WEY used to tell the

I story of Cpl, Willir

McHugh whose souad was
the best.Lehaverd in the old
Kninbow Mivision, Willie never
had wny trouble.

One day the sergeant ssked
®%illie how he did jt, and
Willie snswered, «Oh, 1 can
read their sminds.»

Whert the sergesnt denied
this on the ygrounds that you
can't repd A vacuum, Willie
just smiled snd pulled forth
a goge about the size of sn
sloem clock with a long rubber
hose attached to it,

It wes & vacuum gage.

Now silthough thel aluwry
about what Rillie did with it
sounds a little like noise,
the things you ¢an do with »
vacuum gagt sre remarkable
and o end helpful,

It shortcuts disgnnais
ond leads like a bloothound to
the probable sources of engine
trouble; if the handa of o
mechanic who knows how to use
it, the vacuum gage i3 a
crystal ball - sees all, knows
all and tells nli.

The remson, of course,
is that the vacwam in an engine
must Lehave in a certain way
urdder certain conditions. Any
misbehaviar is o clue ta
trouble. The vacuum gege
detects misbehavior.

Specifically, the vacuum
gage, sttached to any manifold
outler, cAN Lip you ofi o
worn rings, weak valve springs,
Eum on the valves, inoperative

distributor phvance -mechanimas,

clogeed muffler. lLeaky emskets
and manifolde, poar idling
mixture sdjustment, and » kit-
‘ful of aimilar aches amd poins.

Just hook up the hoae
woteh the gage needls dance,

It's got more fricks than a barrel
of monkeys. Learn to use it now.

And va tn work happy,

But tirst, ol course,
there's a couple ot Lhings
you'll have to know:

lMrs tx vecuwum farmed an:

the e yie?  What disturbances
and trnuble csuse reactiony
on the vacuim gage? What are
the reavilions?

Welt. vacuum is formed on
the downward stroke of the
pistan that draws fuel inte
the cylinder, The exhaunt
valve is closed and the intake
valyr i3 upre = thr intwkr
mant falidl sl the cylinder are
ns nne single chamber. The
piston maves downwarid incress
ing the ares ol the chamber
which reduces the pressure ta
A poant well below atmospheric
pressure,

Antl there yaun have your
VaCLLIM .

The natural mpnd expected
thing 1n for sutside pir to
rush 10 and Fil) the vecuum.
If the air finds its way intn
the chamber by the approved
of sunshine route — through
the throat of the cerburetor,
past the butterfly valve and
inta the mani fold snd cylinder,
ni)'s well and good. IF ot
lesks in from any ather place,
engine aperation suffers,

That's where your vacuum
EAge STEPS in. ArTached to
any muni fold outiet, 1t indi-
cates the possible snurces ol
the leak, We soid sources
bhecause the gage can only give
you an approximstion, it
narrows the possibilities
down - which is & lot better
than mnting high and lew aver
the vechicle for the trouble.

The renctions on the gage
are many smil varied apnl Lo the
*Eprecrnced of interestied
meclwnic, femt almost ns simply
a5 BcGuily's First Fomler, Our
little chart on the next page
is about as complets = cate-
logue of vacuum-gagr reactiona
us you could mant,

telare uking ybutr vacuum
gage, thevre are » couple
little things you've got te
check., Noes your vehicle
have a combination fuel and
vavur -booster pump [ for the
windshield wipers)?

You'll have tn disconnect
the boostrer pump from the
manifold before mttachine the
Kake. Otherwize your remlings
won't Le dependable, Fjither
plug the connection or attach
the gaye at this point for
the text,

Are your headenuls, mani-
lold-puts, and vacuum connec-
tions from the menifoltt tight?
Tighten them. Lesknge nt any
of these points et anly upsets
the pir-fuel ratin, bur also
produces lows veacuum resdings.

