacturir;g Company,
of Long Isand City, N. Y., announce
that their 1905 product will be an
exact reproduction of the 40-45 horse
power Mercedes cars made in Germany, as
arrangements have been made whereby
they secure not only complete working
drawings of these cars but the material to
be used as well. Certain parts, including
the axles, will be imported complete, the
work on them being done in the factory of
the parent company, but the larger number
of the various pieces will be made and all
of the assembling done at their plant in
this country.



WiLLiams Coir, No. 3.

New Willlams Spark Colils.

A recent call on E. Q. Williams at his
factory in Syracuse disclosed a number of
new improvements in the spark coil line,
one quite important one being the inter-
changeability of coils. For example, take
a four coil dashboard case, each coil is in-
dependently removable, so they may be shift-
ed about in their relations to the cylinders.
If a cylinder is behaving bad, and you sus-
pect the coil, shift it to another cylinder,
replacing it with the one removed. If the
coil is at fault, the trouble will be shifted,
and you will at once know whether to
blame it, or to look elsewhere. All that is
required to exchange, coils is to remove a
binding nut on the bottom of the case from
each coil. The electrical connections are
made automatically, and all connections
are from the bottom, the vibrator being the
only electrical part on top. It is claimed
that this makes it easier to adjust and
clean, and that it is also easier to keep the
coil water and dust proof.

Mr. Williams is making two kinds of
vibrators: one with the contact point at the

WiLLiams CoiL, WiTH REMOVABLE BRIDGE.
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extreme end, beyond the hammer ; the other
one with the regulation bridge and points.
The bridge, however, embodies a handy
little kink, which consists in cutting slots
through the sides to the screw holes, so
that it is only necessary to give the screws
a fraction of a turn, when the bridge can
be removed by pressing sideways, thus giv-
ing access for examining and “touching
up”’ the points, the original adjustment re-
maining unchanged upon replacement. The
vibrator with the end contact is known as
the No. 3. The vibrator spring proper is
very light and short, and the head is also
light. This is said to give a very fast vi-
bration. Instead of a bridge and contact
screw, the upper contact point is held by a
short steel spring. The latter is said to vi-
brate three or four times as fast as the

WiLLiaMs QuabprurLE CoIL.

vibrator spring. The action, as explained
by Mr. Williams, is as follows: “When the
vibrator hits this little spring it is set in
very rapid vibration, with the result that
we get a much quicker break than with the
ordinary type. The lightness of the vibra-
tor and its rapidity, together with the form
in which it is constructed, insure a mini-
mum current consumption. It will be no-
ticed that the contact is made on the ham-
mer, as far away from the spring support
as possible. This manner of making the
contact requires a very small motion of the
vibrator to break the circuit.”

The current consumption is claimed to be
exceptionally small. To prevent the cover
latches from jarring loose, there is attached
to them what might be termed a spring dog
that holds them in position. On a four
coil case there are only ten terminals—two
for each coil and one for each battery.

A four socket plug switch is placed on
the front of the box.
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BriscoE RADIATOR CONSTRUCTION.

Briscoe Cooling Specialties.

The Briscoe Manufacturing Company, of
Detroit, have brought out a new line of flat
tube rectangular fin radiators, and have
made certain improvements in their honey-
comb and other types. The new type is
made up of several designs, all using flat
tubes in multiples of two, three or more,
depending upon the cooling surface re-
quired. The tubes run through rectangular
strips of sheet copper, and usually the latter
are punched with a V shaped tool, the
points being bent to project out to better
intercept the current of air, and thereby in-
crease the radiation. A series of these ele-
ments are grouped in a frame. The ends
of the tubes are joined by special fittings to
connect them either in parallel or series;
these fittings in turn being connected to the
next upper or lower element by short
curved pipes. A piece of sheet metal sepa-
rates each element from its neighbor, thus
aiding the conductivity of heat; the assem-
bled radiator is then mounted in an orna-
mental polished brass case, which usually
also serves as a water tank.

The company are now building their
round tube coolers with the tubes staggered.
Thus one tube does not intercept the air
from those behind, no tubes being on the
same horizontal plane. They also manu-
facture a line of fans which are made both
with and without ball bearings.
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The Dow Switch.

The sketch herewith shows the new ig-
nition switch made by the Dow Porta-
ble Electric Company, of Braintree, Mass.
It is intended for use with either two sets
of batteries or a battery and generator.
By moving the handle to the right or
left either one or the other of the two
sources of electrical energy are thrown
into circuit, and when the handle is in the
central position, as it is shown in the
sketch, both are thrown in circuit and are
arranged in multiple. A removable plug
is supplied to cut off the current when the
handle is in any position.

The Prest-O-Lite Acetylene Storage
System.

The Concentrated Acetylene Company,
of 330 North Illinois street, Indianapolis,
Ind., have developed a system of storing
acetylene for automobile lighting purposes

Dow SwrtcH.

in tanks containing absorbent materials.
They write us that they have established
exchange agencies at more than 100 dif-
ferent points in the United States, where
tanks can be gotten by tourists or custom-
ers in the immediate vicinity without the
loss of time or trouble. It is their plan to
make large shipments of tanks to the ex-
change agencies, and have agents accept
the empty tanks for filled ones, supplying
the latter immediately to customers,

The tank is 20 inches long by 6 inches
in diameter. It has a specially constructed
end gauge, which registers the amount of
pressure and the number of cubic feet of
gas in the tank. The gas is taken from
the tank through a ground needle valve.
1t is claimed that 50 cubic feet of gas will
supply two half foot burners for fifty con-
tinuous hours, and that the average driver
does not use his lamps more than fifty
continuous hours in sixty days.

The Pittsfield Timer.

The accompanying cut shows the new
timer made by the Pittsfield Spark Coil
Company, of Pittsfield, Mass. The various
terminals, the number of which depends
upon the number of cylinders in the mo-
tor, are arranged radially about the
periphery of an aluminum containing case
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of circular shape, and are individually in-
sulated from it by layers of mica.

The cam, which is secured to the half
time shaft by a taper pin, bears against
rollers at the free ends of a series of stiff
steel levers. These are pivoted at their
other ends, and the rollers held against
the cams by coil springs wound about their
pivots, As the platinum contact points on
these levers come against those on the ter-
minals in the containing case, the latter
yield slightly, compressing small spiral
springs which back them up and hold them
in their normal positions. At the same
time a slight sidewise movement takes
place between the two, owing to the radial
action of the levers.

The device is entirely enclosed at the
rear by shoulders and lips formed on the
sleeve which supports the stationary mem-
ber upon the shaft, and at the front by an
aluminum cover, which is held in place by
small thumb nuts run onto stud bolts.

The Auto-Meter.

The internal construction of the auto-
meter—a combined speed meter and odom-
eter made by the Warner Instrument
Company, of Beloit, Wis., is shown in the
sectional sketch herewith, The device is
contained within a cast brass case, pro-
vided with a screw cap cover F, all work-
ing parts therefor being protected from
dirt. The main driving shaft, which con-
nects at its lower end with the flexible
shaft running to the driving gears at the
hub of a wheel, revolves on the two ball
bearings which can be seen at about the
centre of the cut. The cone for the lower
one of these is threaded on the shaft, so
that the bearings can be adjusted.

Immediately below these bearings the
driving gears for the odometer can be
seen. They consist of a worm (shown in
section) attached to the shaft and a cor-
responding gear attached to the spindle of
the odometer, which is not shown in the
cut. Above and to the right of this latter
gear is a covered oil hole through which
they may be periodically lubricated. The
operation of the speedometer depends

L]

SecTIONAL VIEW OF AUTo-METER.

upon the principle of magnetic drag. Se-
cured to the upper end of the shaft is the
annular permanent magnet C, which re-
volves with the shaft. The dial, so called,
is mounted on the outside face of the piece
G, which has the shape of a disc with up-
turned rim, the figures being readable
through the glass plate K. This piece is
pivoted by means of the hardened steel
vertical pin F in two sapphire bearings J
J. The hairspring H at the top of this
pin tends to hold the dial on the zero point,
and the drag of the magnet C, as it re-
volves, tends to turn the dial against the
efforts of this spring, the turning effort
on the dial depending upon the speed at
which the shaft is revolving, which, in
turn, is governed by the speed of the car.

The dial is graduated to register the
speed of the car by miles up to 6o per
hour, or higher if desired. It is mounted
within an independent housing E. which
can be removed from the exterior casing
by unscrewing the cap at the top of the
device, so that adjustments can be readily
made.

PrrrsrieLd TIMER.
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What the Show Offers.

Among the cars to be shown at Madison
Square Garden next week are the following,
which comprise nearly all the vehicles that
will be exhibited. The list is arranged ac-
cording to price, and gives the salient fea-
tures of each machine.

GASOLINE VEHICLES.

$500.
Pope-Tribune, Model 2.—Two passengers,
6 horse power, 414x4 inch vertical motor in
front, sliding gear transmission, two speeds
and reverse, shaft drive, wheel steering, two
brakes; weight, 750 pounds.

$600.

Overland Runabout, Model 15.—Two
passengers, 6-7 horse power, 3/4x3% inch
two cylinder vertical motor, planetary
transmission, two speeds and reverse, shaft
drive, two brakes, lever steering.

$650.

Covert Runabout.—Two passengers, 6%%
horse power, 4x44 inches, single cylinder
vertical motor in front, sliding gear trans-
mission, two speeds and reverse, shaft drive,
wheel steering, two brakes; weight, 750
pounds.

$650.

Northern Runabout.—Two passengers, 6
horse power, 434x6 inch horizontal motor
under body, planetary transmission, two
speeds ahead and reverse, chain drive, two
brakes, lever steering.

$650.

Oldsmobile Runabout.—Two passengers,
single cylinder 5x6 inch motor under body,
planetary transmission, two speeds and re-
verse, chain drive, two brakes.

$700.

Maxwell-Briscoe Runabout.—Three pas-
sengers, 8-10 horse power, 4x4 inch two cyl-
inder horizontal motor under hood, plan-
etary transmission, two speeds and reverse,
shaft drive, one brake, wheel steering:
weight, 850 pounds.

$750.

American Motor Company Runabout.—
Two passengers, 10 horse power, 4x4 inch
two cylinder vertical .motor in front, plane-
tary transmission, two speeds and reverse,
chain drive, wheel steering, one brake;
weight, 785 pounds.

$750.

Mitchell Runabout.—Two passengers, 9
horse power, 4x415 inch two cylinder verti-
cal engine in front, sliding gear transmis-
sion, three speeds and reverse, chain drive,
wheel steering, one brake; weight, 1.100
pounds.

$750.

6ldsmobile Touring Runabout.—Two
passengers, horizontal single cylinder motor,
5x6 inch bore and stroke under body, planet-
ary transmission, two speed and reverse,
chain drive, two brakes.
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$750.

