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ROY: Well, I guess it must be in the
carburetor. I'll just take the old
pot off and give her the works.

BUG: A lot of good it!'ll do you.

ROY: What's that?

ROY: Who are you? Where are you?

BUG: I'm not in the carburetor this
time, anyway. So you might as well
save your time.

ROY: Say, where are you hiding-—and
who are you, anyway?

BUG: Bugs to you. I'm that little
devil performance complaint and I drive
you "bugs" trying to find me.

ROY: Ah hal So that's it? Ignition,
eh? Let me at youl

BUG: Foxed you that time, didn't I?
Listen, Roy. You'll never get anywhere
hopping from one place to another,
looking for performance bugs. Use
your head.
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BUG: Reason out what is most likely
to be causing a performance complaint.
You'll never get rid of performance
bugs by just trying to guess 'em out.

ROY: All right, I give up. How do I
reason out the bug?

BUG: By just using common sense and
your knowledge of how the various units
of the car work to figure out what is
most likely causing the trouble. Now,
if I was looking for a hard-to-find
bug——

BUG: ~-first, I'd ride with the owner
to see for myself just what kind of
trouble the owner washaving and under
what conditions it happened.

BUG: Second, I'd check everything
that might be causing it in logical
order--and make accurate adjustments
before going on to the next thing.
That way a bug just doesn't have a
chance.

ROY: You've got me, Mr. Bug. Howare
you going to know where to start?
Bugs are never in the same place twice.

BUG: Right. That's what makes it fun.

BUG: The way ignition, compression and
carburetion are tied up together, a
slight deviation from standard as a
result of normal wear anddirt or carbon
accumulation will upset performance.
It may show up first in a number of
ways; poor economy, poor idle, lack of
acceleration and speed, or hard start-
ing.

ROY: You'renohelp. Of course I give
it an engine tune.

-
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ROY: First, I check the distributor
points. Clean and regap 'em, and, if
they're pitted or burned, replace 'em
with new ones. Anybody knows that.

BUG: That's where I get a chance to
fool you—

BUG: A whip in the distributor cam
from worn bearings '11 give you a high
speed miss you'd have ahard time find-
ing. And be sure the points are paral-
lel and seat squarely.

BUG: The condenser or the coil is a
good place for me to hide. They!11
give you plenty of trouble unless you
check 'em everytime.

ROY: Yes, and the timing's gotta be
right--I set it to standard or hand
tailored--you know, a little faster or
slower according to the engine.
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CLEAN PLUGS

'REPLACE ABOUT EVERY
110,000, MILES.

ROY: And, of course, the spark plugs
have to be cleaned and the gap set.

BUG: That's right, but don't stop
there. Inspect them carefully for
broken or cracked porcelains that might
short out. You know old plugs waste
gasoline. Recommend new plugs every
ten thousand miles.

BUG: Keep the outside of the porcelains
clean. Dirtcollects evenon new plugs.
and causes them to short in damp weather.
Spark plug covers keep the porcelains
clean and dry.

ROY: But we're going through an engine
tune. Usually the owner has some
specific complaint.

BUG: All right.

BUG: Suppose it's low mileage. What
would you do?

ROY: Change to leaner jets.

BUG: Bugs to you on that onel Too
many things affect gasoline economy
for you to start working on the carbu-
retor without making some definite
checks.

BUG: Your first job is to find out
the actual mileage the car is giving
by testing it with a mileage tester.
And take the owner along. Maybe the
owner is kidding himself about the
mileage he'!s getting. You've got to
have the facts.

ROY: And then what do you do?

BUG: You start with the complete tune-
up.

"BUGS

CHECK FLOAT LEVEL

ITH ENGINE RUNNING

BUG: When you get to the carburetor,
check the float level and be sure to
do it with the engine running. That's
the only way you get an accurate
setting. -

ROY: 1 know. Another thing—-

ROY: --see that the float moves freely
and doesn't bind on thehinge or strike
the edge of the bowl to prevent its
closing the needle valve.

BUG: And, if a moderate amount of ad-
justing doesn't correct the level,
check the fuel pump pressure.

2%=3 Ibs.

