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SI -LM40xxx Series Safety Lim it  (Posit ion)  Switches for I nter locking and Posit ion Monitor ing

 

 

• Lim it -switch style (EN 50041 and Type 1 per I SO 14119)  where actuat ing elem ents are integrated with the

enclosure

•  Posit ive opening safety contacts ( I EC 60947-5-1)  (not  dependent  on springs)

• Can be used for safety or non-safety inter locking and posit ion m onitor ing

• Choice of actuat ing system s:  plunger, roller, spindle-m ount  lever, and lever styles

• Actuator head rotatable in 90°  increm ents

• I P65 alum inum  switch housing and cover

• Protected Earth Term inal ( I EC 60947-1)  on all m odels

• When properly interfaced or used with an appropriate cont roller, two switches m onitor ing an individual guard can

achieve safety category 4, per I SO 13849-1 (EN 954-1)

• Typical applicat ions include m onitor ing sliding ( laterally)  gates and guards on m achines and in safety fencing

system s

Mod els

Mod el Act u at in g  Sy st em  ( See Fig u r e) Con t act  Con f ig u r at ion Sw i t ch in g  Diag r am

SI - LM4 0 PBD

Plunger

One N.C. and one N.O.

See Figure 1 on page 5SI - LM4 0 PBE Two N.C.

SI - LM4 0 PBF Two N.C. and one N.O.

SI - LM4 0 RC1 8 D

Roller

One N.C. and one N.O.

See Figure 2 on page 6SI - LM4 0 RC1 8 E Two N.C.

SI - LM4 0 RC1 8 F Two N.C. and one N.O.

SI - LM4 0 LA1 8 D

Spindle-m ount  lever (18 m m  roller)

One N.C. and one N.O.

See Figure 3 on page 7SI - LM4 0 LA1 8 E Two N.C.

SI - LM4 0 LA1 8 F Two N.C. and one N.O.

SI - LM4 0 L2 0 D

Lever (20 m m  roller)

One N.C. and one N.O.

See Figure 4 on page 8SI - LM4 0 L2 0 E Two N.C.

SI - LM4 0 L2 0 F Two N.C. and one N.O.
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I m p or t an t ... Read  t h is b ef o r e p r oceed in g !

Th e u ser  i s r esp on sib le f o r  sat isf y in g  a l l  loca l , st a t e, an d  n at ion al  law s, rules, codes, and regulat ions relat ing to

the use of this product  and its applicat ion. Banner Engineering Corp. has m ade every effort  to provide com plete

applicat ion, installat ion, operat ion, and m aintenance inst ruct ions. Please contact  a Banner Applicat ions Engineer with any

quest ions regarding this product .

Th e u ser  i s r esp on sib le  for m aking sure that  all m achine operators, m aintenance personnel, elect r icians, and

supervisors are thoroughly fam iliar with and understand all inst ruct ions regarding the installat ion, m aintenance, and use of

this product , and with the m achinery it  cont rols. The user and any personnel involved with the installat ion and use of this

product  m ust  be thoroughly fam iliar with all applicable standards, som e of which are listed within the specificat ions.

Banner Engineering Corp. m akes no claim  regarding a specific recom m endat ion of any organizat ion, the accuracy or

effect iveness of any inform at ion provided, or the appropriateness of the provided inform at ion for a specific applicat ion.

Ov er v iew

Use the SI -LM40xxx Series Safety Lim it  (Posit ion)  Switches to m onitor the posit ion of a guard to detect  the m ovem ent ,

opening, or rem oval. A "guard" can be a gate, door, cover, panel, barr ier or other physical m eans that  separates an

individual from  a hazard. Safety switches will issue a signal to the m achine cont rol system  to prevent  or stop (halt )

hazardous situat ions when the guard is not  in the proper posit ion. These Safety switches are designed for non- locking

guarding applicat ions, unless another m eans of locking is provided.

The SI -LM40xxx Series Safety Lim it  (Posit ion)  Switches are considered a Type 1 inter locking device per I SO 14119 that

are m echanically actuated by an uncoded rotary or linear actuator (cam  or "dog")  typically m ounted on or part  of the

guard. A variety of actuat ing system s are available:  plunger (dom e) , roller plunger, spindle-m ount  lever roller, and lever.

I n st a l la t ion  Req u i r em en t s

The following general requirem ents and considerat ions apply to the installat ion of inter locked gates and guards for the

purpose of safeguarding. I n addit ion, the user m ust  refer to the relevant  regulat ions and com ply with all necessary

requirem ents. See ANSI  B11.19, or I SO 14119 and I SO 14120, or the appropriate standard.

Hazards guarded by the inter locked guard m ust  be prevented from  operat ing unt il the guard is closed;  a stop com m and

m ust  be issued to the guarded m achine if the guard opens while the hazard is present . Closing the guard m ust  not , by

itself, init iate hazardous m ot ion;  a separate procedure m ust  be required to init iate the m ot ion.

Locate the guard an adequate distance from  the danger zone (so the hazard has t im e to stop before the guard is opened

sufficient ly to provide access to the hazard) . Guard locking or supplem ental safeguarding m ust  be used if the overall

stopping t im e of the m achine or the t im e to rem ove the hazard is greater than the t im e to access the guarded area. The

guard m ust  open either laterally or away from  the hazard, not  into the safeguarded area. The guard also should not  be

able to close by itself and act ivate the inter locking circuit ry. The installat ion m ust  prevent  personnel from  reaching over,

under, around or through the guard to access the hazard. Any openings due to posit ioning, m ovem ent , or m isalignm ent  in

the guard m ust  not  allow access to the hazard—see ANSI  B11.19, I SO 13855, I SO 13857, or the appropriate standard.

