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////////////////////////////////////////////////////////////////////////////////
//
// (C) 2012--today, Alexander Grahn
//
// 3Dmenu.js
//
// version 20140923
//
////////////////////////////////////////////////////////////////////////////////
//
// 3D JavaScript used by media9.sty
//
// Extended functionality of the (right click) context menu of 3D annotations.
//
//  1.) Adds the following items to the 3D context menu:
//
//   * `Generate Default View'
//
//      Finds good default camera settings, returned as options for use with
//      the \includemedia command.
//
//   * `Get Current View'
//
//      Determines camera, cross section and part settings of the current view,
//      returned as `VIEW' section that can be copied into a views file of
//      additional views. The views file is inserted using the `3Dviews' option
//      of \includemedia.
//
//   * `Cross Section'
//
//      Toggle switch to add or remove a cross section into or from the current
//      view. The cross section can be moved in the x, y, z directions using x,
//      y, z and X, Y, Z keys on the keyboard, be tilted against and spun
//      around the upright Z axis using the Up/Down and Left/Right arrow keys
//      and caled using the s and S keys.
//
//  2.) Enables manipulation of position and orientation of indiviual parts and
//      groups of parts in the 3D scene. Parts which have been selected with the
//      mouse can be scaled moved around and rotated like the cross section as
//      described above. To spin the parts around their local up-axis, keep
//      Control key pressed while using the Up/Down and Left/Right arrow keys.
//
// This work may be distributed and/or modified under the
// conditions of the LaTeX Project Public License.
// 
// The latest version of this license is in
//   http://mirrors.ctan.org/macros/latex/base/lppl.txt
// 
// This work has the LPPL maintenance status `maintained'.
// 
// The Current Maintainer of this work is A. Grahn.
//
// The code borrows heavily from Bernd Gaertners `Miniball' software,
// originally written in C++, for computing the smallest enclosing ball of a
// set of points; see: http://www.inf.ethz.ch/personal/gaertner/miniball.html
//
////////////////////////////////////////////////////////////////////////////////
//host.console.show();

//constructor for doubly linked list
function List(){
  this.first_node=null;
  this.last_node=new Node(undefined);
}
List.prototype.push_back=function(x){
  var new_node=new Node(x);
  if(this.first_node==null){
    this.first_node=new_node;
    new_node.prev=null;
  }else{
    new_node.prev=this.last_node.prev;
    new_node.prev.next=new_node;
  }
  new_node.next=this.last_node;
  this.last_node.prev=new_node;
};
List.prototype.move_to_front=function(it){
  var node=it.get();
  if(node.next!=null && node.prev!=null){
    node.next.prev=node.prev;
    node.prev.next=node.next;
    node.prev=null;
    node.next=this.first_node;
    this.first_node.prev=node;
    this.first_node=node;
  }
};
List.prototype.begin=function(){
  var i=new Iterator();
  i.target=this.first_node;
  return(i);
};
List.prototype.end=function(){
  var i=new Iterator();
  i.target=this.last_node;
  return(i);
};
function Iterator(it){
  if( it!=undefined ){
    this.target=it.target;
  }else {
    this.target=null;
  }
}
Iterator.prototype.set=function(it){this.target=it.target;};
Iterator.prototype.get=function(){return(this.target);};
Iterator.prototype.deref=function(){return(this.target.data);};
Iterator.prototype.incr=function(){
  if(this.target.next!=null) this.target=this.target.next;
};
//constructor for node objects that populate the linked list
function Node(x){
  this.prev=null;
  this.next=null;
  this.data=x;
}
function sqr(r){return(r*r);}//helper function

