




INTERMEDIATE HYDRAULICS SYSTEM  
This system shall include:  (1) Intermediate-Hydraulic Valve Module, (1) Student curriculum, and (1) 
Instructor's Guide. 
       
This module shall allow quick setup and easy inventory by providing: hydraulic components premounted 
on a circuit panel; silk-screened identifications next to each component showing each component's 
standard symbol, description and part number; and double-check quick connect fittings.  To give 
equipment durability and realistic exposure all components shall be 1000 PSI min. rated - industrial grade 
and the circuit panel shall be of welded stainless steel construction. 
       
Provisions shall also be made to allow the module to be used on a mobile workstation or as a satellite 
station on any standard work surface.  These provisions shall include as a minimum: (2) permanent-
mounted lift handles for mobility and mounting surface scuff protection.  The components for this module 
shall include as a minimum: 

• Directional Control Valve, double pilot-operated, detented, 2-position, 4-way 
• Accumulator, diaphragm-type, 20 cubic inch size, with quick connect tee 
• Relief Valve, pilot-operated, with vent port 
• Check Valve, pilot-operated type 
• Relief Valve, direct-acting type, adjustable 
• Flow Control Valve, pressure compensated type with integral reverse free-flow check valve 
• Cam Valve, 2-position, 4-way, spring return, assembled to track mounting device 
• Directional Control Valve, lever-operated, 3-position, 4-way, tandem center, spring return 
• Hose Assemblies (2) 
• Nose Cam, long taper 

 
Student Curriculum  
The student curriculum shall consist of an interactive multimedia course divided into five (5) modules 
covering thirty-two (32) skills in intermediate hydraulic applications. The major topic areas covered shall 
include: hydraulic DCV applications, hydraulic cylinder applications, hydraulic relief valve operation, 
hydraulic check valve applications, and accumulator applications. 
 
The student curriculum shall be designed in a skill-based format that focuses on teaching industry- 
relevant tasks. The objectives shall be accomplished by organizing the learning material into a series of 
interactive multimedia modules, which are further subdivided into three or more segments per module. All 
learning material needed shall be contained in the modules including text material, laboratory equipment 
activities, and multimedia directions. No external text sources shall be required. The specific cognitive 
skills taught by each text passage shall be identified next to the passage. Each lab activity shall be 
identified by the industrial task taught. All activities shall be highly detailed with step-by-step instructions to 
facilitate a self-directed learning environment. A combination of step-by-step enabling activities and 
creative, problem-solving activities shall be provided. A self-review of five to ten questions shall be 
provided after each segment. The curriculum must be capable of both self-directed and instructor directed 
study. All activities must correlate directly to the hardware supplied, with detailed illustrations and 
diagrams. 
 
Teacher’s Assessment/ Portfolio Guides 
A teacher’s guide shall be provided. It shall contain student data sheets, data sheet solutions, self-review 
answers, quizzes, quiz answers, student skill record sheets, and authentic assessment. A quiz shall be 
provided for each packet.  A question shall be provided in each quiz for each cognitive objective taught.  
All tasks listed in the packet shall be listed on personalized student record sheets. The Instructor’s 
Package shall include directions for authentic skill assessment. 
 
Amatrol Model No. 85-IH or equal 
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85-IH 
INTERMEDIATE HYDRAULICS LEARNING SYSTEM 

 

LAP 1 HYDRAULIC DCV APPLICATIONS 
   
 SEGMENT 1 OVERVIEW OF THE DCV 
 OBJECTIVE 1 Describe and explain the terms used to specify DCVs 
 SKILL 1 Connect and operate a hydraulic DCV with a tandem center 
 SKILL 2 Select the spool option for a hydraulic DCV based on the application 

information 
   
 SEGMENT 2 TWO-POSITION DCVs 
 OBJECTIVE 2 Describe the function of a hydraulic 4/2 DCV and name one application 
 OBJECTIVE 3 Describe the operation of a hydraulic 4/2 DCV and give its schematic 

symbol 
 SKILL 3 Connect and operate a hydraulic 4/2 DCV 
 OBJECTIVE 4 Describe the function of a hydraulic 3/2 DCV and name one application 
 OBJECTIVE 5 Describe the operation of a hydraulic 3/2 DCV and give its schematic 

symbol 
 SKILL 4 Connect and operate a 4/2 DCV to function as a 3/2 DCV 
 SKILL 5 Design a hydraulic circuit using a 2-position DCV 
   
