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Hunting Your Car’s Caster

By MARTIN BUNN

US WILSON'S

annual wisit Lo
his upstate relatives had a
way of developing into a
busman’s holiday:. ;

On this particular tnp,
his hopes for a workless
vacation were shattercd
the second morning of his
stay. This time it was
Bill, his eldest nephew,
who upsel his plans for a
week of rest.

“Uncle Gus,” the young
man began timidly as the
gray-haired auto mechanic
propped his morming paper
against the sugar bowl and
leisurely poured himself a
second cup of coffee, “will
vou show me how to check
the steering gear on my
car while yvou're heres™

“What scems to be
wrong*" asked Guz good-
naturedly.

“The car keeps running
1o the right,” explained
Eill. *“1 have to wrestle
with the steering wheel to
keep it on the road.”

A grunt was Gus's only
answer as he followed his
nephew to the front curb
where the car was parked.

“First of all, we'll have
to find a good place to
work,” said Gus after a ;
hasty inspection. “How about running the
front wheels onto the driveway outside
your garage? While I move the car
around there, vou go to your Dad's work-
shop and see if you can hunt up a couple
of lengths of wood lathing, a hammer, a
saw, some nails, and a large steel square.
And, say, if you can find one of those ad-
justable spirit levels bring that along too.”

Gus finished parking the car just as
Bill, his arms laden, emerged from the
cellar door.

“What are vou going to do with all
this stuff, Uncle Gus?" asked Bill as he
piled the tools and lumber on the car’s
running board. “All 1 want to know is
how to check the steering gear.”

“I don't think the sicering gear has
much to do with your trouble,” replied
Gus as he picked up the two long sticks
and sighted along the first one and then
the other. “Sounds like unequal caster.”

“Unequal what?" asked Bill.

“Caster,” repeated Gus. “Don’t you
know what that is?"

‘i!\'u relation to the oil, is it?" grinned
Bill.

Gus shook his head. “Nope, it's an
angle and it"s one of three imporiant
front-wheel adjustments. There's camber.

(Gus Gives a Practical Lesson

toe-in, and caster.”

The puzeled look on Bill's face told
Gus that the subject needed some tall
explaining.

“Here, take a look at this,” said Gus
as he wheeled out a bicycle that had been
leaning against the garage wall. “Do you
notice how the steering pivot for that
front wheel is back of the wheel's center.
Well, that's caster. It's just like the
arrangement of the casters on furniture
legs. The front wheels of an automohile
are pivoted in just the same way, The
king pin on each wheel is tilted by the
axle to give the caster angle.

“Now, if this bicycle wheel is tilted a
little off the vertical,” Gus continued as
he held the bicvele at an angle, “that
illustrates camber. The front wheels of
a car are tilted just like that. They're
mounted Lo be cloger together at the bot-
tom than they are at the top.

“As for toe-in, that's just what you'd
cxpect from the name,” continued Gus,
“The front wheels are pigeon-toed; their
front edges are closer together than their
rear edeges.”

“How the dickens can two wheels be
like that all at once? Seems like they'd
get all mixed up,” argued Bill *“As far

“Caster in an angle,” Gus
explained, “and it"s one of
the three important (ronis
wheal adjustments. There's
camber, toe-in, and caster”

in Adjusting the Front Wheels

as [ can see, camber and toe-
in are pretty much the same
thing, except one is horizon-
tal and the other is vertical,”

“Right,” agreed Gus, “and
if either the caster or the
camber are wrong, theyll up-
set the toe-in. That's why
toe-in is a check on them all.
If the toe-in measures 0. K.,
you can be preity
sure that the camber
and caster are right.”

“Sounds like an
awful lot of measur-
ing to me,” observed
Bill. “How would
you check all those
angles:"

“Well, the best
way is (0 use reg-
ular measuring in-
struments that are
made for the work.
All good repair
shops and service
stations have them.
Of course, in a case
like this, yvou can
put together some tools that
will do a good enough job.