Overland Runabout.—Two passengers,
8-9 horse power, 3Y4x4 inch two cylinder
vertical motor in front, planetary transmis-
sion, two speeds and reverse, shaft drive,
wheel steering, two brakes; weight, 1,000
pounds.

$750.

Pierce-Racine Model A-1 Runabout.—
Two passengers, 8 horse power, single cyl-
inder vertical motor in front, planetary
transmission, three speeds and reverse,
chain drive, one brake, wheel steering;
weight, 1,150 pounds.

$750.

Wolverine Model D Touring Car.—Five
passengers, 20 horse power; 5x5 inch two
cylinder opposed motor in front, sliding gear
transmission, three speeds and reverse, shaft
drive, wheel steering, two brakes; weight,
1,700 pounds.

$800.

Acme Type 9, Light Runabout.—Two
passengers, 9 horse power, 414x5 inch sin-
gle cylinder horizontal motor under body.
sliding gear transmission, three speeds and
reverse, shaft drive, wheel steering. two
brakes; weight, 1,100 pounds.

$900.

Crest Tonneau.—Four passengers, 8 horse
power, 4x5 inch single cylinder air cooled
vertical motor in front, planetary transmis-
sion, two speeds and reverse, shaft drive,
wheel steering, one brake; weight, 1,300
pounds.

$900.

Pope-Tribune Model 4.—Side entrance
tonneau, four pasengers, 12 horse power.
4V2x4Y5 inch two cylinder vertical motor in
front, individual clutch transmission, three
speeds and reverse, shaft drive, whecl steer-
ing, two brakes; weight, 1,550 pounds.

$g00.

Blomstrom Queen Model B.—Detachable
tonneau body, two or four passengcrs, 12
horse power, double cylinder, horizontal
opposed engine under body. planetary trans-
mission, single chain drive, wheel stecring.

$950.

Elmore Rear Entrance Tonneau.—Four
passengers, 10 herse power, 5x4%4 inch sin-
gle cylinder horizontal motor under body,
planetary transmission, two speeds and re-
verse, single chain drive, wheel steering,
two brakes; weight, 1.300 pounds.

$950.

Glide Touring Car.—Four passengers, 8
horse power, §x6 inch single cylinder hori-
zontal motor under body, planetary trans-
mission, two speeds and reverse, chain
drive, wheel steering, two brakes; weight,
1,400 pounds.

$950.

Ford Model C.—Four passengers, 10
horse power double opposed motor under
body, planetary transmission, two speeds
and reverse, chain drive, one brake, wheel
steering.
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$950.

Oldsmobile Light Tonneau.—Four pas-
sengers, single cylinder horizontal motor,
514x6 inches bore and stroke, located un-
der body, two brakes, planetary transmis-
sion, two speeds ahead and reverse.

$1,000.

Acme, Type 10, Touring Runabout.—
Two passengers, 16 horse power, 4x5 inch
two cylinder vertical motor in front, slid-
ing gear transmission, three speeds and re-
verse, shaft drive, wheel steering, two
brakes; weight, 1,175 pounds.

$1,000.

Pope-Hartford Model B Tonneau.—
Four passengers, 10 horse power, 5!4x6
inch single cylinder horizontal motor un-
der body, spur gear transmission, two
speeds and reverse, single chain drive,
wheel steering, one brake; weight, 1,600
pounds.

$1,000.

Union Rear Entrance Tonneau—Four
passengers, 12 horse power, §x4 inch two
cylinder vertical motor in front, special
variable speed transmission, double chain
drive, wheel steering, two brakes; weight,
1,650 pounds.

$1.000.

Blomstrom Queen Model E.—Side en-
trance, tonneau body, five passengers. 16
horse power, double cylinder opposed motor
in body, planetary transmission, two speeds
and reverse, single chain drive, wheel steer-
ing.

$1,050.

Cameron Surrey.—Five passengers, 12-
15 horse power, 356x334 three cylinder
vertical air cooled motor in front, sliding
gear transmission, two speeds and reverse,
shaft drive, wheel steering, two brakes;
weight, 1,150 pounds.

$1,100.

Michigan Light Touring Car, Model B.—
Five passengers, 14 horse power, 454x5
inch two cylinder horizontal opposed mo-
tor under body, planetary transmission, two

specds and reverse, chain drive, wheel
steering, two brakes; weight, 1,550
pounds.

$1,100.
Yale Light Touring Car.—Side door

tonneau body, double cylinder opposed
horizontal motor under seat; planetary
transmission; two speeds and reverse; sin-
gle chain drive; wheel steering; weight,
1.650 pounds..

$1,125.

Glide Side Entrance Touring Car.—Four
passengers, 12 horse power, 434x4 inch two
cyvlinder opposed motor under body, plan-
ctary transmission, two speeds and reverse,
chain drive, wheel steering, two brakes;
weight, 1,400 pounds.

$1,200.

Buick Touring Car.—Five passengers, 22
horse power, 4%x5 inch two cylinder op-
posed motor under body, planetary trans-
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mission, two speeds and reverse, chain
drive, wheel steering, three brakes; weight,
1,740 pounds.

$1,200.

Buffum Model F Light Car—Two pas-
sengers, 12 horse power, 4x5 inch four cyl-
inder vertical motor in front, sliding gear
transmission, two speeds and reverse, shaft
drive, wheel steering, two brakes; weight,
1,000 pounds.

$1,200.

Duryea Park Wagon.—Six passengers,
12-15 horse power, 4Y4x4Y; inch three cyl-
inder inclined motor under seat, planetary
transmission, two speeds and reverse, chain
drive, lever steering, one brake; weight,
1,150 pounds.

$1,200.

Model Touring Car, Style C.—Five pas-
sengers, 12 horse power, 4%x5 inch two
cylinder opposed motor under body, slid-
ing gear transmission, four speeds and re-
verse, chain drive, wheel steering, two
brakes; weight, 1,200 pounds.

$1,200.

Fierce Stanhope—Four passengers, 8
horse power, 3 15-16x4 5-16 inch single
cylinder vertical motor, planetary transmis-
sion, two speeds and reverse, spur gear
drive, wheel steering, one broke; weight,
1,250 pounds.

$1,200.

Union Side Entrance Tonneau.—Five
passengers, 16 horse power, 6x4 inch two
cylinder vertical motor in front, special
variable speed transmission, double chain
drive, wheel steering, two brakes; weight,
1,750 pounds.

~ $1,250.

Elmore Side Entrance Tonneau.—Five
passengers, 16 horse power, 414x4 inch two
cylinder horizontal motor under body, plan-
etary transmission, two speeds and reverse,
single chain drive, wheel steering. two
brakes; weight, 1,500 pounds.

$1,250.

Knox Runabout.—Four passengers, 8-10
horse power, 5x8 inch single cylinder hori-
zontal air cooled motor under body, plan-
etary transmission, two speeds and reverse,
single chain drive, lever steering, two
brakes; weight, 1,700 pounds.

$1,250.

Michigan Light Touring Car, Model E.—
Five passengers, 14 horse power, 434x5
inch two cylinder horizontal motor under
body, planetary transmission, two speeds
and reverse, chain drive, wheel steering.
two brakes; weight, 1,600 pounds.

$1,250.

Pierce Racine Model B-2 Side Entrance
Tonneau.—Four passengers, 16 horse power,
two cylinder vertical motor in front, planet-
ary transmission, three speeds and reverse,
chain drive, one brake, wheel steering;
weight. 1,550 pounds.
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$1,250.

Premier Runabout.—Two passengers,
16-18 horse power, 334x4%4 inch four cyl-
inder vertical motor, transverse in front,
planetary transmission, two speeds and re-
verse, chain drive, wheel steering, one
brake; weight, 1,500 pounds.

$1,250.
Reliance Light Touring Car.—Side en-
trance tonneau, 16 horse power motor;
weight, 1,700 pounds.

$1,250.

Reo Side Entrance Tonneau.—Five pas-
sengers, 16 horse power, 434x6 inch two
cylinder horizontal motor under body, plan-
etary transmission, two speeds and reverse,
chain drive, wheel steering, two brakes;
weight, 1,500 pounds.

$1,250.

Wayne Touring Car.—Five passengers,
16-22 horse power, 5x5 inch two cylinder
horizontal motor under seat, planetary
trnnsmission, two speeds and reverse, chain

drive, wheel steering, one brake; weight,

1,650 pounds.
$1,300.

Stevens-Duryea Model L Runabout.—
Two and four passengers, 7 horse power,
434x41% inch two cylinder horizontal motor
under body, individual clutch transmission,
three speeds and reverse, single chain drive,
lever steering, two brakes; weight, 1,350
pounds.

, $1,350.

Haynes-Apperson Touring Car.—Two
passengers, 15-18 horse power, 5x5 inch
two cylinder opposed motor under body,
individual clutch transmission, three speeds
and reverse, chain drive, wheel steering, one
brake; weight, 1,500 pounds.

$1,350.

Rambler Surrey, Type 1.—Five passen-
gers, 18 horse power, 5x6 inch two cylinder
horizontal motor under body, planetary
transmission, two speeds and reverse, sin-
gle chain drive, wheel steering, two brakes;
weight, 2,000 pounds.

$1,350.

Studebaker, Model 9502.—Five passen-
gers, 15 horse power, 5x5)% inch two cyl-
inder horizontal opposed motor under body,
planetary transmission, two speeds and re-
verse, chain drive, wheel steering, twe
brakes; weight, 1,950 pounds.

$1,400.

Compound Model 4 Side Entrance Ton-
neau.—Four passengers, 12-15 horse power,
4x4 inch three cylinder compound vertical
motor in front, sliding gear transmission,
thrce speeds and reverse, shaft drive, wheel

_ steering, two brakes; weight, 1,250 pounds.

$1,400.

Franklin Mode! E.—Two passengers, 12
horse power, 3%4x3!4 inch four cylinder
vertical air cooled motor transverse in
front, planetary transmission, two speeds
and reverse, chain drive, wheel steering,
one brake; weight, 1,000 pounds.
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$1,400.

Oldsmobile Touring Car.—Four passen-
gers, 20 horse power, two cylinder hori-
zontal opposed motor under body, planetary
transmission, two speeds and reverse, chain
drive, wheel steering, two brakes.

$1,400.

Premier Tonneau—Four passengers, 16-
18 horse power, 334x4%4 inch four cylinder
vertical motor transverse in front, planetary
transmission, two speeds and reverse, chain
drive, wheel steering, one brake; weight,
1,600 pounds.

$1,500.

Columbia Light Touring Car.—Four
passengers, 12-14 horse power, 5x4% inch
two cylinder opposed motor in front, slid-
ing gear transmission, three speeds and re-

verse, shaft drive, wheel steering, two
brakes; weight, 1,870 pounds.
$1,500.

