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Fluid Power Capabilities ROSS

a global family

Standard Pneumatics Pneumatic Safety Pneumatic Panels/Systems
ROSS. FLUID POWER PRODUCTS FOR PNEUMATIC SOLUTIONS ii

FLUID POWER PRODUCTS FOR PNEUMATIC SOLUTIONS ROSS,

GENERAL AUTOMATION PRODUCTS SAFETY-RELATED PRODUGTS
* Warual Leckout L-Oo¥=Vakas
BASE MOUNTED VALVES AND SERIAL BUS * Pilcted Yaksa wih L0 Canmol
COMMUNICATIONS + Soft Stert EEZ-ONeVahios
+ 150 Valves with Serial Communication : B'Fb'mfg.?:uﬂhfﬂm"ﬂ Valves
: If'?s(llm?!i. 15407/2, 5599/, & 5529/1) 0"’3“'1 Piot Onamied KVakvon
SAE Catsgory 2 and 3 Pilol Operated Check Sensing Vakes

+ Cafogery 4 Canirol Felisble Dicubds Yakves

FLuip Power Sarery S S

)
= Canirol Aslnble Hydauic Double Vake

Propucts & SoLutions © RS o e

INLINE MOUNTED VALVES AND MANIFOLDS

* Poppet Valves & Manifolds

+ Poppet Valves for High Temperature and
Low Temperature Service

« Leak Tight Vahves and Valve Manifolds

* In-Line Valves with Namur Interface

ROSSIFLEX" SOLUTIONS
= Cusbom Products for S pedfic Customar Noeds

MANUAL & MECHANICAL VALVES

= Pendant Control
* Holler & Cam
= Pushbutton & Selector Switch
i mnlm.nmm SYSTEMS
+ Pedal & Treadie S vohlce
= & Entry Paclages
« With Lockout L-C- X Yahas
» With Sensing Valves
VALVES FOR AIR FLOW CONTROL « With Cordrol Refisble Double Vakea
+ Flow Cantrol * Wubig Helsrele
= Quick Exhaust = Contred Pansls
« Shutils = ok Stands
« Check

AIR PREPARATION PRODUCTS (F-R-L's)
« Drip Leg Drains
« Standard, Coalescing, and Adsorbing Filters
« Standard, Precision, Reverse Flow, High-Relisf
and Remote Pilot Regulators
= Standard and High Capacity Lubricators
« Combination Units
« Electro-Pneumatic Proportional Valves

ROSS CONTROLS

ROSS CONTROLS®

Full line pneumatic capabilities with a focus on safety in hot, dirty and rugged

environments with the largest size ranges and highest reliability in the industry.
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Your Speaker:

Dietrich Warmbier

Global Safety Product Manager

Certified Functional Safety Engineer

Joined ROSS in 2008
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THIS IS WHY

WOMEN LIVE LONGER THAN MEN

7 ) a global family




Process control RUSS

a global family

The Control system does NOT END with the wire!

It includes all components involved in performing the safety function; sensors, manual input, and
mode selection elements, interlocking and decision-making circuitry, and output elements that
control machine operating devices or mechanisms.

Safety Input + Safety Logic + Safety Output Complete

Safety Function
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Process control RUSS
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Safety Math
PLe+PLe+PlLe=?

Light Curtain Batalardalatve
Safety Input Safety PLC ¥

2

Logic

R
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1ISO 13849-1:2015 ROSS

a global family

6.2.5 Category 2: Initiating of a safe state

PLato PLc: whenever practicable,
initiation a safe state,
otherwise a warning will be sufficient

Category 2
PLc

PL d: the Output (OTE) shall initiate a safe state
until the fault is cleared!
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PLd PLd/e PLe
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Hazards & Failures ROSS

a global family

3/2 Normally Closed Poppet Valve - De-nerqized

| Exhaust Area

Outlet

1" 2023 ISSA Safety Seminar | PM Safety
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Hazards & Failures ROSS

a global family

3/2 Normally Closed Poppet Valve -nerqized

Outlet

Inlet Area
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Hazards & Failures ROSS

a global family

3/2 Normally Closed Poppet Valve - Crossover

* Inlet Pressure
 Exhaust area
* Inlet area

1" 2023 ISSA Safety Seminar | PM Safety
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Hazards & Failures RUISS

a global family

ROSS
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Hazards & Failures RUOSS

a global family

This will never happen?
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Pneumatic Lo

™ SS, A t
ROSS | | Ay

\jgmatie | peceo’ | pneumalrol

ck-out Valve Solutions

PUS - Prevention
of unexpected
start-up
QLockout-Tagout)

Pneumatic Safety Valve Systems

Manual Lockout
Valves

Safe Pressure
Select

Safe Exhaust

Safe Dual
Pressure Return

Safe Return

Safety Expertise and Global Support

e

manufact!S

ROSS

a global family

Superior Value
in Pneumatic

Safety

® Broadest safety
valve portfolio

e Superior
pneumatic safety
technology

® Longest lasting
valves in the
market
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Pneumatic Lock-out ROSS

a global family

e Requirements (I1SO 14118)