 SEGMENT 3 PILOT-OPERATED DCVs 
 OBJECTIVE 6 Describe the function of a hydraulic pilot-operated DCV and name one 

application 
 OBJECTIVE 7 Describe the operation of a hydraulic pilot-operated DCV and give a 

schematic symbol 
 SKILL 6 Connect and operate a hydraulic pilot-operated DCV 
   
 SEGMENT 4 CAM-OPERATED DCVs 
 OBJECTIVE 8 Describe the function of a hydraulic cam-operated valve and name one 

application 
 OBJECTIVE 9 List two types of hydraulic cam-operated valves and describe their 

application 
 OBJECTIVE 10 Describe the operation of a hydraulic 4/2 cam-operated valve and give its 

schematic symbol 
 SKILL 7 Connect, adjust and operate a cam-operated hydraulic valve 
 SKILL 8 Design a hydraulic sequence circuit using a cam-operated hydraulic valve 
 SKILL 9 Design a rapid traverse-slow feed hydraulic circuit using a cam-operated 

valve 
 

LAP 2 HYDRAULIC CYLINDER APPLICATIONS 
   
 SEGMENT 1 CYLINDER TYPES 
 OBJECTIVE 1 Describe the operation of four types of cylinders and give an application of 

each 
 OBJECTIVE 2 Describe the construction of two types of cylinders and give an application 

of each 
 OBJECTIVE 3 Describe three common cylinder mounting styles and give an application 

of each 
 OBJECTIVE 4 Describe three common cylinder feature options 
 SKILL 1 Select a cylinder mounting style for a given application 
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 SEGMENT 2 REGENERATION CIRCUITS 
 OBJECTIVE 5 Describe the principle of cylinder regeneration and name an application 
 Activity 1 Principle of regeneration 
 OBJECTIVE 6 Describe the operation of a basic regeneration circuit 
 SKILL 2 Connect and operate a basic regeneration circuit 
 OBJECTIVE 7 Describe how to calculate the extend speed of a cylinder in regeneration 
 SKILL 3 Calculate the extend speed of a cylinder in regeneration 
 OBJECTIVE 8 Describe how to calculate the extend force of a cylinder in regeneration 
 SKILL 4 Calculate the extend force of a cylinder in regeneration 
   
 SEGMENT 3 PRESSURE-COMPENSATED FLOW CONTROL VALVES 
 OBJECTIVE 9 Describe the function of a pressure-compensated flow control valve and 

name one application 
 OBJECTIVE 10 Describe the operation of a pressure-compensated flow control valve and 

give its schematic symbol 
 Activity 2 Effect of upstream pressure on flow control valve operation 
 Activity 3 Effect of downstream pressure changes on flow control operation 
 SKILL 5 Connect and adjust a pressure-compensated flow control valve 
   
 SEGMENT 4 SYNCHRONIZATION CIRCUITS 
 OBJECTIVE 11 Describe the function of a double-rod cylinder and name one application 
 OBJECTIVE 12 Describe the operation of a double-rod cylinder and give its symbol 
 OBJECTIVE 13 Define cylinder synchronization and name three applications 
 OBJECTIVE 14 Explain why cylinders do not operate in synchronization 
 Activity 4 Operation of non-synchronized cylinders 
 OBJECTIVE 15 List and describe the operation of five methods used to synchronize 

cylinders 
 SKILL 6 Set up, adjust and operate a cylinder synchronization circuit using flow 

control valves 
 Activity 5 Effect of load changes on a cylinder synchronization 
 SKILL 7 Set up and operate a synchronization circuit using series actuators 
 

LAP 3 HYDRAULIC RELIEF VALVE OPERATION 
   
 SEGMENT 1 PILOT-OPERATED RELIEF VALVE OPERATION 
 OBJECTIVE 1 Explain the advantage of a pilot-operated relief valve 
 OBJECTIVE 2 Describe the operation of a pilot-operated relief valve and give its 

complete schematic symbol 
 Activity 1 Relief valve performance 
   
 SEGMENT 2 PUMP UNLOADING APPLICATIONS 
 OBJECTIVE 3  Describe the function of the vent port of a pilot-operated relief valve 
 OBJECTIVE 4  Describe two methods of pump unloading and give an application of each 
 SKILL 1  Connect a pilot-operated relief valve to unload a pump by venting 
   
 SEGMENT 3 REMOTE PRESSURE CONTROL 
 OBJECTIVE 5 Describe the operation of a remote-controlled relief valve circuit 
 SKILL 2 Connect and operate a remotely controlled pilot-operated relief valve 

circuit 
 OBJECTIVE 6 Describe multiple pressure relief valve operation and give one application 
 SKILL 3 Design a circuit to provide a two-pressure control with unloading 
 

