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THIS IS WHY

WOMEN LIVE LONGER THAN MEN



Safety Regulations ROSS |E3

a global family

Safety Standards are following a similar flow and have similar content around the globe

European Machine Directive *x— OSHA Machine Safety
2006/42/EC — > » CFR 29: Part 1910.147

Safety of Machinery - Risk Assessment and Risk Reduction Safety of Machinery - Risk Assessment and Risk Reduction
Machine Safety - Principles for Energy Isolation € Machine Safety - Control of Hazardous Energy
— 1IS014118 . > ——— ANSIZ244.1 J——

Machine Safety - Machine Safety - < B11.19 Performance Requirements

Safety Related Parts of Functional Safety of EEPE S —_— for Risk Reduction Measures, Safeguarding and
Control Systems Control Systems Other Means of Reducing Risk
EN/ISO 13849-1 EN/ISO 62061
. h
Pneumatic Safety — EN/ISO 4414 S EN/ISO 4414 & EN/ISO 4413 were adopted by

B Hydraulic Safety — EN/ISO 4413 — [SES NFPA (National Fluid Power Association) |

— [ a B

Machine Safety - Electrical Equipment of Machines < Machine Safety - Electrical Equipment of Machines
e IEC 60204-1 [ > - ANSI/NFPA 79 o
ROSS | B35 | Aysmetc |peceo | pneumatrol | 1IYY 2022 ISSA Safety Seminar | PM Safety




ISO 13849-1 ROSS E&

a global family

The PL of the device shall be determined by the estimation of
the following:

— MTTF, mean time to failure dangerous

(lifetime considerations)

— DC — diagnostic coverage

(failure discovery considerations)

— CCF — common cause failures

alve
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ISO 13849-1 ROSS E&

a global family

MTTF; mean time to failure dangerous (calculation)
Failure is dependent on load and operating frequency - cycles

Denotation of MTTF ,of Range of MTTF, of each
each channel channel
Low 3 years <= MTTF, < 10 years MTTFD = T1 oD /0,1
Medium 10 years <= MTTF, < 30 years T1 oD = B1 oD / nop
High 30 years <= MTTF, <100 years

T,0p = Mean time until 10% of the components have a dangerous failure
(Component operating time is restricted to T,p)

B;oo = Number of operations where 10% of the sample has statistically
failed to danger.

n,, = number of operations per year

ROSS

a global family
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SO 13849-1:2015 ROSS B

6.2.5 Category 2: Initiating of a safe state

PLato PLc: whenever practicable, ! %
initiation a safe state, } ,
otherwise a warning will be sufficient \yl}

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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Process control ROSS | §S

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

e 2022 ISSA Safety Seminar | PM Safety
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Process control

RO

SS | EF | Ausrerc | peceo | pneumatrol

Safety Math
4+4+4 = ?
Light Curtai
Slagfety I:';)zltn Safety PLC SBafedgrdaVadve
_ Logic
- v
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Safety process control ROUSS

PNEUMATIC 3/2- and 5/2-SAFETY VALVE:
BASICALLY A PNEUMATIC SAFETY RELAY!

Intended for:

* main air supply for whole machine or zone

» safety control ofpower units

* Many systems utilize a downstream

pressure switch to verify that pressure is
exhausted if the volume and risk assessment warrants it

ROSS || Aysmee | Decco’ | pneumatrol [ 2022 ISSA Safety Seminar | PM Safety
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Hazards & Failures ROSS | i3
3/2 Normally Closed Poppet Valve - De-nergized
v< |
-
E‘_E»

Exhaust Area

QOutlet
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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

- - u -
 Exhaust area

* Inlet area
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Hazards & Failures R SS
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Hazards & Failures ROSS &

This will never happen?
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Pneumatic Lock-out Valve Solutions ROSS

a global family
PUS - Prevention
of unexpected
start-up
GLockout-Tagout)

