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Closed Loop Positional Control
(Servo Control)

: ] A B
Positional measuring| <
system
Ramp generator card _ T —i P T
RA1 tchi lifi
\= Matching amplifier v I e valie
Command signal I
potentiometer | Famhe ST T Eeye,
i generator Regulator U/ convertor I
i ] 4
o A I
o~ | e e e Ae e

Start signal Servo amplifier SR2




4 Closed Loop Speed Control

(Velocity Control)

with Integration of Reference Values

Ramp generator =+

card BA 1

Universal card UK2

Tacho generator

~ 1st speed

==

-, [ Ramp
‘Start signal gc;\n‘erator

Invertor Summator

<|H

| R —

Proportional directional
Power valve with closed loop
amplifier positional control,

e.qg. VT 5005 eq. 4 WRE 6



Switching amplifier
card BG 1

Matching amplifier =

1st speed

=y v

HH S

Pl 1T

Velocity Servo valve
transducer

Ramp generator

KPI requlator U/ converter

-3

Servo amplifier SR2




1.6 Closed Loop Pressure Control
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X1t —
Swit E
BG ] 1]
—_ —
! c 1 = |
= Start | A\ A
" "empty" “full"
@
| |
A -ﬂ_l == >— g —
= I
1
Command L vﬁ\
pressure 5
i L

|
|
|
-
!
|
|
|
!
|

- ' Ramp generator Pl regulator U/ converter
Start signal

—
A B
P T
3ervo valve
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2.4.2.1 Euvommxi nepiypa@n twv Bewpnpdrwv e ‘Alyefpac BOOLE
1. Ockpnpa povadikétnrag

a) To oroxeio 1 efvar povadikd

B) To oroixeio 0 sivan povadikd

y) To A tou A sival povadikd

2. Ocwpnpa g diurArng dpvnong
R)=K=A
3. Ocwpnpa rov DE MORGAN

(A+B)=A.B AYIKOTHTA SUov (+) Baw (.) & avtiotpoga
(A.B)=A+B 2 TA énou A BaZw A & avriotpogpa

To Bewpnpa enexreivetal ka1 yia nepioodtepa and o oroxeia, m.x.

A.B.C=A+B+C



4. Oswpnpa CUPIANPWHATOC

a)A+A=1 :
— ——— T

B)A.A=0 > RYIKOTHTA

5. Oswpnua autoéVWOong Kal autotopnc

a)A+A=A
B)AA=A

6. Oswpnpa KUPIAPXIROTATAC

a)At+l =1
B)AO=0

1. Oswpnua ANoPPOoWYNTIKGINTAC
a) A.(A+B) =A
B)A+(AB)=A



8. Oswpnpa avupctdbeong
a) A+B =B+A
B)AB =BA

9. Oswpnua NPooeTaIPICIOT
a) A+(B+C) = (A+B)+C
B) A.(B.C) = (AB).C

10. Oswpnpa empepiropoy
a) A.(B+C) = AB+A.C
B) A+B.C = (A+B).(A+C)

11. Ozwprnpara pndevéc ka1 povadac

a)A+0=A
B)Al=A
VA+]1=1

8)A0=0
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CHAPTER 4 INCE Syrebods & Cilossary

150 Desiomation

Syimbol

Picture Representation

Flexible Ling

Pipe Junction

Pipse Jumctian

Pipes Crossang

Plug

A Bloed

Pressume Takeodl

ey

I rnang ks

IFevovar Romree

ArToNnE

Slopang Arroww

v Foruriag:

239

Preumatie  Hwdraalic

C C

Shows ose or other flexible ling, Could be
whole length or only & poriion of the conduit

Denotes a oo or cross whene lings connect to
onc another. The connecting Dot 15 always used
wath the Jumper below. Prefemaed way,

Demoties pipses conSecting Jl & W of cioss

o] sy

Denotes pipes crossing.  Profermed wan

Dheniles pipses orossing. Opstsonal way

Shaows a connection for bleoding tapped air

A eonmection Tor laking power Trom a boe or for
pressure testng. Shown plugged.

With takocfl line connecied .