Dolson Side Entrance Detachable Ton-
neau.—Five passengers, 20 horse power,
514x6 inch two cylinder opposed motor un-

der body, planetary transmission, two
speeds and reverse, chain drive, wheel
steering, two brakes; weight, 2,000
pounds.

$1,500.

Duryea Phaeton.—Four passengers, 12-15
horse power, 4Y4x4)% inch three cylinder
inclined motor under seat, planetary trans-
mission, two speeds and reverse, chain
drive, lever steering, one brake; weight,
1,100 pounds.

$1,500.

Franklin Model A.—Two passengers, 12
horse power, 3%4x3% inch four cylinder
vertical air cooled motor transverse in
front, planetary transmission, two speeds
and reverse, chain drive, wheel steering,
one brake; weight, 1,100 pounds.

$1,500.

Haynes-Apperson Light Touring Car.—
Side entrance tonneau, four passengers, 15-
18 horse power, 5x5 inch two cylinder op-
posed motor under body, individual clutch
transmission, three speeds and reverse,
shaft drive, wheel steering, one brake;
weight, 1,500 pounds.

$1,500.

Knox Runabout.—Four passengers, 14-
16 horse power, 5x6 inch two cylinder hori-
zontal air cooled motor under body,
planetary transmission, two speeds and re-
verse, single chain drive, lever or wheel
steering, two brakes; weight, 1,850 pounds.

$1,500.

Marion Side Entrance Detachable Ton-
neau.—Five passengers, 16 horse power,
4x4 inch four cylinder vertical air cooled
motor transverse in front, planetary trans-
mission, two speeds and reverse, double
chain drive, wheel steering, two brakes;
weight, 1,600 pounds.

$1,500.

Mitchell Side Entrance Tonneau.—Five
passengers, 18-20 horse power, 4x4%4 inch
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cylinder vertical motor in front, sliding
gear transmission, three speeds and re-
verse, shaft drive, wheel steering, two
brakes; weight, 1,750 pounds.

$1,500.

Northern Touring Car.—Two passengers,
17 horse power, 514x5% inch two cylinder
opposed motor in front, planetary trans-
mission, two speeds and reverse, shaft
drive, wheel steering, two brakes; weight,
1,700 pounds.

$1,500.

Oliver Side Entrance Tonneau.—Five
passengers, 12 horse power, 234x3%4 inch
two cylinder horizontal motor in front,
double chain drive, wheel steering, one
brake; weight, 1,750 pounds.

$1,500.

Premier Side Entrance Tonneau.—Five
passengers, 16-18 horse power, 334x4%
inch four cylinder vertical motor trans-
verse in front, planetary transmission, two
speeds and reverse, chain drive, wheel
steering, one brake; weight, 1,600 pounds.

$1,500.

Overland Touring Car, Model 18.—Five
passengers, 15-16 horse power, four cylinder
vertical motor, with cylinders 315x4 inches,
planetary transmission, two speeds and re-
verse, shaft drive, wheel steering, two
brakes.

$1,550.

Maxwell-Briscoe Model H Touring Car.
—TFive passengers, 16-18 horse power, 5x5
inch double opposed motor under hood,
sliding gear transmission, three speeds and
reverse, shaft drive, wheel steering, two
brakes; weight, 1,800 pounds.

$1,550.

Jackson Model C Touring Car.—Five
passengers, 18 horse power, 5x5 inch double
opposed motor under body; weight, 1,500
pounds.

$1,600.

Model Touring Car, Style B.—Five pas-
sengers, 16 horse power, 414x7 inch two
cylinder opposed motor under body, sliding
gear transmission, four speeds and reverse,
chain drive, wheel steering, two brakes;
weight, 1,400 pounds.

$1,600.

Northern Touring Car Rear Entrance
Tonneau.—Five passengers, 17 horse power,
5V4x5Y inch two cylinder opposed motor in
front, planetary transmission, two specds
and reverse, shaft drive wheel steering, two
brakes; weight, 2,100 pounds.

$1,600.

Pope-Hartford Model D, Side Entrance
Tonneau.—Five passengers, 16 horse power,
4¥%x4Y5 inch two cylinder horizontal op-
posed motor under body, sliding gear trans-
mission, three speeds and reverse, shaft
drive, wheel steering. two brakes; weight,
1,000 pounds.

$1,650.

Acme Type 6. Light Touring Car.—Five
passengers, 16 horse power, 4x5 inch two
cylinder vertical motor in front, sliding
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gear transmission, three speeds and reverse,
two brakes; weight, 1,900 pounds.

$1,650.

Franklin Model B.—Four passengers; 12
horse power, 3%x3% inch four cylinder
vertical motor transverse in front, plane-
tary transmission, two speeds and reverse,
chain drive, wheel steering, one brake;
weight, 1,250 pounds.

$1,650.

Waltham Side Entrance Tonneau.—Four
passengers, 15-20 horse power, 3x4Y4 inch
four cylinder vertical air cooled motor in
front, sliding gear transmission, three
speeds and reverse, shaft drive, wheel steer-
ing, two brakes; weight, 1,450 pounds.

$1,700.

Franklin Model F, Front Entrance Ton-
neau.—Four passengers, 12 horse power,
3%x3% inch four cylinder vertical air
cooled motor transverse in front, planetary
transmission, two speeds and reverse, chain
drive, wheel steering, one brake; weight,
1,250 pounds.

$1,700.

Northern Side Entrance Touring Car.—
Five passengers, 17 horse power, 54x5%
inch two cylinder opposed motor in front.
planetary transmission, two speeds and re-
verse, shaft drive, wheel steering. two
brakes; weight, 2,100 pounds.

$1.750 (?)

Autocar Side Entrance Tonneau.—Five
passengers, 16-20 horse power, 3%4x4 inch
four cylinder vertical motor in front, slid-
ing gear transmission, three speeds and re-

verse, shaft drive, wheel steering, two
brakes; weight, 1,000 pounds.
$1,750.

Columbia Light Touring Car, Side En-
trance.—Four passengers, 16 horse power,
5x4%% inch two cylinder opposed motor in
front, sliding gear transmission, three
speeds and reverse, shaft drive, wheel steer-
ing, two brakes; weight, 1,000 pounds.

$1,750.

Knox Surrey.—Four pasengers, 14-16
horse power, 5x6 inch two cylinder hori-
zontal air cooled motor under body, plan-
etary transmission, two speeds and reverse,
single chain drive, lever or wheel steering,
two brakes; weight, 1,950 pounds.

$1,800.

Winton Model C.—Five passengers, 16-20
horse power, 314x5 inch four cylinder verti-
cal motor in front, individual clutch trans-
mission, two speeds and reverse, shaft drive,
two brakes; weight. 1,800 pounds.

$1,850.

Pungs-Finch Side Door Tonneau—Five
passengers, 22 horse power, 4x4%% inch four
cylinder vertical motor in front, sliding
gear transmission, three speeds and reverse,
shaft drive, wheel steering. two brakes;
weight, 1,800 pounds. .

N
$1,900. \

Knox Side Entrance Tonneau.—Five pas-
sengers, I14-16 horse power. 5x6 inch two
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cylinder horizontal air cooled engine under
body, planetary transmission, two speeds
and reverse, single chain drive, lever or
wheel steering, two brakes; weight, 2,000
pounds.

$2,000.

Compound Model 3, Side Entrance Ton-
neau.—Five passengers, 24-28 horse power,
534x534 inch three cylinder compound ver-
tical motor in front, sliding gear transmis-
sion, three speeds and reverse, double chain
drive, wheel steering, two brakes; weight,
2,150 pounds.

$2,000 (?)

Covert Touring Car.—Five passengers,
24 horse power, 4x4)4 inch four cylinder
vertical motor in front, sliding gear trans-
mission, three speeds and reverse, shaft
drive, wheel steering, two brakes; weight,
1,800 pounds.

$2,000.

Corbin Model D, Side Entrance Tonneau.
—Four passengers; 16-20 horse power,
3%x4Y4 inch four cylinder vertical air
cooled motor in front, sliding gear trans-
mission, three speeds and reverse, shaft
drive, wheel steering, two brakes; weight,
1,750 pounds.

$2,000.

Knox Commercial Vehicle—Capacity
1,500 pounds, 8-10 horse power, 5x8 inch
single cylinder horizontal air cooled motor
under body, planetary transmission, two
speeds and reverse, single chain drive,
lever steering, two brakes; weight, 2,500
pounds.

$2,000.

Model Touring Car.—Five passengers,
20 horse power, 5x7 inch two cylinder op-
posed motor under body, sliding gear
transmission, four speeds and reverse.
chain drive, wheel steering, two brakes:
weight, 1,600 pounds.

$2,000.

Oldsmobile Heavy Delivery Wagon.—
Capacity 2,000 pounds, 16 horse power, 5x§
inch two cylinder vertical motor under seat,
double chain drive, planetary transmission.
two speeds and reverse, two brakes.

$2,000.

Rambler Surrey, Type 2—Five passen-
gers, 20 horse power, 5x6 inch two cylinder
horizontal motor under body, planetary
transmission, two speeds and reverse, dou-
ble chain drive, wheel steering, two brakes;
weight, 2,200 pounds.

$2,000.

Regas Detachable Side Entrance Ton-
neau.—Five passengers, 26-28 horse power,
4Y2x5 inch four cylinder vertical motor in
front, sliding gear transmission, three
speeds ahead and reverse, double chain
drive, wheel steering, two brakes: weight,
1.850 pounds.

$2,000.

Springer Delivery Wagon.—Capacity 1
ton, 12-14 horse power, two cylinder hori-
zontal opposed motor, sliding gear trans-
mission, three speeds and reverse, double
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chain drive, wheel steering, two brakes;
weight 2,200 pounds.

$2,000.

Waltham Side Entrance Tonneau.—Five
passengers, 20 horse power 4x4%4 inch four
cylinder vertical motor in front, sliding
gear transmission, two speeds and reverse,
shaft drive, wheel steering, two brakes;
weight 1,650 pounds.

$2,000.

Wayne Side Entrance Tonneau.—Five
passengers, 24-28 horse power, 4x35 inch
four cylinder vertical motor in front, slid-
ing gear transmission, two speeds and re-
verse, shaft drive, wheel steering, two
brakes; weight, 1,600 pounds.

$2,000.

Ford Model B.—Five passengers, 20
horse power, 4x5 inch four cylinder ver-
tical motor in front, planetary transmission,
shaft drive, two speeds and reverse, wheel’
steering; weight, 1,710 pounds.

$2,500.

Franklin, Model B.—Five passengers, 20
horse power, 4x4 inch four cylinder vertical
air cooled motor in front, sliding gear
transmission, three speeds and reverse,
shaft drive, wheel steering, two brakes;
weight, 1,800 pounds.

$2,500.