Pneumatic Safety Valve Systems

Manual Lockout Safe Pressure

Safe Exhaust

Superior Value
in Pneumatic

Safety

® Broadest safety
valve portfolio

Safe Return Safe Dual X .
Pressure Return ® Superior

pneumatic safety
technology

® Longest lasting
Safety Expertise and Global Support valves in the
market

e
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Pneumatic Lock-out

e [SO 14118

e OSHA 1910.147

ROSS |§s
a global family !i

Safety of machinery - Prevention of unexpected start-up

The control of Hazardous energy

e ANSI Z244 Lockout/Tagout
e CSA Z460 Control of hazardous energy - Lockout and other methods
« Lockout whenever a body part is put into a point of Yol
operation B
~ Ex
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Pneumatic Lock-out ROSS | S

a global family

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

Courtesy of Via Storia, France

ROSS

ﬁsj Aut om%u‘

Decco’ | pneumotrol | IV 2022 ISSA Safety Seminar | PM Safety



Pneumatic Lock-out ROSS | s

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 ROSS | s

a global family

* 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 | s

a global family

Pneumatic Energy Isolation Example 1 - With standard Lockout valve without Soft-Start

i B
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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)

a global family
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EeclroGuard™ SIS
Main Confro! Panel (MGF)

Becirical Issialion Moduie
Power Conltactors for isolation
and grounding.

Caonirol Medule

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

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

ROSS

a global family

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

Communicalion Modele (Opfional)
To provide status andicaion o a network.

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

This is 2 factory sealed, replaceabie panel.

e |

e Exlernal Expansion Panel [Oplional)
Used to connect addilional Remole Lockow!

- -
| J | | Statians The ElectroGuan™ sysiem can
accommuodale between 4 and 10 RLS.

This iz 3 factory sealed, replaceabis panel.

ROSS ElectroGuard™
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Pneumatic safe-exhaust

a global family

ROSS

a global family

STO - Safe

SEZ — Safe
Energization
O (Safe Exhaust

with Soft Start)

SDE - Safe De-
energization
(Safe Exhaust)

Torque Off
(Safe Exhaust)

SS1 - Safe Stop 1
(Uncontrolled
Stop)
(Safe Exhaust)

SS, A L .
B | Augeve | pecco | pneumoatrol

Pneumatic Safety Valve Systems

Manual Lockout
Valves

Safe Pressure

Safe Exhaust
Select

> 1l g

e e
| ; '
ya F ¥

Safe Dual
Pressure Return

Safe Return Safe Load Holding

o e
R e

Safety Expertise and Global Support

e

manufact!S

Superior Value in

Pneumatic Safety

e Broadest safety valve
portfolio

e Superior pneumatic
safety technology

e Internally or
externally Monitored

e Soft-start options

e Longest lasting valves
in the market
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Pneumatic safe-exhaust - Example ROSS | E

* 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

ROSS || Aysmee | Decco’ | pneumatrol [ 2022 ISSA Safety Seminar | PM Safety
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Pneumatic safe-exhaust - Example ROSS E&

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 | Decco |inm0trol | N 2022 ISSA Safety Seminar | PM Safety
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Pneumatic safe-exhaust - Example ROSS E&

 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

- 2
IXTT?);LF}/\ \ ZT v\

BT

2022 ISSA Safety Seminar | PM Safety
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Pneumatic safe-exhaust - Example ROSS E&

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

Rotating
\

[T
3|

3 1
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a global family

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 | E

* 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

a global family

» Safety 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
cycles per year 124800 8320
Input Logic Output
Description| Light curtain| Safety Relay Valve
B10, 20000000
Nop 124800 8320
MTTFp 100 100 2500
DC 99% 99% 99%
Category 4 4 4
System MTTFp 49 High
System DC 99% High
System Category 4
PL e
B | AU [ Deceo | pneumaliol 1737