Shows directon of flow and
tvpe ol Muid

=151
Hydraulic

Dieniotes a power souncd from amsather pant of the
dchenmtic or o another souree

Indlicsies dinecizon of rotation of & pump of molor
shafi, valve asctupdor or paber pofaator,

Imchcaties dimessison of rwement of & oormpssment

Soroans vsed For Mosy directson m valves. Areows
wilth a porpendioular line opposste W artos loed
Serows with o perpendicalor lise of the heod end
miheates the path stays conmecied b0 18 satleot

vl

1 ATIRIYDS

A aboqing ammow throwgh a paarp, valve, spomg,
wushion plunger, solemoid or other deviee inibicates
it 15 adjustable or vanahle




CHAPTER 4 =0 Svmbids & (ilossory

IS0 Designation

Picture Representation

Circhos and
Semm-cireles

]ﬂtim'snlh A Ty devaen much asa IR oF
motor, Demodes the device is copoble of
comlmueas rolaion mone o beth direchions

Curekes of dilforem sizes are the besis of wnit of
e enl mstrmenis such as gouges

Also represents mechanical rollers on cmm
operated valves

Semu-cireles denode rotury cutpul devices Lhat
eyl |:..1|ul'-ln.' ol costamione rolaisen These
netisators only oscillate througl some are

Sqpaares and
Rectangular Roxes
iy r||1'|:1:-|

Sapuearg o peclangular boxes of envelopes are
the tasie vmat of pressare amd dmectionn] control
valvis, Sinple bootes demate pressure controks
while muluple bowes show direetional controls.
Thes wirlve opeator bex 15 abso a reclamgle

Dhaaresasd
Shaped
TFoxes

Erommand -Jmpnl bosess imwdicote o Maxl
canditsonimg device liko a filter, lubricator,
or heat exchanger

Mireollanvous
Svmbals

A savtoath line reprosonts a spring
Back g back seom-circbes on a line show a
standard onfice that is affected by viseosity

Back to back V" ona line desotes an onfios
Tt a2 et slfeedsd by '.:1|.'-\.v\i1!.

(Reservairs Chapher &
Reservoir
Open Ta

Almospdicie

Prossumred Reservonr

Limes I'['rrn1nu1|-11l:

Above Ol Level,
|
1

Balow Oil Level

-

Cleam Ot Cronver

For systems that opemie mn comtammated locatsons
of when using pressiee o force fuid Mow

|Heaters Chapier 6

Tank [Teater

Show Enengy

Enmdering Fluid Flow

Heatn
Houds Teng.
Comtrol
Elsgtric Heating Unit

[Heat Exchangers
(Conlersh
Chapicr &

Wter Cooled
Heat exchanger

Ietemal
Emergy,

Agros Show

Hemaoval

External Show Liquid Cooling

|HI1:.|j, J’I':'I In

s o

Slself and Tube Heat Exchanger

Water [i

Woter {hat




CHAPTER & rsc) Sumbals & (ifossary

IS0 Designation Swvmbal Picture Representation
Heat Exchangers
P milers] Imtermal  Jhrsows Slain kl 1a
Chapier & Emorgy Retmival
Ior
Ao o lesd wnd Fam
Hest Exclusnger Extemal Armowa
Show A Coclmg
Nl st

Fan Cooled Rediotor Tyvpe Hoat Exchanger

Toempaerature Controller
Chapter &

Iatemal Arsows Show Enengy
Avbded 1o o1 Bemoped From Fhed Flow

Licpeid Coaling

Witer or ol In Ol Ot
Hem En 6 b
Wakar ar

S Oned Shell and Tehe 3'...-|n|'s,1.qluln.' Combroller

Tempernmre Controlbed
Wiler Yahe
Chapler &

Wt li.ll1
-
I-I A
T

Water In

o Hen

lermgerature Controlled Waler Valve

Aiir Ling Fikter

Chapter T

Air Line Fiber, .
Regulator and Lubricatn
Chapter 7

_i@'

Simplified Symbol

Chapter 7 AT [Nt pmte M Bt
‘
; Filter Elemnen
Wkl Munusl Denin
With Awtemnate Dran
Alr Line Lubricator Addjusting Knoh

