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CATERPILLAR 311-330B Engine & Pump Control

Introduction

REFERENCE: For machine operation information,make reference to OMM for the
machine serviced.

REFERENCE: For System operation information of the Hydraulic System,make
reference to Hydraulic Systems Testing and Adjusting moudle for the machine
serviced.

REFERENCE: For Testing and Adjusting information of the Hydraulic System,make
reference to to Hydraulic Systems Testing and Adjusting moudle for the machine
serviced.

REFERENCE: For Electrical Circuit Schematics information,make reference to the
Electrical System Schematic moudle for the machine being serviced.

General Information (Electronic Control System)
SMCS Code: 1931

L 2 TR e BMIMARLLE U LN TIEU FT T L
b 1§ g
B Lo L ] L] "
s LA e [N ﬁ:l_
il =il ) H | —
o | ™ B wnmn roten mens | copeen - e
—— | omng | 2E - W IEe
M SIALL IR ST
'f'm";';”:“"mm e LI |
| weio LN e o aIra FINED TR
215 WWPEHIN 1T wiLk ELLE o L T
PHHINED  SHEOICE munp —n = o
—RMTETAIE Iy ST
FIR CRHETIA TR E Y]
| FRIA-23 WallhE IHAN frAMEp
[ e ] m -3 M- 4
WWGE TIAA TR ;«- 'mr
TICI LIYEL X2 b 35 ot 13 T T il k] ) . “.ul N
AAALLC DM 16U MU '“
MM ol A EINMAL_ oML _ b
TIHERRINRL 21He0R o E"l * SO TEFERRL - v 4
1010 (107 1T PR
ALNIDE AL :m.n TEa e
HIDRARLIE %L el G b (P ERTY o+
TCEH ENTIE SIHEOR - 1P TV LIom "Idﬁf n
o [
200 SIEm
M- £ HEED SIMA 2A00H
BT T MGHA 1HAN
ITERIDR r = LOHE- X
HAHL 1 Hyigl — o +F
™ a1 |
., B
1 |l LU Ll DI | 4
[ 1] ARl JRA L) e
(LI B = "R [0 il ol :::.u—-ﬁ-ﬂ"
= ECANI-33 mnr FROFRTI0AL
3 /NI OIS YAIvE
-] [ | Few-a o =Ll .
- a4 o
AR HERIE _‘_—|:Iﬂ mo-a X
COMIMLLIA LT
PafRn gemn L
P13 g
LT IRL EACTH H- -1 H L BILE BRN
RN AT Lo LR L T TR K plear Pl TLEMTE
HWELE FETD S MIFN ADTEAL
WD B ;&%— oanl- KK = i
TILEA EIHEQE

yErl 3En
AT _I_—-E“——" JHID

FILMIR RTTEH

1WFLE HI“;&"'& bl LESh]
ET1ICH

111 M BLIRIE
FIHC SRk AICH

Hyarl 38N PITL T
Bl RATRD mmq‘_—a-— SR
Al T S nnn '||l'|ﬁ|mz_Ill
2
K EFal T FRi-% FRAAT - 31
LITIL %¥3780 = T ST ATHA VLW =|.|. TESHTL ALLeM
TBML PHIIE o ———————————— I -1 [Erireg) =
sl
[KI 21 mmu_l__.h& - I CEED
mEl WRIE WL
TN I Ll Lo S g h"‘ 3
EREIH PRI TE FIM FHISH SEHTI
baM wL Lo -
FMLIRH = [HTRIT WL 1A
HHLIE L LIHL;&"HM Ere e Losl L. =
e AHHAICE TRAEL
TR FALN tHEH]] EMIER
VO Rkl e fe dEweloCE (F Hedn Howaore IPRdl oaresl s o,

i depmhsd wlapg are fwan dor owieegeps. [EEIRKG, LiE IHFE B 08 ORI
+ 4l ndicolex E o 0¥, DE/DF] apul infcdac [hd ehon owich sardecl in chend: OF, 00ed eotioh epnlod] W opsi 1 L 177,

Page 3 of 178



CATERPILLAR’ 311-330B Engine & Pump Control

Illustration 1
Block Diagram Of The Engine Control System And Hydraulic Pump Control System

The engine control system and the pump control system monitors continuously. The control
will adjust the speed of the engine and the speed of the hydraulic pump according to the
machine conditions and the selections of the operator. The control system consists of the
following components: engine and pump control (controller), monitor panel, various
switches, sensors, relays, solenoids, lamps and alarms.