Performance Level
o

______ .@

[T MTTF, low

MTTF; medium

| [ MTTF, high

CatB Cat1 Cat2 Cat2 Cat3 Cat3 Catd

DCygnone DC,,none DC,glow DC, med DC, low DC, med DC,,high

PLe

2022 ISSA Safety Seminar | PM Safety



M35 — Valve Operation ROSS B3

a global family
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Safe exhaust / block & bleed examples ROSS | s

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 2022 ISSA Safety Seminar | PM Safety
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Safe exhaust / block & bleed examples ROSS | S

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 g PP — T
o B Ay BB - o ol
] ] —| i L [1 'LHJ}:M L
=, To Hazardous Portion : Bl | | T - A i T
D % ¥ ‘T"“x D of Machine _:T‘| H ; l: MP1 M-M MP2
[ — | % & [== @
— %5 (s T, A
Rtlssm”i Aygmatic | peced | pneumoatrol | 7YY 2022 ISSA Safety Seminar | PM Safety




3/2-safety Cat 4/ PL e valve solutions ROSS |5

Internally monitored Externally monitored

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

ROSS || Aysmee | Decco’ | pneumatrol [ 2022 ISSA Safety Seminar | PM Safety
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Which exhaust valve to use and when? ROSS B

Safe-Exhaust
Selection

Internally monitored valve with
embedded safety logic device

Does not use
Safety Logic
Devices

Internally
monitored valves

User of Basic
Safety Relays

User of Safety
Controllers g
T
: Externally
monitored valves
User of Safety
PLC’s

The externally monitored products are the cheapest and smallest of the 3 ROSS types.

Ri:l%ﬁ L0 2022 ISSA Safety Seminar | PM Safety
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ROSS | B | AVgmatic |DM‘ |pnwmatrol

Pneumatic Safe-Dual Pressure Select solutions

SLP - Safe
Limited Pressure

(Torque)

Pneumatic Safety Valve Systems

Manual Lockout
Valves

)s.

|
7

Safe Pressure
Select

Safe Exhaust

Safe Dual
Pressure Return

Safety Expertise and Global Support

Safe Return Safe Load Holding

e

manufact!S

ROSS

a global family

Superior Value in

Pneumatic Safety

e Broadest safety
valve portfolio

e Superior pneumatic
safety technology

e Externally
Monitored

e Longest lasting
valves in the
market

2022 ISSA Safety Seminar | PM Safety



Moderate, Serious & Catastrophic injuries require the use of safety solutions that meet 55
Performance Levels C, D and E according to 1ISO13849 2 globalfamily

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

25 491 295 393 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 2022 ISSA Safety Seminar | PM Safety

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

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.

SS | EF | Ausmetc | peceo | pneumotrol | IV 2022 ISSA Safety Seminar | PM Safety
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Safe pressure select examples ROSS &

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

Pressure Select
[ -

- solutions requires
the force to be
R reduced to below the

High . safe limited force of
Low % ] 150N.

Sd3

[0

Safe Pressure Select Example 2 — Category 2

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

system. :j NOTE:
ﬂ - S The use of Safe

e Pressure Select
B I solutions requires

! the force to be
u m | reduced to below the
High § B <
Lo

T
53

safe limited force of

§ | 1 150N.

e 2022 ISSA Safety Seminar | PM Safety
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Safe pressure select examples ROSS |§35

a global family

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._
- <
] <—
: \~/ ~7
H NS A 1 m
[ ] —8°
D—jl\ < -
[ ] -~k T
— | | Bl = i
High =—=x S <
Low -ﬁf_::;. A . -__-\.l ]
= ‘\\-_-/’l E
NOTE:
The use of Safe Pressure Select solutions requires the force to be reduced to below the safe limited force of 150N.
ROSS | | Aus- | pecco | pneumolrol |17 2022 ISSA Safety Seminar | PM Safety
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Pneumatic safe-return valve solution

SDI - Safe SBC - Safe Brake
Direction Control
—9f[e
@ (Safe Return) @ (Safe Return)