A manually operated valve
* Not be used for any other function
e Located outside of

hazardous areas
* Should only be able

to be locked in off position
e Easily identified and operated
* Tamper resistant

a global family
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Pneumatic Lock-out R SS

a global family

,Napo in ... Safe maintenance!“ Episode ,Lock out”

Courtesy of Via Storia, France

a global family

ﬁfj‘ Automatic
I Valve
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Pneumatic Lock-out ROSS
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* Best Practice (ANSI B11.0 & B155.1)

» “Positive action” which would indicate only two positions (ON and OFF)
* A method for the employee to verify that the energy has dissipated after
* Full diameter exhaust (rapid release of stored energy)

Example: 230l at 7 bar (valve 6 %"
¢ L-O-X° - Valve = 35 seconds
* Bleed port > 11 minutes

3
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Pneumatic Lock-out ROSS

a global family

Pneumatic Energy Isolation Example 1 - With standard Lockout valve without Soft-Start
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Pneumatic Energy Isolation Example 2 — With standard Lockout valve with Soft-Start
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Safety Isolation systems for LOTO (osHA conform)

ROSS
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ElectroGuard™ SIS
Main Confrol Panel (MCF)

Becirical Issialion Moduie
Power Conltactors for isolation
and grounding.

Caonirol Medule

Houses the power sugply, safely relays,
salefy comrol reigys, and vollage sensing
relays, winch confrels the sysiem funcion.
This I a faclory sealed, replacealile module.

Remole Lockowf Stations (RLS)
The comvenient way o iniiale
the zolation sequence.

Branch Circuil Protection (Oplional)
Appiication-raled branch cireui profeciion device.

Communicalion Modele (Opfional)
To provide status indicaiion o a nelwork.

Poevmalic (PIF) and Hydraulic (HIP)
Isolalion Panels (Available as aplions)
Prowides the unique ability fo isolle
pnenmialic or fydraufc energy, concurrent
with the electrical isolation.

This is 2 factory sealed, replaceabie panel.

o o Exlernal Expansion Panel (Oplional)

Used to connect addilional Remole Lockow!
l | Stations. The Electrobuard™ sysiem can
accommodaie between 4 and 10 ALS.
This iz 3 factory sealed, replaceabds panel.

ROSS ElectroGuard™
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Pneumatic safe-exhaust

SDE - Safe De- SEZ - Safe STO — Safe SS1 - Safe Stop 1
energization Energization STorclue Off (Uncsotntr;Jlled
(Safe Exhaust) (Safe Exhaust (Safe Exhaust) op
() with Soft Start) (Safe Exhaust)

ROSS

a global family

Pneumatic Safety Valve Systems ] ]
Superior Value in

Pneumatic Safety

Manual Lockout
Valves Select

> 1l

g.r : f A
| : |
7 | :

Safe Exhaust Safe Pressure

e Broadest safety valve
portfolio

e Superior pneumatic
safety technology
Safe Dual °
Pressure Return
i ln

Safe Return Internally or

externally Monitored

Safe Load Holding

| 1 L @5
N e

e Soft-start options

e Longest lasting valves
in the market

Safety Expertise and Global Support

e

manufact!S
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SS, A L .
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Pneumatic safe-exhaust - Example ROSS
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* Transfer press line part removal
e Operator removes part from conveyor A
e Partis placed on rack C
e Fork trucks remove full racks, load empty racks

R SS | Ba | Aygratic |DM' |pnerum0|:ro| I 2023 ISSA Safety Seminar | PM Safety

alve manufact!S




Pneumatic safe-exhaust - Example ROSS
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e Hazardous situation
* Once rack Cis full table D must rotate
e Operator controls 3/2 NC valve at control panel B
* Rotation creates crushing/shearing hazard

Crushing/Shearing

/ Hazard

Aut:omatlc ||)ecco |pnwmotrol |I 2023 ISSA Safety Seminar | PM Safety
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Pneumatic safe-exhaust - Example ROSS

a global family

 Safety controls
* Electrical push button controls 3/2 NC valve
 Valve supplies air motor controlling rotation
 Light Curtain E ensures no exposure to crush point

Motionless Rotating

<
T

SS r

A\ T A

BT

2023 ISSA Safety Seminar | PM Safety
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Pneumatic safe-exhaust - Example ROSS

a global family

* Valve failure mode — Stuck in shifted position
e Rotation continued
 Light Curtain & relay had no effect

Rotating
\

[T
3|

3 1

Aut:omatlc pecco moltrol [ 1™ 2023 ISSA Safety Seminar | PM Safety
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ROSS
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Pneumatic safe-exhaust - Example

