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Rozvadéce a ventily / Switchboards and Valves

VSeobecné / In general

Rozvéadéce a ventily jsou zafizeni pro fizeni (nebo regulaci) rozbéhu, zastaveni a sméru
¢innosti jakoz i tlaku nebo pritoku média dodavaného cerpadiem, kompresorem nebo
tlakovou nadobou. Nazev rozvadéé se uziva u vech zafizeni, ktera ovladaji (rozvadeji)
pritok mezi dvéma a vice pfipoji pomoci vnéjsiho signalu a to pro ovladani pneumotoru.
Podle DIN /1SO 1219 a podle doporuéeni C ETO P je ndzev "ventil" spoleény pro ven-
tily i rozvadéde, CSN vsak tyto dva terminy rozliuje.

Rozvadéce a ventily se déli do 5-ti skupin:
1. rozvadéce

2. ventilova hradla

3. tlakové ventily

4. pritoéné ventily

5. uzaviraci ventily

1. Rozvéadéce / Switchboards
Rozvéadéce jsou zafizeni, ktera ovladaji smér pritoku vzduchu ke spotebii.

Switchboards and valves are an equipment designated for control (or regulation) of
acceleration, stopping and direction of activity as well as pressure or passage of medium
delivered by a pump, compressor or pressure tank. The name of "a switchboard" is
used in all equipment controlling (distributing) the flow between two and more junctions
(connections) by means of an external signal, namely for the engine control. According
to DIN / ISO 1219, and recommendation of C ETO P, the name of "a valve" is commonly
used for valves and switchboards as well, however, the Czech National Standards
distinguish between these two terms.

Switchboards and valves are divided into 5 groups:
1. Switchboards

2. Valve barriers

3. Pressure valves

4. Through-flow valves

5. Closing valves

The switchboards are an equipment controlling (regulating) the direction of air flow to a consumer.

v v o

1.1 Znazornéni rozvadéct / llustration of switchboards

Pro zn4zornéni rozvadécl ve schématech se pouzivaji normalizované znacky, které vyjadfuji pouze jeho funkci, nikoli vSak konstrukéni provedeni.
In order to illustrate the switchboards in schemes standardized indications are being used, expressing only their function but not their construction layout.

Popis / Description

CSN (Czech National Standard) / DIN

Funkeni stav rozvadéce je znazornén ¢tvercem
Functional state of a switchboard is indicated by a square

Pocet ¢tverct udava pocet funkcnich stavi
Number of squares indicates the number of functional states

allw

Cary uvnit policek udévaii vnitini kanaly, §ipky smér pritoku

Lines inside of fields indicate internal channels, arrows then indicate the direction of flow

Hn

Kanaly uzaviené uvniti prvku se oznacuji pficnymi ¢arkami
Channels closed inside of the element are indicated by cross short lines

Kanaly spojené uvniti prvku se znaci teckou
Channels connected inside of the element are indicated by a point

External junctions (connections) are indicated in the square designating zero or "basic/starting" state of the switchboard

Hoo

Dalsi stav rozvadéce dostaneme posunutim policek
Further state of the switchboard gets indicated by moving the fields

a
xk

Jednotlivé funkéni stavy Ize oznacit islicemi (CSN), nebo malymi pismeny a nulou (DIN), pfiéemz nula zna&i zakladni polohu
Individual functional states may be indicated by numbers (CSN), or small letters and null (DIN), while zero indicates the basic/starting position H

Pfimy odfuk do atmosféry (odvétrani) - trojuhelnik
Direct venting into the atmosphere (ventilation) - a triangle

Odfuk (odvétrani) trubkou
Venting (ventilation) by pipe

gk

Pro snadnou a pfehlednou montaz jsou vystupy rozvadécl oznaceny a to u starsich typi velkymi pismeny, u novéjSich typt éislicemi (navrh C ETO P):
For easy and well-organized assembly the outputs of switchboards are indicated by capital letters, namely in older types of them, in newer types numerals are used (Draft

CETOP):

Pracovni vystupy / Working outputs A /B, C
Napéjeni / Feeding P
Odfuky / Ventings (ventilations) RS, T
Ridici vstupy / Controlling outputs Z, XY

2, 4, 6 (sudé / even numerals)

1

3, 5, 7 (liché / odd numerals)

12, 14, 16, (10 + ovladany vstup / controlled input)

Oznadeni rozvadéce je dano poctem vnéjich pfipojli a poétem funkénich stavl. Prvni Eislo udava pocet pfipojli (napajecich, pracovnich a odfuki, ale ne fidicich). Druhé ¢islo

oznacuje pocet stav(.