Pneumatic Safety Valve Systems

Manual Lockout Safe Pressure

Safe Exhaust

Valves | Select

Ea

v, .
" T
Y 4

Safe Dual
Pressure Return

Safe Return

1 g

Safe Load Holding

”‘u‘j g

Safety Expertise and Global Support

e

manufact!S

ROSS | §

a global family

Superior Value in

Pneumatic Safety

e Broadest safety
valve portfolio

e Superior pneumatic
safety technology

e Internally or
externally
Monitored

e Longest lasting
valves in the
market
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Safe return example — Vertical Cylinder

ROSS 5
a global family i

* Single channel example

R ?z B
Nk - ] 5< 4
1 [ H«
Safety Relay [ —
e
| O T
e 2

Aygmatic | peced | pneumoatrol | 7YY

alve manufact!S

a global family
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Safe return example — Vertical Cylinder

ROSS 5
a global family i

* Single channel example

. £
g S s,
1 (L HH
Safety Relay [ —
‘.—(\\) m_<
T il
[

Aygmatic | peced | pneumoatrol | 7YY

alve manufact!S

a global family
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Safe return example — Vertical Cylinder

ROSS 5
a global family i

* Single channel example

R ?z B
Nk - ] 5< 4
1 [ H«
Safety Relay [ —
e
| O T
e 2

Aygmatic | peced | pneumoatrol | 7YY

alve manufact!S

a global family
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Safe return example — Vertical Cylinder

ROSS 5
a global family i

* Single channel failure example

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

Aygmatic | peced | pneumoatrol | 7YY

alve manufact!S

a global family
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Safe return example — Vertical Cylinder

ROSS 5
a global family i

e Single channel failure example

Automatic
Valve

it
W A 1

Safety Relay

| Decco’ | pneumotrol

e

manufact!S

<

<

T~
S

a global family
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Safe return example — Vertical Cylinder

* Two hand control system = 1 min cycle rate

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 | B A
4P . | | |
8 heesssasss seatE. o . EEENER EERCUSCLCRN
Input Logic Output E c @ ”
Description| Two Hand | Safety Relay Valve E | \=s/ l _________________ )
B10,| 1000000 20000000 § d . .
nee| 120000 120000 S . """ .
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 2022 ISSA Safety Seminar | PM Safety




Safe return example — Vertical Cylinder ROSS |5

* Two hand control
* Valve to extend cylinder

e Dual safety circuit

=

Safety Relay

L] ~ " -
W S  \
}E-:_Q ¢ A A0 <« I
—
bl 09 ),
)
[ ‘ e

. @ 9 N - | 3

. ‘\EGQ,;% .

ROSS || Aysmee | Decco’ | pneumatrol [ 2022 ISSA Safety Seminar | PM Safety
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Safe return example — Vertical Cylinder ROSS g5

a global family

Two Hand Valve a !
cycle time (sec) 60 60 3 L CEEEI— D ...... ...............................
hours d 8 8 > p—
B 3 b - ﬂ |
days per week 5 5 & |l R
weeks peryear 50 50 = c l H;
cycles per year 120000 120000 € |- . ________________________________
(=]
£ 4 | |
Input Logic Output o

Description| Two Hand | Safety Relay Valve i o --.---.--.@

B10,| 1000000 20000000 . \ \ \ \ \
L L L e
MTTF,| 83 100 1667 A e - = - = -
DC|  99% 99% 99% MTTF, low P L e
Category 4 4 4 MTTF,; medium
. MTTF, high
System MTTF, a4 High
System DC 99% High
System Category

PL e

=

- TE

O f—

(.7

a global family

B | Ausmeve | pecea’ | pneumoatiol

ve

e 2022 ISSA Safety Seminar | PM Safety
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Safe return dual pressure examples ROSS E&

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.

