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Vacuum gauge for Engine Vacuum gauge for General Use
Diagnostics

ANMUFUReeyINA (Vacuum Pressare) wiaizanfuduq 31 Vacuum zadiadageus
wARleduiAnduluviasulad (Intake Manifold) uanainaglaluszuumiuauailnsaizas
wwiavausuad faldiemsianinusaguninuasiaiasausladnsie Vacuum Aadu'ls
ati1v'ls ? Tfiienvvimamsanudavnaladazonia ? vin'luluealdfurieaugwadoia
FotfunauniEas zauwusin Vacuum wiannudugaannAuaILAIaauRLAR THEY
vindu'lsatine'ls”

n1sLAn Vacuumi 21a9tadaveue

wwiavausuAsladuduailaialy viawndasausdiuuduy 4 $9me Milsznausie
e (Intake) F9nrzam (Compression) J9udgsetia (Ignition) wageniIzae
(Exhaust) Taaludemivan aeiianguindaudiasann “quedanauu (Top dead center :
TDC)” avg “Autiaiaaly (Bottom dead center : BDC)” agugiinailaidatla waznai'lad
e Asiedaudasuavanguasiinusegadulunsruangu aatarladilsznausiaaina
wazidawde ludanau 14.7 ¢ 1 TaaaNAILgAAAKIULIINIYATaYaINE WU Air flow
meter (6741) wa2si1u Throttle valve wi3a dutlnAidaridadoainiodiviasinlad wad
nauAuiiawds aradluthiuuudu wa Gasohol wa LPG wia CNG figndaaanin wn
lfenszuanguludomega vinlvanuduluvialafillumnudugyanniamiueg Taav
wdadausauluaiildourluddous 3 gu aude 12 gu Sovinlvimnuduguanndluva
HHuladiiaduatesaiiias anuduluviasintadsoduguarnmaaaanial ANANuGY
geyanadl azldnunilasllenusuntivuasduilnfidaduiiasinannaniwaise (Load)
1a9iATasauFgnUs Ul fnuatnaantian
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1. lunsdserladuinnssuanguludvmzaa azvinlviaaluviasruladiia “anuau
geueunn@ (Vacuum Pressure)” wiaiganTaatiadn Vacuum vildwibhendly -
dsan (in-Hg) v3a .11 (mm-H,0) il agladwiie in-Hg

2. anududaanndanaluviasinlad iinnisildsuniadsenine 0-30 in-Hg (0-
29.92 in-Hg abs.) dan1saiuauaad Throttle valve wia duilnfidaridadoagi
moviasinlad drduilnfidaiilannine aaisaiadas @1 vacuum agsnag wag
Waduilnfidasuialuzasianausiad a1 vacuum asgedu

3. @1 Vacuum luviasiulad (Intake manifold) 2adip3asausualIaguLazauIan
ANNANTTUANFUUUIAANIY AfTanawanysal azfian Vacuum agjluziofiaadu
53139 17-21 in-Hg @ Idle speed uasiinduatindsaliias Tanuaugsaiouazsy
Load @1 Vacuum agi&auuilasly

a1 Vacuum Tuvasiulaéa

A1 Vacuum luviasiulad aasiduiun (Idle speed) giasiddavausinanysaliaziilu
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1. w3adausifuiun A1 Vacuum szndne 17-2440.-Hg dunae Vacuum Gauge 4
fie (Idle Zone)

2. waedavausuasiiunagsaudulnfdidadess A1 Vacuum azanllagii 0
in-Hg (Poor Zone) waraaudusyiud auduilnfidailaga A1 Vacuum agfix
godiuflu 25-29 in-Hg (Decelerate Zone)

3. annsul&aundasuas Vacium luviatin'ladianu Load aaaatian Solaf
UsyTamifl tian1sATdeiIszuus19 adiATasaus 12y iiaauiusa (Brake
Booster), sEULLHaWAY-Luudy (Injection Rail), szuu CNG/LPG, nsseune’la
Turagwasag (PCYY, EGR Switch, A/C, svuutfoduiden, wayssuudug