Uive yaur vacuum gage
every bLreak,

To the tune up man, the
vacaum gage is a friend ideed,
It saves time wasted an n
tune.up job where the com-
PIrEssSion THCIOT N TNE Cylanilers
is not up to scratch, Trying
tn tune an engine with low or
uneven compression in the
evlianders, is like trving to
tune a nickle whistle — it

can't bLe done,
Arel, ol rourse, you can't
cure n lﬂ' ar uné&ven com-

preasjon by 8 tunc-up, 36 tahke



Vacuum Gage Reactions e

STEADY NEEDLE
BETWEEN 17-2!

1. Normal mator.

STEADY NEEDLE
BETWEEN 14-16

2. Poor rings or
oil. Tate ignition
timing. (Possibly
«ome needle mo-
tion).

STEADY NEEDLE STEAOY NEEDLE
LOW VACUUM

LOW VACUUM

3 lLonse valve
guides. See also
Nos. 2 and 4.

4. Intake manifold
or heat riser lenk.
Also see Nos. 2
snd 3.

IRREGULAR DROP
NORMAL VACUUM

S. fiummy valve
. stems. Mixture too
rich or ton lesn.
Occasionsl plug
miss. Internal
carburetor trouble
Also see No. 8,

REGULAR DROP
NORMAL VAGUUM

SLOW MOVEMENT SLOW MOVEMENT

LOW VACUUM

6. Valve held open.
Velve chipped, or
burnt, or leaks.
Warped valve seat.
Head gasket leak.

7. Late valve tim-
ing. Also see No. 8.

LOW VACUUM

8. Carburetor out
of sdjustment. Plug
gsps too close.
Moints rot synchro-
niged. See slso
No. S.

OPERATING MOTOR BY QUICKLY
OPENING AND CLOSING THROTTLE

MOTOR RACING
OR IDLE

MOTOR RACING

9, Needle drops
to 2 when opening
throttle, and re-
. bounds to 25 when
closing, indicates
normal motor.

10. Needle drops
to 0 when opening
throttle, and does
not rebound to 25
on closing. Poor
rings, pistons, or
oil.

11. Normal reading
at start, but grad-
ually drops, in-
dicates choked
muffler.

12. Wide variations
of needle increas-
ing with motor
speed indicate
wesk, or broken
valve springs.




your vacium gage in hand and
find the deficiency belore
attempling 8 tune-np.

Yuu an maké the. veaeawm-
1ift teet before tune.up
without starting the engine,
far the teadings are taken at
starter speed,” . Attach the
gage tn the sanifald, dis-
connect the throttle-shaft
confvectar link, "turn the
fhrottleesarm stop screw out
#0 that the butterfly valve is

" completely tlosed, amd then
wilh the ignition switch off,
spin the engine with the
starter., 1§ everything i
in good shepe, the haml will
1ift to 17 or more inches of
vacuum —~ which ia another
usy of saying the compresgion

© factar is norms)l. Don't worry
about the slight waver in the
needle - it's due to the valve
overisp which Is registered
at this low rpm,

with the compression facior
declars by your vecuum gage
to be normel, go shead with
your tune-up. {Incidentslly,
vacuoum zsge readings vary with
altitinde sbove ses level, be.
cause stwmospheric-pressure
decreases with sltitude,
Deduct spproximetely ! inch
from suggested readings st
sea~level, lor esch one-thou-
sand feet wbove thst point
thet the reading is taken).

But what if the vecuum
e doesn't give you the high

sign? %hat jf the needls
doesn’t Jift to 17 or more
inches?

Teauble.

11 the needle r-u: to

rise above the fivesinch mark-

wthe intake manifold, msni-
foild gaskets, ar the hest
riger sleeve 13 fmulty eor
lesking — and should be re.
moved and checked,

Il the hoant moves uwp Lo a
paint between 10 snd 1§ in-
ches, and vibrates back and
forth badly = look for a Llown
cylinder-hesd gasket or bad
velve-cordition., By attsching
‘s compression gege to the
cylinders: individually, you’ll
wore iikely be able to isolste
the weak sisters before pull-
ing the head.