The guard m ust  be st rong enough and designed to protect  personnel and contain hazards within the guarded area that  can

be ejected, dropped, or em it ted by the m achine. Mount  them  securely so that  their  physical posit ion cannot  shift ,  using

reliable fasteners that  require a tool to rem ove. Mount ing slots in the housing, if provided, are for init ial adjustm ent  only;

final m ount ing holes ( round)  m ust  be used for perm anent  locat ion. The switches, actuat ing system s, and actuators m ust

not  be used as a m echanical or end-of- t ravel stop.

The norm ally closed safety contacts are of a "posit ive-opening" design. Posit ive-opening operat ion causes the contacts to

be forced open, without  the use of springs, when the actuator is disengaged or m oved from  its hom e posit ion. I n addit ion,

the switch(es)  m ust  be m ounted in a "posit ive m ode", to m ove/ disengage the actuat ing system  and actuator from  its

hom e posit ion and open the norm ally closed contact , when the guard opens.

See Mechanical I nstallat ion,  Elect r ical I nstallat ion,  Switching Diagram s,  and Specificat ions for addit ional inform at ion.

Design and install the safety switches and actuators so that  they cannot  be easily defeated. Measures to m inim ize defeat

(bypassing)  of inter locking safety switches include:

• Minim izing m ot ivat ion for defeat ing inter locking by providing t raining, supervision, and efficient  m eans for m achine

setup/ adjustm ent , operat ion and m aintenance

• Lim it ing accessibilit y to the inter locking device, such as m ount ing out  of reach, m ount ing behind a physical

obst ruct ion, m ount ing in a concealed posit ion

• Prevent ing actuat ion by readily available objects or tools

• Prevent ing the switch or the actuator from  being disassem bled or reposit ioned that  com prom ises the safety

funct ion. ( for exam ple, welding, one-way screws, r ivet ing)

• Cont rol system  m onitor ing of cyclic switch funct ioning and redundant  m eans of inter locking

• Using hardware that  requires a tool to rem ove that  is not  readily available.

  Safety Lim it  Switches
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W ARNI NG:  I n t er lock ed  Gu ar d s

The user m ust  refer to the relevant  regulat ions and com ply with all necessary requirem ents. See ANSI

B11.19, or I SO 14119 and I SO 14120, or the appropriate standard. At  a m inim um , the inter locked

guard m ust  prevent  hazards when not  fully closed and m ust  also prevent  access to the hazards through

any opening in the guard. The safety switches and actuators m ust  be designed and installed so that

they cannot  be easily defeated, and are not  used as a m echanical or end-of- t ravel stop. At  least  one

switch m ust  be m ounted in a posit ive m ode and open the norm ally closed contact  when the guard

opens. Fai lu r e t o  f o l low  t h ese g u id el in es m ay  r esu l t  in  ser iou s b od i ly  in j u r y  o r  d eat h .

CAUTI ON:  En d - o f - Tr av el  St op

Do not  use the safety switch as a m echanical or end-of- t ravel stop.

The m ovem ent  or rotat ion of the guard m ust  be lim ited such that  dam age to the safety switch or the

actuator cannot  occur. Cat ast r op h ic d am ag e can  cau se t h e saf et y  sw i t ch  t o  f a i l  in  an  u n saf e

m an n er  ( that  is, loss of the switching act ion) .

W ARNI NG:  Saf et y  Dist an ces an d  Saf e Op en in g s

I t  m ust  not  be possible for personnel to reach any hazard through an opened guard or by reaching

over, under, around, or through any opening in the guard before the hazardous situat ion has ceased.

See ANSI  B11.19 or I SO 14119, I SO 14120 and I SO 13857 for inform at ion on determ ining safety

distances and safe opening sizes for your guarding device.

Pass- t h r ou g h  h azar d s an d  Per im et er  Gu ar d in g

A pass- through hazard is associated with applicat ions where personnel m ay pass through a safeguard (which issues a stop

com m and to rem ove the hazard) , and then cont inues into the guarded area, such as in perim eter guarding. Subsequent ly,

their  presence is no longer detected, and the related danger becom es the unexpected start  or restart  of the m achine while

personnel are within the guarded area.

Elim inate or reduce pass- through hazards whenever possible—see ANSI  B11.19 and ANSI  B11.20 or I SO 11161. One

m ethod to m it igate the r isk is to ensure that  once t r ipped, either the safeguarding device, the safety related part  of the

cont rol system , or the guarded m achine's MSCs/ MPCEs will latch in an OFF condit ion. The latch m ust  require a deliberate

m anual act ion to reset  that  is separate from  the norm al m eans of m achine cycle init iat ion.

This m ethod relies upon the locat ion of the reset  switch as well as safe work pract ices and procedures to prevent  an

unexpected start  or restart  of the guarded m achine. All reset  switches m ust  be:

• Outside the guarded area

• Located to allow the switch operator a full,  unobst ructed view of the ent ire guarded area while the reset  is

perform ed

• Out  of reach from  within the guarded area

• Protected against  unauthorized or inadvertent  operat ion (such as through the use of r ings or guards)

I f any areas within the guarded area are not  visible from  the reset  switch, addit ional safeguarding m ust  be provided.

