HYDRAULIC PUMP WIRING DIAGRAM

HYDRAULIC PUMP WIRING DIAGRAM IS AN ESSENTIAL TOOL FOR TECHNICIANS, ENGINEERS, AND MAINTENANCE PERSONNEL W ORKING
WITH HYDRAULIC SYSTEMS. UNDERSTANDING THE WIRING DIAGRAM OF A HYDRAULIC PUMP HELPS ENSURE PROPER INSTALLATION,
TROUBLESHOOTING, AND REPAIR, WHICH IMPROVES SYSTEM EFFICIENCY AND SAFETY. THIS ARTICLE COVERS VARIOUS ASPECTS
OF HYDRAULIC PUMP WIRING DIAGRAMS, INCLUDING BASIC COMPONENTS, COMMON CONFIGURATIONS, AND STEP-BY-STEP
GUIDANCE FOR READING AND INTERPRETING THESE DIAGRAMS. ADDITIONALLY/ IT EXPLORES THE SIGNIFICANCE OF WIRING
DIAGRAMS IN PREVENTING ELECTRICAL FAULTS AND ENHANCING SYSTEM RELIABILITY. W/HETHER DEALING WITH INDUSTRIAL
MACHINERY, AUTOMOTIVE APPLICATIONS, OR MOBILE EQUIPMENT, MASTERING HYDRAULIC PUMP WIRING DIAGRAMS IS CRUCIAL
FOR EFFECTIVE SYSTEM MANAGEMENT. THE FOLLOWING SECTIONS PROVIDE A STRUCTURED OVERVIEW OF KEY CONCEPTS AND
PRACTICAL DETAILS RELATED TO HYDRAULIC PUMP WIRING.

UNDERSTANDING HYDRAULIC PUMP \WIRING DIAGRAMS

Key CoMPONENTS IN HYDRAULIC PUMP W/IRING

CoMMoN W IRING CONFIGURATIONS

How To ReEAD A HYDRAULIC PuMP W/ IRING DIAGRAM

SAFETY CONSIDERATIONS AND BEST PRACTICES

UNDERSTANDING HYDRAULIC PUMP W IRING DIAGRAMS

HYDRAULIC PUMP WIRING DIAGRAMS SERVE AS GRAPHICAL REPRESENTATIONS OF THE ELECTRICAL CONNECTIONS AND
COMPONENTS INVOLVED IN THE OPERATION OF HYDRAULIC PUMPS. THESE DIAGRAMS ILLUSTRATE HOW ELECTRICAL POWER IS
SUPPLIED, CONTROLLED, AND DISTRIBUTED TO THE PUMP’S MOTOR AND RELATED DEVICES. BY PROVIDING A CLEAR LAYOUT OF
WIRING PATHS, SWITCHES, RELAYS, AND PROTECTIVE DEVICES, WIRING DIAGRAMS FACILITATE EASIER INSTALLATION AND
TROUBLESHOOTING. THEY ARE INDISPENSABLE IN ENSURING THAT HYDRAULIC PUMPS OPERATE CORRECTLY WITHIN COMPLEX
SYSTEMS WHERE ELECTRICAL AND HYDRAULIC COMPONENTS INTERACT. FURTHERMORE, THESE DIAGRAMS OFTEN INCLUDE SYMBOLS
AND LABELS STANDARDIZED TO INDUSTRY NORMS, ENHANCING COMMUNICATION BETWEEN TECHNICIANS AND ENGINEERS.

PURPOSE AND IMPORTANCE

THE PRIMARY PURPOSE OF HYDRAULIC PUMP WIRING DIAGRAMS IS TO GUIDE TECHNICIANS IN CORRECTLY CONNECTING ELECTRICAL
COMPONENTS TO THE PUMP SYSTEM. PROPER WIRING PREVENTS ELECTRICAL FAULTS, REDUCES DOWNTIME, AND EXTENDS
EQUIPMENT LIFESPAN. ADDITIONALLY, WIRING DIAGRAMS SUPPORT MAINTENANCE PROCEDURES BY PINPOINTING POTENTIAL
FAILURE POINTS AND SIMPLIFYING DIAGNOSTICS. IN INDUSTRIAL SETTINGS, WHERE HYDRAULIC PUMPS ARE INTEGRAL TO
MANUFACTURING PROCESSES, THESE DIAGRAMS UPHOLD SAFETY STANDARDS AND OPERATIONAL EFFICIENCY BY MINIMIZING WIRING
ERRORS AND ELECTRICAL HAZARDS.