Sight Gilass




CHAPTER 4 150 symbats & Glossary

150 Designation

Symbol

Picture Representation

In Tank Hydraulie
Sanction Suming
With Hypass

In-Line Retum Filter
With By pueis

In-Line Pressuse Filier
Without Bypass

Thasl Prersure Filter
For Chanpang Elements
While Circait i
Rumning

Adr Dryer ey | henical Fill Poa
Chapter 7
ey Aor Ot
“hemical Pelkets
Wizl A SereeE
In
Condensate and
Spent Chemaeal Dinim
Dalspuiscenl Drver {Absorplain Typae)
Puage Aar Li Py Adr Ohut Wel Lory
Purpe A (il Air Air Chat
Chenmenl leatne
Fill Port Hister AT b Al
Heat Exchangery®
Thes s A 10 Fredig
Tower Fower Heat Waler
Ihvvng Deyimg B e W Separabion
A ha
Purge Air Owl
Desieennt Drver (Adsorption Tvpe) Pefngeration Drver (Condensing Tvpe)
|Hydraulie Filtors Bale-m
Chapter 7 3y paas Chick

Walve

In Tank Type Suction Stramer




CI ]ﬂl.l“!'ER 4 IS0 Svwirbnis & Cilossary

150 Designation Symbol

Picture Representation

Pumips Ot
Chapter 8
Aar Pamp
Single $oge

{Cnampessarh

Arr Pump
T Stage
(Compeessory

Hydraudic Fump
Fixed Volume
Sangle Flow
Sangle Stoge

Hydroulic Pump
Fixed Voluse
Dhonsdbbe Flow

Single Stagi

Hydewudic Pump
Fixed Volune
Sanghe Flow
T Stage

it
Hyvdenulic I:'|:|m|'|
Pressure Compensnied
Simgle Flow #
Single HSinge I!mn: In

et
Hyidrmulic Fuomp
Presaun: L'\.‘ll'lq.'u.'li.i:l'h\d
Yomable Yolume
Sangle Flow f"
Single Singe Elaind In

Complete Symbal — Singilied Svmbol

Ol

In

[T n
Indey “O 1

resire Addjaedmes

[Drmr

Violusmeg Serew
Vane Type

Paston Type




CHAPTER 4 150 Sumbals & Glossiry

I 150 Designation

Symbol

Picture Representation

|Pump=
(Comi"d.p

1ydrahe Pump
Varmlile Volume
Bi-directional Flow
Sanghe Stage

Hydraalic Pumg
YVarnahle ".'|‘-|mr||.'
TRi=directonul
Singhe Stago

Closed Loop Cireuits

”-. i!rilllli'.' I‘IﬂF]"
Frsed Yolans
Smiphe Flow
Singhe Stage

Wath Load Sensing

Hydroulic Pump
Pressure Compensated
Haighe Flma

Smpghs Stags

With Loud Sensing

Aar Bleed Valve for
chivsed cember erreuins I
Jet mapped air escape
Trcaens prannpy ukled

Witk Charge Pump For

Chag

Trnin f

=
i
1
i

1 | 3'|I:-.|||I|H

* o

1
!
i

Lime

|
Load "
Sensing - T-E
|

Ll I
Sonsmg -
Line

Inlet

[5_-.1:.1:

Im
LT

Wolusne and Directiom ,:
Controd

Heactiion Ring
i imaker
Block
Firoke Condro]

Flow Parts

Chairge ~hinge
Relwet Pump

Mlzin Heliel

r 'i\lll “.l.'ll'\-i“ll I hip

O

l.oad Sensmg

T
—

Wifws

Tor Tank
Helow Fhosd Level

From
Purrmp

|Rebiel and Unbouding
Valves Chapter
Relwel Valve
Dhrect Acting
Addjestahle

Relhel Valve
PFaliot Operated
Adjustahle
Wil Vel Pont

Typical Svmbil

| -
Showing Vient Parn

Acusting Knob

limk

Ralameed Fiston Diesign

Pappe Design




cl‘l IﬁIII]’_',R 4 .|'.\T.|‘."i_|.'.-.l|.frul"\. o -I'r'|'-.l-\..'.'4a.l:|.'