W ARNI NG:  Pass- Th r ou g h  Hazar d s an d  Per im et er  Gu ar d in g

Lockout / Tagout  procedures per ANSI  Z244.1 m ay be required, or addit ional safeguarding, as described

by ANSI  B11.19 safety requirem ents or other appropriate standards, m ust  be used if a passthrough

hazard cannot  be elim inated or reduced to an acceptable level of r isk. Failure to observe this warning

m ay result  in serious bodily injury or death.

Mech an ica l  I n st a l la t ion

I m p or t an t :  I nstall a safety switch in a m anner which discourages tam pering or defeat . Mount  switches

to prevent  bypassing of the switching funct ion at  the term inal cham ber or Quick Disconnect  (QD) . A

switch and its actuator m ust  never be used as a m echanical stop. Overt ravel m ay cause dam age to

switch.

All m ount ing hardware is supplied by the user. Fasteners m ust  be of sufficient  st rength to guard against  breakage. Use of

perm anent  fasteners or locking hardware is recom m ended to prevent  the loosening or displacem ent  of the actuator and

the switch body. The m ount ing holes in the switch body accept  M5 screws.

Safety Lim it  Switches   
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Safety lim it  switches and their  actuators (cam s, dogs, etc.)  m ust  be m ounted such that  the posit ion cannot  be changed

after installat ion/ adjustm ent . Mount  the switch securely on a solid, stat ionary surface that  can accom m odate the forces of

actuator m ovem ent . The loosening of m ount ing hardware m ust  be prevented ( for exam ple, lock washers, thread- locking

com pound) . The use of slots should only be used for init ial posit ioning. Pins, dowels, and splines can be used to prevent

m ovem ent  of the switch and the actuator (cam ) .

The safety lim it  switch m ust  be installed to prevent  false or unintended actuat ion and intent ional defeat .

Safety lim it  switches should be located in such a m anner that  allows access for funct ional checks, m aintenance, and

service or replacem ent . The installat ion should provide suitable clearances, be readily accessible, and allow access to the

actuator system  ( for exam ple, roller lever)  and switch body covers.

Safety lim it  switches should not  be used in environm ents that  subject  the switch, the actuat ing system , or the actuator

(cam )  to ext rem e tem peratures and vibrat ion/ shock or where excessive m oisture (water, oils, coolants, etc.)  or m achining

chips/ swarf and dust  can be reasonably expected.

Act u at in g  Sy st em  an d  Act u at o r  ( Cam )  Con sid er at ion s

Actuat ing system s and actuators m ust  be installed per the dim ensioning diagram  and the m ovem ent  of the actuat ing

system  m ust  rem ain within the specified operat ing range. The slope of the actuator (cam )  m ust  not  be greater than

specified and the const ruct ion m aterial m ust  be of sufficient  hardness to ensure proper operat ion of the life t im e of the

m achine.

The actuat ing system  m ust  t ravel the required distance to operate the posit ive opening norm ally closed contacts, but  not

exceed the m axim um  t ravel listed on the switching diagram s. The installat ion m ust  account  for any m echanical

inaccuracies, tolerance issues, wear, m isalignm ent , etc. in the actuator (cam )  and the actuat ing system  of the switch by

allowing sufficient  post - t ravel after the posit ive opening point .

When used in a safety applicat ion, the actuat ing system  m ust  be operated by direct  m echanical act ion (posit ive m ode)  of

the actuator (cam )  and the guard that  engage the direct  posit ive opening of the norm ally closed safety contacts. Non-

direct  m echanical act ion (negat ive m ode)  that  relies on spring force should only be used in conjunct ion with a Type 1 or

Type 2 (key/ tongue actuated)  inter locking switch m ounted in the direct  act ion posit ive m ode as a redundant ,

com plem entary m onitor ing channel (see Figure 5 on page 10) .

Actuators (cam s)  m ust  be designed and installed to:

• Ensure that  the lim it  switch contacts are operated long enough to ensure that  a proper signal is t ransm it ted to

operate connected devices or safety m odules and cont rollers

• Ensure the actuator is not  operated beyond its overt ravel lim its

• Ensure that  the actuator does not  receive severe im pact  from  fast  m oving cam s

• Ensure the actuator does not  snap back into to posit ion by an abrupt  release

• Not  use addit ional or m odified actuators

Do not  use the switch, actuat ing system , or the actuator (cam )  as a m echanical end of t ravel stop. I f you change the

posit ion of the actuator, ensure the correct  reassem bly for proper operat ion.

  Safety Lim it  Switches
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Sw i t ch in g  Diag r am s
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Contacts: Open Closed Transition

Switching Diagram tolerances:
Operating point ± 0.25mm; 
Operating force ± 10%

Contact Configuration (Guard Closed State)
SI-LM40PBD SI-LM40PBE SI-LM40PBF

CAM
Preferred direction
of actuation

Guard closed (home position) is at 0 mm 
when mounted in a positive mode. Not to 
scale.

Maximum allowable travel varies by model 
and is listed at bottom of switching diagram 
(minus operating tolerance).

Installation must ensure sufficient travel for 
positive opening of safety contacts and 
account for any mechanical tolerances.

