
HYDRAULIC PRINCIPLES AND SYSTEMS
Flow:  is created by the pump.

Pressure:  is created by resistance to flow.  This resistance is usually the result of a load.

Effective Area

1 Gallon = 231 cu. in. • 1 Ounce = 1.8 cu. in. • 1 "KIP" = 1,000 lbs.

METRIC CONVERSION CHART
1 kPa =  6.9 psi
1 Inch =  2.54 cm

=25.4 mm
1 Meter =39.37 in.
1 Horsepower=745.7 Watts
Centigrade =5/9 (F-32)
Fahrenheit =9/5 (C+32)

1 U.S. Gallon =3.785 Liters
=3.785 cu./cm

1 Cubic Inch =16.39 cu./cm
1 Bar =14.7 psi

1 Metric Ton =2,205 lbs.
=1,000 kg`

1 Ton (Short) =2,000 lbs.
-907.18 kg

Force:  The amount of force a hydraulic cylinder can generate is equal to hydraulic pressure times the effective area of the cylinder.
(Effective area is the surface area of the piston face in square inches.)  For multiple cylinder systems, multiply the effective area
times the number of cylinders times pressure to determine system force.

Formula for Calculation of Output Force:

Speed:  When using a "power pump" the speed at which your cylinder will lift is determined by dividing the pump's flow by the
cylinder's effective area.

Formula for Calculation of Lifting Speed:

PSI x Cylinder Effective Area x No. of Cylinders

2,000
= TONS

Pump Flow Per Minute

Cylinder Effective Area x No. of Cylinders
=

in./min.
Piston
Travel

Here is a basic hydraulic system consisting of a single acting cylinder, a
pump, and a hose. The pump shown is a typical electric/hydraulic power
pump, however, other hand, air, or gas powered pumps may be substituted.

Many different system arrangements can be achieved by using
a remote mounted directional valve.  Remote valves are ideal
when system control is desired away from the pump.

VR3
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BASIC HYDRAULIC CONFIGURATIONS

Now you can avoid the complex and confusing plumbing requirements of
inline manifolds.  Hydraulic connections are quick and convenient when you
use our M1 and M2 pump mounted manifolds to control up to 4 double-
acting cylinders.

Return Line

M2
Pump Mounted
Return Manifold

M1
Pump Mounted
Advance
Manifold

V10E Check Valve

Gauge

8


	Front Cover
	Table of Contents
	Since 1899
	New Products
	New Products
	Hydraulic Safety 1-8
	Hydraulic Safety 9-15
	Hydraulic Principles
	Cylinder Introduction
	Cylinder Application Guide
	Cylinder Accessories
	R-Series 5 & 10 Ton
	R-Series 15 & 25 Ton
	R-Series 30 thru 100 Ton
	RAS-Series 50 thru 150 Ton
	RL & RLS Series
	RF & RFS Series
	RP Series 
	Hollow Cylinder Introduction
	RC Series
	RC Series
	RCD Series
	High Tonnage Introduction
	RLR Series
	RLR Series Table
	RLN Series
	RLN Series Table
	RDA Series
	RDA Series Table
	Pump & Cylinder Sets
	Hand Pump Introduction
	Hand Pump Size & Selection
	Hand Pump Size & Selection
	Light Weight Hand Pumps
	Light Weight Hand Pumps
	Heavy Duty Hand Pumps
	Heavy Duty Hand Pumps
	Special Application Hand Pumps
	Power Pump Introduction
	Power Pump Introduction
	Power Pump Application Guide
	PE10 Series (Pow'r-Buddy)
	PE10 Series (Pow'r-Buddy)
	PE20 Series .5 HP
	PE20 Series .5 HP
	PE30 Series 1 HP
	PE30 Series 1 HP
	PE40 Series 1.5 HP
	PE40 Series 1.5 HP
	PE70 Series 1.5 HP
	PE70 Series 1.5 HP
	PE50 Series 3 HP
	PE50 Series 3 HP
	PE60 Series 5 HP
	PE60 Series 5 HP
	PGM Series 3.5 & 8 HP
	PGM Series 3.5 & 8 HP
	PA40 Series 1.5 HP Air
	PA40 Series 1.5 HP Air
	Air Over Oil Pumps
	Air Over Oil Pumps
	Hydraulic Intensifier
	Valves Introduction
	Suc-O-Matic Valve
	2 & 3 Way Valves
	4 Way Valves
	Inline System Valves
	Couplers
	Manifolds, Fittings & Oil
	High Pressure Hoses
	High Performance Hoses
	Gauges - Analog & Digital
	Hydraulic Tools Introduction
	Pow'r Benders & Cutter
	Nut Splitters
	Single Acting 35 Ton Punch
	Double Acting 35 Ton Punch
	Maintenance Kit
	Maintenance Kit
	Hydraulic Pullers
	Hydraulic Pullers Kits & Accessories
	Hydraulic Puller Accessories
	Spreaders 1-10 Tons
	Jacks Introduction
	Jacks Applications Guide
	Hand Jacks
	Toe Jacks
	Air Bags
	Air Bags
	Pow'r-Riser
	Pow'r-Riser
	Pow'r-Riser
	Presses Introduction
	Presses Accessories
	Bench & C-Frame Press
	Presses 10 Ton H-Frame
	Presses 25 & 30 Ton H-Frame
	Presses 55 Ton H-Frame
	Presses 100 Ton H-Frame
	Presses 150 & 200 Ton H-Frame
	Torque Wrench Introduction
	WT-Series Square Drives
	WT-Series Sockets & Accessories
	WX-Series Low Clearance
	WX-Series Links & Accessories
	PET-Series Electric Power Pumps
	PAT-Series Air Power Pump & Accessories
	Mechanical Jacks Introduction
	Ratchet Jacks 5-20 Ton
	Reel Jacks
	Superjacks 15-50 Tons
	Screw Jacks 12-24 Tons
	Screw & Cap Assembly
	Tank Jacks
	Push/Pull Jacks
	Belt Tensioning, Spreader & Planer Jacks
	Trench Braces
	Mine Roof Supports
	Mine Roof Supports
	Index
	Index
	Notes & Warranty
	Uni-Lift & Pow-R-Jac
	Back Cover

	TOC: TOC