BUG: The pressure should be two and
a half to three pounds at idle. If
it!s high, the excessive pressure may
force the needle off its seat. That
makes a rich mixture that upsets the
idle and economy. If the pressure's
extremely high, it will cause flooding
of the carburetor.

BUG: Now if it's a case of rich idle
that acts like over-choking——

ROY: I know-—-it isn't the choke at
aly,

BUG: Well, it might be. But that
isn't the only place to look. Watch
me——
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ROY: Hey, Bug! Where did you go?
Don't run away so fast.

BUG: Here I am.

ROY: Where? You must think I'm a
magician, the way you vanish.

BUG: I'm right here in the economizer
valve-—-snug as a bug in a rug.

ROY: How you do get around. That's
a funny place to find you.

BUG: Not so bad, as long as you've
decided you're getting too rich a
mixture at idle speed. It's a good
place to look.

BUG: On the Stromberg, 1look down in
the throat of the carburetor. If any
gas comes from the downward turned
discharge nozzle at less than seventy
miles per hour, it!'s a sign the eco-
nomizer valve is leaking.

BUG: A little dirt or gum under the
valve will stick it and cause a leak
that will increase gasoline consump-
tion. ;

ROY: Yeah, I know——

n"BUGS"

ROY: And there's an easier check on
the Chandler-Groves. With the engine
warmed up and idling, turn the idle
adjusting screw all the way in. The
engine will continue to idle if the
economizer valve is leaking.

BUG: That's right, Roy. But that test
won't work if the engine is idling too
fast--say, ten miles or more--so, be
sure the idle speed is six to eight
miles an hour.

BUG: If gas leaks into the cap, the
vacuum draws it into the carburetor
throat and the engine will run even
though the idle needle is closed tight.

ROY: Yeah, sometimes the lead washer
on the earlier models takes a "set!
letting the valve loosen up.

ROY: I always take out the economizer
valve and inspect the washer. And, I
look at the fabric head for cracks
that might let gasoline through.

BliGis© Youlre raghty But that's not
the only place gas can leak.
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BUG: If gas 1leaks past the needle
valve seat, the idle adjustment test
won't show it up, but you'll still get
a rich mixture that wastes gasoline.
So, check the action of the valve by
pushing on the brass pin to see that
the needle is not stuck.

BUG: Inspect the spring to see if it
is corroded or bent out of shape. Then
put on anew lead washer and screw the
valve in tight.

ROY: I always do. Another thing,
too——

ROY: --if this 1little economizer
valve cap gasket isn't tight, air
leaks in and reduces the vacuum pull
on the diaphragm. It causes the valve
to open sooner and so increases gaso—
line consumption. If the leak is bad
it will upset the idle,

BUG: Right—-you'd better put on a
new gasket and be sure the cap is
tight.

BUG: Cases of high speed gas con-
sumption with Code One AA and One AB,
Chandler-Groves carburetor may be
caused by the accelerator pump dis-
charge valve bouncing off its seat
and letting fuel leak out.

"BUGS"

BUG: Later, One AC type carburetors
have a two-piece, spring loaded valve
that does not bounce. You caninstall
them in earlier carburetors. When you
make the change, use the kit, which
includes the two-piece valve, aspring
that goes between them and anew stud.

BUG: Now, if you've got poor acceler-
ation, your trouble isprobably in the
accelerator pump. Just a little dirt
down there will plug the discharge and
ruin acceleration.

e

BUG: When you check the accelerator
pump, make sure you've got fuel in the
float chamber right up to level. Then
look down the throat of the carburetor
while you work the pump with the
throttle lever. On the down stroke a
solid stream of gas should be ejected
through the discharge . hole. If it
sprays out, you'll know there's dirt
in the hole.

S

BUG: Now suppose the stream  starts
and then stops suddenly?

ROY: That means the ball checks are
not seating on the compression stroke
of the pump.

BUG: Correct. Now, Roy, I'11 tip you
of f on something that gave some of the
boys a headache--

ROY: Hey! Don't hide 'til you've
told me.

BUG: All right, this time.
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BUG: If the engine "stumbles!" on ac-
celeration, with the one nineteen dash
four carburetor, it!'s probably because
the leather on the accelerator pump
is not seating.

ROY: Yes. The later carburetors had
a spring washer under the leather to
hold it out against the plunger.