  
 0.1 m/s 0.5 m/s 1 m/s 2 m/s 5 m/s 

α 30° 5° - - - 
β 20° 20° 10° 5° - 

 

 

Max. Approach speed vs. Max. Approach angle

Preferable direction of actuation is parallel to the plunger axis (α°).  
Exceeding specified approach angle or speed can reduce life 
expectancy.
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Figure 1. SI -LM40PBx Switching Diagram s

NOTE:  This sym bol  for a posit ive-opening safety contact  ( I EC 60947-5-1)  is used in the switching

diagram  to ident ify the point  in actuator t ravel where the norm ally-closed safety contact  is fully open.

Safety Lim it  Switches   
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Contact Configuration (Guard Closed State)
SI-LM40RC18D SI-LM40RC18E SI-LM40RC18F

30

Ø18

50

7.5

M5(X4)

Contacts: Open Closed Transition

Switching Diagram tolerances:
Operating point ± 0.25 mm 
Operating force ± 10%

Guard closed (home position) is at 0 mm when 
mounted in a positive mode. Not to scale.

Maximum allowable travel varies by model and is 
listed at bottom of switching diagram (minus operating 
tolerance).

Installation must ensure sufficient travel for positive 
opening of safety contacts and account for any 
mechanical tolerances.

Actuating system can be removed and reposition/rotat-
ed by 90°.
Ensure all screws are properly re-installed.
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 0.1 m/s 0.5 m/s 1 m/s 2 m/s 5 m/s 

β 30° 30° 20° 10° 5° 

Max. Approach speed vs. Max. Approach angle

Direction of actuation is perpendicular to the actuating system axis. 
Exceeding specified approach angle or speed can reduce life 
expectancy. 

Figure 2. SI -LM40RC18x Switching Diagram s

NOTE:  This sym bol  for a posit ive-opening safety contact  ( I EC 60947-5-1)  is used in the switching

diagram  to ident ify the point  in actuator t ravel where the norm ally-closed safety contact  is fully open.

  Safety Lim it  Switches
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Contact Configuration (Guard Closed State)
SI-LM40LA18D SI-LM40LA18E SI-LM40LA18F

30

Ø18

64
.5

7.5

M5(X4)

β

β β
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Contacts: Open Closed Transition

Switching Diagram tolerances:
Operating point ± 3.5 ° 
Operating torque ± 10%

Guard closed (home position) is at 0° when 
mounted in a positive mode. Not to scale.

Maximum allowable travel varies by model 
and is listed at bottom of switching diagram 
(minus operating tolerance). Switching Angles 
(θ) are measured with actuating system in 
vertical position (as drawn) and are applicable 
both left and right movement.

Installation must ensure sufficient travel for 
positive opening of safety contacts and 
account for any mechanical tolerances.

Actuating system can be removed and 
reposition/rotated by 90° increments. Ensure 
all screws are properly re-installed.

  
 0.1 m/s 0.5 m/s 1 m/s 2 m/s 5 m/s 

β 45° 45° 45° 40° 30° 
Direction of actuation is perpendicular to the actuating system axis. 
Exceeding specified approach angle or speed can reduce life 
expectancy. 

Max. Approach speed vs. Max. Approach angle

Figure 3. SI -LM40LA18x Switching Diagram s

NOTE:  This sym bol  for a posit ive-opening safety contact  ( I EC 60947-5-1)  is used in the switching

diagram  to ident ify the point  in actuator t ravel where the norm ally-closed safety contact  is fully open.

Safety Lim it  Switches   
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Contacts: Open Closed Transition

Switching Diagram tolerances:
Operating point ± 0.25 mm 
Operating force ± 10%

Guard closed (home position) is at 0 mm when mounted 
in a positive mode. Note to scale.

Maximum allowable travel varies by model and is listed at 
bottom of switching diagram (minus operating tolerance).

Installation must ensure sufficient travel for positive 
opening of safety contacts and account for any mechani-
cal tolerances.

The actuator can only approach from the hinge side. 
Actuator can be removed and reposition/rotated by 90° 
increments. Ensure all screws are properly re-installed.

Max. Approach speed vs. Max. Approach angle

Direction of actuation is perpendicular to the actuating system axis 
and only from the hinge side of the actuator. Exceeding specified 
approach angle or speed can reduce life expectancy. 

  
 0.1 m/s 0.5 m/s 1 m/s 2 m/s 5 m/s 

β 40° 40° 30° 20° 10° 

β 
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Direction of 
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Contact Configuration (Guard Closed State)
SI-LM40L20D SI-LM40L20E SI-LM40L20F
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Figure 4. SI -LM40L20x Switching Diagram s

NOTE:  This sym bol  for a posit ive-opening safety contact  ( I EC 60947-5-1)  is used in the switching

diagram  to ident ify the point  in actuator t ravel where the norm ally-closed safety contact  is fully open.
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Elect r i ca l  I n st a l la t ion

W ARNI NG:  Sh ock  Hazar d  an d  Hazar d ou s En er g y

Alw ay s d iscon n ect  p ow er  f r om  t h e saf et y  sy st em  ( f o r  ex am p le, d ev ice, m od u le, in t er f acin g ,

et c.)  an d  t h e m ach in e b ein g  con t r o l led  b ef o r e m ak in g  an y  con n ect ion s o r  r ep lacin g  an y

com p on en t .