Frayer-Miller Side Entrance Detachable
Tonneau.—Five passengers, 24 horse pow-
er, 41-16x5l4 four cylinder vertical air
cooled motor in front, sliding gear trans-
mission, three speeds and reverse, shaft
drive, wheel steering, two brakes; weight
1,800 pounds. ’

$2,500.

Knox Patrol Wagon.—Ten passengers,
or 2,000 pounds capacity, 14-16 horse pow-
er, 5x6 inch two cylinder horizontal air
cooled motor under body, planetary trans-
mission, two speeds and reverse, single
chain drive, lever steering, two brakes;
weight, 3,200 pounds.

$2,500.

Northern Limousine—Four passengers,
17 horse power, 5%xs% inch two cylin-
der opposed motor in front; planetary
transmission, two speeds and reverse,
wheel steering, two brakes; weight, 2.400
pounds.

$2,500.

Stevens-Duryea Model R Touring Car.
—Four passengers, 20 horse power, 374x
4% inch four cylinder vertical motor in

front, sliding gear transmission, three
speeds and reverse, shaft drive, two
brakes, wheel steering; weight, 1,650
pounds.

$2,500.

Springer Model A Touring Car.—Five
passengers, 12-14 horse power, two cylin-
der horizontal opposed air cooled motor
under body, sliding gear transmission,
three speeds and reverse, double chain
drive, wheel steering, two brakes; weight,
1.800 pounds.
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$2,500.

National Model C.—Five passengers,
four cylinder 44xs inch vertical motor in
front, sliding gear transmission direct on
high, wheel steering, internal expansion
brakes.

$2,500.

Upton Side Entrance Tonneau.—Five
passengers, 30 horse power, 414x434 inch
four cylinder vertical motor in front, slid-
ing gear transmission, three speeds and
reverse, shaft drive, wheel steering, two
brakes; weight, 2,000 pounds.

$2,500.

Winton Model B.—Five passengers, 24-
30 horse power, 436x5 inch four cylinder
vertical motor in front, individual clutch
transmission, two speeds and reverse, shaft
drive, wheel steering, two brakes; weight,
2,100 pounds.

$2,500.

Yale Touring Car.—Side entrance ton-
neau body; 24 to 28 horse power; four cyl-
inder vertical engine in front; 434x4% inch
cylinders, sliding pinion change gear;
bevel gear drive; weight, 2,300 pounds.

$2,550.

Knox Commercial —16-18 horse power,
5x7 inch two cylinder horizontal air cooled
motor under body, planetary transmission,
two speeds and reverse, single chain drive,
lever steering, two brakes; weight, 3,300
pounds.

$2,750.

Acme Type 8 Touring Car.—Five pas-
sengers, 30 horse power, 4x5 inch four cyl-
inder vertical motor in front, sliding gear
transmission, four speeds and reverse,
double chain drive, wheel steering, two
brakes; weight, 2,300 pounds.

$2,750.

Meteor.—Five passengers, 18 horse
power, 334x4% inch four cylinder vertical
motor in front, sliding gear transmission,
three speeds and reverse, shaft drive, wheel
steering, two brakes; weight, 1,800 pounds.

$2,800.

Cadillac Model D.—Five passengers, 30
horse power, 434x5 inch, four cylinder ver-
tical motor in front, planetary transmission,
three speeds and reverse, wheel steering,
two brakes; weight, 2,600 pounds.

Cleveland Light Touring Car.—Five pas-

sengers, 18 horse power, 3%4x4% inch four

cylinder vertical motor in front, sliding
gear transmission, three speeds and re-
verse, shaft drive, wheel steering, two
brakes; weight, 1,800 pounds.

$2,800.

Locomobile, Type E, Side Entrance Ton-
neau.—Five passengers, 20 horse power,
3¥%x4% inch four cylinder vertical motor
in front, sliding gear transmission, three
speeds and reverse, double chain drive,
wheel steering, two brakes; weight, 1,800
pounds.
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$3,000.
Haynes-Apperson Touring Car.—Side
entrance body, five passengers, 35-40 horse
power, 5x5 inch four cylinder vertical mo-
tor in front, individual clutch transmission,
three speeds and reverse, shaft drive, wheel
steering, two brakes; weight, 2,750 pounds.

$3,000.

Packard Model L Touring Car.—Five
passengers, 22 horse power, four cylinder
vertical motor in front, sliding gear trans-
mission, three spteds and reverse, wheel
steering, two brakes; weight, 2,200 pounds.

$3,000.
Rambler Limousine.—Five passengers, 20

‘horse power, 5x6 inch two cylinder hori-

zontal motor under body, planetary trans-
mission, two speeds and reverse, double
chain drive, wheel steering, two brakes;
weight, 2,400 pounds.

$3,000.

Royal Tourist.—Five passengers, 32-38
horse power, sx5% inch four cylinder ver-
tical motor in front, sliding gear transmis-
sion, three speeds and reverse, shaft drive,
wheel steering, two brakes; weight, 2,450
pounds.

$3,000.

Studebaker Model 9503.—Five passen-
gers, 20 horse power, 3%x4%4 inch four
cylinder vertical motor in front, sliding
gear transmission, three speeds and re-
verse, shaft drive, wheel steering, two
brakes; weight, 2,100 pounds.

$3.000.

Thomas Model 25, Chassis.—Forty horse
power, four cylinder vertical motor in front,
sliding gear transmission, three speeds and
reverse, double chain drive, wheel steering,
two brakes; weight, 2,600 pounds.

$3,000.

Warren Side Entrance Tonneau.—Five
passengers, 44 horse power, 6x6 inch four
cylinder vertical motor in front, sliding
gear transmission, three speeds and reverse,
shaft drive, wheel steering, two brakes;
weight, 2,800 pounds.

$3,000.

Packard Two Passenger Special.—Twen-
ty-eight horse power, four cylinder vertical
motor in front, sliding gear transmission,
three speeds and reverse, shaft drive, wheel
steering, twd brakes; weight, 2,200 pounds.

$3,200.

Peerless Double Side Entrance Touring .
Car.—Five passengers, 24 horse power, 4x
5% inch four cylinder vertical motor in
front, sliding gear transmission, four speeds
and reverse, shaft drive, wheel steering,
two brakes; weight, 2,400 pounds.

$3,500.

Franklin Model C.—Five passengers, 30
horse power, 5x5 inch four cylinder vertical
air cooled motor in front, sliding gear
transmission, three speeds and reverse, shaft
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drive, wheel steering, two brakes; weight,
2,400 pounds.
$3,500.

Packard Model N, Side Entrance Ton-
neau.—Five passengers, 28 horse power,
four cylinder vertical motor in front, slid-
ing gear transmission, three speeds and-re-
verse, shaft drive, wheel steering, two
brakes; weight, 2,350 pounds.

$3,500.

Pierce Great Arrow, Side Entrance Ton-
neau.—Five passengers, 24-28 horse power,
3 15-16x434 inch four cylinder vertical mo-
tor in front, sliding gear transmission, three
speeds and reverse, shaft drive, wheel steer-
ing, two brakes; weight, 2,500 pounds.

$3,500.

Pope-Toledo Touring Car.—Five passen-
gers, 30 horse power, four cylinder vertical
motor in front, sliding gear transmission,
three speeds and reverse, double chain drive,
wheel steering, two brakes.

$3,500.

Thomas Model 26 Touring Car.—Five
passengers, 50 horse power, four cylinder
vertical motor in front, sliding gear trans-
mission, three speeds and reverse, double
chain drive, wheel steering, two brakes;
weight, 2,750 pounds.

$3,500.

Springer Model B Touring Car.—Seven
passengers, 12-18-24-30 horse power, four
cylinder double opposed motor under body,
sliding gear transmission, three speeds and
reverse, double chain drive. wheel steering,
two brakes; weight, 2,600 pounds.

$3,500

Standard Touring Car.—Five passengers,
25 horse power, 4x5% inch four cylinder
vertical motor in front, sliding gear trans-
mission, three speeds and reverse, shaft
drive, wheel steering, two brakes; weight,
2,200 pounds.

$3,500.

Austin Touring Car.—Side door tonneau
body, five passengers, 50 horse power, four
cylinder 5%4x5 inch vertical motor in front,
Austin planetary combination gear, three
forward speeds and reverse, direct bevel
gear drive, worm and nut steering by hand
wheel, two brakes; weight, 2,400 pounds.

$3.500.

Winton Model A.—Five passengers, 40-50
horse power, 5%4x6 inch four cylinder ver-
tical motor in front, individual clutch trans-
mission, three speeds and reverse, wheel
steering, two brakes; weight, 2,400 pounds.

$3,500.

Winton Model B, Limousine.—Eight pas-
sengers, 24-30 horse power, 434x5 inch ver-
tical motor in front, individual clutch trans-
mission, two speeds and reverse, shaft
drive, wheel steering, two brakes.

$3,700.
Type D Locomobile.—Five passengers, 25
horse power, 4x5 inch four cylinder vertical
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motor in front, sliding gear transmission,
three speeds and reverse, double chain
drive, wheel steering, two brakes; weight,
2,200 pounds.

. $4,000.

Ardsley Side Entrance Touring Car.—
Five passengers, 30-35 horse power, 4%4x534
inch four cylinder vertical motor in front,
sliding gear transmission, three speeds and
reverse, shaft drive, wheel steering, twou
brakes; weight, 2,250 pounds.

$4,000.

Buffum Model K Touring Car.—Five
passengers, 28 horse power, 4}4x5l5 inch
four cylider vertical motor in front, slid-
ing gear transmission, three speeds and re-
verse, double chain drive, wheel steering,
two brakes; weight, 2,000 pounds.

$4,000.

Corbin Model C Side Entrance Tonneau.
—Five passengers, 24-28 horse power,
4¥5x5Y5 inch four cylinder vertical air
cooled motor in front, sliding gear trans-
mission, three speeds and reverse, double
chain drive, wheel steering, two brakes;
weight, 2,400 pounds.

$4,000.

Pierce Great Arrow Side Entrance Ton-
neau.—Five passengers, 28-32 horse power,
4Y4x434 inch four cylinder vertical motor
in front, sliding gear transmission, three
speeds and reverse, shaft drive, wheel steer-
ing, two brakes; weight, 2,700 pounds.

$4,000.

Thomas Limousine, Model 29.—Seven
passengers, 50 horse power, four cylinder
vertical motor in front, sliding gear trans-
mission, three speeds and reverse, double
chain drive, wheel steering, two brakes;
weight, 2,800 pounds.

$4,000 to $5,500.

Columbia Touring Car (Body Optional).
—Five to seven passengers, 35-40 horse
power, 5x5 inch four cylinder vertical motor
in front, sliding gear transmission, four
speeds and reverse, double chain drive,
wheel steering, two brakes; weight, 3,060
pounds.

$4.000 to $8,000. )

Welch Pullman Limousine.—Seven pas-
sengers, 30-36 horse power, 414x5 inch four
cylinder vertical motor in front, sliding
gear transmission with individual clutches,
two speeds and reverse, shaft drive, wheel
steering, two brakes; weight, 2,800 pounds.