150 Designation

Symbeol

Picture Representation

Reliel and Unloading
Valves (Comt'd. )

Salenosd Opemted
Rebel Yalve
Mormally Opean

solemad Chperatid

Mormally Closed

Unbaadimg Valve
IEsiernal Palai € |‘|'\'r;|:|.'|]
Throat Aoling

Unibanding Valve
External Palot Opersted
Pibot Crporated

Alen load ax an
Accumalador Ciromi
Pump Lnloading Valve
Fhrough Unboadmng
Spoal

|":-:v|u1|1|-\.r||.||
Reliel Valve

et Asstang

Propertional
Rehal Valve
Pl € }i“ulu:l

Tank

i

R o o s o s e—

Tank

riet Acting

I'and:

Fropoatiomal
Solemoid

ot
L I'I_\.'I:Il.'\.l

Inloadmg Prton

Directinal Canirol
Vahves Chapter 11

Check Valves
Inlime, Suleplagi
Kloamted,

Screw Im ['.lr:|iL|.:!:\.'

In Ohl
Frive Flow ¢ Free Pl

o~

As a Rack Pressute Valve

Frive Flow B

In-hine Valwe

:‘\|J1I-L£.I|L' Valve

Ehat

II:I




CHAPTER 4 IS0 Svmnbols & Glossary
150 Designation Symbaol Picture Representation

Chralie:

{Dircctianal Contral ===y

Walves (Cani*all) W In Froe Flow 1 Iu:] Ia Ukificed Flow
[
1

Cmificed Check
Valve

Tillos Cperatid - T
Cheek Vohes --é' - =1 -

Filot to Open With Decompression

--é._
Falol Port bt b Close

Pilot g0 Close Pl b0 o

Pilon Tfart

nit Voriex Boflle (Typ)

= "1b1 Pistom

Pre-fill Walves
W aiut Pilot Porty  Tank Pon

'Ih:u'unpn.':.ﬂ-m L1

Fealure ¢

Cy |lll'k|.L'I Pt

Jank Porn

Palod Porl

Filint 'I"nrl: Tank Port
1

Wit
Decampresaion
Femture
Oy Imsler Pasi )
Pilot Porty To Close
High |_ 1T Pilon s Chose Port
Prossure - [Tt Prston
Poat I I X I Prossare Port
Sludang Sleeve (R FRU W W F— = Tank Pilot to Chpen Post
Prefill Valve Port || I Post g ; Spoked
. - | Slidmg Sleeve
PITH H 14
i I Y I Tank Foarts
. l.—L. R Cylinder Port
ibot Port Do g
Hand Coatiol
Rotery Shear Vake Ratary Conmection
I-"'.N".:} 1-":5.-'":\. ¥
Flvw Part




CHAPTER 4 o sumbels & Glossary

150 Designation

Symbaol

Picture Representation

Directbonal Conirol
Valves (Cont’d )

Pappct Twpe Wilve

Slaudmg Plate Valve

Spool Type Valve

4-Way 2 Poaiten Valve
Sruiny Renum
[hreat Aotmg Solenowd

A-Way 2 Positeon Valve
Detented
Phret @t Solimomd

4-Way 1 Pesition Valve
Sypruigg, Return and
Ietenied

2 Poaition Walve
Tvpegnl Transstion or

Crossover Copditvem

Solenoad Pilol Oyorated)

Mumual
And
Il

M9l

o bt
1

KAy

In

Cyl

all

fixh

Cyl 2

In

hE

s

[

1

Pl

Imtermal Dramn

b
Dirain Frosrt A7 RTT P
Smming Kelurn
”r
3
X |+
A

WA

Open Urossaver

Huetrn
!-i|'||i:1p-

Dietented

L LTk

Al

Closed Crossoter




CHAPTER 4 0 Nymiborls o (rlossory

Picture Representation

IS0 Designation Symhbol

|Dirctional Contral _
Yalves (Cani™L) = =

Solemond Cm
to Bobanusal
\;h,'nll'lj.]\: Yalves Hy 7 wer

[ T Ride
A-Way All Port Rboekid Conter

Dhrest Solenmd LL | =1 x Hll-%l

Jank Coring

Operated, Theee ALy
Pasition, Spring 4-Way All Posts Cipen Cent

Contered Deroctional T
Copire] Velves LL Ll x ﬁ

=
=

4-Wav Floai Centes All Ports Blocked Al Parts Cpon
I E E 4 1 Sl Spool
Lo HHE e
4-Woy Tandem Centes Flaat Cenler Sganod lamden Conpor Spoal
Four Standard Cenfer Condithns