Types orF DIAGRAMS

SEVERAL TYPES OF WIRING DIAGRAMS EXIST FOR HYDRAULIC PUMPS, INCLUDING SCHEMATIC DIAGRAMS, WIRING LAYOUTS, AND
CONNECTION DIAGRAMS. SCHEMATIC DIAGRAMS FOCUS ON THE FUNCTIONAL RELATIONSHIPS BET\WEEN COMPONENTS, SHOWING
HOW ELECTRICAL CIRCUITS OPERATE. WIRING LAYOUTS DEPICT THE PHYSICAL PLACEMENT OF WIRES AND TERMINALS, AIDING IN
INSTALLATION. CONNECTION DIAGRAMS PROVIDE DETAILED TERMINAL-TO-TERMINAL WIRING INFORMATION, ESSENTIAL FOR
PRECISE CONNECTIONS. [UNDERSTANDING THE DIFFERENCES AMONG THESE TYPES HELPS USERS SELECT THE APPROPRIATE DIAGRAM
FOR THEIR SPECIFIC NEEDS.



Key CoMPONENTS IN HYDprAuULIC PuMP WIRING

HYDRAULIC PUMP WIRING DIAGRAMS INCORPORATE VARIOUS ELECTRICAL AND MECHANICAL COMPONENTS THAT WORK TOGETHER
TO POWER AND CONTROL THE HYDRAULIC PUMP. RECOGNIZING THESE COMPONENTS IS FUNDAMENTAL TO INTERPRETING THE
DIAGRAMS ACCURATELY.

ELecTrRIC MOTOR

THE ELECTRIC MOTOR IS THE DRIVING FORCE BEHIND THE HYDRAULIC PUMP, CONVERTING ELECTRICAL ENERGY INTO MECHANICAL
MOTION. WIRING DIAGRAMS ILLUSTRATE THE MOTOR’S CONNECTIONS TO POWER SOURCES, CONTROL SWITCHES, AND
PROTECTIVE DEVICES. COMMON MOTOR TYPES INCLUDE SINGLE-PHASE AND THREE-PHASE MOTORS, EACH REQUIRING SPECIFIC
WIRING CONFIGURATIONS.

CONTACTORS AND RELAYS

CONTACTORS AND RELAYS ACT AS ELECTRICALLY OPERATED SWITCHES THAT CONTROL THE MOTOR’S POWER SUPPLY. THESE
DEVICES ENABLE REMOTE CONTROL AND AUTOMATION OF THE PUMP OPERATION. W/ IRING DIAGRAMS DETAIL THEIR COIL AND
CONTACT TERMINALS, ENSURING CORRECT INTEGRATION INTO THE CIRCUIT FOR RELIABLE SWITCHING.

OVERLOAD PROTECTORS

OVERLOAD PROTECTORS SAFEGUARD THE MOTOR FROM EXCESSIVE CURRENT BY INTERRUPTING THE ELECTRICAL CIRCUIT DURING
FAULT CONDITIONS. THEIR INCLUSION IN WIRING DIAGRAMS IS CRITICAL FOR UNDERSTANDING MOTOR PROTECTION MECHANISMS
AND ENSURING SYSTEM SAFETY.

CoNTROL SWITCHES

ConNTRrROL SWITCHES, SUCH AS START/STOP BUTTONS OR SELECTOR SWITCHES, ALLOW OPERATORS TO MANAGE THE PUMP’S
OPERATION. THESE SWITCHES ARE DEPICTED IN WIRING DIAGRAMS WITH CLEAR LABELS AND CONNECTIONS TO THE CONTROL
CIRCUIT.

Power SuppLY AND WIRING

THE POWER SUPPLY PROVIDES THE NECESSARY VOLTAGE AND CURRENT TO THE HYDRAULIC PUMP SYSTEM. W/IRING DIAGRAMS
SPECIFY THE TYPE OF POWER SOURCE, VOLTAGE RATINGS, AND WIRING PATHS, WHICH ARE VITAL FOR COMPATIBILITY AND
SAFETY.