“For ingtance, camber tilts
the front wheels out at the
top, like this.” Gus explained,
indicating the angle with his
hands, “Well, we can check
that by placing a large steel
square flush against the hub
and measuring the distances between the
rim and the vertical edge of the square
al the lop and at the bottom of the

SCIENCE MONTHLY, Martin Bunn
deacribed the troubles Fred Steffins,
one of Gus Wilson's customers, was
having with his car. A prize of twenty-
five dollars was offered for the best
letter explaining the difficalty and
welling how it could be remedied.

Many readers submitted solutions, a
large number stating correctly that a
worn timing chain or a slipping fiber
timing gear was the cause of the
trouble. In the opinion of the judges,
Richard F. Lawson, Detroit, Mich.,
wrote the best letter diagnosing the
trouble and describing the remedy and
Mr. Lawson was awarded the prize.
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HUNTING YOUR CAR'S
CASTER AND CAMBER

(Continued from page 84)

wheel has camber, the distance at the top
should be less than the bottom distance
“Toe-in can be measured with a tape
measure and a large pair of inside calipers
macle from a couple of lengths of lathing.
You have to measure the distances between

the inside edges of the tire or rim at the
iront and at the rear,
*JF THE car iz an old model, two long

laths, pointed the ends and fastened
together one on top of the other with four
or five heavy rubber bands will do to space
off the measurements, Of course, on new
cars you'll have to pdd arms at the ends Lo
get around the motor pan

“Ax for caster, you can use an adjustable
spirit level to check that, The caster an-
gle generally is oltained by the twist of the
axle. 5o by placing the spirit level crosswise
on the axle, first at one end and then at
the other, snd adjusting it, you can mens-
ure euch angle.

“Suppose =ome of these adjustments are
wrong,” interrupted Bill, “how do you make
them right?™

“Well, if the caster, for example, is wrong,
it generally means that the axle has been
bent in an accdent. Naturally the only way
to fix it is to bend it back"™

“Do you have Lo heat it?" asked Hill

“That's the one thing vou shouldn't do,’
declared Gus positively. “‘Heat would spoil
the original heat treatment that’s responsible
for the strength. If vou have to bend it, do
it with the metal cold. Its a tough job,
though, and I wouldn't advise trying it unbess
you have experience and the right tools. Of
course, if the caster is out only a little, vou
can correct it by loosening the spring sad-
dies and driving wedge-shaped shims in be-
tween the spring and the spring seat. That
will tip the axle

“Camber can be changed by bending the
portion of the axle between the springs and
the wheels. Az for toe-in, that's the easiest
to adjust. All you've got to do is lengthen
or shorten the front axle tie rod.”™

As Gus lalked, Bill was inspecting each
of the front wheels on his car. “Bul what
makes you think my trouble is unequal
caster 7" he inguired at last,

“I'm just like a doctor.” chuckled Gus.
“I dingnose from symptoms. You complain
of hard steering to the left and a tendency
to pull to the right if you dont keep your
hands on the wheel. My diagnosis from these
symptoms is that each wheel has a different
caster angle. The car turns to the right;

that means that the right-hand wheel has
less caster than the leit.

“It's the same with camber, only vou
have ta look in a different place for the
svmptoms, Il you have too much camber,
the outer edges of yvour tires will wear faster
than the rest of your tread.”

"\, HAT are we going to do about my

' ¥ our?" asked Rill impatiently, “There's

no sense checking the caster, if T can't fix it.”

“Well," drawled Gus, “I'd suggest that you
check all three adjustmentz just for the prac-
tice, You can learn a heap about your car
that way. Then, when vou find out just how
much the caster is out, perhaps we can fix
it with wedges.

And, by the way, beiore vou do any
checking be sure that the car 15 ahsolutely
level and that the tires are properly pumped.”

Tell me bow [ ewn maks money fepen With that, Gus turned and ambled to-
lenling Pooular- Wrisoce Jemisky e ward the houze. As he reached the front
e T steps, he glanced back and grinned. Bill was
) hard at work, and Gus knew that doing was
Adldredg the best way of learning, and besides—now
e i he could get back io that morming paper.
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