* Light curtain cycle rate = every 1 minute
* Valve cycle rate = every 15 minutes

a global family

Light Curtain Valve
cycle time (sec) 60 900
hours per day 8 8
days per week 5 5 =
weeks per year 52 52 E
cycles per year 124800 8320 §
E
Input Logic Output £
Description| Safety Mat | Safety Relay Valve a
Biop 20000000
Nop| 124800 8320 CatB ' Cat1 @ Catz ' Catz @ Cat3 ' Cat3 @ Catd
MTTFD 100 100 100 Dcm none Dcmnone ucm low ncm med ncm low Dcmmad DCW high
pc|  99% 99% - I MTTF, low F) L C
category 4 4 MTer medium
| [ MTTF, high
System MTTFp 33 High
System DC 66% Low
System Category 1
PL c
I

B | Augmete | peceo | pneumatrol

manufact!S
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Pneumatic safe-exhaust - Example ROSS

a global family

* Fluid power solution
 Redundant, internal or external-monitored double-valve
* Fail safe (exhaust)
 Removes supply when de-energized (stops rotation)

flP
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Pneumatic safe-exhaust - Example ROSS

a global family

» Safety light curtain cycle rate = every 1 minute .

* Valve cycle rate = every 15 minutes

Light Curtain Valve

cycle time (sec) 60 900
hours per day 8 8
days per week 5 5
weeks per year 52 52 = a ‘_] _________________ ﬂ |__1 __________________________
cycles per year 124800 8320 & b — ‘ } ‘ ‘ |
3 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . EEEEER ERCEENEELIEE
Input Logic Output s c . ”
Description| Light curtain| Safety Relay Valve E -------------------------- l ----- . ---------------------
B10, 20000000 5 d .
ne| 124800 8320 J ] .Ci\
MTTF, 100 100 2500 /

CatB Cat1 Cat2 Cat2 Cat3 Cat3 Catd

DC 99% 99% 99% DCpyynone DCpgnone DCyglow DC,omed DC,glow DC, med DC, high
Category, 4 4 4 N
I MTTE, low P L e
MTTF; medium
System MTTF, 49 High . MTTF, high
System DC 99% High

System Category 4

PL e

e 2023 ISSA Safety Seminar | PM Safety
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M35 — Valve Operation ROSS

a global family

Conditions at Start:

Inlet 1 is closed to outlet 2 by both valve
elements A and B. Outlet 2 is open to
exhaust 3. Pressure signals at both sensors
SA and SB are exhausted. Sensors outputs
SA and SB are on.

=55 |i #N\Ufomatict |DeCCO |pnwmatrol L 2023 ISSA Safety Seminar | PM Safety
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M35 — Valve Operation ROSS
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Comparison DM — DM?

Valve ready to run
L |1

Valve ready to run.

Valve actuated
il il

B | Aygmeve | peceo’ | pneumalrol

Valve actuated.

1™

manufact!S

Valve locked out

il il
G R

Valve locked out.

ROSS

a global family

Valve being reset.
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RSe - Design Concept ( G-1/4")

Exploded View 4> 15mm Piot
System
L
3 e % Pilot Adaptor
| § Jin Plate

Position
Sensor

Valve Body
Gasket
Magnet
Plug- External
Pilot Port
Valve Base
(5/2)
End Plate
Valve Bod
v" Same Valve Body for Both & B
3/2 and 5/2 Control Block. J=
v Same Control Block for Both % e
Internal Pilot Supply & 5
External Pilot Supply . .
functionality. s

e

manufact!S
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4

ROSS

a global family

14 %
vl |

[ —

sl 1 1
5/2 Circuit Drawing

3/2 C|ch|t Drawmg

—=
Ao

3/2 Control Block (Base)

> e

R0

/ = @ _
/ - -

Valve Body Cross Section with
Internals

5/2 Control Block (Base)

\.\‘\ # U “L ‘ q -‘
(ﬁ ,“m%l’; 0 07._

== (

e a

fﬂ/
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Safe exhaust / block & bleed examples ROSS
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Pneumatic Safe Exhaust Example 1 — Category 1

3/2 single channel solenoid-operated spring return control valve with no feedback. A Category 1 control system may not require
a safe exhaust valve for general operation but may be needed for emergency stop or removing the air supply to vacuum systems
or other air driven devices. .

A

dl D |

- 2. To Hazardous Portion

%:\Q < ™~ > of Machine
H I_ =

Pneumatic Safe Exhaust Example 2 — Category 2

3/2 single channel solenoid-operated spring return control valve with feedback - must be monitored by the safety controller.

A

4l QD |

2. - To Hazardous Portion
D_*‘\‘{'\ 4 ™ D of Machine

Yy = g

e 2023 ISSA Safety Seminar | PM Safety
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Safe exhaust / block & bleed examples ROSS

a global family

Pneumatic Safe Exhaust Example 3 — Category 3 or 4

Two 3/2 single channel solenoid-operated spring return control valves with feedback - must be monitored by the safety controller.

