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New Piston Rings

automobiles,” said Mr. Penny dis-
gustedly as Joe Clark swung open
the door of the Model Garage and
his partner, Gus Wilson, smiled a greeting.

“Last jeb didn't turn out so good, eh?”
suggested Gus.

“To tell the truth, Gus,” confessed
Penny, removing his hat and absent-
mindedly scratching the top of his bald
dome, “as an auto mechanic I fear I'm
a good schoolmaster.”

Penny spent his days pounding history
into boys and girls at the local high school.

“I thought I'd economize by doing my
own repair work,” he went on. “The
motor seemed to be getting weaker and
weaker and it used a tremendous quantity
of oil, besides starting hard and contin-
ually fouling spark plugs. I'd read some-
where that those symptoms meant that
the piston rings were worn out.”

“You put your finger on the trouble, at
any rate,” Gus interrupted encouragingly.
“Then what did you do?” »

“I suppose 1 should have come to you
for new rings,” said Penny, “but a doctor’s
bill came in that week and I thought 1
could save a little- by getting the rings
from a cut-rate mail order house. It took
them four days to get here and then it
took me all day Saturday and Sunday

"I'M ALL through trying to repair

‘By MARTIN BUNN

to the corner where his car was parked.
The cylinder head had been removed, the
oil pan was off, and two of the pistons
lay on a bench near-by.

“Now,” said Gus as he picked up a
cylinder bore gage of the dial indicator
type, “watch this and see what happens.”

He carefully started it down the hore
of one of the cylinders from which the
piston had been removed. The threadlike
hand of the dial indicator spun round and
then trembled back and forth within a
narrow space on the dial as the gage
moved the last inch to the halfway mark.

“See where the hand stands now?” he
said, and then he turned the gage around
about ninety degrees so that it measured
the bore cross-wise instead of from front
to back. “Now see what it reads,” he said
as the needle swung around over five di-
visions.

“What does it mean?’
frankly puzzled.

“Il means that the cylinders are worn
oval instead of being true round as they
were when the car was new.

“Everybody knows you can’t put a

Penny asked,

Gus, with a dial indicator gage in the
cylinder, said: “See what that reads?
That means the cylinders are oval,
not round as when the car was new"

square peg in a round hole,” Gus ex-
plained, “but lots of motorists think they
can put round piston rings in egg-shaped
cylinders and get good results. How can
piston rings prevent the escape of gas or
the flow of too much oil to the top of the
cylinder if the rings touch the walls at
only two or three spots?”

“It’s obvious they can’t,” said Penny.
“Still T shouldn't think a few thousandths
of an inch out of round would make as
much difference as that.”

“You bet it does,” Gus declared.
“You've got to remember that oil goes
through small openings and it doesn't
take much oil above the piston to foul
spark plugs and cause a lot of carbon and
other trouble. Every bit of gasoline vapor
that shoots past the loose rings means that
much lost power. You actually could hear
it hissing by in these cylinders on the
compression stroke when I cranked it by
hand.”

“And I suppose the cheap rings just
made it worse,” Penny sighed.

“The rings made it worse, yes,” Gus
replied, “but not because they were poor
quality rings. They are good rings, but
not for these pistons. They fit much too
loose in the ring slots. There's not much
good in having rings that fit the cylinder
walls all the way round if they don't also
make a good fit in the slots. If you can
wobble ‘'em up and down in the slots, lots
of gas will sneak past by going behind in
the slots.”

“Anything else the matter?” Penny
asked. “I noticed myself that the pistons
seemed to be a pretty loose fit in the
cylinders. Are they worn out, too?”

“Pistons,” Gus explained, “‘are not sup-
posed to ft tight. If you put a set of
pistons in a car that were just enough
smaller than the bore of the cylinders to
slide up and down easily when oiled,
they'd expand and stick tight as soon as
the motor warmed up.”

“Why should the piston expand any
more than the cylinder?” Penny asked.
“They both get hot, don’t they?”