//Miniball algorithm by B. Gaertner
function Basis(){
  this.m=0;
  this.q0=new Array(3);
  this.z=new Array(4);
  this.f=new Array(4);
  this.v=new Array(new Array(3), new Array(3), new Array(3), new Array(3));
  this.a=new Array(new Array(3), new Array(3), new Array(3), new Array(3));
  this.c=new Array(new Array(3), new Array(3), new Array(3), new Array(3));
  this.sqr_r=new Array(4);
  this.current_c=this.c[0];
  this.current_sqr_r=0;
  this.reset();
}
Basis.prototype.center=function(){return(this.current_c);};
Basis.prototype.size=function(){return(this.m);};
Basis.prototype.pop=function(){--this.m;};
Basis.prototype.excess=function(p){
  var e=-this.current_sqr_r;
  for(var k=0;k<3;++k){
    e+=sqr(p[k]-this.current_c[k]);
  }
  return(e);
};
Basis.prototype.reset=function(){
  this.m=0;
  for(var j=0;j<3;++j){
    this.c[0][j]=0;
  }
  this.current_c=this.c[0];
  this.current_sqr_r=-1;
};
Basis.prototype.push=function(p){
  var i, j;
  var eps=1e-32;
  if(this.m==0){
    for(i=0;i<3;++i){
      this.q0[i]=p[i];
    }
    for(i=0;i<3;++i){
      this.c[0][i]=this.q0[i];
    }
    this.sqr_r[0]=0;
  }else {
    for(i=0;i<3;++i){
      this.v[this.m][i]=p[i]-this.q0[i];
    }
    for(i=1;i<this.m;++i){
      this.a[this.m][i]=0;
      for(j=0;j<3;++j){
        this.a[this.m][i]+=this.v[i][j]*this.v[this.m][j];
      }
      this.a[this.m][i]*=(2/this.z[i]);
    }
    for(i=1;i<this.m;++i){
      for(j=0;j<3;++j){
        this.v[this.m][j]-=this.a[this.m][i]*this.v[i][j];
      }
    }
    this.z[this.m]=0;
    for(j=0;j<3;++j){
      this.z[this.m]+=sqr(this.v[this.m][j]);
    }
    this.z[this.m]*=2;
    if(this.z[this.m]<eps*this.current_sqr_r) return(false);
    var e=-this.sqr_r[this.m-1];
    for(i=0;i<3;++i){
      e+=sqr(p[i]-this.c[this.m-1][i]);
    }
    this.f[this.m]=e/this.z[this.m];
    for(i=0;i<3;++i){
      this.c[this.m][i]=this.c[this.m-1][i]+this.f[this.m]*this.v[this.m][i];
    }
    this.sqr_r[this.m]=this.sqr_r[this.m-1]+e*this.f[this.m]/2;
  }
  this.current_c=this.c[this.m];
  this.current_sqr_r=this.sqr_r[this.m];
  ++this.m;
  return(true);
};
function Miniball(){
  this.L=new List();
  this.B=new Basis();
  this.support_end=new Iterator();
}
Miniball.prototype.mtf_mb=function(it){
  var i=new Iterator(it);
  this.support_end.set(this.L.begin());
  if((this.B.size())==4) return;
  for(var k=new Iterator(this.L.begin());k.get()!=i.get();){
    var j=new Iterator(k);
    k.incr();
    if(this.B.excess(j.deref()) > 0){
      if(this.B.push(j.deref())){
        this.mtf_mb(j);
        this.B.pop();
        if(this.support_end.get()==j.get())
          this.support_end.incr();
        this.L.move_to_front(j);
      }
    }
  }
};
Miniball.prototype.check_in=function(b){
  this.L.push_back(b);
};
Miniball.prototype.build=function(){
  this.B.reset();
  this.support_end.set(this.L.begin());
  this.mtf_mb(this.L.end());
};
Miniball.prototype.center=function(){
  return(this.B.center());
};
Miniball.prototype.radius=function(){
  return(Math.sqrt(this.B.current_sqr_r));
};