A | A
i 2. @ 1 |  ToHazardous Portion
VT\JN < > of Machine
Yy =g s=

Pneumatic Safe Exhaust Example 4 — Safe Block & Bleed Example 1 — Category 4

3/2 dual channel solenoid-operated spring return control valve — monitoring may be internal or external depending on valve

series selected. = =
== o E'.rﬂh_S_O_ﬂ;S_ta_n_ , ' % %
%HA ‘AT mE ! pof—apap-—apap—apap
o B iy £ oo o
] ] —| i L [1 'LHJ}:M L
=, To Hazardous Portion ¢ Bl | | T - A i T
D % ¥ ‘T"“x D of Machine _:T‘| B T l : MP1 M-M MP2
i i = |2= (F
o o S i LU
Rtlssm”i Aygmatic | peced | pneumoatrol | 7YY 2023 ISSA Safety Seminar | PM Safety




3/2-safety Cat 4/ PL e valve solutions ROSS

a global family

Internally monitored Externally monitored

S

08
. T& B
@ &
L) @
B

L]
= 3 ‘e

with reset w/0 reset with soft-start w/o soft-start

ROSS || Aysmee | Decco’ | pneumatrol [ 2023 ISSA Safety Seminar | PM Safety
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ROSS
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Which exhaust valve to use and when?

Safe-Exhaust
Selection

Internally
monitored valves

User of Basic
Safety Relays

Externally
monitored valves

User of Safety
Controllers ‘

Externally
monitored valves

User of Safety
PLC’s
The externally monitored products are the cheapest and smallest of the 3 ROSS types.

2023 ISSA Safety Seminar | PM Safety

e
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Pneumatic Safe-Dual Pressure Select solutions ROSS

a global family

SLP - Safe
Limited Pressure
(Torque)
Pneumatic Safety Valve Systems Superior Value in
Manual Lockout i
T Safe Exhaust Safe Pressure Pneumatic Safety
w' Select ® Broadest safety
- } R valve portfolio
. v : e Superior pneumatic
7 _ : safety technology
e Externall
Safe Return Safe Load Holding Safe Dual Moni yd
Pressure Return onitore

A : .
i & 1 ® Longest lasting
d =3 . i : ; valves in the

o market

Safety Expertise and Global Support

ROSS | 3| Ause |pecco | pneumatrol

ve
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Moderate, Serious & Catastrophic injuries require the use of safety solutions that meet Rtlss
Performance Levels C, D and E according to 1ISO13849

a global family

Per EN16092-4 here is a Risk of injury if:
Force > 150 N (33.8 lIbf)

Weight of tooling > 15 kg (33 Ibs) '

Moderate 150 N (33.7 Ibf) < Force <400 N (90)
Serious 400 N (90 Ibf) < Force < 2000 N (450)
Catastrophic  Force > 2000 N (450 |bf)

Bore Area |Force (60 psi) |Force (80 psi) | Force (100 psi) Bore Area | Force (5.5 BAR)|Force (7 BAR)| Force (10 BAR)
0.75 0.44 27 35 44 14 153.94 85 108 154
1 0.79 47 63 79 22 380.13 209 266 380
1.25 1.23 74 98 123 27 572.55 315 401 573
1.5 1.77 106 141 177 50 1963.49 1080 1374 1963
2.5 4.91 295 393 63 3117.24 1714
3 7.07 424 80 5026.54

12.57

If fluid power hazards are moderate, serious or catastrophic

the safety solution has to meet PLc, PLd or PLe.

e 2023 ISSA Safety Seminar | PM Safety

manufact!S
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Let’s take a look at a welding station ROSS

a global family

Most welding work-cells uses clamps that are actuated by foot-pedals. These systems are generally operated at full
line pressure (100psi), most companies dump pneumatic pressure when the operator is loading parts.

M |
Lo;:lcjnit Low pressure supply RSe Dual Standard Clamps
3 Peag Solenoid
Ua!ve ) Select Valve Bank
Incoming B _‘ *l Jl ' "
Lil'l:E' —_ . I':'-.-.,- —— i--l-'
Pressure | § . : /=
: * .
High pressure supply h
E -

Welding and riveting machine manufacturers are using safe pressure select valves

to switch between high and low pressure when operators are in the load area.

== |i AN omatic: |DeCC0 |pn¢um0|:ro| I 2023 ISSA Safety Seminar | PM Safety
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Safe pressure select examples ROSS
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Safe Pressure Select Example 1 — Category 1

5/2 single solenoid-operated spring return control valve with no feedback. _
TH NOTE:

ﬂ 3 The use of Safe
H A Pressure Select
— solutions requires
l D—f\@d ‘ the force to be
[ [ 1 reduced to below the
' safe limited force of

High o
retract  fix  clamp o % é L5 150N.

Safe Pressure Select Example 2 — Category 2

Sd3

[0

S/2 single channel solenoid-operated spring return control valve with feedback - must be monitored by the safety control
system. E

T NOTE:
ﬂ EEENLy The use of Safe
H QF” . Pressure Select
- [ s solutions requires
l! D—E@ﬂ' ‘ o the force to be
] B S~ reduced to below the
o § = safe limited force of

retract  fix  clamp = L= 150N

Sdi

e 2023 ISSA Safety Seminar | PM Safety
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Safe pressure select examples ROSS
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Safe Pressure Select Example 3 — Category 4

5/2 dual channel solenoid-operated spring return control valve with feedback - must be monitored by the safety controller.