The switchboard indication is given by number of external connections and number of functional states. The first number shows a number of connections (feeding, working and

exhausts, but no controlling). The second number indicates a number of states.
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1.2 Ovladani rozvadéctli / Control of switchboards

Rozvéadéce Ize ovladat rliznymi zplsoby. Znacku pro ovladani kreslime vodorovné The switchboards may be controlled in various manner. An indication for control is
z boku krajnich ¢tvereckd. drawn horizontally from the side of end squares.
A) ovladani silou svalii / Control by power of muscles CSN (Czech National Standard) / DIN

obecny znak / General symbol

pedalem / By pedal

pakou / By lever

tlacitkem / By push button

B) mechanické ovladani / Mechanical control

narazkou, dotykem / By impact, touch

pruzinou / By spring

kladkou / By roller

sklopnou kladkou (zpétny chod naprazdno) / By tilting roller (reverse idle run)

tahlem / By tow bar

C) elektrické ovladani / Electric control

elektromagnetem s jednou civkou / By electromagnet with one spool

elektromagnetem s vétsim poctem vinuti plisobicich v jednom sméru / By electromagnet with greater number of windings active in one direction

elektromagnetem se dvéma civkami s navzajem opacnym Gcinkem / By electromagnet with two coils with mutually reversal effect

D) ovladani tlakem (pneumatické) / Control by pressure (pneumatic) - pfimé ovladani / direct control

zvySenim tlaku / By increasing of pressure

poklesem tlaku / By reduction of pressure

rozdilem tlak(i / By difference in pressure

- neprimé ovladani / indirect control

predzesilovacem zvySenim tlaku / By preamplifier by increase of pressure

predzesilovatem poklesem tlaku / By preamplifier by reduction of pressure

D) kombinované ovladani / Combined control

elektromagnetem s predzesilovacem / By electromagnet with preamplifier

mE el B BEE | EREE | R

elektromagnetem nebo pfedzesilovaéem / By electromagnet or preamplifier

Podle trvani fidiciho signalu rozliSujeme: According to controlling signal duration, we distinguish between:

1. Trvale plsobici Fidici (pfestavny) signal 1. Pernamently active controlling (resettable) signal
Rozvadé¢ je po celou dobu prestaveni vystaven plsobeni fidiciho signalu (ruéné, During the entire period of resetting the switchboard is exposed to the activity of
mechanicky, pneumaticky nebo elektricky), zpétny pohyb je realizovan ruéné nebo controlling signal (manually, mechanically, pneumatically, or electrically), the reversal
pruzinou. movement is realized manually or by spring.

2. Kratkodobé plsobici Fidici (pfestavny) signal 2. Short-term active controlling (resettable) signal
Prestaveni se provede jednim, zpétné prestaveni druhym kratkodobé pusobicim The resetting is done by one, reversal resetting by another short-term active signal.
signalem.
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1.3 Konstrukce rozvadécl / Construction of switchboards

Konstrukéni princip rozvadécd je urcujicim faktorem pro jejich zivotnost, zptisob ovladani,

ovladaci silu, pfipojovaci rozméry a vlastni velikost.

Podle principu konstrukce rozliSujeme:

ventilové rozvadéce  se sedlovymi ventily
s kulickovymi ventily
s talifovymi ventily

Soupatkové rozvadéce s valcovymi Soupatky

The constructional principle of switchboards is a determining factor for their service life,

method of control, controlling power, junction (connection) dimensions and size itself.

According to the principle of construction we distinguish between:
Valve switchboards

Gate switchboards

s plochymi pfimocarymi Soupatky

s plochymi rotacnimi Soupatky

1.4 Ventilové rozvadéce / Valve switchboards

Pritoné kandly rozvadéce jsou otevirany a za-
virany kulickami, talifi, deskami nebo kuZzelkami.
K utésnéni sedel se obvykle pouziva pruznych tés-
niv. Ventilové rozvadéce maji malo soucasti, které
jsou vystaveny opotfebeni a proto maji vysokou Ziv-
otnost. Jsou zna¢né robustni a necitlivé na necisto-
ty v pracovnim médiu.

Potfebna ovladaci sila je vSak pomérné velka, nebot
je tfeba pfemahat jednostranné zatizeni dané silou
pruziny nebo vyvozené tlakem vzduchu.

Rozvadéce s talifovymi ventily

Vyznaéuji se dobrymi tésnicimi vlastnostmi a jsou
konstrukéné jednoduché. K ovladani staci velmi
malé zdvihy (malé ¢asové konstanty), které maji za
nasledek zménu velké pritoéné plochy. Stejné jako
u predchozich typl ventilovych rozvadéct jsou
necitlivé na znecisténi vzduchu a maji znacnou Ziv-
otnost.

The switchboard through-flow channels are being
opened and closed by balls, plates, boards or cones.
For sealing of seats flexible sealing material is usu-
ally used. The valve switchboards consist of a few
parts exposed to wear and tear, and, therefore their
service life is high. They are very robust and insen-
sitive to impurities found within the working medium.
However, the controlling power necessary is quite
high since there is a need to overcome one-sided load
given by the spring power or due to air pressure.

Switchboards with plate valves

These switchboards are characteristic by good seal-
ing capabilities, and are constructionally simple. For
their control only small lifts (small time constants) are
sufficient resulting in a large through-flow area change.
As well as in case of previously introduced types of
valve switchboards, they are insensitive to air impu-
rities, and dispose of a substantial service life.