BUG: That's right, Roy, and you should
use the special puller to pull the old
leather out. Then put in the spring
washer, a new leather and tap the
metal cap washer in place.

BUG: On the sixteen-o-one, with
Stromberg carburetors, a low speed
miss or "stumble!" on acceleration may
be due to a weak accelerator spring.
That can be helped by stretching the
pump spring, increasing the free length
from one and one-quarter to one and
one-half inches.

BUG: Don't idle the engine too slow.
It won't be smooth. Set the idle
between six and eight miles per hour.
A rough idle isn't always caused by a
mixture that'!s too rich, and is not
always a sign of an economy complaint.
You may have a rough idle without a
drop in economy caused by too lean a
mixture.

¢ O
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ROY: Sure, anair leak in the manifold
gasket will give you a rough idle. A
fella should always tighten the mani-
fold nuts before he does any work on
the carburetor. And then make sure
that the carburetor bolts are tight
and none of the body gaskets leak.

BUG: Here'!'s one that!ll fool the best
of 'em—a punctured vacuum pump dia-
phragm. It sure can upset your idle.
That'!s easy to test though. Just dis-
connect the vacuum booster pump line
from themanifold and hold your finger
over the manifold connection. If the
diaphragm ispunctured the engine will
smooth out.

CAUSES OF EXCESSIVE
GASOLINE CONSUMPTION

--HIGH FLOAT LEVEL
--HIGH FUEL PUMP

PRESSURE
-- ECONOMIZER VALVE LEAKING

-- ACCELERATOR PUMP DIS-

. CHARGE VALVE LEAKING

BUG: Speaking of idle, I'm getting
tired. Let's take time out to add up
the score.

BUG: Well, that's done. We've been
talking about an excess flow of gaso-
line causing an over-rich mixture.
Now, let's see whatmight restrict the
flow of air to do the same thing.

ROY: What! Again?

BUG: My favorite hiding place, Roy.
Right in the choke valve. I'm stuck
on it.

ROY: And I'm stuck with it.
BUG: Well, this is one time where a

symptom of choking traces back to the
choke.
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ROY: I knowtightening the air cleaner
clamp toomuch may cause the carburetor
throat to contract—-and stick the choke
valve.

BUG: You're right. And that's not
the only one that will trip you up--

BUG: Onthe thirty-nine sixes, equipped
with Econo-Drive, the throttle guard
opens the throttle when the engine is
turned off. That lets the thermostat
close the choke as the engine cools.

BUG: In real cold weather, the throat
of the carburetor contracts against
the choke valve which cuts in and forms

a "lip" that'll hold the choke closed.

BUG: Clean up the throat and file the
choke valve. Make sure there's five
thousandth clearance between the long
side of the choke valve and the throat
of the carburetor.

HBUGS"
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BUG: Make sure that all the choke
linkage is free. You know how they
work, don't you?

ROY: Sure. HWe got all the dope from
"Correcting Carburetor Complaints™ and
"Servicing the Seventeenth Series
Packards."

BUG: Yes, and don't forget to clean
and oil the.ball joints on the connect-
ing linkage of the earlier Strombergs.
If they're stiff and dirty, the choke
can't work freely.

BUG: Check the air cleaner. If the
filter is dirty or the o0il level too
high, it will restrict theflow of air
and act like a choke. That causes lack
of power and speed, a rich mixture and
poor economy. It'sathing well worth
checking early but a lot of fellows
check everything else first.

BUG: Hey! Roy--1'vebeenhiding here
for years and it's one of the best
places I've found yet.

ROY: Huh? Well, I don't know where

that is. I've looked about every-
place.

BUG: Ha, ha, ha—-—

BUG: --ha, ha--down here in the mani-
fold heat control valve. If I were
you, I'd check the heat control valve
on every car that comes in the shop.
I've seen you fellows checking igni-
tion, carburetion--and about every-
thing else--for hours andall the time
I was down here holding onto the old
heat control valve. Ha, ha, ha.
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BUG: Make sure the heat control is
working., I mean, see that the spring
is wound up correctly and hooked. Be
sure the valve isn't stuck in any
position.