Elect r ical installat ion and wir ing m ust  be m ade by Qualified Personnel1 and m ust  com ply with the

relevant  elect r ical standards and wir ing codes, such as the NEC (Nat ional Elect r ical Code) , ANSI

NFPA79, or I EC 60204-1, and all applicable local standards and codes.

Lock ou t / t ag ou t  p r oced u r es m ay  b e r eq u i r ed . Refer to OSHA 29CFR1910.147, ANSI  Z244-1, I SO

14118, or the appropriate standard for cont rolling hazardous energy.

Access t o  t h e W i r in g  Ch am b er

Access the wir ing cham ber by rem oving the two cover screws from  the cover plate. A single M20 ×  1.5 threaded port

allows wir ing to be routed via conduit  or a cable gland. A conduit  adapter is supplied to convert  the M20 ×  1.5 thread to

½ " ×  14 NPT. An accessory cable gland (SI -QM-CG20)  that  fit s the M20 ×  1.5 thread is available, see Accessories on page

13) .

Con n ect ion  t o  a  Mach in e

Perform  a r isk assessm ent  to determ ine the appropriate level of safety circuit  perform ance ( integrity)  and the m eans of

interfacing the switch(es)  with the m achine cont rol circuit . While Banner Engineering always recom m ends the highest  level

of safety in any applicat ion, the user is responsible to safely install,  operate, and m aintain each safety system  and com ply

with all relevant  laws and regulat ions.

To ensure the highest  level of reliabilit y (Cont rol Reliable or Category 4, for exam ple) , wire the contacts from  each of two

individual safety switches per inter lock guard in a dual channel hookup. At  a m inim um , one of these two contacts m ust  be

the posit ively-dr iven norm ally closed safety contact  (S1 in Figure 5 on page 10) .

Depending on the applicat ion, the redundant  switch contact  will be a posit ively-dr iven norm ally closed safety contact  ( if

m ounted in a posit ive m ode) , or a norm ally open m onitor ing (non-safety)  contact  held closed by the cam  on the guard ( if

m ounted in a negat ive m ode) . I n either scenario, the dual channel hookup is m onitored by a safety m odule ( for exam ple,

ES-FA-9AA) , safety cont roller ( for exam ple, SC22-3 or SC/ XS26-2) , or the safety related part  of the m achine cont rol that

com plies with the required level of safety perform ance.

1 A person who, by possession of a recognized degree or cert ificate of professional t raining, or who, by extensive knowledge, t raining and experience, has

successfully dem onst rated the abilit y to solve problem s relat ing to the subject  m at ter and work.
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Norm ally closed safety contacts (11/ 12 or 21/ 22)  are m onitored by the safety m odule when both switches are m ounted in

the posit ive m ode ( that  is, opening the guard actuates S1 and S2;  circuit  on left ) .

One norm ally closed safety contact  (11/ 12 or 21/ 22)  from  the switch m ounted in the posit ive m ode (S1)  and one norm ally

open contact  (23/ 24 or 33/ 34)  from  the switch m ounted in the negat ive m ode (S2)  are m onitored by the safety m odule

( that  is, opening the guard actuates S1 and releases S2;  circuit  on r ight ) .

Refer to the installat ion inst ruct ions provided with the safety m odule or safety cont roller for inform at ion regarding the

interface to the m achine stop cont rol elem ents.

Figure 5. Connect  two redundant  safety switches per inter lock guard to an appropriate 2-channel input  safety m odule

Two funct ions of the safety m odule or safety cont roller are:

1. To provide a m eans of m onitor ing the contacts of both safety switches for contact  failure, and to prevent  the

m achine from  restart ing if either switch fails.

2. To provide a reset  rout ine after closing the guard and returning the safety contacts to their  closed posit ion. This

prevents the cont rolled m achinery from  restart ing by sim ply closing the guard ( reinsert ing the key/ actuator, for

exam ple) . This necessary reset  funct ion is required by ANSI  B11.0, ANSI / NFPA 79, and I EC 60204-1 m achine

safety standards.

W ARNI NG:  Saf et y  Ci r cu i t  I n t eg r i t y

A r i sk  assessm en t  m u st  b e p er f o r m ed  t o  d et er m in e t h e ap p r op r ia t e saf et y  ci r cu i t  in t eg r i t y

lev el  o r  cat eg o r y  to ensure the expected r isk reduct ion is achieved and all relevant  regulat ions and

standards are m et  (see ANSI  B11.0 and ANSI  B11.19, I SO 12100 and I SO13849-1 or the appropriate

standards) .

I m p or t an t :

The design, installat ion, and the m eans of interfacing of the safety switches great ly im pact  the level of

safety circuit  integrity. I t  is recom m ended that  two individual safety switches be used to m onitor each

guard and that  at  least  one norm ally-closed safety contact  and an addit ional contact , depending on the

applicat ion, m ust  be connected in a dual channel m ethod to a safety m odule or safety cont roller to

achieve cont rol reliabilit y (ANSI  B11.19)  or Category 3 or 4 ( I SO 13849-1, EN 954-1) . This is required

to provide m onitor ing for safety switch failure, and to provide the necessary reset  rout ine, as required

by NFPA 79 and I EC 60204-1. Use o f  on ly  on e saf et y  sw i t ch  p er  in t er lock  g u ar d  is n o t

r ecom m en d ed  in  si t u at ion s t h at  can  r esu l t  in  ser iou s in j u r y  o r  d eat h .