Tabsle 1
Machine Effect!vity
3B 3128 3156 37 3188 3208 32:B 3258 3308
2MET-UR | ZEWT-UP | T8W1.UF | 6DZf-UP | SBJI-UP | SCR1-UP | GCRT-UR | 8GMI-UP | 2RR1-UR
2L81-UPF | GFS{-UP | DWA-UP | oWW1-UP | 7KZT-UP | AEDT-UP | BNRT-UR | 7ENT-UR | TKS1-UP
8HRT-UP | 2WE1-LR [ S6WH-UP AEJ-UP | SMRT-UP | 1BR1-UP | 4PRTLIP | 1J81-LIP
&GER1-UP | AEST-UP | 58WH-UP 8LRT-UP | 4MR1-UP | 1AR{-UP | 2JRI-UP | 4RS{-UP
SMRT-LP | aNWH-UP | 7RZI-UP ADCTAJR | SBRI-UP | 8MRT-UP | &DNT-UF | SL={-UP
gF&{-Up EGWI-UP | 1YSI-UP | &RRI-UP | SEZ1-UP
BJRA-UP BES1.UP | 2ES{-UR | BFNT.UP | AME1.UR
EEW1-UR BLW1-UP | BNR{UR | 4D81UR | 8¥R{-UP
gHRI.LR MWZ{-UR | {Z81.UP | 1G&T.UR | 8DR1.LF
9GRI-UR BBGY-UR EB&1.UP | BTRi-UF
TZUR 1HS1-UR | BLRA.UF
BGZ1-UP BGN1-UP | gHN1-UP
TX81-UP
7JRI-UP
EAS1-UP
1581-UP
108q-Up
{E&1-UP
oWsi-LP
BLET-UP
SM&T-UP
PJ51UP
4MR1-UP
4XW1-LF

The controller communicates with the monitor panel via a data link. The monitor panel will
provide the following information to the operator and/or service persons: warnings for an
occurrence of problem (s), the conditions of the machine systems, diagnostic information and
adjustment information. The monitor panel is also used by the operator to select operational
functions: power mode, travel speed and et cetera.

Engine and Hydraulic Pump Controller
SMCS Code: 1931
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CATERPILLAR®

311-330B Engine & Pump Control

T E

CONNECTOR 2

Illustration 6

Diagram Of The Engine Control and Hydraulic Pump Control

CONHECTOR 1

(1) Controller (2) Connector 2 (3) Connector 1

Taln X
Ergir And Hyd iulls Purnp Conteal {Canmkeior 2|®
Mo Futetion Typa
2 | Frand Pu Sacikor InpLi (Frag.|
Pressurs Seneer
2 Proporiicral Reducing | Sclenckd Curpn
Vabes [+] [Pulsed]
L] P rkorml Reducing | Sclannid Caipud
"r'nrclﬁji-] [Fulend]
-] ALY Prossuns SwHoh Inpul
[Cparatioreal)
T Impla L P Ehwioh |
mpamant Prancum [cp-umgljp;rﬁ
B | Bpom Aekes Proseune | Swhich Inpad
[Eparadiaral]
B | oW Aptumor Saneer Inpat (PTG
s clecm el
0 | Gma Arlughal el d
rnar Aoluabar (4} [Pul.pn:a] Curiprd
12 | Teenchitg Salnrale Selansk ik
[CrutCF]
T4 | Englne Soclan Temp. | Seneer Inpui (PG
T8 | Coaluni Lavel Etahioh Inpunt
[Craradioral]
T8 | Tl Prenswmm Swiloh Inpud
[Cparatioreal)
20 | Governor Aduster -] | Sslansl Cugs
Pulend]
21 | Lewal Finkeh Sclencid | Sclancd Caipud
(R
o2 | Theew| Speed Somnold | Sslancld Cugwd
(Gt
24 | Engine Bpaed i+) Saninsd Inpld (Freg.|
25 | Enging Spaed &) Satikor Asturn
26 | Engine QN Fressume Swhoh InpLd
[Cparaiioral]
2T | Swig Braka Salrwls | Sslancld CUgwd
Pulend]
28 | Fusl Lewl Seneer Inpul (PN
20 | Hydmeulla Sl Temp, Seneer Input (PN
31 Trawal AlRrm Soiancid Cuipua
[
84 | Akerrwier A Termimal Saneer Irput (Yobepe)
A% | A Cheanar Swfich Inpant
[Craretiaral)
% | Engine il Lewsl mﬂ:&gﬁ
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CATERPILLAR’