//functions called by menu items
function calc3Dopts () {
  //create Miniball object
  var mb=new Miniball();
  //auxiliary vector
  var corner=new Vector3();
  //iterate over all visible mesh nodes in the scene
  for(i=0;i<scene.meshes.count;i++){
    var mesh=scene.meshes.getByIndex(i);
    if(!mesh.visible) continue;
    //local to parent transformation matrix
    var trans=mesh.transform;
    //build local to world transformation matrix by recursively
    //multiplying the parent's transf. matrix on the right
    var parent=mesh.parent;
    while(parent.transform){
      trans=trans.multiply(parent.transform);
      parent=parent.parent;
    }
    //get the bbox of the mesh (local coordinates)
    var bbox=mesh.computeBoundingBox();
    //transform the local bounding box corner coordinates to
    //world coordinates for bounding sphere determination
    //BBox.min
    corner.set(bbox.min);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    //BBox.max
    corner.set(bbox.max);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    //remaining six BBox corners
    corner.set(bbox.min.x, bbox.max.y, bbox.max.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.min.x, bbox.min.y, bbox.max.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.min.x, bbox.max.y, bbox.min.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.max.x, bbox.min.y, bbox.min.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.max.x, bbox.min.y, bbox.max.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.max.x, bbox.max.y, bbox.min.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
  }
  //compute the smallest enclosing bounding sphere
  mb.build();
  //
  //current camera settings
  //
  var camera=scene.cameras.getByIndex(0);
  var res=''; //initialize result string
  //aperture angle of the virtual camera (perspective projection) *or*
  //orthographic scale (orthographic projection)
  if(camera.projectionType==camera.TYPE_PERSPECTIVE){
    var aac=camera.fov*180/Math.PI;
    if(host.util.printf('%.4f', aac)!=30)
      res+=host.util.printf('\n3Daac=%s,', aac);
  }else{
      camera.viewPlaneSize=2.*mb.radius();
      res+=host.util.printf('\n3Dortho=%s,', 1./camera.viewPlaneSize);
  }
  //camera roll
  var roll = camera.roll*180/Math.PI;
  if(host.util.printf('%.4f', roll)!=0)
    res+=host.util.printf('\n3Droll=%s,',roll);
  //target to camera vector
  var c2c=new Vector3();
  c2c.set(camera.position);
  c2c.subtractInPlace(camera.targetPosition);
  c2c.normalize();
  if(!(c2c.x==0 && c2c.y==-1 && c2c.z==0))
    res+=host.util.printf('\n3Dc2c=%s %s %s,', c2c.x, c2c.y, c2c.z);
  //
  //new camera settings
  //
  //bounding sphere centre --> new camera target
  var coo=new Vector3();
  coo.set((mb.center())[0], (mb.center())[1], (mb.center())[2]);
  if(coo.length)
    res+=host.util.printf('\n3Dcoo=%s %s %s,', coo.x, coo.y, coo.z);
  //radius of orbit
  if(camera.projectionType==camera.TYPE_PERSPECTIVE){
    var roo=mb.radius()/ Math.sin(aac * Math.PI/ 360.);
  }else{