fvsuieTadsialiinan1siaan Vacuum ‘Litdluldenuda 1-2 wnagfianulianysel
229 &Hullsznavwsatusdriunaluraswnug (Combustion Chamber) iy uniugngudn/
$ Nalad/iie5 defuviasintadlalies msaaszdalilng valve timing indau v1a
Tasaayinal duuay Vacuum Gauge mwm/aamwﬂﬂm finsundve (swing) wiawsiu'll
1 (FIuctuatlon) waduensdl deeiidemeaudusuaudlavinnisdnm uasdavinasiilu
afladu wialddredelunsimnsvianwiassiuuasiadasaus Taadaouaingn Vacuum
wargluuvrasdud Wiisududia Aagiiemevianiwidassiule
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atnal5Ad AIsvinnsiatiangvidiasiau tamnuiula Aaunsadaniinge iy saf
19 LPG a3adifin'bitay asataai Vacuum Siasesiin “Combustion Chamber Leak” a3s
vinnsaadadudusianisvin Compression Test 119 Dry Test & Wet Test na%e wnnua
A19073 T lunmadiendu Jevinnsedan wadaudedu In'lavinnsmiaiatui tiusu
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Aisiadu Vacuum Gauge uhfuviageyannidiiaanannviasinladlideainsaiuas
wwIavausvintiuias tdzassarinnsiauariinnsiannilgyvinuasiaiasaussadias
(DIY.) Aauiavdauniadeaadan vinlinsuanwvianuasanu'lilng (Ligngdauviaan)
Vacuum Gauge wiv'laitfluvatauuy luitiazitgua 3 wuy fa

2w 3 wihila Vacuum Gauge
TdduLaTagaue

1. Vacuum Gauge fiaanuuusniialdfuia3asausdinaw@ngt d9n1wi 1 uay 3 ¥a
A9e1I19 0-30 in-Hg wiivtilu 5 Zone Aa

1.1
1.2
1.3
1.4
1.5

Poor 581319 0-5 in-Hg

Fair se1719 5-10 in-Hg

Drive s¢1319 10-17 in-Hg
Idle 51319 17-21 in-Hg
Decelerate s¢11319 21-30 in-Hg

Vacuum Gauge wuufl aanuuuiiwialdfadeisydisa uananagvinlinsusain
tA3avaUdARanIRILa? Geldiwa Monitor Tun1sdudilviaglu Drive Zone anang&a Lazas)
1u Zone auaavige (Nalvdssntamaaiwdoiiutag

2. Vacuum Gauge guirlaionuiiall aansznane 0-30 in-Hg donwii 2

AW 4 Compound Gauge

3. Compound Gauge ¥a'lsivannudugauand wazanudu Taawintauoiiy
Vacuum 1-30 in-Hg way Pressure 0-10 psi 69nIwi 4
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anvia vacuum wduiisaannviannlad uarsaduimsaiindu Vacuum Gauge anniiu
fANNLAaILUE saaude Operating Temp. $9a1uAT vacuum waziudnAILasdnInnIg
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sdut 1 Lmuﬂw@am Vacuum gauge : Reading And Interpretation wasanwrauy
aaviding a1n Web'Site): http://bbkworks.blogspot.com/2012/05/vacuum-
gaugereading-and-interpretation.htmi

SUT 2 WHUAWULEAINAAT Vacuum wazdnsazaadidud aan Web Site :
http://www.atlanticz.ca/zclub/techtips/vacuum/

sduti 3 Chart for vacuum reading from Engine Testing with a Vacuum Gauge
by Greg's Engine & Machine, web site : http://www.gregsengine.com/using-a-vacuum-

gauge.html

W9 3 wu duaualusduuy Original Document Aflun1wndongwain Web Site
Walwldanununaidaiay wavauysal wsamavinusasnis msdsafiunalugluuy
wruMWAINNTIaRuaasdnrazaasdusluuudy Tusagldanianaisdulu Reference
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Normal engine Needle wavers rapidly
Steady gauge 18"20" 0 between 10°-20" at Idle,

at all speeds. becomes worse at higher RPM.
Throttle Is Weak or broken valve spring
released and englne causing valve to open slowly.
quickly drops from over Needle wavers irregularly
2000 RPM to Idle. Needle wavers at idle, fluctuates
Needle jumps 2" - 5" rapidly In smaller range at higher
above normal, then drops RPM. Manifold leak at intake

to normal without pause or port.

hesltation.

25

Steady low ;
Less than 2" down from 25| stabilizes at higher RPM

normal. : :
Retarded Ignition tirning. El;ﬁ'ut valve; combustion chamber

Wavers irregularly in one range
despite engine speed.
Unhalanced carburetion| improper
spark plug gap| lgnitlon timing
poor valve seating.