Tabla 3
Ergina And Hydraulle Fump Contrel {Connactar 130
Ho.1 Funetlon Typs

1 +Eatlary (Unswiahed] | Powar

2 Ground Eround

3 +Batlary [Switched) Switch Input (Keyetart]

4 | kay start Ewiteh [nput
([(Sperathsnal)

11 | +Baflery (Unswitched) | Power

12 | Ground Ground

13 | Englne Spead Dlal 1 Swltch Input
(Cperaticnal)

14 | Engine 8peed Dial 2 Switch Input
(Cparaticnal)

15 | Deta Link (+} [MpUfD Ut

18 | Data Link [= InpLifD o

27 | AlH Ingleator & Switeh Input
[Cperaticnal)

22 | Fine Swing Switch Input
[Opmratinnal}

£ | Enpine Spead Cial 3 Switoh Input
[Cperaticnal)

24 | Enging Spead Cial 4 Switzh [nput
[Cperaticnal)

a7 REZ32C (TX) Inpulfdutpud

22 | RE2320 (AX) Inpulfutpud

83 | REZA2C (END InpulfQutpud

24 | Low Idle Switeh Input
[Cperaticnal)

a8 | Hydraulic 2l Fiter

311-330B Engine & Pump Control

M The conneclor contacts thal arm not lIsbed are not used. The
connaobar hea 40 oontacts.
= Mol mumilal s on fhe 3308,

(Table 2, contd)

38 | Monitor (+) Power
40 | Hydraulic Oil Level Switch Input
(Operational)

(8} The connector contacts that are not listed are net used. The
connector has 40 contacts.

When the controller determines that it is necessary to change the speed of the engine and the
output of the hydraulic pump, the controller will actuate the governor actuator and the
proportional reducing valve. Each input and output of the controller is connected to the
machine harness through two 40-pin connectors.

Input/OQutput

The data link is a bidirectional component. The data link allows the controller to receive
information and the controller can send information. The data link is designed to allow
communication between the controller and the monitor. The data link is not a visible
component. The data link consists of internal control circuits and the connecting harness
wiring. The controller sends information through the data link. The following list contains
some examples: fuel level, engine coolant temperature and the power mode that is selected to
the monitor panel. The controller also receives requested information from the monitor panel.
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CATERPILLAR’ 311-330B Engine & Pump Control

The following list contains some examples: power mode and fine control mode.

Input

Each input will describe the status of the machine system. Two types of inputs exist: switch
type and sensor type. Switches and harnesses provide an open or ground to the controller.
Sensors and harnesses provide a signal that changes to the controller.

Switch Input (Kevswitch)

The input of the key start switch connects to the controller through connector 1 and contact 4.
The key start switch will provide input information to the controller about the status of the
key start switch. When the key start switch is ON this input is at +battery.

Switch Input (Operational Type)

The operational switch inputs include the following connector contacts: 2-6, 2-7, 2-8, 2-15, 2-
18, 2-26, 2-36, 2-40, 1-13, 1-14, 1-22, 1-23, 1-24, 1-34 and 1-39. Each switch input will
provide information about operator requests and machine systems. The condition of the
system is sent to the controller through each input. The status of each input will be grounded,
open or +battery. Each input of the controller will receive information from the switches that
are located in the machine systems (pressure and temperature).

Sensor Input (Frequency)

An AC signal is present for the input of the frequency sensor (connector contact 2-24). The
AC signal is used to represent the speed of a machine system. The engine speed sensor
provides an AC signal to the controller. The controller measures the frequency (Hz) of the
AC signals. The resulting speed is used by the controller to make decisions.

Sensor Input (Alternator)

The sensor input for the alternator connects to connector contact 2-34. A square wave signal
is present at this input. The signal is used to represent the speed of the alternator. The
controller measures the frequency (Hz) of the square wave signal. The controller uses this
information to make determinations and the controller uses this information to monitor the
output of the alternator. When an abnormal condition exists, the controller will alert the
operator.

Sensor Input (PWM)

Each of the following contacts are a sensor input to the controller: 2-9, 2-13, 2-21 and 2-30.
A PWM signal is present at these contacts. This signal will represent the condition of a
machine system. For example, the controller can monitor temperature. PWM sensors provide
this information. The controller measures the duty cycle of the PWM signal. This signal will
represent the information that is measured. The controller will use this information to perform
decisions. When an abnormal condition exists, the controller will alert the operator.