“Sure,” said Gus, “but the piston gets
hotter—it isn't water-cooled and the cyl-
inder is. Furthermore, the top of the pis-
ton, the piston head, gets hotter than the
bottom edge or skirt. The usual practice
is to make pistons tapering, with a lot
more clearance at the head than at the
skirt. Most of 'em are made with about
ten times more clearance at the top than
at the bottom. (Continued on page 117)

Remember that every time you
G us sa }? | TR put on the brake, you d? ’wha.t

practically amounts to squirting a
couple of drops of gasoline on the road. It takes the energy of burning
gasoline to give your car its forward speed and, by rights, this forward
speed ought to be used to move the car ahead. The brakes are nothing
but energy converters. They change the potentially useful energy of
motion into wasted heat energy. Of course every one has to use the
brakes now and then, but the less you use ’em the lower will be your
bill for gasoline—and repairs.

and all my spare time for the better part
of a week to install them. And now it's
worse in every way than it was before! |
What did I do wrong?”

“I can make a durn good guess,” Gus
grinned, “but guessing is bum business in
the auto game. Stop around after school
tomorrow and I'll have her opened up so
we can find out what’s wrong.”

When Penny arrived a few minutes after
three the next day, Gus took him over
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HOW TO FIT NEW
PISTON RINGS
(Continued from page 72)

The head may be anywhere from eleven
thousandths to thirty-seven thousandths of

an inch smaller than the cylinder diameter, |

depending on the make of car. Of course the
clcqrance is in proportion to the size of the
cylinder. A big piston needs more clearance
than a small one.”

“I can see why that should be, easy
enough,” Penny said. “How much is it going
to cost me to have this motor fixed? Will
I have to have a new cylinder block?”
“I SHOULD say not!” laughed Gus. “These
) cylinders aren’t so bad. I think I can fix
em by honing. Of course if they were 'way
out and scored into the bargain, then it
would pay to have them reground to a
ln.rx.:v.r size. I can hone and put in oversize
pistons and the motor will be as good as
new. Il make sure the pistons run true
in the cylinders, too. That’s where a lot of
amateur auto mechanics go wrong. They

don't realize, when they put in new pistons |

and rings, that there’s a chance that the
new pistons may not sit straight on the
ends of the connecting rods. Ii they don't,
and the piston tips either forward or back-
ward the least bit, it'll bind, just as sure as
you're born.”

“What do you do when you find the
piston isn't true?” Penny asked.

“First you check to see whether the piston
pin hole is exactly at right angles to the
axis of the piston, If it isn’t, you may find
that the error is just enough to offset the
slight kink in the connecting rod itself, and
putting the piston on the rod the other wav
to will make everything jake. If that fails
the only cure is to try another piston or
else to put a kink in" the connecting rod
that will make the piston square.”

‘;How do ,you_dn that?” asked Penny.

. 1 bc_nd em In a press,” Gus explained.

“If I didn’t have any special tools, I'd do
it with a husky hammer and some hard-
wood blocks. The thing you've got to make
sure of is that you put the kink in the
rod in such a way that it won’t throw the
\s:ho!e piston off to one side. If you do it'll
bind worse than ever. You'll know when
you've done that because the big end of
the connecting rod won’t have any end play
on the crank shaft. There always should be
a little.” .

“ 200D night!” exclaimed Penny. “This
business has more ramifications than
the Punic Wars! What else it there?”
_ “Not so much,” Gus grinned. “If the eyl-
inders are round, if the rings fit the cylinder
walls and the grooves in the pistons and
there is no binding, you'll have things about
right. Remember that when the rings get
hot they expand and tend to close up the
gap at the joints in ’em. The gap ought to
be three thousandths of an inch for each
inch of the cylinder diameter.”

“I wonder,” observed Penny, “if I'd have
done better to install those spring inner
rings instead of trying to put in new rings?
They say they’ll work even if the cylinders
are worn quite a bit. Is that so?”

“No question about it,” Gus agreed.
‘‘Steel spring inner rings will improve mat-
ters a lot when the piston rings lose their
tension or are worn too much. They make an
old motor act fine—for a while.

“After all,” Gus concluded, “there’s noth-
ing can equal a real job that puts the cyl-
inders and pistons and rings back into their
original condition as mnear as possible. So,
unless you're an expert, you'll do well to
replace rings with new ones from the maker
of your car.”
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