-h._
? -'/f?\\ <_
1 \ -' T~
H N A QB -
’_4. ““-R_J:_ ” 4'-_'-
l D—jl\ | -
] A=
= @’
retract  fix  clamp figh === T
| =
LOW = : L" ;| __l
= SN no
NOTE:
The use of Safe Pressure Select solutions requires the force to be reduced to below the safe limited force of 150N.
ROSS iﬁ'| AN Fomski |DM' |pneum0|:ro| L8, 2023 ISSA Safety Seminar | PM Safety




Pneumatic safe-return valve solution ROSS
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SDI - Safe SBC - Safe Brake
Direction Control
—9f[e
@ (Safe Return) @ (Safe Return)

Pneumatic Safety Valve Systems Superior Value in
Manual Lockout Safe Pressure Pneumatic Safety
Valves Safe Exhaust
e Select e Broadest safety
} _ valve portfolio
e i i
= ‘ : e Superior pneumatic
: = ' safety technology
. Dual e Internally or
Safe Return Safe Load Holdin I
£ Pressure Return externally
11 Monitored
g -3 g B e Longest lasting
L *‘ﬁ valves in the
market
Safety Expertise and Global Support
SS | | Augmete | Decco’ | pneumalkrol |17V 2023 ISSA Safety Seminar | PM Safety




Safe return example — Vertical Cylinder ROSS

a global family

* Single channel example

R ?z [
Nk ] 54 A
1 [ H«
Safety Relay >——]
e
! O T
Nk E_| 3 $

R SS | Ba | Aygratic |DM' |pnerum0|:ro| I 2023 ISSA Safety Seminar | PM Safety
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Safe return example — Vertical Cylinder

ROSS 5
a global family i

* Single channel example

e Y
g S s,
1 (T HH
Safety Relay [ —
‘w—(\\) m_<
T il
[

Aygmatic | peced | pneumoatrol | 7YY
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Safe return example — Vertical Cylinder ROSS

a global family

* Single channel example

R ?z [
Nk ] 54 A
1 [ H«
Safety Relay >——]
e
! O T
Nk E_| 3 $

R SS | Ba | Aygratic |DM' |pnerum0|:ro| I 2023 ISSA Safety Seminar | PM Safety
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Safe return example — Vertical Cylinder ROSS

a global family

* Single channel failure example

T\~
Nl | 5 L1 4
1 L HH
Safety Relay >——]
i [[He
T =7
[

R SS | Ba | Aygratic |DM' |pnerum0|:ro| I 2023 ISSA Safety Seminar | PM Safety

ve manufact!S




Safe return example — Vertical Cylinder ROSS

a global family

e Single channel failure example

it
W A 1

Safety Relay

<

<

T~
S

ROSS | Ba | Aygratic |DM' |pnerum0|:ro| I 2023 ISSA Safety Seminar | PM Safety
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Safe return example — Vertical Cylinder

* Two hand control system = 1 min cycle rate

ROSS

a global family

Cycles Two Hand Valve
cycle time (sec) 60 60
hours per day 8 8
days per week 5 5
weeks per year 50 50 a U B o
cycles per year 120000 120000 o T | e A
4P . | | |
8 heesssaaasss SeadE. o S . EEENER CESECUSSCLCRN
Input Logic Output E c @ ”
Description| Two Hand | Safety Relay Valve E | \=s/ l _________________ )
B10,| 1000000 20000000 § d . .
nee| 120000 120000 RS . """ .
MTTF,| 83 100 100 ¢ . . . . . .
pc]  99% 99% CatB = Cat1 Cat2 Cat2 Cat3 ' Cat3 Catd
Category 4 4 - DCyqnone DC,,none DC,glow DC,omed DC,qlow DC,, med DC,ghigh
[ MTTF, low P L
System MTTF,| 31 High MTTF  medium C
| [ MTTF, high
System DC 68% Low
System Category 1
PL| C
ROSS | | Ay |peceo | pneumoatrol | 1N 2023 ISSA Safety Seminar | PM Safety




Safe return example — Vertical Cylinder ROSS

a global family

* Two hand control
* Valve to extend cylinder

e Dual safety circuit

=

- Safety Relay

L ) Vi
;_;?w. - ’ .
1533;\@3 ' ‘ \%u e
=] 0 P 2 ]
: B y : v |
= s HWECORY )

ROSS || Aysmee | Decco’ | pneumatrol [ 2023 ISSA Safety Seminar | PM Safety
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Safe return example — Vertical Cylinder

=

=

Safety
Relay

Two Hand Valve
cycle time (sec) 60 60
hours per day 8
days per week 5 5
weeks peryear 50 50
cycles per year 120000 120000
Input Logic Output
Description| Two Hand | Safety Relay Valve
B10p| 1000000 20000000
ne| 120000 120000
MTTFp 83 100 1667
DC 99% 99% 99%
Category 4 4 4
System MTTF, 44 High
System DC 99% High
System Category 4
PL e