$4,100.

Packard Inside Driven Brougham.—Two
passengers, 28 horse power, four cyl-
inder vertical motor in front, sliding gear
transmission, three speeds and reverse, shaft
drive, wheel steering, two brakes; weight,
2.400 pounds.

$4,500.
Winton Model A Limousine.—Eight pas-

sengers, 40-50 Horse power, 54 x6 inch four .

cylinder vertical motor in front, individual

- clutch transmission, three speeds and re-

verse, wheel steering, two brakes.
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$4,600.

Packard Limousine.—Four passengers, 28
horse power, four cylinder vertical motor in
front, sliding gear transmission, two speeds
and reverse, shaft drive, two brakes; weight,
2,550 pounds.

$4,800.

Peerless 35 Horse Power Limousine.—
Five passengers, four cylinder vertical
motor in front, sliding gear transmission,
four speeds and reverse, shaft drive, wheel
steering, two brakes.

$5,000.

Locomobile Type H.—Seven passengers,
35 horse power, 415x5Y; inch four cylinder
vertical motor in front, sliding gear trans-
mission, three speeds and reverse, double
chain drive, wheel steering, two brakes;
weight, 2,500 pounds.

$5,000.

Matheson Touring Car.—Seven passen-
gers, 24 horse power, 414x6 inch four cyl-
inder vertical motor in front, individual
clutch transmission, three speeds and re-
verse, double chain drive, wheel steering,
two brakes; weight, 2,700 pounds.

$5,000.

Pope-Toledo  Lardaulette—Five pas-
sengers, 30 horse power, four cylinder
vertical motor in front; sliding gear trans-
mission, two speeds and reverse, chain
drive, two brakes.

$5,000.

Sturtevant Side Entrance Tonneau.—
Five passengers, 35-48 horse power, 414x5
inch six cylinder horizontal opposed motor
under body, special three speed transmis-
sion, shaft drive, wheel steering, pneu-
matic brake; weight, 3,000 pounds.

$5,000.

Lozier Touring Car.—Five passengers,
30-35 horse power, 4%4x5 inch four cylinder
vertical motor in front, sliding gear trans-
mission, three speeds and reverse, double
chain drive, wheel steering, two brakes;
weight, 2,500 pounds.

$6,000.

Matheson Touring Car.—Seven pas-
sengers, 40 horse power, 5x6 inch four cyl-
inder vertical motor in front, individual
clutch transmission, three speeds and re-
verse, double chain drive, wheel steering,
two brakes.

$6,000.

Thomas Model 27 Touring and Racing
Car—Four passengers, 60 horse power,
six cylinder vertical motor in front, slid-
ing gear transmission, three speeds and re-
verse, double chain drive, two brakes;
weight, 2,700 pounds.

$6,250.

Pope-Toledo Side Entrance with Vie-
toria Top.—Five passengers, 45 horse
power, four cylinder vertical motor in
front; sliding gear transmission, three
speeds and reverse, double chain drive,
wheel steering, two brakes.
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$6,500.

Manhattan Car.—Fifteen to twénty-five
passengers, 50 horse power, 5%4x6 inch four
cylinder vertical motor in front, special
transmission, two speeds and reverse,
double chain drive, wheel steering, two
brakes; weight, 5,000 pounds.

$7,200.

Panhard Touring Landaulet—Five pas-
sengers, 18 horse power, 100x130 mm. four
cylinder vertical motor in front, sliding
gear transmission, four speeds and reverse,
double chain drive, wheel steering, two
brakes; weight, 2,600 pounds.

$7.500. '

Daimler Touring Car.—Seven passengers,
40-45 horse power, 120x150 mm. four cyl-
inder vertical motor in front, sliding gear
transmission, four speeds and reverse,
double chain drive, wheel steering, three
brakes; weight, 2,200 pounds.

$7,500.

Locomobile, Type F.—Seven passengers,
45 horse power, 5x6 inch four cylinder
vertical motor in front, sliding gear trans-
mission, four speeds and reverse, double
chain drive, wheel steering, two brakes;
weight, 2,800 pounds.

$8,000.

De Dietrich Coupé Limousine.—Seven
passengers, 20 horse power, four cylinder
vertical motor in front, sliding gear trans-
mission, four speeds and reverse, double
chain drive, wheel steering, two brakes;
weight, 3,000 pounds.

$8,100.

Panhard Double Phaeton.—Five pas-
sengers, 24 horse power, I10x130 mm. four
cylinder vertical motor in front, sliding
gear transmission, four speeds and reverse,
double chain drive, wheel steering, two
brakes; weight, 2,700 pounds.

$8,500.

De Dietrich Side Entrance Touring Car.
—Five passengers, 30 horse power, four
cylinder vertical motor in front, sliding
gear transmission, four speeds and reverse,
double chain drive, wheel steering, two
brakes; weight, 2,750 pounds.

$10,500.

Panhard Cab.—35 horse power, 130x130
mm. four cylinder vertical motor in front,
sliding gear transmission, four speeds and
reverse, double chain drive, wheel steer-
ing, two brakes; weight, 2,800 pounds.

$12,000.

De Dietrich Touring Car.—Five and
seven passengers, 40 horse power, four cyl-
inder vertical motor in front, sliding gear
transmission, four speeds and reverse,
double chain drive, wheel steering, three
brakes; weight, 3,200 pounds.

$14,500.

De Dietrich Racing Car—Two pas-
sengers, 80 horse power, four cylinder
vertical motor in front, sliding gear trans-
mission, three speeds and reverse, double
chain drive, wheel steering.

ELECTRIC VEHICLES.
$900.

Columbia Electric Runabout.—One mo-
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tor, three speeds, chain drive, Exide divid-
ed battery of twenty cells; capacity, 120
ampere hours: weight, 1,360 pounds.

’ $950.

Pope-Waverley Speed Wagon Model- 36.
—Gear drive, National or Exide batteries.
$1,350.

Columbia Victoria-Phaeton.—One mo-
tor, three speeds, enclosed chain drive,
Exide divided battery of twenty-four
cells; capacity, 120 ampere hours; weight,
1,610 pounds.

$1.450.

Pope-Waverley Coupé Top Chelsea
Model 26 C.—Gear drive, National or Ex-
ide batteries.

$1.600.

Columbia Victoria—Two motors, three
speeds, direct drive, Exide divided battery
of forty cells; capacity, 96 ampere hours;
weight, 2,000 pounds.

$2,250. .

Pope-Waverley Station Wagon Model
30.—Gear drive, National or Exide bat-
teries.

$3,000.

Baker Electric Depot Carriage.—2%
horse power motor, three speeds. gear
drive, twenty-four cell batteries; mileage,
40; speed, 14 miles per hour; weight, 2,300
pounds.

$3,500.

Columbia  Brougham-Landaulet.— Two
motors, four speeds, direct drive, Exide
under slung batteries of forty-four cells;
capacity, 140 ampere hours; weight, 5,000
pounds.

STEAM VEHICLES.
$800.

Prescott Runabout.—Two to four pas-
sengers, 714 horse power, steam engine
located at centre of car, chain drive, side
steering, one brake; weight, 1,400 pounds.

$1,500.

Grout Steam Touring Car.—Five pas-
sengers, 12 horse power, 2)4x3% inch two
cylinder horizontal motor under body,
double chain drive, wheel steering, two
brakes; weight, 1,750 pounds.

$2,500.
White Steam Car.—Five passengers, 15

horse power, 3V4x5 inch two cylinder ver-.

tical compound motor under body, shaft
drive, wheel steering, two brakes; weight,
2,200 pounds.

$5,000.

United Motor and Vehicle Company Side
Entrance Tonneau (Steam).—Seven pas-
sengers, 25 horse power four cylinder hori-
zontal opposed steam motor under foot-
board, direct drive, wheel steering, two
brakes; weight, 2,600 pounds.

The total attendance at the Paris Show
during the seventeen days it remained open
is stated to have been 320,000, or 60,000
more than last year. The largest attend-
ance was recorded on Sunday, December
18, viz., 54,000, as against 37,000, the larg-
est attendance for a single day year before
last.
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Markets for American Automobiles
Abroad.

Consul Mowrer, of Ghent, Belgium,
writes that about 270 automobiles are now
being used in East Flanders, and the de-
mand increases from year to year. The
most popular machines are those of from
12 to 26 horse power. French makes only
are sold in that market, up to the present,
for the following reasons mainly: The
French machines are well adapted to Bel-
gian roads, which are paved with Belgian
block stone, even between small villages;
they are cheaper than American machines,
and the parts needed for repairs can easily
be obtained from the factory if they are not
carried in stock by the agent; the chaui-
feurs and mechanics are more familiar with
the French types, and agents carry and ex-
ploit dnly French makes. Through the
press the merits of American automobiles
are atracting attention, however, and their
introduction has already begun in An:-
werp and Brussels.

Henry H. Morgan, consul at Luzerne,
Switzerland, writes that, according to his
belief, the time is at hand when American
manufacturers of automobiles and motor
boats will find a market in Europe, and it
may be well for them to give the subject
serious attention. In Lucerne there are a
few machines of American make, and the
owners express themselves as being
pleased with them. The smali “runabout,”
so extensively used in the United States,
would find a market there, and the con-
sular office will be glad to distribute
where they will do the most good any cata-
logues or literature upon the subject.

James Boyle, consul at Liverpool, ob-
serves that it is unfortunate for the repu-
tation of American cars in England that a
number' of the makes sent over have not
been of the best—cheapness and showy
looks evidently being considered more im-
portant than quality. There are American
cars in England which have a good repu-
tation, and he thinks there is a market for
a thoroughly good American car at mod-
erate price. There is no question about the
quality of English made cars, but as a ruie
they are too expensive. It is suggested
that American manufacturers of motor cars
come to some arrangement with reliable
agents in London, rather than endeavor to
develop a direct trade with the retail buyer
by correspondence and printed matter. In
England, as 'in the United States, cars
should be well advertised. Under no cir-
cumstances should American single tube
tires be sent there; it would be better to
send cars fitted with “clincher” rims, suita-
ble to take the English and Continental
tires. Sample sets of English or Conti-
nental tires could be purchased in the
United States, and American manufacturers
of cars could then see that the rims were
made to fit. Arrangements could easily be
made to fit English or Continental tires on
the cars after arrival on this market.




Cooling OIil Experience,
Editor HORSELESS AGE:

I have read with interest the articles for
and against the use of oil for cooling au-
tomobile engines in winter, and perhaps my
experience with this oil may be of interest
to some of your readers.