CoMMoN WIRING CONFIGURATIONS

HYDRAULIC PUMP WIRING DIAGRAMS OFTEN SHOWCASE VARIOUS WIRING CONFIGURATIONS DEPENDING ON THE APPLICATION,
MOTOR TYPE, AND CONTROL REQUIREMENTS. FAMILIARITY WITH THESE CONFIGURATIONS ASSISTS IN SELECTING AND
IMPLEMENTING THE CORRECT WIRING APPROACH.

DiRecT-ON-LINe (DOL) STARTER WIRING

THeE DOL STARTER IS A STRAIGHTFORWARD METHOD TO START THE HYDRAULIC PUMP MOTOR BY DIRECTLY CONNECTING IT TO
THE POWER SUPPLY. W/ IRING DIAGRAMS FOR DOL STARTERS INCLUDE CONNECTIONS FOR THE MOTOR, CONTACTOR, OVERLOAD
RELAY, AND CONTROL SWITCHES. THIS CONFIGURATION IS SUITABLE FOR SMALLER MOTORS AND SIMPLE SYSTEMS.



STAR-DELTA STARTER WIRING

STAR-DELTA STARTERS REDUCE THE STARTING CURRENT OF THE MOTOR BY INITIALLY CONNECTING THE MOTOR WINDINGS IN A
STAR CONFIGURATION, THEN SWITCHING TO A DELTA CONFIGURATION. W/ IRING DIAGRAMS FOR THIS METHOD ARE MORE COMPLEX,
SHOWING MULTIPLE CONTACTORS AND TIMERS TO MANAGE THE TRANSITION. THIS SETUP IS COMMON IN LARGER HYDRAULIC
PUMP MOTORS.

V ARIABLE FREQUENCY DrIVE (VFD) WIRING

VFDS CONTROL THE SPEED AND TORQUE OF THE HYDRAULIC PUMP MOTOR BY VARYING THE FREQUENCY AND VOLTAGE
SUPPLIED. W/IRING DIAGRAMS FOR VFDS INCLUDE CONNECTIONS FOR POWER INPUT, MOTOR OUTPUT, CONTROL SIGNALS, AND
FEEDBACK DEVICES. VFDS ENABLE PRECISE CONTROL AND ENERGY EFFICIENCY IN HYDRAULIC SYSTEMS.

ReMoTeE ConTrROL WIRING

SOME HYDRAULIC PUMP SYSTEMS INCORPORATE REMOTE CONTROL CAPABILITIES, ALLOWING OPERATION FROM A DISTANCE.
W/ IRING DIAGRAMS FOR REMOTE CONTROL INCLUDE ADDITIONAL WIRING FOR COMMUNICATION INTERFACES, CONTROL RELAYS,
AND SAFETY INTERLOCKS.

How To Reab A HyprAauLIC PUMP WIRING DIAGRAM

INTERPRETING HYDRAULIC PUMP WIRING DIAGRAMS REQUIRES UNDERSTANDING SYMBOLS, LABELS, AND CIRCUIT FLOW. PROPER
READING ENSURES ACCURATE INSTALLATION, MAINTENANCE, AND TROUBLESHOOTING OF HYDRAULIC PUMP SYSTEMS.

IDENTIFYING SYMBOLS AND LABELS

W/ IRING DIAGRAMS USE STANDARDIZED SYMBOLS TO REPRESENT ELECTRICAL COMPONENTS SUCH AS MOTORS, SWITCHES, AND
RELAYS. RECOGNIZING THESE SYMBOLS AND THEIR LABELS IS THE FIRST STEP IN UNDERSTANDING THE DIAGRAM’S LAYOUT.
REFERENCE GUIDES OR LEGEND SECTIONS WITHIN THE DIAGRAM OFTEN EXPLAIN SYMBOL MEANINGS.

TrACING CircuUIT PATHS

FOLLOWING THE FLOW OF ELECTRICAL CURRENT FROM THE POWER SOURCE THROUGH CONTROL DEVICES TO THE MOTOR HELPS IN
COMPREHENDING CIRCUIT OPERATION. TRACING WIRES AND CONNECTIONS STEP-BY-STEP REVEALS HOW THE PUMP IS ENERGIZED
AND CONTROLLED. THIS PROCESS AIDS IN IDENTIFYING WIRING ERRORS OR FAULTS.