Steady very low
Late valve timing

Vacuum averages lower than

Steady @ely low
normal at idle, needle fluctuates

Wa ked Intak almost 3" on hoth sldes of normal.
25 % B:crlaza?burgtgr-?o- 25 orn valve guldes admitting air,
%Iftﬂd gasket.

and upsetting carburetlon.

Needle rhythmically drops
1°7" below normal

Leaking combustion chamber
or valve; ignition or plug
failure effecting one cyllnder
Needle drops rapidly

but Intermittently and then
recavers. Valve sticking at
times, or won't close

properly.

Needle jumps 2". 5" above
normal upon quick deceleration,
but hesitates at a higher
pressure hefore returning to
normal. Restricted exhaust
systern causing back pressure.

Needle does not jump much
beyond normal when throttle |s
qulckly closed, and engine speed
Is cut from above 2000RPM to
Idle. Piston rings may he worn
and allowing blow-by into the
crankcase.

Drops to 0" then rises
under full throttle with
25|Increased RPM. Dirty alr
cleaner Underslzed
carburetor) restriction In
exhaust system.
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a1n Web Site :http://www.atlanticz.ca/zclub/techtips/vacuum/

Idle (Normal
Vacuum)

An engine in good
condition should
have a gauge
reading of 17 to 21
and hand should be
steady.

Idle (consistent but
mildly low reading)

.. Y

If normal is 20 inches
and needle should
go to approx 14
check timing. Spark
may be retarded.

Idle (with random
mild drop)

When the hand
drops occasionally
from 3 to 5 points,

from the normal
reading, it generally
indicates a sticking

valve.

Idle (consistent but
very low reading)

A steady reading
below 5 indicates a
leaky manifold,
manifold gasket or
carburetor gasket.
Also check heat
riser.

When gauge needle
is steady at about 8
to 14 it generally
indicates incorrect
valve timing.

Idle (consistent but
slightly low)

0

A reading©f\1310 16
generally indicates
ingorrect ignition
timing.

Idle (with
consistent mild
drop)

Idle (with
consistent slight
drop)

A burned valve will
cause the needle to
drop back several
divisions each time
that particular
cylinder operates.

Leaking valves also
show up on the
gauge by the needle
dropping back 3 or 4
divisions, whenever
that valve opens.

Idle (consistent but
low)

Trouble-shooting with a vacuum gauge

Idle (consistent but
mildly low)

A reading lower than
normal with the hand
steady indicates that
rings are in poor
condition.

Idle (with
occasional mild
drop)

Occasional drop as
cylinder is firing may
denote valve open or

plug not firing.
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Idle (constant mild  Idle (mildly low with
drift) constant small
0 8 drlft)

Idle (with constant
large fluctuations)

Idle (with fast
vibration)

10

Poor adjustment of
the carburetor will
cause the needle to

This action usually

When needle has a
indicates a leaky

fast vibration

When needle drifts
slowly between 14

head gasket. between
float slowly between and 16 it generally appoximately 14 and
12 and 16. indicates that plug 19 it indicates loose
gaps are too close, valve guides.
or breaker points are

not properly
synchronized.

Cruising (big

Opening and Idle (slow steady,.
variations) closing throttle drop)
quickly 5
) %
s 20
) as

Wide variations of Normal reading at
needle increasing

start, but gradually
with motor speed reading on an ehgine drops, indicates
indicates weak, or

' in good condition choked muffler
broken valve springs.  should dropto 2 and

cofme_ back to 25.
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s16uil 3 Chart for vacuum reading

Engine Testing with a Vacuum Gauge by Greg's Engine & Machine,

web site : http://www.gregsengine.com/using-a-vacuum-gauge.html

Engine Speed

Smooth and steady idle
(800 to 1200 RPM)

Open and close throttle
quickly

Smooth and steady idle

Open and close throttle
quickly

Steady idle

Steady 3000 RPM

Steady idle

Steady idle

Steady idle

Steady idle
Steady idle
Steady idle

Steady idle

Steady idle

Blipping engine speed

Blipping engine speed

CHART OF VACUUM READINGS ”

Reading

Between 17 to 21 inches

Jumps from 2 to about 25

inches

Steady, but lower than
normal reading

Jumps from 0 to 22 inches

Intermittent dropping back
3 or 5 divisions and returns

to normal

©
Pointer fluctuates rapidly, -,

faster engine speed cau
more pointer swing ,\\§

Fast fluctuation between
14 to 19 points

Q>

CoA ;ti‘bt%'op

:Steady 8 to 14 inches

Steady 14 to 16 inches

Drifting from 14 to 16
inches

Drifting 5 to 19 inches
Steady below 5 inches

Floats slowly between 12
and 16 inches

Quick drop to zero then
return to normal reading

Slow drop of pointer then
slow return to normal
reading

DVOVeak valve springs.