    //orthographic projection
    var roo=mb.radius();
  }
  res+=host.util.printf('\n3Droo=%s,', roo);
  //update camera settings in the viewer
  var currol=camera.roll;
  camera.targetPosition.set(coo);
  camera.position.set(coo.add(c2c.scale(roo)));
  camera.roll=currol;
  //determine background colour
  rgb=scene.background.getColor();
  if(!(rgb.r==1 && rgb.g==1 && rgb.b==1))
    res+=host.util.printf('\n3Dbg=%s %s %s,', rgb.r, rgb.g, rgb.b);
  //determine lighting scheme
  switch(scene.lightScheme){
    case scene.LIGHT_MODE_FILE:
      curlights='Artwork';break;
    case scene.LIGHT_MODE_NONE:
      curlights='None';break;
    case scene.LIGHT_MODE_WHITE:
      curlights='White';break;
    case scene.LIGHT_MODE_DAY:
      curlights='Day';break;
    case scene.LIGHT_MODE_NIGHT:
      curlights='Night';break;
    case scene.LIGHT_MODE_BRIGHT:
      curlights='Hard';break;
    case scene.LIGHT_MODE_RGB:
      curlights='Primary';break;
    case scene.LIGHT_MODE_BLUE:
      curlights='Blue';break;
    case scene.LIGHT_MODE_RED:
      curlights='Red';break;
    case scene.LIGHT_MODE_CUBE:
      curlights='Cube';break;
    case scene.LIGHT_MODE_CAD:
      curlights='CAD';break;
    case scene.LIGHT_MODE_HEADLAMP:
      curlights='Headlamp';break;
  }
  if(curlights!='Artwork')
    res+=host.util.printf('\n3Dlights=%s,', curlights);
  //determine global render mode
  switch(scene.renderMode){
    case scene.RENDER_MODE_BOUNDING_BOX:
      currender='BoundingBox';break;
    case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX:
      currender='TransparentBoundingBox';break;
    case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX_OUTLINE:
      currender='TransparentBoundingBoxOutline';break;
    case scene.RENDER_MODE_VERTICES:
      currender='Vertices';break;
    case scene.RENDER_MODE_SHADED_VERTICES:
      currender='ShadedVertices';break;
    case scene.RENDER_MODE_WIREFRAME:
      currender='Wireframe';break;
    case scene.RENDER_MODE_SHADED_WIREFRAME:
      currender='ShadedWireframe';break;
    case scene.RENDER_MODE_SOLID:
      currender='Solid';break;
    case scene.RENDER_MODE_TRANSPARENT:
      currender='Transparent';break;
    case scene.RENDER_MODE_SOLID_WIREFRAME:
      currender='SolidWireframe';break;
    case scene.RENDER_MODE_TRANSPARENT_WIREFRAME:
      currender='TransparentWireframe';break;
    case scene.RENDER_MODE_ILLUSTRATION:
      currender='Illustration';break;
    case scene.RENDER_MODE_SOLID_OUTLINE:
      currender='SolidOutline';break;
    case scene.RENDER_MODE_SHADED_ILLUSTRATION:
      currender='ShadedIllustration';break;
    case scene.RENDER_MODE_HIDDEN_WIREFRAME:
      currender='HiddenWireframe';break;
  }
  if(currender!='Solid')
    res+=host.util.printf('\n3Drender=%s,', currender);
  //write result string to the console
  host.console.show();
//  host.console.clear();
  host.console.println('%%\n%% Copy and paste the following text to the\n'+
    '%% option list of \\includemedia!\n%%' + res + '\n');
}