Sensor Input (Voltage)

Contact 2-29 is an input for voltage sensing. A voltage is present. This voltage will represent
the condition of a machine system. For example, the level of voltage is a condition that is
monitored by the controller. Analog sensors or senders provide this information. The
controller measures the voltage, which represents the measured information. The controller
uses this information to make decisions. The controller also uses this information to monitor
machine systems. When an abnormal condition exists the controller alerts the operator.
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CATERPILLAR’ 311-330B Engine & Pump Control

Output

The controller responds to decisions by sending electrical signals through the various outputs.
The outputs will create an action or the outputs will provide information. Three status
indicators inside the controller that are connected to the monitor panel are outputs of the
controller. These outputs are additional to the outputs that are listed in the table for Connector
Contact Description. The monitor panel shows the operating status of the engine and pump
control system and diagnostic information. The following solenoid outputs are used by the
controller to cause an action: 2-3, 2-4, 2-10, 2-12, 2-20, 2-21, 2-22, 2-27 and . This action
could be energizing a solenoid, sounding an alarm or activating a motor.

Switches

SMCS Code: 14355 7332

BE coM
Pk — &1 [ 5
BU — 32 L
GN —{ 53 > 3
BR —{ 34 2
[ \ .
2

1t e

Illustration 9
Engine Speed Dial Switch

The engine speed dial switch is designed to inform the controller about the speed that is
desired by the operator. The engine speed dial switch has ten positions: 1-10. Each position
of the switch has a unique combination of connector contacts that close to contact 1. A
combination of contact 2 through contact 5 will close to contact 1. This switch will ground a
unique combination of inputs for the engine speed dial to the controller.

:E::g 3][]

iy

Illustration 10

Travel Pressure Switch And Implement/Swing Pressure Switch

The travel pressure switch and the implement/swing pressure switch will monitor the
hydraulic system. These switches will inform the controller about the status of the hydraulic
demands. When there is no hydraulic demand these switches are open. The function of the
automatic engine speed control (AEC) of the controller will use these switches to determine
operation. These switches are in the normally open position, when the switches are not
installed on the machine.
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CATERPILLAR’ 311-330B Engine & Pump Control

Illustration 11
Low Idle Switch

The low idle switch is located on the top of the right control lever. During normal operation,
the low idle switch is open. When the low idle switch is pressed, the switch will close. This
action will ground the input to the controller. If the low idle switch is pressed one time and a
hydraulic load is not present, the engine speed will be reduced. If the low idle switch is
pressed again or the hydraulic system is being activated, the engine will return to the engine
speed that was selected by the operator by using the engine speed dial switch.

Note: If the low idle switch is pressed and a hydraulic load is present on the engine, the speed
of the engine will not be affected.

1

Og 2]
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Illustration 12

Hydraulic Oil Level Switch

The hydraulic oil level switch monitors the hydraulic oil level after the starter key switch is
kept at the ON position for 2 seconds or more. The controller checks hydraulic oil level with
the switch. The switch opens when the hydraulic oil level is below the normal operating
level. This switch is in the normally open position, when the switch is not installed on the

machine.
1>
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Illustration 13
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Engine Oil Pressure Switch

During normal operation, the engine oil pressure switch is closed to ground. The switch
opens when engine oil pressure is less than the specified value for the switch. If the switch is
in the open position, the controller will notify the operator that the engine oil pressure is
insufficient. This switch is normally open, when the switch is not installed on the machine.

:E:’:'ﬁ j:ﬂ[]

2 o
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Illustration 14

Boom RAISE Pressure Switch

If the control lever for the boom is moved to the full boom RAISE position, the boom RAISE
pressure switch will close. If "BOOM PRIORITY" is selected in the power mode, the
controller will activate the fine control solenoid. This solenoid valve then causes front pump
oil to go to the boom circuit only. The boom is capable of faster movements even if the
operation is a combination of boom and stick.

r 2

~,

e
i =

Illustration 15

Engine Oil Level Switch

The engine oil level switch monitors the engine oil level after the starter key switch is kept at
the ON position for 2 seconds or more. The controller checks oil level with the switch. The
switch opens when the engine oil level is below the normal operating level. This switch is in
the normally open position when the switch is not installed on the machine.

WH—=+ 1
RO 3
L—TL 15 |
BE—: 4
Bl 2
i i A=A

Illustration 16
Fine Swing Control Switch

The operation of fine swing will perform smooth start operations and stop operations of
swing by controlling the ON/OFF solenoid valve that is connecting the "A" port and "B" port
of the swing motor. When the fine swing control switch is turned to the ON position, the fine
swing solenoid valve is activated. The controller will release the swing park brake, when the
controller detects the switch in the ON position.

:E:E ﬂ:ﬂ[}

zZ o

Illustration 17

Attachment Pedal Pressure Switch
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