Performance Level
[¥]

| [ MTTF, high

‘ L 0 B
,, ()
CatB Cat1 Cat2 Cat2 Cat3 Cat3 Cat4
DC,,none DC,,none DC,glow DC,gmed DC,,low DC,gmed DC,,high
[ MTTF, low
MTTF,; medium PL e

il

O f—

(.7

ROSS

a global family

aglohzllamlly

Aygmatic | peceo | pneumatrol
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5/2-safety Cat 4/ PL e valve solutions

ROSS

a global family

Internally monitored

with reset

Rtl55|ﬁ° Aygmatic | peced | pneumoatrol | 7YY

Externally monitored

w/0 reset

2023 ISSA Safety Seminar | PM Safety




Which safe return valve to use and when? ROSS

a global family

Safe-Exhaust
Selection

- 1

_ ~ %@}  Cross Mirror
& A e Internally
! ~+ imv* monitored valves

User of Basic
Safety Relays

RSe with 5/2 Base
Externally
monitored valves

User of Safety
Controllers ‘

RSe with 5/2 Base
Externally
monitored valves

User of Safety
PLC’s

The externally monitored products are the cheapest and smallest of the ROSS cylinder return valves.

ROSS A 2023 ISSA Safety Seminar | PM Safety

manufact!S
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Pneumatic safe dual pressure return valve solution

SER - Safe

EI==' Extend or Retract
|

(Dual Pressure)

Pneumatic Safety Valve Systems

Manual Lockout
Valves

>

)

Safe Pressure
Select

Safe Exhaust

Safe Dual
Pressure Return

Safe Return

u g
| p

Automatlc |Decc0 |PnGquthI

Safe Load Holding

- 5

Safety Expertise and Global Support

e

manufact!S

ROSS | S
a global family

ROSS

a global family

Superior Value in

Pneumatic Safety

® Broadest safety
valve portfolio

e Superior pneumatic
safety technology

e Externally
Monitored

e Longest lasting
valves in the
market

2023 ISSA Safety Seminar | PM Safety




Safe return Dual Pressure Examples ROSS

a global family

Safe Return Dual Pressure Example 1 — Category 1

.
sk

5/2 single solenoid-operated spring return control valve with no feedback.
ﬂ :E | : -
= l = | jﬂ l I
P—+ Qq—-j i ’7 =
M High

§ retract extend
Safe Return Dual Pressure Example 2 — Category 2

P ————

H

.

ik

5/2 single solenoid-operated spring return control valve with feedback - must be monitored by the safety controller. i

S0 amidp N 1l l!

%‘ retract extend

e 2023 ISSA Safety Seminar | PM Safety

manufact!S

Y
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Safe pressure select examples ROSS

a global family

Dual Safe Return Dual Pressure Example 3 — Category 4

5/2 dual channel solenoid-oprated spring return control valve with feedback - must be monitored by the safety controller.

e e e e

il B j-"”f

S :
——1 Low o

-l
| @ < < &
retract extend
"=
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Pneumatic safe load holding valve solution

ROSS

a global family

SS1 - Safe Stop 2 SSB - Safe Stop with
(Controlled Stop) .=:I braking

(Safe Exhaust with PO (Safe-holding)
00 ™ |[E=10

Pneumatic Safety Valve Systems

Manual Lockout Safe Pressure

Valves Safe Exhaust Select

Safe Dual
Pressure Return

Safety Expertise and Global Support

e

manufact!S

ROSS | 3| Ause |pecco | pneumatrol

ve

Superior Value in

Pneumatic Safety

® Broadest safety
valve portfolio

e Superior
pneumatic safety
technology

e Externally
Monitored

® Trapped pressure
release

® Longest lasting
valves in the
market
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Pneumatic safe load holding valve solutions ROSS

a global family

* Load holding with one of the most difficult areas for pneumatic safety to
implement because there are a number of solutions depending on the safety level
that needs to be reached.

Current CAT B/1 Solution Current CAT B/1 Solution Current CAT 2 Solution

( B N

\. J

Current CAT 3 Solution New CrossCheck CAT 3/4 Solution

N )

J

These will be explained in more detail in the following slides.

Load holding in the most complex application that you will

see and most people do it wrong!

e 2023 ISSA Safety Seminar | PM Safety

manufactlS
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Safe Load holding examples ROSS

a global family

Pneumatic Safe Load Holding Example 1 — Category 1

Single channel pilot-operated check valve with no feedback.
NOTE:

_r Horizontal

applications may
need PO check

| LA
¥

i A valves on both the
] rod and cap ends of
= the cylinder to

J? prevent movement

L
&
|
:

Sins

Pneumatic Safe Load Holding Example 2 — Category 2

Single channel pilot-operated check valve with feedback - must be monitored by the safety controller.