When 1 first applied for an oil for cool-
ing gas engines the local representatives of
the Standard Oil Company did not seem
to know of just such an oil, but said they
had an oil which was used for oiling wind-
mills and other apparatus used in thg open,
and which would not freeze at the lowest
of temperatures. I purchased 5 gallons to
try this oil (it is known as Polar Ice),
and it has proven satisfactory in every way.
So far this winter .the temperature has
been as low as 7° below zero, and with
one exception the oil has never failed to
cool the engine. This one instance was
when the supply of cylinder lubricating oil
gave out, and under such circumstances
the engine would have overheated with
water in the circulating system.

The machine in which this oil was used
stands in a cold, unheated barn (not in a
warm garage), and the oil has never failed
to give good service.

It is known that oil attacks rubber hose,
but when a person knows that his engine
will be cooled and that his cooling medium
will not freeze or evaporate, he feels that
he can afford to replace leaky hose at the
end of the winter months.

HaroLp R. WELLs.

Gear Design Probiem,

Editor HorRsELESS AGE:

I have read with interest the recent arti-
cles on change gear design, but find some
variation in the results of the formula of
Mr. Heldt and Mr. Fay. I enclose sketch
of a gear, which, we will say, necessitates
the use (for constructional reasons) of a
finer pitch on the “countershaft gears”
which are at the drive end. The faces of
these gears have been deduced from a num-
ber of formule with varying results.
Would like to hear Mr. Heldt’s and Mr.
Fay's solution of this construction, giving
an equal stress per square inch on the low
speed pinion when driving through low
gear. That is, so that the teeth of each
pinion shall be equally loaded in proportion
to its face and pitch. It will be seen that
the angular velocity of the countershaft pin-
jon when driving on the intermediate speed
is the same as that of the driving shaft, and
when driving on low gear is just half the
speed of the drive shaft. The ineffective
portion of the face is to be omitted from
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the calculation, as the full face of the tooth
can be made effective, if the teeth are bev-
eled only on one face, leaving the driving
face intact.

The engine will develop 594,000 foot
pounds per minute at 950 revolutions per
minute. Normal piston speed, 633 feet per
minute. BERNARD FisHBACK.

[No formula for this type of gears were
given in our article on gear design, as only
two of the cars the gear data of which was
gathered had their gears arranged in this
manner. Jt will be noticed, by referring
back to this article, that the stress in the
metal for the first speed pinions is in each
case about 28,000 pounds, while the stress
for the countershaft pinions is in one case
37,000 and in the other 49,000, cr an average
therefore of 43,000 pounds. If you wish to
use the same stress in the first speed pinion
and in the countershaft pinion you will get
a countershaft pinion proportionately wider
and a first speed pinion proportionately nar-
rower than used on the two cars with this
type of gear referred to in the article on
gear design. An average stress of 35,000

mi-
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GEAR DESIGN PRrOBLEM.

pounds per square inch might be allowed.
This would give a width of eleven-six-
teenths inch for the first speed pinion and
I 3-16 inches for the countershaft pinion.
The intermediate speed pinion transmits a
tangential pressure only two-thirds as great
as that transmitted by the low speed pinion,
but as it runs at a proportionately greater
peripheral speed, the width can hardly be
made less than that of the low speed pinion,
viz., eleven-sixteenths inch.—Eb.]

Wants a Side Door Body.

Editor HoRSELESS AGE:

Will you kindly inform me through your
valuable paper, or ask some of your kind
readers, whether it would be possible to
convert my 1904 autocar with rear entrance
tonneau body to a side entrance tonneau

vehicle, without reducing the speed or
otherwise injuring the car? Also about
what the cost would be? A J. S

[We do not believe that it is possible to
fit a side entrance tonneau body, as this
requires at least a foot more room back of
the front seat than the ordinary tonneau,
and the frame is not long enough for
that.—ED.]
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Expense of Operating a Steam
' Runabout.

Editor HORSELESS AGE:

Having read with much interest the ex-
pense accounts of different car owners in
your recent issues, I thought perhaps my
experiences in the expense line might in-
terest others; here they are:

In April, 1903, I purchased a second hand
steam runabout. During the summer I
used it as a touring car, myself and wife
making a trip to Monterey over the Santa
Cruz and San Juan mountains, and side
trips, 430 miles the round trip. In the late
autumn we made a tour through Lake
County, one of the many “Switzerlands of
Amecrica,” over some rough mountain
roads, running in all 2,058 miles for the
season.

Early this spring we toured to the “Giant
Forest” in the Sequoia National Park, and
return, 625 miles, and were the first to
negotiate that mountain road with an auto-
mobile. Some idea of the climb can be
obtained from Geological Survey mark of
6,400 feet elevation at Camp Sierra—
enough to convey the idea that we are not
patrons of the park boulevards. Being a
machinist by trade and occupation has re-
duced my expense account, I believe, very
much. I have run the car 1,551 miles this
year, or 3,609 miles in two scasons.
Depreciation, 15 per cent. of cost.

per season, $56.25.............. $112.50
Gasoline, 420 gallons, average price
L3 Y 92.15
Repairs, spring, burner, chain, balls,
=17 62.90
Tires, vulcanizing, inner tube, re-
pair outfit, etc.................. 50.50
Miscellaneous supplies, lamps, horn,
robe, etc.....co.iiiiiiin.., 16.90
Transportation, by boat, ferry, etc. 14.05
Stabling on road, alterations in
stable, etc.........civiiiiiinn.n 18.80
Insurance, first season, $300, 2 per
[ 1 6.00
A total cost of............... $373.80
Or 10.35 cents per mile. Ignoring the all
important factor, depreciation, the bill

would be $261.30, or 7'4 cents per mile.
The average mileage per gallon of gaso-
line was 8.35.

The following list shows a percentage of
cost of the different expenses

Without
Depreciation

Depreciation .......... .30 .
Gasoline .............. .25 .35
Repair ............ .. 17 .24
Tires «oooovvevvnninn.. .14 .19
Stabling .............. .05 .07
Miscellaneous supplies. .04 .07
Transportation ........ .04 .06
Insurance ............ .01 .02

1.00 1.00

As to present condition of car, it is Ar,
ready to run on ten minutes’ notice.
W. G. Lurer
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Winter Use of a Steam Car.

Edstor HorseELESS AGE:

Your recent editorial urging more ex-
tended trial of motor cars in winter sug-
gests to me that, as there are a large num-
ber of steam runabouts like mine, at least
in New England, their owners may be in-
terested in the two photographs I send
with this, showing respectively my summer
and winter arrangements. Perhaps no ex-
planation is needed, further than to say
that after entering the car as it is shown
in winter rig I can close the side open-
ings by letting down extensions of the side
curtains and buttoning them to the front.
The “extensions” referred to appear in the
photo rolled up and held by straps. Ex-
cept in the most inclement weather, how-
ever, they are not needed, the front alone
contributing greatly to one's comfort and
proving sufficient protection for short trips,
even in zero weather. The only precau-
tions taken against freezing are to empty
the tank gauge glass and to add a spe-
cial fitting provided by the builders which
makes it easy to fill the stram gauge and
its pipe with glycerine.

For those who have read in your col-
umns Mr. Damon’s recent tale of woe I
will add that I have run this car prac-
tically every day since early last spring
without any delays on the road and with-
out mishap worth mentionirg. At least
four times a day it covers the mile be-
tween my house and office; nearly all my
frequent journeys to Boston (65 miles the
round trip, as I go) have been taken in
it, until winter set in; and I have done
much riding for pleasure besides.

But the point I mainly wish to make is
this: There seems to be no difficulty what-
ever in traction, and I have seen no rea-
son for winding the rear tires with rope,
as I supposed I should have to do. To
reach home I have to surmount a rise of
about 100 feet, including two or three
pretty fair grades; and even on “glare

Mz SourHWORTH’S STEAMER WITH ToP DowN.

THE HORSELESS AGE

ice,” when horses not newly sharpened
could hardly travel, I have had no slip-
ping of consequence. Of course, it goes
without saying that I use reasonable cau-
tion. There has been no snowfall, as yet,
exceeding 4 or 5 inches, and I judge I
could get through twice that amount, for
the few miles I need to run daily. On
the whole, I am surprised and gratified to
find that my car is so nearly weatherproof
and so serviceable. I do not claim any
beauty for my home made rig, but it cer-
tainly is practical and useful.
W. S. SOUTHWORTH.

If any reader knows of a decision or ex-
pression of opinion by the courts on the
subject of the constitutionality of any State
passing a law to prohibit the use of auto-
mobiles on any road commonly used for
horse drawn vehicles, will he kindly refer
to the decision in such a manner that we
can obtain a copy of it?
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A Friction Drive Suggestion.
Editor HorRSELESS AGE:

In regard to belt and friction drive. I
am quite sure it will not do for high pow-
ered cars. I enclose a diagram of a runa-
bout change speed gear that has two fric-
tion surfaces, but is rather more compli-
cated than the one described in THE
HorseLess AGE of December 25. The fric-
tion disc A has a slight end play on the
sprocket collar, and can be pressed tightly
against the paper wheels B. Said wheels
can be slid in unison toward or from each
other on the squared shaft C. The shaft
and wheels are driven by bevel gears D,
one of which is keyed to the engine shait,
the reverse is of the usual planetary band
brake form. This device, if made of liberal
proportions and protected from dust and
oil, will give good results on light runa-
bouts P. E. Du Monp, M. E.

Freezing Temperature of Gasoline.

Editor HoRSELESS AGE:

Kindly publish in your columns the tem-
perature at which gasoline freezes.

W. E T.

[We do not believe that gasoline has
ever been frozen, and are quite certain that
it will not freeze at the lowest atmospheric
temperatures in this latitude. It could, of
course, be solidified artificially, but we be-
lieve the experiment has never been made.
The freezing point would, no doubt, vary
considerably for different grades of gaso-
line.—Eb.] :

Explosive Engine Query.

Editor HORSELESS AGE:

Is there any difference, so far as delivery
of power is concerned, between a two cyl-
inder horizontal engine placed under the
body of an automobile and the same style,
same size engine placed in front?

C. L C

[No.—Eb.]

MRr. SoutHworTH WITH WINTER EQUIPMENT.



Rewards for Automobile Arrests
Legal,

The trouble between automobilists in
general and the authorities of Patchogue,
L. 1., in particular were revived last week
by the decision of Judge Smith, of Brook-
lyn, in the case of R. W. McNeil, a tax-
payer of Brookhaven, who had sought to
have the supervisors of Nassau County re-
strained from paying the rewards which
were claimed by the various deputy sheriffs
for making arrests for violations of the au-
tomobile speed laws. Messrs. Niles and
Johnson, who are also counsel for the
American Automobile Association, ap-
peared for McNeil.