LAP 4 HYDRAULIC CHECK VALVE APPLICATIONS 
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 SEGMENT 1 PRESSURE PORT CHECK VALVE CIRCUIT 
 OBJECTIVE 1 Explain how actuator relaxation occurs in a multi-actuator circuit 
 OBJECTIVE 2 Describe the operation of a P-port check valve circuit 
 SKILL 1 Connect and operate a P-port check valve circuit 
 OBJECTIVE 3 Describe the construction of an integral P-port check valve 
   
 SEGMENT 2 PILOT-OPERATED CHECK VALVES 
 OBJECTIVE 4 Describe the function of a pilot-operated check valve and give an 

application 
 OBJECTIVE 5 Describe the operation of a pilot-operated check valve and give its symbol 
 SKILL 2 Connect and operate a pilot-operated check valve 
   
 SEGMENT 3 PILOT-OPERATED CHECK VALVE APPLICATIONS 
 OBJECTIVE 6 Describe the operation of load-lock circuits using one POC valve 
 SKILL 3 Connect and operate a load-lock circuit 
 OBJECTIVE 7 Describe the operation of load-lock circuits that use two POC valves 
 OBJECTIVE 8 Describe the operation of a double-POC check valve 
 OBJECTIVE 9 Describe the function of a prefill valve and give an application 
   
 SEGMENT 4 PILOT-OPERATED CHECK VALVE CIRCUIT DESIGN 
 OBJECTIVE 10 Define POC valve pilot ratio and explain its importance 
 SKILL 4 Measure pilot-operated check valve pilot pressure 
 OBJECTIVE 11 Describe how to calculate the pressure required to open a POC valve 
 SKILL 5 Calculate the pilot pressure required to open a POC valve 
 OBJECTIVE 12 Define pressure intensification and explain its importance 
 OBJECTIVE 13 Describe how to calculate the maximum pressure in a POC valve circuit 
 SKILL 6 Calculate the maximum pressure in a POC valve circuit 
 Activity 1 Measurement of pilot pressure and pressure intensification in a POC valve 

circuit 
 OBJECTIVE 14 Describe the function and operation of a POC valve with decompression 

poppet 
 OBJECTIVE 15 List five application guidelines for POC valves 
 SKILL 7 Design a POC valve circuit 
 

LAP 5 ACCUMULATOR APPLICATIONS 
   
 SEGMENT 1 ACCUMULATOR OPERATION 
 OBJECTIVE 1 Describe the function of an accumulator and give an application 
 OBJECTIVE 2 Describe the operation of three types of accumulators and give their 

schematic symbols 
 OBJECTIVE 3 Describe the operation of the four types of gas loaded accumulators 
 OBJECTIVE 4 Describe how to pre-charge a gas loaded accumulator 
 SKILL 1 Pre-charge an accumulator 
 SKILL 2 Determine accumulator pre-charge pressure 
   
 SEGMENT 2 ACCUMULATOR CIRCUITS 
 OBJECTIVE 5 List four accumulator safety rules 
 OBJECTIVE 6 Describe how to mount an accumulator 
 OBJECTIVE 7 Describe the function and operation of two types of safety bleed-down 

circuits 

 SKILL 3 Connect and operate an accumulator bleed-down circuit 

 OBJECTIVE 8 Describe the function and operation of two accumulator unloading circuits 
 Activity 1 Pump unloading in an accumulator circuit 
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 SEGMENT 3 ACCUMULATOR APPLICATIONS 
 OBJECTIVE 9 Describe the operation of a circuit that uses an accumulator for auxiliary 

power 
 OBJECTIVE 10 Describe the operation of a circuit that uses an accumulator for emergency 

power 
 SKILL 4 Connect and operate an accumulator to safely provide auxiliary and/or 

emergency power 
 OBJECTIVE 11 Describe the operation of a circuit that uses an accumulator for pulsation 

dampening  
 OBJECTIVE 12 Describe the operation of an accumulator leakage/temperature 

compensation circuit 
 SKILL 5 Design an accumulator circuit to compensate for leakage 
 OBJECTIVE 13 Describe the operation of a circuit that uses an accumulator for fluid 

dispensing 
 OBJECTIVE 14 Describe the operation of a circuit that uses a accumulator for energy 

savings 
   
 SEGMENT 4 ACCUMULATOR SIZING 
 OBJECTIVE 15 Explain how bladder-type accumulators are specified 
 OBJECTIVE 16 Explain how to size a bladder-type accumulator 
 SKILL 6 Size a bladder-type accumulator 
 OBJECTIVE 17 Describe the effect of pre-charge pressure on accumulator operation 
 Activity 2 Measurement of accumulator oil storage 
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