Mon i t o r in g  Ser ies- Con n ect ed  Saf et y  Sw i t ch es

When m onitor ing the posit ion of several guards with a single safety m odule or cont roller, the contacts of the corresponding

pole of each switch m ust  be connected together in series. Never connect  the contacts of m ult iple switches in parallel. Such

a parallel connect ion can defeat  the switch contact  m onitor ing abilit y of the m odule and could create an unsafe condit ion.

When m ult iple safety switches are series connected, the failure of one switch in the system  m ay be m asked or not  be

detected at  all.  The following two scenarios assum e two posit ive-opening safety switches on each guard, both connected in

series to switches of a second guard (dual channel hookup)  and m onitored by a safety m odule or safety cont roller:

• Mask in g  o f  a  f a i lu r e—I f a guard is opened but  one switch fails to open, the redundant  safety switch on that  guard

opens and a protect ive (safety)  stop occurs. I f the faulty guard is then closed, the m odule/ cont roller will not  reset

because one channel did not  open, thus com plying with the required fault  detect ion. However, if a second "good"
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guard is cycled (opening and then closing both of the channels) , the failure appears to be corrected ( input

requirem ents sat isfied)  and the m odule/ cont roller allows a reset . This system  is no longer redundant  and, if the

second switch fails, m ay result  in an unsafe condit ion ( the accum ulat ion of faults result ing in loss of the safety

funct ion) .

• Non - d et ect ion  o f  a  f a i lu r e—I f a funct ional guard is opened, both channels open and the m odule/ cont roller

init iates a protect ive (safety)  stop. I f a guard with a faulty safety switch is then opened and closed before the good

guard is re-closed, the faulty switch is not  detected. The system  is no longer redundant  and m ay result  in a loss of

safety if the redundant  switch fails to open when needed.

The system  in either scenario does not  inherent ly com ply with the safety standard requirem ents of detect ing a single fault

and prevent ing the next  cycle (not  a Category 4 applicat ion per I SO 13849-1) . I n m ult iple-guard system s using series-

connected safety switches, it  is im portant  to periodically check the funct ional integrity of each inter locked guard

individually. Open and close each guard separately while verifying that  the m achine properly responds. Op er at o r s,

m ain t en an ce p er son n el , an d  o t h er s associa t ed  w i t h  t h e op er at ion  o f  t h e m ach in e m u st  b e t r a in ed  t o  r ecog n ize

f a i lu r es an d  b e in st r u ct ed  t o  co r r ect  t h em  im m ed iat e ly .

W ARNI NG:  Ser ies Con n ect ion  o f  Saf et y  Sw i t ch es

Monitor ing m ult iple guards with a series connect ion of safety inter lock switches m ay result  in a failure

being m asked or not  detected at  all.  When such a configurat ion is used, periodic checks m ust  be

perform ed regular ly to verify proper operat ion. All failures m ust  be im m ediately corrected ( for exam ple,

im m ediately replacing a failed switch) , or the loss of the safety stop signal or an inappropriate reset

m ay lead to serious injury or death.

Main t en an ce

Ch eck ou t

At  switch installat ion or replacem ent  and at  m achine set  up, a Designated Person2 m ust  test  each switch for proper

m achine shutdown response and check the switch(es)  and installat ion for proper operat ion, physical dam age, m ount ing

( looseness) , and excessive environm ental contam inat ion. This m ust  also take place on a periodic schedule determ ined by

the user, based on the severity of the operat ing environm ent  and the frequency of switch actuat ions. Adjust , repair, or

replace com ponents as needed. I f inspect ion reveals contam inat ion on the switch, thoroughly clean the switch and

elim inate the cause of the contam inat ion. Replace the switch and/ or appropriate com ponents when any parts or

assem blies are dam aged, broken, deform ed, or badly worn;  or if the elect r ical/ m echanical specificat ions ( for the

environm ent  and operat ing condit ions)  have been exceeded. A lw ay s t est  t h e con t r o l  sy st em  f o r  p r op er  f u n ct ion in g

under m achine cont rol condit ions after perform ing m aintenance, replacing the switch, or replacing any com ponent  of the

switch.

Addit ional item s that  should be included in the checkout  and/ or regular ly scheduled m aintenance of a safety lim it  switch,

actuat ing system , and actuator (cam )  are:

• Verify proper posit ioning of switch, actuat ing system  ( for exam ple, roller lever) , and cam  or dog

• Verify correct  switching funct ion (actuator system  has free m ovem ent  and within switching distance specificat ions)

• Correct  any m isalignm ent  or overrun between the actuator and the actuator system

Rep ai r s

Do n o t  a t t em p t  an y  r ep ai r s t o  t h e saf et y  in t er lock in g  sw i t ch . I t  con t a in s n o  f ie ld - r ep laceab le com p on en t s.

Ret u r n  i t  t o  Ban n er  En g in eer in g  f o r  w ar r an t y  r ep ai r  o r  r ep lacem en t .

Contact  Banner Factory Applicat ion Engineering. They will at tem pt  to t roubleshoot  the system  from  your descript ion of the

problem . I f they conclude that  a com ponent  is defect ive, they will issue a return m erchandise authorizat ion (RMA)  num ber

for your paperwork, and give you the proper shipping address.

I m p or t an t :  Pack the safety switches carefully. Dam ag e t h at  occu r s in  r et u r n  sh ip p in g  is n o t

cov er ed  b y  w ar r an t y .