NOTE:
Horizontal
applications may
H R | need PO check

B e valves on both the
Hoal | m, e

rod and cap ends of
| — | < prevent movement

]

~
\E&’

ﬁTi

\
hJ

)

I
—/
|
Nt
>

the cylinder to

/

v

=
H_ﬁ

a global family

B | Augmete | peceo | pneumatrol
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Safe Load holding examples ROSS

a global family

Pneumatic Safe Load Holding Example 3 — Category 3

Redundant pilot-operated check valves with feedback - must be monitored by the safety controller. Addition of the safe
exhaust valve ensures a failure of the control valve does not override the PO check function. Open-center directional valves are
recommended because closed-center valves can hinder operation of the pilot-operated check(s).

_____________

| HSTTR —~ BB,

i@lﬁo‘ Ii B ﬂ |//)\] ~ & A —F

| | R | F 1= =
. - ! i 1 - P — -
N Mo ; « " R
ﬂF () BHA H LQ _‘_‘JHE i @ D R . = BpFy
] i a n T TR -~ = N I~ I~ B
D—: Q | \ : i i__ _ __@j — i zh ::lf_\ i
u = == F - Jf | NN !

NOTE:
Horizontal applications may need PO check valves on both the rod and cap ends of the cylinder to prevent movement

ROSS || Aysnete | pecco | pneumotrol

a global family
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Hydraulic Dual Safe Block & Stop example ROSS

a global family

Dual Safe Block and Stop Example - Category 4

Redundant dual channel solenoid-operated Block and Stop valve with feedback — used to block both cylinder lines - must be
monitored by the safety controller. A

NOTE:
Dual Block & Stop valves are often used with an emergency stop to isolate supply pressure going to the valves that control machine actuators. Dual Block % Stop valves are also
typically used on individual actuators to protect one area of a machine/system

ROSS isis| E\Joratle |DM' |pneumol:rol

e 2023 ISSA Safety Seminar | PM Safety
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CC4 Application ROSS

a global family

Old Solution — CAT 1 Recent Solution — CAT 3
- N ™ . P
<[ H
—H 4
iz
. o \_

New Solution — CAT 4
CROSS-CHECK

— N =
L1 T F
R SS | BE | Aygmeve | peceo’ | pneumolrol |17V 2023 ISSA Safety Seminar | PM Safety




ROSS

Safe return examples Bl P

Pneumatic Safe Control and Stop Example 1 — Category 1

4/3 (or 5/3) single channel double solenoid-operated closed-center valve.

i L@ 2 " d NoF-%
I G ND I I~ NS ;
%MQ -+ 4J§§E %MQ A

‘ ] ]

B B

Pneumatic Safe Control and Stop Example 2 — Category 2

A

4/3 (or 5/3) single channel double solenoid-operated closed-center valve with feedback - must be monitored by the safety controller.

H Q & - D & o
5. g P S
%k$ Ye» A tE_ %:\*/'\ < o
O T YT e
< U > U
H =iz
R SS | BE | Aygmeve | peceo’ | pneumolrol |17V 2023 ISSA Safety Seminar | PM Safety




Safe return examples ROSS

a global family

Pneumatic Safe Control and Stop Example 3 — Category 4

4/3 dual channel double solenoid-operated closed-center valve with feedback - must be monitored by the safety controller.

. EE A I3 P A
1 Q & 3 @
O e
M | [ | = T@T Y R
<] Ll <]
ZEEEIZ FsPE
S 2B
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CC4 - Series ROSS

a global family

PRODUCT DATA SHEET INFORMATION ROSS,

CrossCreck™ CC4 Series Double Valve !i

Safety Directional Valve 4/3 - Closed Center

CAT 4, PL e For Safe Cylinder Control and Load Holding
Port Size 1/4 thru 3/4 ! ”

ROSS new CrossCueck™ CC4 Series Safoty directional valve is a redundant, externally e

manitered 4-ported, 3-position (closed center] pneumnatic valve for Category 4, PL @ N -“—P -4
applications, where stopping and holding a cylinder is necessary for safe operator access e

during production-related tasks. The valve is constructed with tight-sealing, dirt-tolerant

poppet-type valve internals.

Features & Benefits:
Closed Canter Valve Function - allows full control of double-acting cylinders, including

jog and load-holding functions “
Redundant control with position feedback - can achieve Category 4, PL &, when usad - —
with proper safety controls - ’

* Designed for extamal monitoring - allows full safaty control and feedback menitoring
of cylindar control eircuit

*  Mid-position sensing - for detaction of sate, closad center position
ROSS poppet tachnology - fast, reliable, dirt-tolerant, face-ssaling, low friction

* LED indicators on solenoids - aids troubleshooting

CAT4,PLe
fesrtiNcation pending)

HOW TO ORDER
(Ghooas your options {in red) tn configure your valve mods! number.)