function get3Dview () {
  var camera=scene.cameras.getByIndex(0);
  var coo=camera.targetPosition;
  var c2c=camera.position.subtract(coo);
  var roo=c2c.length;
  c2c.normalize();
  var res='VIEW%=insert optional name here\n';
  if(!(coo.x==0 && coo.y==0 && coo.z==0))
    res+=host.util.printf('  COO=%s %s %s\n', coo.x, coo.y, coo.z);
  if(!(c2c.x==0 && c2c.y==-1 && c2c.z==0))
    res+=host.util.printf('  C2C=%s %s %s\n', c2c.x, c2c.y, c2c.z);
  if(roo > 1e-9)
    res+=host.util.printf('  ROO=%s\n', roo);
  var roll = camera.roll*180/Math.PI;
  if(host.util.printf('%.4f', roll)!=0)
    res+=host.util.printf('  ROLL=%s\n', roll);
  if(camera.projectionType==camera.TYPE_PERSPECTIVE){
    var aac=camera.fov * 180/Math.PI;
    if(host.util.printf('%.4f', aac)!=30)
      res+=host.util.printf('  AAC=%s\n', aac);
  }else{
    if(host.util.printf('%.4f', camera.viewPlaneSize)!=1)
      res+=host.util.printf('  ORTHO=%s\n', 1./camera.viewPlaneSize);
  }
  rgb=scene.background.getColor();
  if(!(rgb.r==1 && rgb.g==1 && rgb.b==1))
    res+=host.util.printf('  BGCOLOR=%s %s %s\n', rgb.r, rgb.g, rgb.b);
  switch(scene.lightScheme){
    case scene.LIGHT_MODE_FILE:
      curlights='Artwork';break;
    case scene.LIGHT_MODE_NONE:
      curlights='None';break;
    case scene.LIGHT_MODE_WHITE:
      curlights='White';break;
    case scene.LIGHT_MODE_DAY:
      curlights='Day';break;
    case scene.LIGHT_MODE_NIGHT:
      curlights='Night';break;
    case scene.LIGHT_MODE_BRIGHT:
      curlights='Hard';break;
    case scene.LIGHT_MODE_RGB:
      curlights='Primary';break;
    case scene.LIGHT_MODE_BLUE:
      curlights='Blue';break;
    case scene.LIGHT_MODE_RED:
      curlights='Red';break;
    case scene.LIGHT_MODE_CUBE:
      curlights='Cube';break;
    case scene.LIGHT_MODE_CAD:
      curlights='CAD';break;
    case scene.LIGHT_MODE_HEADLAMP:
      curlights='Headlamp';break;
  }
  if(curlights!='Artwork')
    res+='  LIGHTS='+curlights+'\n';
  switch(scene.renderMode){
    case scene.RENDER_MODE_BOUNDING_BOX:
      defaultrender='BoundingBox';break;
    case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX:
      defaultrender='TransparentBoundingBox';break;
    case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX_OUTLINE:
      defaultrender='TransparentBoundingBoxOutline';break;
    case scene.RENDER_MODE_VERTICES:
      defaultrender='Vertices';break;
    case scene.RENDER_MODE_SHADED_VERTICES:
      defaultrender='ShadedVertices';break;
    case scene.RENDER_MODE_WIREFRAME:
      defaultrender='Wireframe';break;
    case scene.RENDER_MODE_SHADED_WIREFRAME:
      defaultrender='ShadedWireframe';break;
    case scene.RENDER_MODE_SOLID:
      defaultrender='Solid';break;
    case scene.RENDER_MODE_TRANSPARENT:
      defaultrender='Transparent';break;
    case scene.RENDER_MODE_SOLID_WIREFRAME:
      defaultrender='SolidWireframe';break;
    case scene.RENDER_MODE_TRANSPARENT_WIREFRAME:
      defaultrender='TransparentWireframe';break;
    case scene.RENDER_MODE_ILLUSTRATION:
      defaultrender='Illustration';break;
    case scene.RENDER_MODE_SOLID_OUTLINE:
      defaultrender='SolidOutline';break;
    case scene.RENDER_MODE_SHADED_ILLUSTRATION:
      defaultrender='ShadedIllustration';break;
    case scene.RENDER_MODE_HIDDEN_WIREFRAME:
      defaultrender='HiddenWireframe';break;
  }
  if(defaultrender!='Solid')
    res+='  RENDERMODE='+defaultrender+'\n';