Judge Smith’s opinion, which was favor-
able to the supervisors, and consequently
establishes the legality of such rewards, is
in part as follows:

“Section 230 of the county law provides
that ‘all expenses necessarily incurred by
the district attorney in criminal cases, or
proceedings arising in his county,’ shall be
a county charge. Substantially this provis-
ion of law was in effect at the time of the
decision of the Court of Appeals in the
case of The People, ex rel Gardner, against
the Supervisors of Columbia County, 134
New York, page 1. In that case Justice
Bradley, in his opinion, speaking of the
district attorney, says ‘it was his duty to
conduct prosecutions for crimes committed
in his county, the expenses necessarily in-
curred by him in criminal cases arising
therein were county charges. This duty to
conduct prosecutions may fairly be con-
strued to embrace whatever is essential to
bring the criminal to trial, as well as pro-
ceedings in the trial.’

“In the absence of an authority to the
contrary, the offering of a reward for evi-
dence which shall lead to a conviction of
persons guilty of offenses which were no-
toriously being constantly committed, can-
not be declared to be not properly essen-
tial to bring offenders to trial for their of-
fenses. Very much must be left to the
discretion of the district attorney. This
action is based on the entire lack of power
to offer the reward, and not upon the
abuse of the discretion in offering the re-
ward.

“The above statement is based upon the
assumption that the district attorney of-
fered the reward of which complaint is
made. The plaintiff claims that the rewards
were in effect offered by the supervisors.
The supervisors do not contend that they
have any authority to offer rewards for
evidence which shall lead to a conviction
of a crime committed within their county.
They have no such power, but in this case
they did not offer the reward or direct the
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offering of the reward. They, in terms,
requested the district attorney to offer
the reward; he was at liberty to refuse
their request. There was no direction o1
request as to the form of the offer. If the
district attorney chose to advertise in his
offer that it was made pursuant to a reso-
lution of the board it was probably done
to assure any person that acted upon his
offer that his claim would undoubtedly be
allowed by the body which had the lawful
power to audit and allow it. The essential
point is that the board did not attempt to
control the discretion of the district attor-
ney, so that his offer of the reward was an
act for which he is alone responsible and
which ‘was within his power. It follows
that the complaint must be dismissed with
costs.”

Opinion on West Virginian County
Court Ruling.

On October 5 the County Court of Grant
County, West Virginia, made an order that
“All persons be, and are hereby prohibited
from running and operating automobiles or
machines of like character upon any of the
highways in this county. Anyone violating
the provisions of this order will be sub-
ject to a penalty of one hundred ($100)
dollars.”

The executive committee of the National
Association of Automobile Manufacturers,
Incorporated, took the matter in hand at
its last meeting, and directed its counsel,
Charles Thaddeus Terry, to prepare an
opinion on the validity of the order for the
benefit of David L. Luke, a resident of the
county, and of all other persons interested.
Mr. Terry has prepared a memorandum of
authorities and arguments which show:

1. That this order is an illegal usurpa-
tion by the County Court of Grant County,
of the powers of the Legislature.

2. It is in violation of both the United

. States and West Virginia constitution, in so

for as it deprives citizens of both liberty
and property without due process of law.

3. It is in excess of the police powers of
the State, and is a deprivation of both lib-
erty and property without due process of
law.

4. It discriminates between the users of
the highways and deprives automobilists of
the equal protection of the law, and is
therefore void.

The arguments in the case may be seen
and copied at the association’s offices. It is
not unlikely that similar cases will arise in
other directions, in which case the associa-
tion will be glad to supply the members, or
anyone else interested, with the details of
Mr. Terry’s arguments.

PHiLApeELPHIA, Pa.—Upon a petition filed
by the Diamond Drill and Machine Com-
pany and Clement & Sons, Judge Mec-
Michael has appointed George De B. Myers
receiver for the Union Motor Truck Com-
pany.
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New Incorporations.

The Reo Motor Car Company, New
York city. Capital, $10,000. Incorporators.
R. E. Olds, C. Andrade, R. M. Owen.

Curtis Automobile Company, Milwaukee.
Capital, $10,000. Incorporators, Orin L
Curtis, Harry Landauer, Frank Than-
houser.

Ardsley Motor Car Company, Yonkers. .
N. Y. Capital, $75,000. Directors, Theo-
doré S. Fuller, Frederick P. Fuller, A. E.
Rittenhouse.

Fuller & Walch, Yonkers, N. Y. To sell
automobiles.  Capital, $10,000. Incorpo-
rators, Frederick P. Fuller, Theodore S.
Fuller, A. S. Andrews.

The E. R. Clark Automobile Company,
Springfield, Mass. Capital, $10,000. Incor-
porators, Edward R. Clark, Edgar A. Stod-
dard, Ralph W. Stoddard.

Toronto Gas and Gasoline Engine Com-
pany, Toronto, Ont. Capital, $300,000. Di-
rectors, J. Laishley, L. C. Laishley, Robert
Hunter.

The Evans Automobile Company, Colum-
bus, Ohio. Capital, $30,000. Incorporators,
J. Cyrus Morrison, G. W. Smith, W. E.
Evans, Smiley Caldwell, Charles E. Leist.

Orlando F. Weber Company, Milwaukee,
Wis. To manufacture automobiles and au-
tomobile parts. Capital, $80,000. Incorpo-
rators, Orlando F. Weber, Alfred Reeke,
A. F. Soliday.

The Middleton Manufacturing Company,
Milwaukee, to manufacture automobiles and
automobile parts. Capital, $200,000. In-
corporators, William C. Middleton, Fred-
erick S. Middleton, Albert S. Schrewe.

United States Automobile Company,
Rochester, N. Y. Capital, $200,000. Di-
rectors, Harry S. Woodworth, Henry H.
Love, John A. Barhite, Austin F. Critten-
den, Charles F. Garfield, Henry H. King-
ston, Jr.; J. Foster Warner.

The Edmunds & Jones Mauufacturing
Company, Detroit, Mich. To manufacture
automobile lamps, etc. Capital, $6,500.
Incorporators, George Edmunds, William
T. Jones, George Roberts, Edward C.
Humphreys, Harry W. Brooks.

The Gordon Bennett Race.

The French Government has sanctioned
the Gordon Bennett Cup race to be held
over the Circuit Auvergnat, which has
been selected by the Automobile Club of
France for the event. The club has offered
a trophy to be known as the Grand Prix
de I'Automobile Club de France, which
will be competed for over the same course
and at the same time as the Gordon Ben-
nett race. There is some discussion re-
garding the restriction of the eligibility to
drive in this race to the nationality of the
cars entered. That is, that only French-
men be allowed to drive on the French
team, and so on. Hitherto there has been
no such restriction.
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Club Notes

BUFFALO A. C.

Special efforts are being made to in-
crease the club membership. On Tuesday,
January 10, the third entertainment of the
winter will be held in the clubrooms. The
program will be of an athletic character.

LEWISTON AND AUBURN (ME) A. C.

A committee was appointed recently to
confer with the legislative committee of the
Maine State Grange relative to concerted
action to secure from the Legislature
favorable action in the matter of good
roads. It is considered likely that the
Portland Club will join in the movement.

BAY STATE A. C.

The club was organized recently in Bos-
ton, and the following officers elected:
Lewis R. Speare, president; F. H. Tudor,
vice president; H. L. Bowden, treasurer;
J. C. Kearison, secretary; A. E. Gilmore,
Harry Fosdick and W. W. Burke, direct-
ors.

MARION (IND.) A. C.

A meeting was held in the rooms of the
Commercial Club on January 3. Steps
were taken toward framing an automobile
law to be presented to the Legislature, and
volunteers called for who would attend the
meetings of that body and help in securing
the passage of the bill.

CLEVELAND A. C.

A booklet has recently been issued in
which are given a brief history of the club
and a statement of its purpose, the names
of the principal officers for each year since
the club was organized in 1900, the officers
and committees for 1905, the constitution,
bylaws and house rules, and a list of all
the members. Copies of the Ohio State
automobile law and the Cleveland ordi-
nance are also included.

WORCESTER ( MASS.) A. C.

A communication has been received from
Richard P. Elliott, of Boston, stating that
he has prepared a bill to be presented to
the Legislature at its next session, which
requires that all vehicles upon the high-
ways shall carry lights after dark, visible
300 feet to the front and rear. The co-
operation of the club is asked to secure its
passage. The effort to have President
Goddard appointed a member of the metro-
politan highway committee has failed, ow-
ing chiefly, it is said, to the fact that his
“boom” was started too late. A number of
changes are soon to be made in the ar-
rangement of the clubrooms. A lunch
room is one of the new features proposed.
At a meeting last week it was voted to
"hold a hill climbing contest next spring
and a committee consisting of A. K. Mil-
ler, William A. Chaffin and Secretary F.
E. Frost was appointed to arrange for it.
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MILWAUKEE A. C.

A meeting was held at the Hotel Pfister
recently at which it was decided to
allow the secretary a salary of $75 per
year. A paper on skidding was read by
G. Scholtka, and an interesting talk on
snow blindness given by Dr. E. W. Bart-
lett. A number of new members were
elected.

SYRACUSE A. C.

On January 3 the third annual banquet
was held at the Yates Hotel. Henry Wal-
ters acted as toastmaster. Among those
who spoke were Congressman Michael E.
Driscoll, Mayor Alan C. Fobes, Prof.
W. K. Wickes, Supervisor Robert E. Gil-
man, William Rubin, Justice F. W.
Thompson, John D. Lyon, of Binghamton,
Arthur Benjamin, Giles E. Stilwell and
Harlan W. Whipple.

A, A A

Announcements are out for the first an-
nual banquet, to be held on January 16 at
the Waldorf-Astoria in New York. The
list of speakers contains the names of
Mayor McClellan and ex-Governor Odell.
The arrangements. are in the hands of a
committee consisting of Harlan W. Whip-
ple and C. H. Gillette, of the association,
and T. M. Hilliard, manager of the Wal-
dorf-Astoria. Reduced railroad rates-have
been secured for members attending the
annual meeting on the one fare and cer-
tificate plan. Members purchasing railroad
tickets not later than January 18 may ob-
tain a certificate from the ticket agent,
which should be presented to Secretary

" Gillette at the Hotel Seville, Madison ave-

nue and Twenty-ninth street. If the neces-
sary minimum attend the meeting, the re-
turn rate will be reduced to one-third.

RHODE ISLAND A, C.

The fourth annual banquet of the club
was held at the Wellington, Providence, on
January 4 after the annual meeting in the
club rooms, at which the following offi-
cers were elected for the ensuing year:
President, Dr. Julian A. Chase; first vice
president, William Penn Mather; second
vice president, Darwin Almy; treasurer,
Howard D. Wilcox; secretary, Elliot
Flint; governors, to serve until 1008,
Charles O. Read and Darwin Almy. At
the banquet President Chase acted as toast-
master and presented the following speak-
ers: Harlan W. Whipple, A. R. Parding-
ton, A. A. Post, C. H. Gillette and Asa
Goddard, president of the Worcester Club.
The protest of A. E. Morrison, of Bos-
ton, against the award of first place to
B. F. Blackinton in the hill climbing con-
test held by the club at River Point on
November 26, has been disallowed, be-

.cause the protest was not filed in writing

within twenty-four hours after the close
of the event, as required by the A. A. A.
racing rules, and also because the per-
formance on which Morrison based his
protest was made in a match to decide a
tie, after the hill climbing contest proper.
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Commercial Vehicle Notes.