VALVE STUCK IN

"FULL” HEAT POSITION
CAUSES:

--VYAPOR LOCK

--LACK OF POWER

--POOR PERFORMANCE

BUG: If the valve is stuck in the
"full" heat position, the manifold
gets sohot that it boils the gas right
out of the carburetor. And, so you
get vapor lock, lackof power, and poor
performance.

VALVE STUCK IN

“NO" HEAT POSITION
CAUSES:

--SLOW WARM-UP
--POOR GAS MILEAGE

BUG: If the wvalve is stuck in the
"no" heat position, the manifold does
not get hot enough. So you get all
around poor performance and especially
a slow warm-up and poor gas mileage
because the choke is slow in coming
aff.

ROY: Come on outta there, bug! That's
once you didn't fool me. I know that
sometimes the thermostat keeps the
choke from coming off.

BUG: Curses! Foiled again. Thought
I had you tricked that time.

ROY: Nope. I've had experience on
that.

"BUGS"
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ROY: The thermostat isheated by air,
drawn from a hot-spot in the manifold
through a tube and circulated around
the thermostat spring. If anything
restricts the flow ofair, the thermo-
stat will be slow in warming up and
releasing the choke.

ROY: On nineteen thirty-seven six
models, the screen over the mouth of
the tube, in the hot-spot, may get
clogged with dirt. It restricts the
flow of air and causes a rich mixture
and poor economy. In such a case, I
merely discard the screen. The thirty-
eight models didn't have the screen.

BUG: Don't forget that if the tube
is loose or burned through, exhaust
gases will get into the thermostat
chamber.

ROY: Yeah, I know. It rusts up, and
you've got to free up the vacuum
piston and clean out the passages.

BUG: Exactly. All of 'em.

61]

BUG: Remember to take out the Welch
plug and clean out the passages be-
hind the piston 1leading to the mani-
fold. Toomany times that one is over-
looked.

ROY: Say, Bug! Herels a tuffy—-
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ROY: Why does the engine roll because
of a rich mixture during the warm-up
period? I mean, right in extremely
cold weather when it's all right in
moderate weather.

BUG: That is a "sticker," isn!'t it?

AEC ATHER MAY
E LEANER CHOKE ADJUSTMENT

BUG: The reason is that the thermo-
stat is connected by a tube to the
hot-spot in the exhaust. In extreme
cold weather, the air under the hood
does not warm up as quickly as the
engine and cools off the air in the
tube. So, the thermostat is slow in
coming off. If it's extreme cold
weather, you may have to 1lean up the
choke adjustment one and one-half to
two graduations.

ROY: That's not so tough——

BUG: Oh, is that so? !'Bout time you
think you've got me licked, I'm going
to pop up missing and give youa whale
of a surprise.

ROY: What're you doing down there?
Trying to change the subject?

BUG: No, I'm just upsetting all your
calculations. While you're chasing
all around the carburetor and fuel
pump looking for bugs, I'm taking it
easy down here.

ROY: But——

n"BUGS"
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CLOGGED MUFFLER CAUSES
LOSS OF POWER
ERAL $LUGGISHNESS

ROY: ——you're on the muffler.

BUG: That's right. 3G R gets
cluttered upwith carbon and rust, the
exhaust can't get through and it will
cause back pressure. You'll notice
it in lack of power and general slug-
gishness.

ROY: Include the tail pipe, too, Bug.
Why, I know an owner who backed his
car into ahigh curb and bent the tail
pipe of his car almost shut. And did
he come tearing into the service sta-
tion with trouble popping out all
over him.

BUG: Well, Roy, here's another one
that fools the boys——

BUG: Y'know, gasoline gets blamed for
vapor lock a lot of times when the
trouble's right in the carburetor or
fuel pump.

ROY: Bragging again, huh? Don't tell
me gasoline doesn't cause vapor lock.

BUG: No, but bugs in the carburetor
may cause M"cutting” out that seems
like vapor lock.

BUG: These bugs——
ROY: --and you do mean you.

BUG: No, Roy. I mean little green
and yeller bugs—-the kind that get
plastered on your windshield. They
get into your carburetor too and get
caught in the jets, restricting the
flow of gas causing the engine to cut
out. So, clean 'em out and put on a
screen,

ROY: Yeah, that was ina Service Letter.
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CHANDLER GROVES CARBURETOR

ROY: High speed miss, '"starving" or
running out of gas at high speed also
acts like vapor lock. With the early
Chandler-Groves, you might get a high
speed miss or cut out at speeds over
sixty miles an hour, especially in
warm weather. It's due to fuel being
drawn from the float bowl faster than
it is supplied.