2 A Designated Person is ident ified in writ ing by the em ployer as being appropriately t rained to perform  a specified checkout  procedure.
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Sp eci f i cat ion s

UL/ CSA Con t act  Rat in g

SI - LM4 0 x x D:  A300 (sam e polar ity) :  3 A at  240 V ac, 6 A at  120 V ac

SI - LM4 0 x x E:  A300 (sam e polar ity) :  3 A at  240 V ac, 6 A at  120 V ac

SI - LM4 0 x x F:  B300 (sam e polar ity) :  1.5 A at  240 V ac, 3 A at  120 V ac

Eu r op ean  Rat in g , Ut i l i za t ion  cat eg o r ies ( I EC/ EN 9 0 4 9 7 - 5 - 1 ) :

SI - LM4 0 x x D:  Ui =  400 V ac, I th =  10 A, AC15 Ue/ I e 240 V/ 3 A, 120

V/ 6 A

SI - LM4 0 x x E:  Ui =  400 V ac, I th =  10 A, AC15 Ue/ I e 240 V/ 3 A, 120

V/ 6 A

SI - LM4 0 x x F:  Ui =  250 V ac, I th =  5 A, AC15 Ue/ I e 240 V/ 1.5 A, 120

V/ 3 A

Elect r i ca l  Pr o t ect ion  Class

I

Con t act  Fu n ct ion

Slow-act ion m ake and break contacts. See Switching Diagram s.

Sw i t ch in g  Fr eq u en cy

≤ 100 per m inute

Con t act  Mat er ia l

Silver-nickel alloy

Mech an ica l  Li f e

SI - LM4 0 x x D:  10 ×  106 operat ions

SI - LM4 0 x x E:  1 ×  106 operat ions

SI - LM4 0 x x F:  1 ×  106 operat ions

B1 0 d

SI - LM4 0 x x D:  20 ×  106 cycles (N.C. contact )

SI - LM4 0 x x E:  2 ×  106 cycles (N.C. contact )

SI - LM4 0 x x F:  2 ×  106 cycles (N.C. contact )

Sh or t  Ci r cu i t  Pr o t ect ion

Recom m ended external fusing or overload protect ion.

SI - LM4 0 x x D:  10 am p Slow Blow

SI - LM4 0 x x E:  6 am p Slow Blow

SI - LM4 0 x x F:  6 am p Slow Blow

W ir e Con n ect ion s

Screw term inals with pressure plates accept  the following wire sizes.

Ferrules are recom m ended for st randed wire.

St r an d ed  an d  so l id :  0.5 m m ²  (20 AWG) to 1.5 m m ²  (16 AWG) for

one wire

St r an d ed :  0.5 m m ²  (20 AWG) to 1.0 m m ²  (18 AWG) for two wires

Max im u m  Tig h t en in g  To r q u e

SI - LM4 0 x x D:  0.9 N·m

SI - LM4 0 x x E:  0.6 N·m

SI - LM4 0 x x F:  0.6 N·m

Cab le En t r y

One M20 ×  1.5 threaded ent rance. Adapter supplied to convert  M20 ×

1.5 to 1/ 2"  -  14 NPT threaded

Con st r u ct ion

Enclosure:  Die-case alum inum

Cover:  Alum inum

Actuator:

SI -LM40PBx (Plunger) :  Steel

SI -LM40RC18x (10 m m  Roller) :  Steel

SI -LM40LA18x (Spindle-m ount  Lever with 18 m m  roller) :  Head:

Zinc Die-Case, Level:  Steel, Roller:  Therm oplast ic

SI -LM40L20x (Lever with 11 m m  roller) :  Level:  Zinc Die-Cast ,

Roller:  Therm oplast ic

En v i r on m en t a l  Rat in g

I EC I P65 according to I EC/ EN 60529

The degree of protect ion ( I P code)  specified applies solely to a properly

closed cover and the use of an equivalent  cable gland with adequate

cable.

Op er at in g  Con d i t ion s

–30 ° C to + 80 ° C (–34 ° F to + 176 ° F)

Mou n t in g

4 ×  M5 screws DI N 912 (on a flat  and st iff surface)

W eig h t  ( ap p r ox im at e)

SI - LM4 0 PBx :  0.20 kg

SI - LM4 0 RC1 8 x :  0.20 kg

SI - LM4 0 LA1 8 x :  0.28 kg

SI - LM4 0 L2 0 x : 0.23 kg

Ap p l icab le St an d ar d s

VDE 0660 T100, DI N EN 60947-1, I EC 60947-1

VDE 0660 T200, DI N EN 60947-5-1, I EC 60947-5-1

DI N EN I SO 13849-1

Ap p r ov als

SI - LM4 0 x x D:  CCSAUS A300 (sam e polar ity)

SI - LM4 0 x x E:  CCSAUS A300 (sam e polar ity)

SI - LM4 0 x x F:  CCSAUS B300 (sam e polar ity)

Cer t i f i ca t ion s
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Dim en sion s

All m easurem ents are listed in m illim eters ( inches) , unless noted otherwise.