—————————————————

t] S
]

H ﬁﬁ A
- - _“/
g -
V e s e
-~ i< !
S0
ROSS || Aysmee | Decco’ | pneumatrol [ 2022 ISSA Safety Seminar | PM Safety




5/2-safety Cat 4/ PL e valve solutions ROSS |5

Internally monitored Externally monitored

ROSS || Aysmee | Decco’ | pneumatrol [ 2022 ISSA Safety Seminar | PM Safety
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Which safe return valve to use and when? ROSS E

Safe-Exhaust
Selection

Cross Mirror
Internally
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.
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Pneumatic safe dual pressure return valve solution

ROSS | S
a global family

Automatlc |Decc0 |PnGUI'T\QthI

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

o g
| p

Safe Load Holding

- - a

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

e Externally
Monitored

e Longest lasting
valves in the
market
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Rse welding extend & retract

DO NOT INSTALL ANY COMPONENTS THAT ARE

NEW 5-WAY MAC
SOLENOID VALVE.
SUPPLIES BUCKING PRESSURE TO

EXISTING WELD PRESSURE REGULATOR

EXISTING AIRLINE FILTER

NOT SHOWN THIS DRAWI COUNTERBALANCE RAM WEIGHT 4G LUBRICATOR,
2 LINE
-AIR
R 918105C e IF USING OPTIONAL NEW #9181-34T P IN
TRRSOUCER Al £ 3-WAY NORMALLY OPEN VALVE, USE 7
OPTION. SOLENGID VALVE NUMBERED PORTS AS SHOWN BELOW
RED TUBE (HIGH)
FLOW CONTROL
PRESS METERED —» I
WELDER IREEFLOW IN, 1 Vo
svilly,
EX.3 pilot
Set RETURN PRESSURE
regulator to the minimum \
pressure that will raise the
QUICK — welder ram smoothly
EXH pxpavusT sv1 EXT. PILOT
VALVE
EXISTING 4-WAY SOLENOID L ] _I
VALVE OR NEW 3-WAY
SOLENOID VALVE = SOFT TOUCH SETTINGS
f.?,'f.f,-,'ﬁ,‘giﬁ 1. Be sure that welder ram falls quickly when incoming
OPTION: I air is removed from welder. Adjust ram bearings, etc.
GRE:E&MT;UBE - as needed to make the head drop fast and smooth.
2. Set ADVANCE PRESSURE regulator to 3 psi
_____________________ 1 Increase ADVANGCE 1 3. Set RETURN PRESSURE regulator to minimum
B FOR 9181-05C 1 PRESSURE regulator to pressure required to smoothly lift ram
TR e o™ 1 reduce force between 4. Open FLOW CONTROL fully
1 electrodes during SOFT 5. Operate TIP DRESS switch to check action o
«—EXISTING RETRACT AIRIN ToucH 6. Increase ADVANCE PRESSURE as needed
Y 1 tip force during SOFT TOUCH.
I 7. Close FLOW CONTROL a small amount afte
QUICK 1 stroke until the welder ram goes all the way d
XHAUST I ouT shifts to backup pressure at the bottom of the
VALVE 1
1
1 UNITROL ELECTRONICS, IN
Tﬁgzs{s«gt‘gg N 1 / 702 Landwehr Road
GREEEEQ‘!LEE 1 NEW Northbrook, lllinois 60062
1 BLACK
o 1 FAIRCHILD DATE: SCALE: | APPROVED BY: DRAWN BY:
PRESS WELDER I REGULATOR 3ot NONE R. HIRSCH s
RETRACWI'I-(I;F‘}LINDER : SOFT TOUCH PNEUMATIC HOOKUP. 9181-34W
1
1

DWG. NO.
FOR HEAVY WEIGHT RAM WELDERSl 1963D

a global family

Extend at low
pressure

Retract at
high pressure
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e

manufact!S

2022 ISSA Safety Seminar | PM Safety



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 E&

* 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 2022 ISSA Safety Seminar | PM Safety

manufactlS
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Safe Load holding examples ROSS |5

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
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Safe Load holding examples ROSS |5

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).