PoriSze | Bagke = Weight
Inlet | Outlet| 528 |12 [1-a[23] 23| bKg

14 | 114 0 1 1 |08)08 [112(51)
38| am 0 1 1 |08)08[1125.1)
12|12 [ 2 (1822 [18[18apy
4| ad 2 |1@)2 |2 |18 |183@3)

APPLICATIONS: Catagory+4 applications - a.g., cylinder stop & load holding applications. The CroseCreck™ CC4 Series valve is designed
to ba controlled by a safety controller or safety relay with dual channel outputs and the capability of menitoring the mid-position feedback
o =ansors. The valva is a redundant valve and is driven by 4 solencid pilot valves - two for extending and two for retracting.

Standard Specifications

Construction: Redundant oual 473 Giosod comar, Poppats. Iniet Pressure: Win Iniamai PIot Supply: 0 10 120 psig (4 10 6 bar).
Maunting Type: Sub-base mounted With External Pliot Supply: 0 1o 120 psig (0 10 8 bar).
PHOt SOleNO: VOrsion a5 por VDE 0550, Aated for GoNAnuous duty. PHlot SUPpIY Pressure: 60 10 120 psig (4 10 8 bar). Must e oqual fo or
Enclosurs rating according ko DIN 400 50 IF 85. greater than Inlel pressure.

Standard VoRrages: 24 woils DC. Static Pressure: O 1o 150 psig (0 to 10 bar)

Pllot Solenaids Power Consumption (sach soisnok): 8.5 walls. Mounting Orfentation: Any. but hortzontaly wih solancids on top |s
Electrical COnNections: Thres 5-pin, W12 6oNNoolors. pretermaa.

Ambient Temperature: £0° o 140°F +4°C 1o 80°C). Monltoring: Dynamic, cyclcal, extermal wilh customer suppilsd

Medium Temperature: 40° 10 178°F (+4°C 10 80°C). equipmant. MomEIonng Should cHeck S1ate of DO VA MId-pasiton
Flow Media: Gornpresasd, fittered air acoordng o 150 B573-1 2010[74:4].  sensors with any and 38 changes In stals of valve contro signals

Functional Satety Data: Fending.

ROSS CONTROLS® www.rosscontrols.com

ROSS | BE | AUsmete |DeCCO pneumoatrol 17V 2023 ISSA Safety Seminar | PM Safety

manufact!S




CC4 Application

RO

aglohzllamlly

A. (1) Y1523CB002 1-1/2 inch NPT LOX valve
B. (1) 5322B4071 Filter/Regulator
C. (1) Y7776A4421W Sz 4 3/4-nch NPT
/A\ . D. (1) 5022B600S Filter 1-inch NPT Auto Drain, Metal Bowl
N ) EB E. (1) 5X00D6003 1-inch NPT Regulator wi Intemal Check
= — ) = F (1) DM2CNAGBA21005 Sz 12 1-inch inlet 1-inch outlet NPT
(B) — - Clutch/Brake © (3) W7077D4332W 5/3 OC Sz 4 valve
N A TR L - H. (3) 378B81 1/2-inch NPT Outlet{s) Manifold
S — (double-acting) |~ (5) Sv27NC555405ASAA 1/2-inch NPT PO Check Redundant
[ AN T a | J.(6) 1968F4007 1/2-inch NPT Flow Control
- ~7 LA “H ) K. (1) 2288H77 CM2 Wiring kit 5 meter
L_J —'3— L. (12) 2241H77 SV27 po check wiring kit 4 meter
2 M (2) 5500A6003 1i NPT muffler (for W70 valve manifold)
N.  (2) 550044003 1/2i NPT muffler (for Y77 series valve)
Yd
(NJIN)
NN
s T I I's ™
| > | 1 | > | v { > | v
Joe \J ¥ \.‘,J)Ec“ ), 3¢ \_‘,J)E‘E‘ )3
Vs ay N Vv v =
J
- _l
4 2 4 2 4 2 :
N i — AW T T —
|
_—— X@ | Xmm[ Xm{
F) IT T T T vl T |
‘ D\ /E“\ — 1 3 1 3 1 3 i
\&/ /
|
ENE |
o =1a i |
1y 1 1
i — \ (0 a) (o N
. ( ( ( (H}
(e M) ) (e @ & H)
k\ AN

ROSS CONTROLS
4-2-2017
steve boyette@rosscontrols.com
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CC4 Application ROSS

a global family
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ROSS — Your partner for pneumatic safety solutions ROSS

a global family

CAUTION
THIS MACHINE

HAS NO BRAIN
USE YOUR OWN

ROSS || Aysmee | Decco’ | pneumatrol [ 2023 ISSA Safety Seminar | PM Safety
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Thanks

Dietrich Warmbier

FS Eng (TUV Rheinland, #13530/16, Machinery)
Global Safety Product Manager

Contact data:

Dietrich Warmbier

™ Ringbergstr. 36
D-67744 Schweinschied
- Germany -

§ phone.: +49 6753 123965
a global family Mobile: +49 171 5800342

E-Mail: dietrich.warmbier@rosscontrols.com

a global family
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