Qther vacuum gage tests

are made with the engine run-
ning. . For instenée if a
tachometer is not available
for setting sngine idle_spesd
adjustments, jack the rear
wheels up clesr of the floor,
sl with the transmistion
in high gear, tuen the throttle
stop-ycrew until the speed-
ometer resds TMPHL. Then adjust
the idle sir-needle until yau
ket the highest reading poss-
ible on the gage, Check the
Spredometer mul sre if the speed
is sbove or Lelow Lhe 7 L¥HK
minimom. T it has drifted,
reset the throttle stop-icrew
to bring it back to that speed,

Here's some mare tests:

Having secured the proper
jidle-minture by sstting the
sngine idiecwspmed ta ths
highest vecuum-reading, race
uyp the engine aquickly, then
relesse the throtils arm. The

vaCiumegage needle should drop

to 2 inches, and recoil to 4

inchies of more.. 1 the needle
evcoil ix laga than 24 inches
chances ase you've yot diluted
ail or leaky piston rings,

Rev up the engine to sbout
0 MY amd hald the throttle
statinnary, Poes the needle
at lirst deep Leck, then grad.
uvally clisb wp ta 3 pesk al
from | ta 2 inches higher than
the idiing reading aml remain
stemly? No?  The sutamatic
advance mechanism in the dis-
tributer is aff the besm.
Inyprct it.

Hold the throttle =rm

“steady st about 30 MPH engine

speed. 1F the needle fluctu-

-aley repidly Iuhu-n 10 and
21 inches,

you've got -t-lt
valve-springs thet aren’t
closing the velves prop"ly.
{The {luctuations will in-
(Cant inuiea on neut saye)

URING a bench ovathaul,
you're continually turn-
ing the.crankshaft aver
12 inaprall cimys, udjust
copnecting«rod bsaringa.
volvew, #atc. Thars ars sev-
arql woys of doing thys, but
we Like this one besils Hoke

s *"T* haadle by welding two
piecen of round Dar-siock
Logether te form a handlse
10 inches loag and g shali

12 inches lang. Then weld
the 3hatl inte the spline-
ahaft pilot-besaring=end of
a4 junksd main-drive—gaar.
When the aplinss af the gear
ars ploced in the clutch
diec, the cronkenait con be
tuthed with the handle.
This 18 o lor balfter
thon jefhing the craabshaft
Ground with a screwdriver
atuck in the flywhkeel testh.
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cresse with the :ncuand
engine~speed),

Rorn intake-valve guides
are notorious power and ail
thieves. They intreduce oi!l
from the velve chamber into
the firing chamber snd mt the
same {ime sllow simospheric
pressure to enter the manilald.

This lowers the vecuum resding:

just like » Jemky manifold
aasket. Yo distinguish hetwesn
» manifold gasket leak end &
velve-guide Jeak, try this
stunt:  TFour heavy oil over
the intske manifnld gasketa.
This will sesl them témpar-
agily. If the vecunm resding
dors not immedistely rise,
the valve guides are pretty
certmin to be the affenders.

Your vacuum gagr can set
ignition-timing suprisingly
close when » neon Immg-luhl
it ot sveilsble:  With rear
wiwéls off the floor and trans-
missian in high genr, set the

-throttle stap screw until

speedometer shows 14 to 1S
WP, (no mare). Loasen the
distrabutar—~iockplate screw
sad tufn the disteibmtor body
in retard divection until the
needia renches L6 or 17 inches.
Then turn the bhody in the
opponite direction to advence
unt il needle reschas its high-
et point end stasts fo fluct.
uate shead, Hold it at thia
point for an instant, then turn
the distributor body back
slowly = just mough to remove
the fluctuation, At that high-
est point on the gage where the
needle holds stasdy, lock the
screw. Thiz is the best timing
setting, Prove it to yourself
by » short rosd-test.