  //detect existing Clipping Plane (3D Cross Section)
  var clip=null;
  if(
    clip=scene.nodes.getByName('$$$$$$')||
    clip=scene.nodes.getByName('Clipping Plane')
  );
  for(var i=0;i<scene.nodes.count;i++){
    var nd=scene.nodes.getByIndex(i);
    if(nd==clip||nd.name=='') continue;
    var ndUTFName='';
    for (var j=0; j<nd.name.length; j++) {
      var theUnicode = nd.name.charCodeAt(j).toString(16);
      while (theUnicode.length<4) theUnicode = '0' + theUnicode;
      ndUTFName += theUnicode;
    }
    var end=nd.name.lastIndexOf('.');
    if(end>0) var ndUserName=nd.name.substr(0,end);
    else var ndUserName=nd.name;
    respart='  PART='+ndUserName+'\n';
    respart+='    UTF16NAME='+ndUTFName+'\n';
    defaultvals=true;
    if(!nd.visible){
      respart+='    VISIBLE=false\n';
      defaultvals=false;
    }
    if(nd.opacity<1.0){
      respart+='    OPACITY='+nd.opacity+'\n';
      defaultvals=false;
    }
    if(nd.constructor.name=='Mesh'){
      currender=defaultrender;
      switch(nd.renderMode){
        case scene.RENDER_MODE_BOUNDING_BOX:
          currender='BoundingBox';break;
        case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX:
          currender='TransparentBoundingBox';break;
        case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX_OUTLINE:
          currender='TransparentBoundingBoxOutline';break;
        case scene.RENDER_MODE_VERTICES:
          currender='Vertices';break;
        case scene.RENDER_MODE_SHADED_VERTICES:
          currender='ShadedVertices';break;
        case scene.RENDER_MODE_WIREFRAME:
          currender='Wireframe';break;
        case scene.RENDER_MODE_SHADED_WIREFRAME:
          currender='ShadedWireframe';break;
        case scene.RENDER_MODE_SOLID:
          currender='Solid';break;
        case scene.RENDER_MODE_TRANSPARENT:
          currender='Transparent';break;
        case scene.RENDER_MODE_SOLID_WIREFRAME:
          currender='SolidWireframe';break;
        case scene.RENDER_MODE_TRANSPARENT_WIREFRAME:
          currender='TransparentWireframe';break;
        case scene.RENDER_MODE_ILLUSTRATION:
          currender='Illustration';break;
        case scene.RENDER_MODE_SOLID_OUTLINE:
          currender='SolidOutline';break;
        case scene.RENDER_MODE_SHADED_ILLUSTRATION:
          currender='ShadedIllustration';break;
        case scene.RENDER_MODE_HIDDEN_WIREFRAME:
          currender='HiddenWireframe';break;
        //case scene.RENDER_MODE_DEFAULT:
        //  currender='Default';break;
      }
      if(currender!=defaultrender){
        respart+='    RENDERMODE='+currender+'\n';
        defaultvals=false;
      }
    }
    if(origtrans[nd.name]&&!nd.transform.isEqual(origtrans[nd.name])){
      var lvec=nd.transform.transformDirection(new Vector3(1,0,0));
      var uvec=nd.transform.transformDirection(new Vector3(0,1,0));
      var vvec=nd.transform.transformDirection(new Vector3(0,0,1));
      respart+='    TRANSFORM='
               +lvec.x+' '+lvec.y+' '+lvec.z+' '
               +uvec.x+' '+uvec.y+' '+uvec.z+' '
               +vvec.x+' '+vvec.y+' '+vvec.z+' '
               +nd.transform.translation.x+' '
               +nd.transform.translation.y+' '
               +nd.transform.translation.z+'\n';
      defaultvals=false;
    }
    respart+='  END\n';
    if(!defaultvals) res+=respart;
  }
  if(clip){
    var centre=clip.transform.translation;
    var normal=clip.transform.transformDirection(new Vector3(0,0,1));
    res+='  CROSSSECT\n';
    if(!(centre.x==0 && centre.y==0 && centre.z==0))
      res+=host.util.printf(
        '    CENTER=%s %s %s\n', centre.x, centre.y, centre.z);
    if(!(normal.x==1 && normal.y==0 && normal.z==0))
      res+=host.util.printf(
        '    NORMAL=%s %s %s\n', normal.x, normal.y, normal.z);
    res+=host.util.printf(
      '    VISIBLE=%s\n', clip.visible);
    res+=host.util.printf(
      '    PLANECOLOR=%s %s %s\n', clip.material.emissiveColor.r,
             clip.material.emissiveColor.g, clip.material.emissiveColor.b);
    res+=host.util.printf(
      '    OPACITY=%s\n', clip.opacity);
    res+=host.util.printf(
      '    INTERSECTIONCOLOR=%s %s %s\n',
        clip.wireframeColor.r, clip.wireframeColor.g, clip.wireframeColor.b);
    res+='  END\n';
//    for(var propt in clip){
//      console.println(propt+':'+clip[propt]);
//    }
  }
  res+='END\n';
  host.console.show();
//  host.console.clear();
  host.console.println('%%\n%% Add the following VIEW section to a file of\n'+
    '%% predefined views (See option "3Dviews"!).\n%%\n' +
    '%% The view may be given a name after VIEW=...\n' +
    '%% (Remove \'%\' in front of \'=\'.)\n%%');
  host.console.println(res + '\n');
}