UNDERSTANDING TERMINAL NUMBERS

TERMINALS ON COMPONENTS ARE NUMBERED TO INDICATE CONNECTION POINTS. W/IRING DIAGRAMS SPECIFY THESE TERMINAL
NUMBERS TO ENSURE CORRECT WIRE PLACEMENT. ACCURATE TERMINAL IDENTIFICATION PREVENTS MISWIRING AND POTENTIAL
DAMAGE.

UsiINGg CoLor CoDEes

COLOR CODING OF WIRES IS OFTEN INCLUDED IN WIRING DIAGRAMS TO DIFFERENTIATE FUNCTIONS SUCH AS POWER, GROUND, AND
CONTROL SIGNALS. UNDERSTANDING THESE CODES ENHANCES CLARITY AND SAFETY DURING WIRING TASKS.



SAFETY CONSIDERATIONS AND BEST PRACTICES

W/HEN WORKING WITH HYDRAULIC PUMP WIRING DIAGRAMS AND ELECTRICAL SYSTEMS, SAFETY IS PARAMOUNT. OBSERVING BEST
PRACTICES REDUCES RISKS OF INJURY, EQUIPMENT DAMAGE, AND SYSTEM DOWNTIME.

De-eNerGIZING CIRCUITS BEFORE W ORK

ALWAYS ENSURE THAT THE ELECTRICAL SUPPLY IS DISCONNECTED AND LOCKED OUT BEFORE STARTING ANY WIRING OR
MAINTENANCE WORK ON HYDRAULIC PUMPS. THIS PREVENTS ACCIDENTAL ELECTRIC SHOCK OR SHORT CIRCUITS.

UsING ProPER TooOLS AND EQUIPMENT

EMPLOY INSULATED TOOLS, APPROPRIATE WIRE GAUGES, AND PROTECTIVE GEAR WHEN HANDLING HYDRAULIC PUMP \WIRING.
USING THE CORRECT EQUIPMENT MAINTAINS SAFETY AND WIRING INTEGRITY.

VERIFYING CONNECTIONS

DOUBLE-CHECK ALL WIRING CONNECTIONS AGAINST THE HYDRAULIC PUMP WIRING DIAGRAM BEFORE POWERING THE SYSTEM.
VERIFICATION AVOIDS ERRORS THAT COULD CAUSE MALFUNCTIONS OR HAZARDS.

FoLLowING MANUFACTURER GUIDELINES

ADHERE TO THE PUMP AND MOTOR MANUFACTURER’S WIRING INSTRUCTIONS AND SPECIFICATIONS. COMPLIANCE ENSURES
COMPATIBILITY AND PRESERVES WARRANTY COVERAGE.

MAINTAINING CLEAR DOCUMENTATION

KEEP UPDATED COPIES OF WIRING DIAGRAMS AND RECORD ANY MODIFICATIONS. CLEAR DOCUMENTATION SUPPORTS FUTURE
TROUBLESHOOTING AND MAINTENANCE ACTIVITIES.

® ENSURE ALL WIRING COMPLIES WITH LOCAL ELECTRICAL CODES AND STANDARDS.
® | ABEL WIRES AND TERMINALS CLEARLY FOR EASY IDENTIFICATION.
® |NSPECT WIRING REGULARLY FOR SIGNS OF WEAR OR DAMAGE.

® TRAIN PERSONNEL ON ELECTRICAL SAFETY RELATED TO HYDRAULIC PUMP SYSTEMS.

FREQUENTLY AskeD QUESTIONS

WHAT IS A HYDRAULIC PUMP WIRING DIAGRAM?

A HYDRAULIC PUMP WIRING DIAGRAM IS A SCHEMATIC REPRESENTATION THAT SHOWS THE ELECTRICAL CONNECTIONS AND
COMPONENTS INVOLVED IN OPERATING A HYDRAULIC PUMP SYSTEM, INCLUDING MOTORS, SWITCHES, RELAYS, AND SENSORS.



\WHY IS A HYDRAULIC PUMP WIRING DIAGRAM IMPORTANT?

IT HELPS TECHNICIANS UNDERSTAND HOW THE HYDRAULIC PUMP’S ELECTRICAL SYSTEM IS CONFIGURED, ENSURING PROPER
INSTALLATION, TROUBLESHOOTING, AND MAINTENANCE TO PREVENT MALFUNCTIONS AND IMPROVE SAFETY.