If your guge is & combin-
!lun vacuum and presture gage
(a3 most in the field are) you
can test fuel-pump vacwum ano
pressure. Test the vscuum with
the eagine idling or turning
at steeter speed, ond with the
EAEe attuched to the inteke
tide of the pum. The reading
shotuld be B inchex ar maras.

Text the presaure with the
tAage connectedl to the outlet
side of the pump and the en-
kine running from idling 4o
X MPH. The pnuis-of-pressure
resding stwuld conform to the
recommendatinns for the par-

ticular pump an your truck,

Your can uncover a clogged
muffler with your wacium gage,
It')] e itwlicated Ly @ nnrmal
vacuim reading when the sngine
it firse siarted,
gradun]
reading, as the muffler ares
iz filled up with exheust-
gosey, and back- preun" is
formed,

Ampng the lesser uses of
the vacuum gage, is the wind.

~thield-ziper-hoase test st the
" wiper motor

The reading
should be the same st that
point ms at the manifoild,

‘Lenky nr restricted hastes con

Le aquickly loacnted in this
mannes.

' 'Rith the vacuum gage, you
can give your trivers a very
convincing demonttration show-
ing that a fast smi heavy [oot
on the sccelerator does nothing
but waste gas.

lHonk the gage in at the
windshield wiper motor ond
theive off in the truck, jsming
the accelerator to the flane.
boards st ferding it too much
W83 as 30 many drivess do.
There nill be p big drop in
the vacwm, the néedle will
read. jou, Faplain toe the
driver. that any time the

vacuum drops excessively, gas |

is being wested. An exhaust
snelyerr sttached to the ex-

haust pipe would confim your -

tory.

But you can state it a5 2
fule that excess vacuum drop
means wastsd gos.

The vacuum gage can snawer

o multitude of questions il

the operator hsw hia hesd
plugged in while making use
of it,” The fact that it won’t
toke you by thw hemd, and lead
you to the actusl trapuble an
a moment”s notice is mpt to be
o little disturbing at first.
LBut » shost term of practice
and stuydy will prave that the
instrument can say ‘hat’ and
‘eald” with smeaing sccurscy,
when tracing dawn & cempleing,
Naw pul) your vacuum gage
out of that pile of grease
rags shere you threw it when
they first gave it to you,
st it off, and use jt.

and then
fade ar drop in the

ixlinguisher
o Refill

Somsthing is being done
with ou? tatbon tatroachlaride
fire sxtinguishors that'y 5
big wasts of time, luter
and mgtarials,

According to rtapors
reaching the pink gnd ashe!i-

Lika ware ot Ft. Wayne,
Michigon, the fluid 1a fire
sxtlinguishers 8 being

smEtied avery wix manths
and replaced with new flu;d,

Siace ths fluid ased |n
Our fite extinguinhers 1s
carbon tetrachloride; ond
RIACe Carbon tel does no!
lose its etfectiveness in u
f1is savinguiLshar Decausse
il 1% 8@t .sxponad to the
Almospheace « 40 Lhange 11t
BYQIY six monthe t0 g wanie
of time. labar nad matarial.

Dan'c.
Howsver, 1f you do paed
cathon tet far a lsgitimats

ratill of your exvinguish-
w18, jOf this down Of your
cuff; Carbon tetrochloride
has baen purchased for evaery
depot im 4% gullon drums.
Order from your faverite
depot by Tadetai Stock Ne.
§1-F-13513,

carbon tet is o "dehydtated”
{luid {ne water), aad con
ba uged with the utmoat
safety on a Blage where a
high-voltigge current 13
pressnt = it is not g con-
ductor of electricity.
P.S., . We don't mean 1c
imply that svary fire ex-
tinguisher uses carbon
tal - some use athes malar-
1als. Check the nomencloture
pidis @t your fifw sEtin-
quishers ond uss 5n.y tha
Matarigl 1t recommends.
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