SI-LM40L20DxSI-LM40LA18x

SI-LM40PBx SI-LM40RC18x

Accesso r ies

Mod el Size
For  Cab le

Diam et er
Dim en sion s Used  W i t h

SI -QM-CGM20 M20 ×  1.5 Metal
5.0 to 12.0 m m

(0.20 to 0.47 inches) M20 x 1.5

24.0 mm
(0.94")

35.5 mm
(1.40")

SI -LM40 Safety I nter lock

Switches

SI -QM100 Safety I nter lock

Switches

RP-RM83 Rope Pull Switches

RP-LM40 Rope Pull Switches

RP-QM72/ QMT72 Rope Pull

Switches

RP-QM90 Rope Pull Switches
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Mod el Size Th r ead  Con v er sion Dim en sion s Used  W i t h

SI -QM-M20
½  in-14 NPT

Metal

M20 ×  1.5 to ½

in-14 NPT

23.0 mm
(0.91")

M20 x 1.5

24.0 mm
(0.94")

1/2"-14 NPT
Internal Thread

O-ring

SI -LM40 Safety I nter lock

Switches

SI -QM100 Safety I nter lock

Switches

RP-RM83 Rope Pull Switches

RP-LM40 Rope Pull Switches

RP-QM72/ QMT72 Rope Pull

Switches

RP-QM90 Rope Pull Switches

One conduit  adapter is supplied with each switch.

St an d ar d s an d  Reg u lat ion s

The list  of standards below is included as a convenience for users of this Banner device. I nclusion of the standards below

does not  im ply that  the device com plies specifically with any standard, other than those specified in the Specificat ions

sect ion of this m anual.

U.S. Ap p l icat ion  St an d ar d s

ANSI  B11.0 Safety of Machinery;  General Requirem ents and Risk Assessm ent

ANSI  B11.19 Perform ance Criter ia for Safeguarding

ANSI  NFPA 79 Elect r ical Standard for I ndust r ial Machinery

I n t er n at ion al / Eu r op ean  St an d ar d s

I SO 12100 Safety of Machinery – General Principles for Design — Risk Assessm ent  and Risk Reduct ion

I SO 14119 (EN 1088)  I nter locking Devices Associated with Guards – Principles for Design and Select ion

I SO 14120 Safety of m achinery – Guards – General requirem ents for the design and const ruct ion of fixed and m ovable

guards

I SO 13857 Safety Distances . .  .  Upper and Lower Lim bs

I EC 62061 Funct ional Safety of Safety-Related Elect r ical, Elect ronic and Program m able Cont rol System s

I SO 13849-1 (EN 954-1)  Safety-Related Parts of Cont rol System s

I EC 60204-1 Elect r ical Equipm ent  of Machines Part  1:  General Requirem ents

I EC 60947-1 Low Voltage Switchgear – General Rules

I EC 60947-5-1 Low Voltage Switchgear – Elect rom echanical Cont rol Circuit  Devices

I EC 60529 Degrees of Protect ion Provided by Enclosures

I EC 61508 Funct ional Safety of Elect r ical/ Elect ronic/ Program m able Elect ronic Safety-Related System s

EC Declar at ion  o f  Con f o r m i t y  ( DoC)

Banner Engineering Corp. herewith declares that  the SI - LM4 0 x x x  Ser ies Saf et y  Lim i t  ( Posi t ion )  Sw i t ch es are in

conform ity with the provisions of the Machinery Direct ive 2006/ 95/ EC and all essent ial health and safety requirem ents

have been m et .

Representat ive in EU:  Peter Mertens, Managing Director Banner Engineering Europe. Address:  Park Lane, Culliganlaan 2F,

1831 Diegem , Belgium .

Ban n er  En g in eer in g  Cor p  Lim i t ed  W ar r an t y

Banner Engineering Corp. warrants its products to be free from  defects in m aterial and workm anship for one year following

the date of shipm ent . Banner Engineering Corp. will repair or replace, free of charge, any product  of its m anufacture

which, at  the t im e it  is returned to the factory, is found to have been defect ive during the warranty period. This warranty

does not  cover dam age or liabilit y for m isuse, abuse, or the im proper applicat ion or installat ion of the Banner product .

THI S LI MI TED W ARRANTY I S EXCLUSI VE AND I N  LI EU OF ALL OTHER W ARRANTI ES W HETHER EXPRESS OR

I MPLI ED ( I NCLUDI NG, W I THOUT LI MI TATI ON, ANY W ARRANTY OF MERCHANTABI LI TY OR FI TNESS FOR A

PARTI CULAR PURPOSE) , AND W HETHER ARI SI NG UNDER COURSE OF PERFORMANCE, COURSE OF DEALI NG OR

TRADE USAGE.
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This Warranty is exclusive and lim ited to repair or, at  the discret ion of Banner Engineering Corp., replacem ent . I N  NO

EVENT SHALL BANNER ENGI NEERI NG CORP. BE LI ABLE TO BUYER OR ANY OTHER PERSON OR ENTI TY FOR

ANY EXTRA COSTS, EXPENSES, LOSSES, LOSS OF PROFI TS, OR ANY I NCI DENTAL, CONSEQUENTI AL OR

SPECI AL DAMAGES RESULTI NG FROM ANY PRODUCT DEFECT OR FROM THE USE OR I NABI LI TY TO USE THE

PRODUCT, W HETHER ARI SI NG I N  CONTRACT OR W ARRANTY, STATUTE, TORT, STRI CT LI ABI LI TY,

NEGLI GENCE, OR OTHERW I SE.

Banner Engineering Corp. reserves the r ight  to change, m odify or im prove the design of the product  without  assum ing any

obligat ions or liabilit ies relat ing to any product  previously m anufactured by Banner Engineering Corp.
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