Indication of Engine Condition ”

Engine is in Good Condition, but perform next
test to be sure.

Engine is in Good Condition.

Worn rings, but perform next test to be sure.

o
Confirms wdrn f%gs.

Sticky Valves.' If injection of penetrating oil
into intake manifold temporarily stops pointer
from dropping back, it's certain the valves
are sticking.

Worn intake valve stem guides. Excessive
pointer vibration at all speeds indicates a
leaky head gasket.

Burnt valve or insufficient tappet clearance
holding valve partly open or a spark plug
occasionally miss firing.

Incorrect valve timing. It must also be
remembered that vacuum leaks and/or poor
compression can result in a low vacuum
reading.

Incorrect ignition timing. ”

Plug gaps too close or points not
synchronized..

Compression leak between cylinders. ”

Leaky manifold or carburetor gasket, or stuck
manifold heat control valve.

Carburetor out of adjustment.

Muffler is clear.

Muffler is choked or blocked.
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drazizaunisirsianiwiadacausisng Vacuum Gauge w3aa Vacuum finag
uBauldfuaisiunndasianuldidamangiuuasisaiiiadeu 6280150533ANITNIIUIU
ANSLEUADUNTILARYANBALZATTLEU WIaNNIRINsLeuaadaitneaaluare stethoscope wan

]
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F9aTatRafiufunamIan1TaaTATIzssausa’ly

Tug1ugvinuvin DIY. 16 wan1s3auazitasievian Vacuum Saidludlseiamiagnounn
Auvinutay nanfa virlvvinunsudnwazuastly uasdanlansean wiaarvinugsauay
Agunsadadseidutloymibinsedssiduaantuls wiu 150918 CNG/LPG waaiadasaus
WiuliiFau/isouaavan 1eaugariiasiviug 1 “nas wia AMunaida” iy
a1nsuassIuravialduda aavinasllashgu dtlauarlunuasls adnviaavinuAldaen

siiushguuaza’laaiuse 5129 2,000-3,000 vinndadivinulagau afagaiu Overhaul wn
gu A1 ldanaAang uiluum vingsaainsfamiiaudn dasvmaumadusa'll wiasasdn/
aavgnealyl udd1vinudaa Vacuum uaisiansvinalainaiasaudamuwilnéd vinuudes
wiathe'ldatneiulain fuzasiaimluifidsenausla uaudn darlad-1awde Und
Tisjo'luAseidudu 1y nnsasagau Valve Timing, msa@lwaassida, asasgaiwiiieau
wagaawILiay, n1s Tune Up szuuuAa tiusdu

at19'l5Ann Aauvinnsiaal Vacuum aauuziialiivin Visual Inspection (ANg
aTAdauIa&aa wasldyWy) via Vacuum uagadnsalsanig Tvinulain 1ufinne vinn
finsnsahie Bidansuldauiianau daghbaraviasnmole

Reference Web Site

1. Engine Testing-with a Vacuum Gauge by Greg's Engine & Machine :
http://www.gregsengine.com/using-a-vacuum-gauge.html

2. Using-alacuum Gauge for Engine Diagnostics by Julian Edgar :
httpy//dutospeed.com/cms/title Using-a-Vacuum-Gauge-for-Engine-
Diagnostics/A 2393/article.html

3. Using a vacuum gauge :
http://www.cdxetextbook.com/toolsEquip/hpt/measuring/vacgauge.html :

4. Engine Testing With A Vacuum Gauge From Vincent Ciulla, former
About.com Guide :
http://autorepair.about.com/cs/troubleshooting/a/aal12401a.htm

5. Engine Vacuum Testing by ASE Studies Guaide :
http://www.freeasestudyguides.com/engine-vacuum-test.html

6. Vacuum gauge:Reading And Interpretation :
http://bbkworks.blogspot.com/2012/05/vacuum-gaugereading-and-
interpretation.html
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