\WHAT ARE THE COMMON COMPONENTS SHOWN IN A HYDRAULIC PUMP WIRING DIAGRAM?

COMMON COMPONENTS INCLUDE THE HYDRAULIC PUMP MOTOR, POWER SUPPLY LINES, CONTROL SWITCHES OR BUTTONS,
RELAYS, FUSES, CIRCUIT BREAKERS, PRESSURE SENSORS, AND SOMETIMES PROGRAMMABLE LOGIC CONTROLLERS (PLCS)

How po | READ A HYDRAULIC PUMP WIRING DIAGRAM?

START BY IDENTIFYING THE POWER SOURCE, THEN FOLLOW THE LINES TO SEE HOW ELECTRICITY FLOWS THROUGH SWITCHES,
RELAYS, AND MOTORS. SYMBOLS REPRESENT DIFFERENT COMPONENTS AND CONNECTIONS, WHICH ARE USUALLY EXPLAINED IN A
LEGEND OR KEY.

CAN | USE A HYDRAULIC PUMP WIRING DIAGRAM TO TROUBLESHOOT PUMP ISSUES?

YES/ BY COMPARING THE ACTUAL WIRING AND SIGNALS TO THE DIAGRAM, YOU CAN IDENTIFY WIRING FAULTS, COMPONENT
FAILURES, OR INCORRECT CONNECTIONS CAUSING PUMP ISSUES.

ARE HYDRAULIC PUMP WIRING DIAGRAMS STANDARDIZED?

\W/HILE ELECTRICAL SYMBOLS AND CONVENTIONS ARE GENERALLY STANDARDIZED, WIRING DIAGRAMS CAN VARY BETWEEN
MANUFACTURERS AND MODELS. ALWAYS REFER TO THE SPECIFIC DIAGRAM PROVIDED BY THE PUMP MANUFACTURER.

\X/HERE CAN | FIND A HYDRAULIC PUMP WIRING DIAGRAM FOR MY EQUIPMENT?

YOU CAN FIND WIRING DIAGRAMS IN THE EQUIPMENTIS SERVICE MANUAL, THE MANUFACTURER'S WEBSITE, OR BY CONTACTING
CUSTOMER SUPPORT. SOME ONLINE FORUMS AND REPAIR GUIDES ALSO PROVIDE DIAGRAMS FOR COMMON HYDRAULIC PUMPS.

ADDITIONAL RESOURCES

1. HyorauLic Pump WIRING DIAGRAMS: A COMPREHENSIVE GUIDE

THIS BOOK OFFERS AN IN-DEPTH LOOK AT THE ELECTRICAL WIRING OF HYDRAULIC PUMPS, PROVIDING CLEAR DIAGRAMS AND
STEP-BY-STEP INSTRUCTIONS. |T IS IDEAL FOR TECHNICIANS AND ENGINEERS WHO WANT TO UNDERSTAND THE INTEGRATION OF
HYDRAULIC SYSTEMS WITH ELECTRICAL COMPONENTS. THE GUIDE COVERS TROUBLESHOOTING TECHNIQUES AND SAFETY
CONSIDERATIONS FOR WIRING HYDRAULIC PUMPS.

2. FUNDAMENTALS oF HYDrRAULIC SYSTEMS AND WIRING

DESIGNED FOR BEGINNERS, THIS BOOK INTRODUCES THE BASICS OF HYDRAULIC SYSTEMS ALONG WITH THE ESSENTIALS OF WIRING
HYDRAULIC PUMPS. |T EXPLAINS KEY CONCEPTS SUCH AS CIRCUIT DESIGN, WIRING STANDARDS, AND COMMON W IRING
CONFIGURATIONS. PRACTICAL EXAMPLES AND WIRING DIAGRAMS HELP READERS GAIN HANDS-ON KNOWLEDGE.

3. PrRACTICAL HYbrAULIC PuMP WIRING AND MAINTENANCE

THIS MANUAL FOCUSES ON THE PRACTICAL ASPECTS OF WIRING HYDRAULIC PUMPS AND MAINTAINING THEM FOR OPTIMAL
PERFORMANCE. |T INCLUDES DETAILED WIRING DIAGRAMS, MAINTENANCE SCHEDULES, AND TROUBLESHOOTING TIPS. THE BOOK IS
AIMED AT MAINTENANCE PERSONNEL AND FIELD TECHNICIANS WORKING WITH HYDRAULIC EQUIPMENT.