The post office authorities of Cleveland,
Ohio, have placed a number of motor
wagons in service for conveying mails be-
tween the various sub-stations and railway
depots.

The Indiana Automobile Company, of
Indianapolis, will act as agents for the
commercial cars made by the Knox Auto-
mobile Company during 1905.

The Rockliff Motor Truck Company, of
Brooklyn, N. Y., has been chartered by the
Secretary of State to manufacture and sell
automobiles and other road motors. The
capital stock is $50,000, and the directors
for the first year are Sidney D. Van Wag-
ner, Charles E. Patterson and Charles
Rockliff, of Brooklyn.

Trade Literature Received.

The Induction Coil Company, 9 Miller
Building, Milwaukee, Wis.—Catalogue of
Mueller coils.

C. W. Spicer, Plainfield, N. J.—Catalogue
of  Spicer dust proof universal joints, for
automobile use.

Electric Vehicle Company, Hartford,
Conn.—Specifications of the various mod-
els of Columbia cars,

J. T. Pederson, 642 First avenue, New
York City.—Folder showing his various
types of pressure feed lubricators.

Atwood Manufacturing Company, Ames-
bury, Mass.—Catalogue of oil, electric and
acetylene gas lamps for automobiles.

Pittsfield Spark Coil Company, Pitts-
field, Mass.—Folder showing Pittsfield ig-
nition supplies, coils, plugs, commutators,
etc.

The Hesse-Bright Manufacturing Com-
pany, Philadelphia, Pa.—Illustrated cata-
logue of Hesse-Bright ball bearings, giving
tables of safe loads, etc.

Cullman Wheel Company, 521 Larrabee
street, Chicago, Ill.—Catalogue of chains,
sprockets and differential gears made and
handled by the company.

The Concentrated Acetylene Company,
330 North Illinois street, Indianapolis, Ind.
—Catalogue showing Prest-o-Lite gas tanks
attached to various makes of cars.

The Manufacturers’ Foundry Company,
Waterbury, Conn.—Illustrated  booklet
showing some of the gasoline engine cylin-
der castings made by this company.

The Swinehart Clincher Tire and Rubber
Company, Akron, Ohio.—Booklet contain-
ing information concerning the construction
and application of Swinehart solid tires.

W. D. Custead, 45 West Twenty-seventh
street, New York City.—Folder giving in-
formation concerning his recently patented
variable speed and power transmission de-
vice.

Wray Pump and Register Company, 191
Mill street, Rochester, N. Y.—Pamphlet il-
lustrating the various forms of Kellogg
double acting tire pumps and air pipe
couplings.



MINOR
MENTION

W. C. Jaynes, of Buffalo, will handle the
" Pope-Toledo during the coming year.

Fred P. Brand, formerly of the Locomo-
bile Company, is now with the Electric Ve-
hicle Company.

The Marion Motor Car Company will be
represented in Buffalo by J. A. Cramer
this year.

The New York agency for Matheson
cars has been secured by Shepard Brothers,
of 500 Fifth avenue.

The automobile repair shop of Estes
Ruggles & Son, of Ware, Mass., was dam-
aged by fire recently

Roy A. Fay has been appointed busmess
manager of the Harvard Automobile Com-
pany, of Cambridge, Mass.

The Reed-Underhill Company, of Bos-
ton, Mass.,, will have the agency for the
Stearns car for the coming season.

Harrington’s Auto Station No. 1,
Worcester, Mass., has taken the agency for
Thomas cars in that county for 1gos.

The Briscoe Manufacturing Company, of
Detroit, Mich., are negotiating for a factory
in the neighborhood of New York city.

There is a rumor afloat that the Baldwin
Automobile Company, of Connellsville,
Pa., are about to resume the manufacture
of cars.

The Fischer Special Manufacturing
Company, of Cincinnati, makers of spark
coils, etc., have moved into a new factory
at 2076 Reading road.

The Overland Rubber Company, of Den-
ver, Col., have been appointed representa-
tives of the tire department of the Diamond
Rubber Company, of Akron, Ohio.

Henry M. Leland, vice president of the
Leland & Faulconer Manufacturing Com-
pany, of Detroit, has been appointed gen-
eral manager of the Cadillac Automobile
Company.

The Reo Motor Car Company, of Phila-
delphia, has been organized to sell Reo
cars. F. W. Stockbridge has been appoint-
ed manager, and quarters have been secured
in the Mink Arcade in Penn square.

The Apperson Brothers Automobile Com-
pany, of Kokomo, Ind., have opened a
branch office at 66 West Forty-third street,
under the management of L. A. Hopkins,
formerly treasurer of the Brooklyn Auto-
mobile Company.

A large touring car belonging to H. O.
Stone, of Chicago, was struck by a Mil-
waukee avenue cable train last week, and
the chauffeur, D. E. Tobin, and two friends
were hurled into the street and severely in-
jured, Tobin fatally.

The Michigan Automobile Company, of
Grand Rapids, Mich., have moved to new
quarters in the Thum Block on Ottawa
street, where increased facilities are offered.
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They will have the agency for the Pope-
Toledo, Cadillac, White and Buick cars
during 1905.

The Standard Engine and Automobile
Company has entered into an agreement
with citizens of Greenwood, Ind., by which
a factory is secured for the manufacture of
automobiles.

W. H. Webster writes that he is now
with the Maxwell-Briscoe Company, 317
West Fifty-ninth street, New York city,
having severed his connection with the au-
tomobile department of John Wanamaker.

A new building is being built on the
corner of Fourth and Ripley streets, Dav-
enport, Ia., the first floor of which will be
occupied by the Burck Auto Carriage and
Implement Company as a salesroom and
garage.

The Merkel Motor Company, of Milwau-
kee, by F. P. Rugee, president, and W. J.
Merkel, secretary, have filed an amend-
ment to theit charter decreasing the capital
stock from $200,000 to $100,000 and chang-
ing the board of directors from three to five
members.

At a meeting of the Chamber of Com-
merce of New York city, on January s,
Albert R. Shattuck addressed the members
on the subject of good roads, and asked
them to indorse a resolution urging the
expenditure of $50,000,000 on the highways
of the State.

The Randliff Motor Car Company, re-
cently organized, have secured the prem-
ises formerly occupied by the Suto Car
Company, at 24 and 26 Columbus avenue,
Boston. They are the Eastern representa-
tives of the Panhard & Levassor and the
Maxwell, Briscoe Company.

The Moline Automobile Company, East
Moline, Ill., have appointed the Buck Auto,
Carriage and Implement Company, of Dav-
enport, la, agents for Davenport, Rock
Island, and a number of neighboring coun-
ties on both sides of the Mississippi, and
the Mead Cycle Company agents for Chi-
cago and vicinity.

Upon the recommendation of the Bu-
reau of Combustibles, Fire Commissioner
Hayes, of New York, has revoked the
license granted to Tadini F. Gerome, pro-
prietor of an automobile garage and re-
pair shop at 71 South Washington square,
on the ground that the conditions there are
in violation of the rules of the department.

The Matheson Motor Car Company, of
Holyoke, Mass., have purchased a plot of
land on the Grand boulevard, Detroit,
Mich., and expect to build a factory on it
in the spring. A Detroit office has been
opened at 910 Hammond Building, in
charge of F, A. Hinchman. He has recent-
ly been elected treasurer, and F. F. Mathe-
son secretary.

The capital stock of the New York
Sporting Goods Company has been in-
creased to $100,000, and they have received
permission to amend their charter to cover
the manufacture and sale of motor cars
and supplies. They have secured the build-
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ing at 17 Warren street, New York city,
which will be used for sales purposes.
Roger F. Murray has been added to their
board of directors.

On January 2 a 100 mile track race was
held at Dallas, Tex., and was won by Ollie
Savin, driving E. H. R. Green’s Pope-To-
ledo, in 2 hours, 6 minutes and 42 3-5 sec-
onds. There were five starters.

The Evans Automobile Company, of Co-
lumbus, Ohio, recently organized, have
elected the following officers: J. Cyrus
Morrison, president; Smiley Caldwell,
vice president; George W. Smith, secre-
tary; Charles E. Leist, treasurer, and
William E. Evans general manager.
Quarters have been secured at 63 Fay
street, and the company propose to do a
general automobile business, including a
livery service.

An application for a charter of incorpo-
ration under the laws of Pennsylvania has
been made by Joseph S. Mack, William E.
Butler, Willis A. Heath, John M. Mack, W.
C. Mack, A. F. Mack, Leo E. Schimpff
and Louis Meyer, for an intended corpora-
tion to be called the Mack Brothers Motor
Car Company, for the manufacture of mo-
tors, cars, vehicles, boats, locomotives, au-
tomobiles and machine and hardware spe-
cialties. The Weaver-Hirst foundry plant,
of Allentown, Pa., has been acquired by
the company, whose present factory is in
Brooklyn, N. Y.

Spaces at the Detroit Automobile Show,
which opens on February 13, have been al-
lotted to Cadillac Automobile Company,
Packard Motor Car Company, Stirling
Auto Company, Northern Manufacturing
Company, Waverley, Pope-Toledo Com-
pany, Maxwell-Briscoe Company, J. P.
Schneider, Welch Motor Car Company, E.
R. Thomas Motor Car Company, Pungs-
Finch Motor and Gas Engine Company,
Reid Manufacturing Company, C. H.
Blomstrom Motor Company, Olds Motor
Company, Wayne Automobile Company,
W. H. Weber, White Sewing Machine
Company, Ford Motor Company, Young &
Miller, Reliance Motor Car Company,
Humber Motor Company, C. F. Splitdorf,
Standard Oil Company, Briscoe Manufac-
turing Company, American Lubricator
Company, Gray & Davis, Hartford Rubber
Company, B. F. Goodrich Rubber Com-
pany, Veeder Manufacturing Company,
Morgan & Wright, Schug Manufacturing
Company, Firestone Rubber Company,
Badger Brass Manufacturing Company,
Rose Manufacturing Company, Diamond
Rubber Company, Concentrated Acetylene
Company, Twentieth Century Manufactur-
ing Company, Monnier Cycle Supply Com-
pany, Fawkes Rubber Company, Warner
Gear Company, Fisk Rubber Company, G
& ] Tire Company, Automobile Equipment
Company, Goodyear Tire and Rubber
Company, McDonald, Wessels & Ames
Company, Matchless Metal Polish Com-
pany, Armstrong & Co.,, S. F. Bowser &
Co., Detroit Steel Products Company.