//add items to 3D context menu
runtime.addCustomMenuItem("dfltview", "Generate Default View", "default", 0);
runtime.addCustomMenuItem("currview", "Get Current View", "default", 0);
runtime.addCustomMenuItem("csection", "Cross Section", "checked", 0);

//menu event handlers
menuEventHandler = new MenuEventHandler();
menuEventHandler.onEvent = function(e) {
  switch(e.menuItemName){
    case "dfltview": calc3Dopts(); break;
    case "currview": get3Dview(); break;
    case "csection":
      addremoveClipPlane(e.menuItemChecked);
      break;
  }
};
runtime.addEventHandler(menuEventHandler);

//global variable taking reference to currently selected node;
var target=null;
selectionEventHandler=new SelectionEventHandler();
selectionEventHandler.onEvent=function(e){
  if(e.selected&&e.node.name!=''){
    target=e.node;
  }else{
    target=null;
  }
}
runtime.addEventHandler(selectionEventHandler);

cameraEventHandler=new CameraEventHandler();
cameraEventHandler.onEvent=function(e){
  var clip=null;
  runtime.removeCustomMenuItem("csection");
  runtime.addCustomMenuItem("csection", "Cross Section", "checked", 0);
  if(clip=scene.nodes.getByName('$$$$$$')|| //predefined
    scene.nodes.getByName('Clipping Plane')){ //added via context menu
    runtime.removeCustomMenuItem("csection");
    runtime.addCustomMenuItem("csection", "Cross Section", "checked", 1);
  }
  if(clip){//plane in predefined views must be rotated by 90 deg around normal
    clip.transform.rotateAboutLineInPlace(
      Math.PI/2,clip.transform.translation,
      clip.transform.transformDirection(new Vector3(0,0,1))
    );
  }
  for(var i=0; i<rot4x4.length; i++){rot4x4[i].setIdentity()}
  target=null;
}
runtime.addEventHandler(cameraEventHandler);

var rot4x4=new Array(); //keeps track of spin and tilt axes transformations
//key event handler for scaling moving, spinning and tilting objects
keyEventHandler=new KeyEventHandler();
keyEventHandler.onEvent=function(e){
  var backtrans=new Matrix4x4();
  var trgt=null;
  if(target) {
    trgt=target;
    var backtrans=new Matrix4x4();
    var trans=trgt.transform;
    var parent=trgt.parent;
    while(parent.transform){
      //build local to world transformation matrix
      trans.multiplyInPlace(parent.transform);
      //also build world to local back-transformation matrix
      backtrans.multiplyInPlace(parent.transform.inverse.transpose);
      parent=parent.parent;
    }
    backtrans.transposeInPlace();
  }else{
    if(
      trgt=scene.nodes.getByName('$$$$$$')||
      trgt=scene.nodes.getByName('Clipping Plane')
    ) var trans=trgt.transform;
  }
  if(!trgt) return;

  var tname=trgt.name;
  if(typeof(rot4x4[tname])=='undefined') rot4x4[tname]=new Matrix4x4();
  if(target)
    var tiltAxis=rot4x4[tname].transformDirection(new Vector3(0,1,0));
  else  
    var tiltAxis=trans.transformDirection(new Vector3(0,1,0));
  var spinAxis=rot4x4[tname].transformDirection(new Vector3(0,0,1));

