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Comparison of mechanical and
___hydraulic leverage
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Hydraulic power unit and circuit diagram of its filter arrangement
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V= mezebehen V= mezebeher
m = modulus m = modulus
z = number of gears z =number of internal gears
b = width of gears b = width of gears

h = height of gears h = height of gears
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OepUOVING

Cr X (Tya=Tawiw)
kW= =500 x 1

kW = power required to heat flnd — kKW
Cy = capacity of tank — gal
Tya = desired fluid temperature — “F
T amin = minimum ambient air temperature — “F
A = tank area in contact with fluid — ft’
t = allowable time — hr

Note: To minimize the size of heating elements, allow 1
to 3 hr for heating in this worst-case scenario,

To only maintain a desired temperature, reduce power
(KW) by % to % based on time (1),
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YOpauAko Yypo

2
Numbe

24
23
22
21
20
19
18
17
16
15
14
13
12
11
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9

8
7
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ISO 4406 Chart

Number of Particles per ml
More Than | Up to and Incl.
80,000 160,000

40,000 80.000
20.000 40,000
10,000 20,000
5,000 10,000
2,500 5,000
1,300 2,500
840 1,300
320 640
160 320
80 160
40 80

20 40

10 20

5 10

25 5
1.3 2.5

.64 13

32 64

COMPONENT ISO Code
Servo Control V aI\ es 16/14/11
Proportional Valves 17/15/12

Vane and Piston Pumps

And Motors
Directional and

18/16/13

Pressure Control Valves

18/16/13

Gear Pumps and Motors

18/17/14

I'low Control Valves and
Cylinders

20/18/15

New Unused O1l

20718715
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Filter cart (used to transfer hydraulic fluids) and its circuit
schematic diagram
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Dual Pilot Operated Cheek Valve Locking Circuit
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Circuits in which 2- and 3-position, 4-
way valves operate cylinders
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Fig. 10-12




Views of a variety of valve spool configurations, with their
symbols. (All have palm-button operators.)
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All ports open

Wolurme Valve Cutavway

Typeal Corcun Fos A 4-Way Dhrectonial Contrel Yalve
Al Poits Open” Center Condition
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All ports closed

Cwlimder Appoars Locked
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Pressure
|
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Typacal Carewt For A 4-Way Dhrectional Coatrel Valve
AL Poets Closed™ Comter Concdition
Fig. 10-1494




With all-ports-closed valve center condition, bypass flow will
extend cylinder
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Float center

Cylinder is Freo to Float
b Pilot Olperated Check Valves
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Tandem center

Wolume Walve Cutaway

Twpical Circwit For A 4-Way Directional Contral Yalve
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Valve operators

hlanual Palm Button Push-Full FPull Bution Hand Lever
Foot Pedal Foot Treadle Driract Proportional or Botor
RAolenoid  Servo Bolenoid Oiperated
ol A0 AT MII -5
Cami Camy Sem or Tracer  Spring Retun Adr Bleed
Bi-directional  Uni-directional Pilo
-] -eXR- 1
Hydraulic Prieumatic Pilod I'emperature

Pilot  [Dafferential Pilod Areas Operated

-3 =l =[]

Preumatic Solenoid Pilod Holenoid Piled Servo Valve With
Pilast Hydraulic Pricumatic Mechanical Feadback

Fig. 10-28 Valve Chperators




Symbols for typical valve transition or
crossover conditions
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NFPA AND ISO STANDARD INTERFACE LAYOUTS FOR
HYDRAULIC DIRECTIONAL CONTROL VALVES
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* Sequence Valves and Reducing Valves



Hydraulic and pneumatic sequence
valves
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Typical hydraulic sequence valve
circuit

Cwl. 1 Clamp Cyl. 2 Punch

Seqguetce valve 1
St 350 FPSI
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SERIES RESISTANCE add pressure

Zero bar

At exit —atmosphere- zero
resistance, asno more restrictions
to overcome.

Pressure drop of 25 bar across
this check valve

25 bar

50 tar

75 minus 25 15 50 tar resistance
to overcome from this point.

Pressure drop of 50 bar across
this check walve

7 5bar

75 tar

150 minws 75 is 75 bar resistance
to overcome from this point.

Pressure drop of 75 bar across
this check valve

150 bar

150 tar isthe total resistance to
owvercome from the deivery of

pump.




Kick-down sequence valve
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Hydraulic circuit with kick-down
seguence valves
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Three types of
counterbalance valves

Pressure Adustment
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Internally pilot-operated
counterbalance valve circuit

P2 Load Induced
Fressune

[ntermal Pilod




Externally pilot-operated
counterbalance valve circuit
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Internally and externally
pilot-operated
counterbalance valve circuit

External Puloil FG2 Load Induesd




Pilot-operated reducing
valve
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Pilot-operated
reducing/relieving valves
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Single-acting ram cylinders for
push and pull applications

Bushings & Seal
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Typical industrial-grade single-rod
end tie-rod cylinder

ap End (Blind End) Head End (Fod End)
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Non-rotating rod cylinders
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Cylinders for long-stroke
applications

Nt “oated Cable Work Piece Attachmen Comtamrmination Seal
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Air cylinder sizing
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Standard options for sealing
pistons and rods from quid bypass
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Cylinders with greater than 20-in.
strokes

Hesawy
Load
Heavy
Lond
Hent R
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Hent Faod
High Beanng Load
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Cylinder flushing circuit
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Pressure intensification on an
oversize rod cylinder
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Single-rod cylinder regeneration

Sandard Rod Cylinder 5% Bore X 2" Rod
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2:1 rod cylinders in regeneration
circuit
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Clevis-mounted cylinder for rotary
action

3 A7 Hore @ 80 Psl

Shalt Terque Mimmm 4,000 1B e




Vane-type rotary actuator
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Single-cylinder, rack-and-pinion
rotary actuator
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Helical gear rotary actuator
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Chain-and-sprocket rotary actuator
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Hydraulic accumulators

Lifs

g SE T RIOT

Eakalilio
valve gl
{ilas

Popypet
Yolve®

LT |‘|.|:_._J|.'..|

hoBoam Rospiar

I o Hepaii

Pt A
¥ cigly i
I "
£ PEL:
e

awse Ll W l.'|_.:|". | aniatenl

ik i
el Sy
1 3,
= f@
I:-rl a i |::"' o A
T S :.'!l_!.'lj:l_ﬂ_'l'
- s
2
b

st Wil =esls

sumyscl "'.l.lllh/




Accumulator circuit that
supplements pump flow

10 B
.-"" |'¢:l\.:l\.|.
A siroke

471 135 Gal.

3 Psl
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Using an accumulator to maintain pressure and/or make up for
leakage
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Using an accumulator to eliminate shock caused by a sudden
flow stoppage

Wl Shiock -"I.I'--=-.:-TI'||1||_.I_ Accunmlaior