Solsd Plug Hese
Solenoad Pilod L ﬂ |1|I!§L1I'| Mace for Extermal Palod
Operated Thiee for Extemal Drain Orificed or g Plug
Pasition, Sprmg ﬁ L X Hemoved for for [ndermal
Centored Directional fuilermal Drnem Filat Supgdy
Comtrol Valve Simplified Symbal

Solenowd Pilo
COperated, Thee
Tasition, Sprmg
Centered Directsonnl
Coprire] Valves

With Palot Chokes nmd
hlain Spool Swoke
Limuting Serews




CHAPTER 4 mor Sumbars & Gilassary

IS0 Designanon

Svmbaol

Picture Representation

Directional Control
Vahves { Cont"d.j

Solenosd Filot
L] |'|'u'r!|u:-.l_ Thiee

Ihes Solenmd

Inbferential Area ergered
Sleeve With
Uenlering
Waslsr

Pasition, Hydrmlic
Cemered, Dhncctional
Contraed Valve

_

Complete Svmbaol

Intarmal Pilot Supply, External Deain

.‘1!1i.|"|iJ|.;5; Sl
Wbz Showmn in Shifled Comdition

AN

A

Hl

Cither Available Center Condifions From Mot Manufseturers

A

-

1Tl

4-Way I Position Single Solemobd
All Poms Bocked Center

GO

Float Center

il

Purmp “A” end Tank Connected
“HT Blocked

iy

18 B
Xi

4-Way 3 Podisen Doubde Solenoid Spring Centered
All Ports Open Center

il

H

:|.'|'\i1|.':I| Crossover o Transitton Conditrons

il

Xl
Xl

]'"l.lmp B arsd Ta

AT ocked

Oty Cember Otnliced Flow ¥

1
I ([ E
v Uy Ue
Prusmp ul;l' AT Blockd
MW wTmk g
4 A

M

I_T

X

7]

Sample Salenold Spring Centered
Al Rest m Centir Condition Shilt s Flow Path

i

Tandem Cener

il

nk Connesiod

Pumap “A7 and “H” Connected

|'amk Blocked
1
X5
T-' T

Wil

I 1
F'Lunp and “1 Blecked

A b Tonk
s
T T i

Lot Cleniler Onalrced Flow

]

1
i
M
Simgle Sal reoid Spnng Hetum
Al Rest i Flow Path, Shill o a Center Condition




CHAPTER 4 150 symbois & Glussary

Solenosd Film Operated

150 Designation Symbol Pre 1966 ANSI Symbol
| Bircctional Contral =
Walves (Cant ™) EM Oiperstar Fe
Valve Operators Mliaznial Fiasd Lever A
ol ol —
L
Push Pull Fush-Tll >-
Button
HI Al 7
Faot Peaal Fueot Treadle . |E’DL {
On-0HE Sobenoid Infindtely Vanable ]
Sadenond |-Q-r
L |
Polotoriznd Actstor  Cam Olperator ]
1
AL I =
L ]
i = Wy e palbor Ry las ar Tracer
M =] )
Spmg Retum Aar Bleed-T Cperangd
I ]
-of[l  -ef[[ M !
Hydraulie Air
Pilot Oiperated Filot Operated
M Falot Oiperaied -J
Valve Uperatons Indicatmg Iifferental Piol Aseas
lempermiere  Valve With Mechanical
Uy Foodback
L ]
S0OL PIL
o] o] =]
Hydroulic Preamnatic




CHAPTER. 4 150 sumbais & Glossary

1SO Designation | Symbol

Picture Representation

Dircciianal Conirol
Vahes (Cont™d.)

NFPA AND ISO STANDARD INTERFACE LAYOUTS FOR
HYDRAULIC MRECTIONAL CONTROL VALVES

Paowt 135"

NFPA. IS0 CETOF NG ORTDIA PORCT CONFIGURATION RORINAL FLOW
i B
por w7 4 177 Port A |° O 5 GPM
[arsi ) Pk
Fiart ~Te——1 =
0 e}t
Port A | _.‘0
Do3 03 i i 95 Ol yurion- B0 PR
D P TR
T P 8]
Dos 0 g i 446 (e Pon =" 10 (PN
Fort "Bz "'E_‘jD Ol
m 7 = (=]
Port T2
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