1.5 Soupatkové rozvadéée / Gate switchboards

U téchto rozvadécl se propojovani kanalll provadi
valcovymi, plochymi nebo rotacnimi Soupatky.

Rozvadéce s valcovymi Soupatky

Jejich fidicim prvkem je déleny pistek - Soupatko,
ktery svym posuvem uzavira respektive propojuje
jednotlivé kanaly mezi sebou. Potfebna prestavna
sila je mala, protoze Soupatko neni zatizeno nesy-
metricky, napf. tlakovym vzduchem nebo pruzinou
(jak je tomu napf. u rozvadécéd s kulickovymi nebo
talifovymi ventily). Lze u nich pouzit vSechny zpi-
soby ovladani - ruéniho, mechanického, elektrického
i pneumatického, a to i pro vraceni Soupatka
do jeho vychozi polohy. Potfebny zdvih Sou-
patka vSak je mnohem VétSi nez u ventilovych
rozvadecu.

Hlavnim problémem Soupatek je jejich utésnéni.
Tésnéni kov na kov, pouzivané v hydraulice, vyzadu-
je Uzké vyrobni tolerance Soupatka a diry. Pro
snizeni pracnosti vyroby a odstranéni drahych oper-
aci spojenych s vyrobou v Uzkych tolerancich se
Soupatka tésni pomoci "0" krouzkd, umisténych bud
v Soupatku nebo v télese, nebo pomoci manzet.

In these switchboards the channels are being inter-
connected using cylindrical, flat or rotation gates.

Switchboards with cylindrical gates

Their controlling element is a divided piston - gate,
which by its alternating movement closes, intercon-
nects, resp. the individual channels among them-
selves. The resettable power necessary is small
because the gate is not loaded asymmetrically, by
e.g. compressed air or spring (as in case of e.g.
switchboards with ball or plate valves). All methods
of control can be used in them - manual, mechani-
cal, electrical as well as pneumatic ones, namely
even for return of the gate to its starting position.
The necessary gate lift is, however, much greater
than in case of valve switchboards.

The main issue of gates is their sealing. The seal-
ing of "metal on metal", used in hydraulics, requires
narrow manufacture tolerances of the gate and
hole. In order to reduce work demand of the pro-
duction and avoid expensive operations associated
with the manufacture in narrow tolerances, the
gates are being sealed by using "O'rings placed
either inside of the gate or inside of the body, or by
means of cuffs (packing).

with seat valves
with ball valves
with plate valves

with cylindrical gates
with flat linear gates
with flat rotation gates

REZ/CUT B9 561

'd ‘ i
_________ —
+
1 [ 3l
1D
Iig
Iig 11
=1
*
L[]

4
XI1.2006



Rozvadeéce a ventily / Switchboards and Valves

VSeobecné / In general

Rozvadéc s plochym rotacnim Soupatkem

Tyto rozvadéce jsou vyrabény pfevazné pro ruéni nebo nozni ovladani. Jiné zpisoby
ovladani téchto rozvadéct se realizuji obtizné. Rozvadéce s plochym rotacnim Soupatkem
jsou vyrabény hlavné v provedeni 4/2 nebo 4/3. Kanaly se propojuji pootoéenim kotouce
s vyfezy v télese rozvadéce.

REZ / CUT SR 4211 A
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Switchboard with flat rotating gate

These switchboards are manufactured for manual or foot-operation control. Other meth-
ods of control of these distributors are realized with difficulties. The switchboards with flat
rotation gate are manufactured mainly in 4/2 or 4/3 dimensions. The channels are
interconnected by turning the disk with cuts in the body of the switchboard.

1.6 Skrtici ventil s jednosmérnym ventilem / Choke valve with single-direction valve

Tento ventil se nékdy nazyva "zpétny Skrtici ventil' nebo ventil pro fizeni rychlosti. Pritok
u tohoto ventilu je pfiSkrcen pouze ve sméru, ve kterém je jednosmérny ventil nepri-
chodny. V opacném sméru se jednosmémy ventil otevfe a vzduch prochazi volné mimo
pfiskrceny prifez. Pouziva se pro fizeni rychlosti pohybu pneumotord.
U dvojéinnych pneumotorl existuji v podstaté dva zplsoby Skrceni, a to:

a) Skrceni na vstupu (primarni)

b) Skrceni na vystupu (sekundarni)
Skrtici ventily se zpétnym ventilem maji byt umistovény pokud mozno co nejblize pneu-
matickym valctim.

REZ UHLOVYM SKRTICIM VENTILEM / ANGLE CHOKE VALVE CUT

This valve is sometimes being called "a reversal choke valve" or a valve for speed control.
The flow in this valve is choked down only in a direction in which the single-direction valve
is blind. In opposite direction the single-direction valve gets opened, and the air passes
freely outside the choked cut. This is used for pneumatic engines speed control.
In two-action pneumatic engines, basically two different methods of choking are used, namely:
a) Choking at input (primary)
b) Choking at output (secondary)
The choke valves with reverse valve are supposed to be placed as close to the pneu-
matic cylinders as possible.
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