BUG: To overcome running out of fuel
at high speed, on Junior cars, you can
put on a "pressure dome" like the one
on the super-eight fuel pump. The in-
stallation is simple. The pump body
is already cored, so just drill through
and tap it out, then screw in a super-
eight pressure dome.

ROY: That's a good idea. I know
about the early CG carburetors.

ROY: Starting with code one-nineteen
dash three, an undercut needle-valve
and larger seat was used. They can
be 1installed on the earlier type
carburetors to give more fuel at high
speeds.

BUG: That's right. So you see, Roy,
why I say use your head and figure
things out first. Now let!s see about
vapor lock.

ROY: When the weather warms up sudden-
ly, gas stations are usually caught
with the more volatile winter grade
gasoline. So, the first thing I check
on a vapor lock job is the gasoline.

nBUGS™Y
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ROY: On the earlier sixes, when the
car is standing, the heat from the
manifold often heats the carburetor
causing the gas to boil out of the
bowl. Installing a sixteenth or seven-
teenth series heat shield under the
carburetor--and by using insulating
gaskets--it may be corrected.

BUG: Yes, and sometimes you have to
drill extra vents over the float bowl
of the early One AA series Chandler-
Groves carburetors. That lets the
vapor out soit won't build up a pres-
sure that forces the gasoline out of
the bowl through the jets. Your Service
Letter gives you details of where and
how to drill.

BUG: Ping, ping, ping--

ROY: Stop that noise! What'!s it for,
anyway?

BUG: I'm imitating detonation just
to see if you'd know what to do.

" ROY: I suredoknow what todo. First,

I'd wring your neck and then all I've
got to do is to retard the spark and
the detonation is gone.

ROY: Nothing to it.
BUG: It'snotgone. It's just covered
up. And you're losing out on perform-—
ance. Retarding the spark merely ab-
sorbs the force of detonation by let-
ting the piston start its down stroke
before the explosion occurs. That
permits more space for the expansion

of the gases, but the detonation still
occurs.
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B LEAN MIXTURES

BUG: Now, a car should "ping" slightly
on full acceleration if it's set right.
Anything that causes too lean a mix-
ture at any speed may cause detona-
tion--a plugged economizer or any
plugged passage, or if the main jets
are too lean. If the carburetor idle
adjustment is set too lean, it will
ping up to around twenty-five or thirty
miles an hour.

BUG: Of course, the 1likelihood of
ping increases with increases in com-
pression ratio. But don't forget that
an accumulation. of carbon increases
compression. The higher the compres-
sion, the less carbon accumulation it
takes to cause detonation.

BUG: And on top of that, the octane
rating of the gasoline will affect
detonation. There are three grades
of gasoline and they give three grades
of performance. If the owner insists
on using cheap fuel, you'll have to
retard the spark and he'll have to be
satisfied with third-grade performance.

SIX and SUPER-EIGHT
EIGHT and TWELVE

REGULAR FUEL

8

PREMIUM ETHYL

BUG: The Six and Eight are intended
to run on "regular"™ fuel and the
Super-Eight and Twelve are intended
to run on premium Ethyl. If the Six
and Eight owner will use premium fuel,
you can give him a little more spark
advance and a little more performance.

BUG: Okay, Roy. That's about all I
can tell you.

T!BUGS'I‘I'
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BUG: Of course, 1'll be finding new
and different places to hide, but as
long asyou're using your head instead
of your knuckles, you'll give me a
run for my money—-maybe.

ROY: It'!s a pipe.

BUG: Oh, yeah?

BUG: About time you get to 1looking
for some new or different complaint,
you'll forget what I've told you and
start jumping at conclusions again.

- And I'1l still be as snug as a bug in

a rug.

ROY: Not a chance, Buggy-wuggy.

ROY: 1I'11 get you. After Iride with
the owner to see for myself what'!s
happening and after I make a thorough
diagnosis, and then check one thing
at a time, in logical order, I'l1l get
you--and no two ways about it.
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