4. HYDRAULIC AND ELECTRICAL INTEGRATION: WIRING DIAGRAMS AND TECHNIQUES

THIS RESOURCE EXPLORES THE INTEGRATION OF HYDRAULIC PUMPS WITH ELECTRICAL CONTROL SYSTEMS, EMPHASIZING WIRING
TECHNIQUES AND DIAGRAM INTERPRETATION. |T COVERS ADVANCED TOPICS SUCH AS PLC INTERFACES AND SENSOR WIRING.
ENGINEERS AND SYSTEM INTEGRATORS WILL FIND THIS BOOK VALUABLE FOR DESIGNING EFFICIENT HYDRAULIC-ELECTRICAL
SYSTEMS.



5. INpUSTRIAL HYDRAULIC PUMP WIRING: SCHEMATICS AND SOLUTIONS

FOCUSING ON INDUSTRIAL APPLICATIONS, THIS BOOK PROVIDES A VARIETY OF WIRING SCHEMATICS FOR DIFFERENT TYPES OF
HYDRAULIC PUMPS. | T ADDRESSES COMMON WIRING CHALLENGES AND OFFERS SOLUTIONS TO ENSURE SYSTEM RELIABILITY. THE
AUTHOR INCLUDES CASE STUDIES FROM REAL INDUSTRIAL SETUPS TO ILLUSTRATE BEST PRACTICES.

6. HyprauLIC Pump WIRING FOR MoBiLE EQUIPMENT

SPECIALIZED FOR MOBILE MACHINERY, THIS BOOK DISCUSSES WIRING DIAGRAMS TAILORED TO HYDRAULIC PUMPS USED IN
VEHICLES AND HEAVY EQUIPMENT. |T HIGHLIGHTS THE UNIQUE WIRING REQUIREMENTS AND ENVIRONMENTAL CONSIDERATIONS IN
MOBILE APPLICATIONS. TECHNICIANS WORKING IN AUTOMOTIVE AND CONSTRUCTION INDUSTRIES WILL BENEFIT FROM THIS GUIDE.

7. ADVANCED TROUBLESHOOTING OF HYDRAULIC PumP WIRING SYSTEMS

THIS BOOK IS DEDICATED TO DIAGNOSING AND RESOLVING COMPLEX WIRING ISSUES IN HYDRAULIC PUMP SYSTEMS. |T PRESENTS
SOPHISTICATED TROUBLESHOOTING METHODS, DIAGNOSTIC TOOLS, AND FAULT ANALYSIS PROCEDURES. EXPERIENCED
PROFESSIONALS WILL FIND DETAILED WIRING DIAGRAMS AND CASE EXAMPLES TO ENHANCE THEIR PROBLEM-SOLVING SKILLS.

8. HyorauLic Pump WirinG AND ConTroL CIRCUITS

COVERING BOTH WIRING AND CONTROL CIRCUITS, THIS TEXT EXPLAINS HOW HYDRAULIC PUMPS ARE WIRED W/ITHIN LARGER
CONTROL SYSTEMS. |T INCLUDES DIAGRAMS FOR RELAY LOGIC, MOTOR STARTERS, AND VARIABLE FREQUENCY DRIVES AS THEY
RELATE TO HYDRAULIC PUMPS. THE BOOK IS SUITABLE FOR ELECTRICIANS AND CONTROL ENGINEERS WORKING IN AUTOMATION.

Q. THe CompLETE GUIDE TO HYDRAULIC PuMp WIRING AND ELECTRICAL SYSTEMS

THIS COMPREHENSIVE GUIDE COMBINES THEORY, WIRING DIAGRAMS, AND PRACTICAL APPLICATIONS FOR HYDRAULIC PUMP
ELECTRICAL SYSTEMS. |T COVERS EVERYTHING FROM BASIC WIRING PRINCIPLES TO COMPLEX SYSTEM INTEGRATION AND SAFETY
PROTOCOLS. STUDENTS, ENGINEERS, AND TECHNICIANS WILL FIND THIS BOOK AN ESSENTIAL REFERENCE FOR HYDRAULIC PUMP
WIRING PROJECTS.
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