_____________

| FSTTR. —~ BB .

i@lﬁo‘ Ii B ﬂ |//)\] ~ & A —F

| R ! T B =
. - ! 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
[T e~ } N -~ A

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 5

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 2022 ISSA Safety Seminar | PM Safety
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CC4 Appllcatlon ROISS i:sis

a global family

Old Solution — CAT 1 Recent Solution — CAT 3
- N ™ . N
pis
. N e =]
S |>—4 iil 4 |
o L:‘ ekt
TH
. > \_

New Solution — CAT 4
CROSS-CHECK

ROSS || Aysnete | pecco | pneumotrol
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Safe return examples

a global family

Pneumatic Safe Control and Stop Example 1 — Category 1

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

dl Q@

A

%‘
\ﬁ | -
% Q

\ [

s@_ ;

*H

S I

R

dl Q@ &4
%4\@ < =
11 0
<
:H

Pneumatic Safe Control and Stop Example 2 — Category 2

4/3 (or 5/3) single channel double solenoid-operated closed-center valve with feedback - must be monitored by the safety controller.
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Safe return examples ROSS |§s

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 g5

a global family

PRODUCT DATA SHEET INFORMATION ROSS,

G IT CrossGreck™ CC4 Series Double Valve !i
s Ec “ R I Tv Safety Directional Valve 4/3 - Closed Center
CAT 4, PL e For Safe Cylinder Control and Load Holding
AWA R D Port Size 1/4 thru 3/4 ! ”

zuzn ROSS new CrossCueck™ CC4 Series Safoty directional valve is a redundant, externally e
monitored 4-ported, 3-position (clesed center) pneumatic valve for Category 4, PL e S -“—P 7
Fl NAI_I sT 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
poppetype valve internals.

Features & Benefits:
Closed Canter Valve Function - allows full control of double-acting cylinders, including
jog and load-holding functions o
Redundant control with position feedback - can achieve Category 4, PL &, when usad & —
with proper safety controls L ’
* 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.)

PoriSz= | Bagke = Weight
Inlet | Outlet| 528 |12 [1-a[23] 43| 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 IS0 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 || Aysrec | Dece | pneumoatrol |1V 2022 ISSA Safety Seminar | PM Safety
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CC4 Application

Clutch/Brake
(double-acting)

ZErASTIONMO 0®m @

Y¥1523C8002 1-1/2 inch NPT LOX valve

532284071 Filter/Regulator
YTTT6A4421TW 5Z 4 3/4-inch NPT

502286005 Filter 1-inch NPT Auto Drain, Metal Bowl
5X00D6003 1-inch NPT Regulator w/ Intemal Check
DM2CNABEA21005 Sz 12 1-inch inlet 1-inch outlet NPT
W7077D4332W 5/3 OC 5z 4 valve

378891 1/2-inch NPT Outlet(s) Manifold
SV27TNC555405ASAA 1/2-inch NPT PO Check Redundant
1968F4007 1/2-inch NPT Flow Control

228BHTT CM2 Wiring kit 5 meter

2241HTT SV27 po check wiring kit 4 meter

5500A6003 11 NPT muffler (for W70 valve manifold)
5500A4003 1/21 NPT muffler (for Y77 series valve)

a global family
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CC4 Application ROSS

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

CAUTION
THIS MACHINE

HAS NO BRAIN
USE YOUR OWN

ROSS | BE | Aygmeve | peceo’ | pneumolrol |17V 2022 ISSA Safety Seminar | PM Safety
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Dietrich Warmbier

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

Contact data:

Dietrich Warmbier

RD SS" ROSS, Ringbergstr. 36
D-67744 Schweinschied
a global family !i - Germany -
phone.: +49 6753 123965
Mobile: +49 171 5800342

E-Mail: dietrich.warmbier@rosscontrols.com
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