  //get the centre of the mesh
  if(target&&trgt.constructor.name=='Mesh'){
    var centre=trans.transformPosition(trgt.computeBoundingBox().center);
  }else{ //part group (Node3 parent node, clipping plane)
    var centre=new Vector3(trans.translation);
  }
  switch(e.characterCode){
    case 30://tilt up
      rot4x4[tname].rotateAboutLineInPlace(
          -Math.PI/900,rot4x4[tname].translation,tiltAxis);
      trans.rotateAboutLineInPlace(-Math.PI/900,centre,tiltAxis);
      break;
    case 31://tilt down
      rot4x4[tname].rotateAboutLineInPlace(
          Math.PI/900,rot4x4[tname].translation,tiltAxis);
      trans.rotateAboutLineInPlace(Math.PI/900,centre,tiltAxis);
      break;
    case 28://spin right
      if(e.ctrlKeyDown&&target){
        trans.rotateAboutLineInPlace(-Math.PI/900,centre,spinAxis);
      }else{
        rot4x4[tname].rotateAboutLineInPlace(
            -Math.PI/900,rot4x4[tname].translation,new Vector3(0,0,1));
        trans.rotateAboutLineInPlace(-Math.PI/900,centre,new Vector3(0,0,1));
      }
      break;
    case 29://spin left
      if(e.ctrlKeyDown&&target){
        trans.rotateAboutLineInPlace(Math.PI/900,centre,spinAxis);
      }else{
        rot4x4[tname].rotateAboutLineInPlace(
            Math.PI/900,rot4x4[tname].translation,new Vector3(0,0,1));
        trans.rotateAboutLineInPlace(Math.PI/900,centre,new Vector3(0,0,1));
      }
      break;
    case 120: //x
      translateTarget(trans, new Vector3(1,0,0), e);
      break;
    case 121: //y
      translateTarget(trans, new Vector3(0,1,0), e);
      break;
    case 122: //z
      translateTarget(trans, new Vector3(0,0,1), e);
      break;
    case 88: //shift + x
      translateTarget(trans, new Vector3(-1,0,0), e);
      break;
    case 89: //shift + y
      translateTarget(trans, new Vector3(0,-1,0), e);
      break;
    case 90: //shift + z
      translateTarget(trans, new Vector3(0,0,-1), e);
      break;
    case 115: //s
      trans.translateInPlace(centre.scale(-1));
      trans.scaleInPlace(1.01);
      trans.translateInPlace(centre.scale(1));
      break;
    case 83: //shift + s
      trans.translateInPlace(centre.scale(-1));
      trans.scaleInPlace(1/1.01);
      trans.translateInPlace(centre.scale(1));
      break;
  }
  trans.multiplyInPlace(backtrans);
}
runtime.addEventHandler(keyEventHandler);

//translates object by amount calculated from Canvas size
function translateTarget(t, d, e){
  var cam=scene.cameras.getByIndex(0);
  if(cam.projectionType==cam.TYPE_PERSPECTIVE){
    var scale=Math.tan(cam.fov/2)
              *cam.targetPosition.subtract(cam.position).length
              /Math.min(e.canvasPixelWidth,e.canvasPixelHeight);
  }else{
    var scale=cam.viewPlaneSize/2
              /Math.min(e.canvasPixelWidth,e.canvasPixelHeight);
  }
  t.translateInPlace(d.scale(scale));
}

function addremoveClipPlane(chk) {
  var curTrans=getCurTrans();
  var clip=scene.createClippingPlane();
  if(chk){
    //add Clipping Plane and place its center either into the camera target
    //position or into the centre of the currently selected mesh node
    var centre=new Vector3();
    if(target){
      var trans=target.transform;
      var parent=target.parent;
      while(parent.transform){
        trans=trans.multiply(parent.transform);
        parent=parent.parent;
      }
      if(target.constructor.name=='Mesh'){
        var centre=trans.transformPosition(target.computeBoundingBox().center);
      }else{
        var centre=new Vector3(trans.translation);
      }
      target=null;
    }else{
      centre.set(scene.cameras.getByIndex(0).targetPosition);
    }
    clip.transform.setView(
      new Vector3(0,0,0), new Vector3(1,0,0), new Vector3(0,1,0));
    clip.transform.translateInPlace(centre);
  }else{
    if(
      scene.nodes.getByName('$$$$$$')||
      scene.nodes.getByName('Clipping Plane')
    ){
      clip.remove();clip=null;
    }
  }
  restoreTrans(curTrans);
  return clip;
}

//function to store current transformation matrix of all nodes in the scene
function getCurTrans() {
  var tA=new Array();
  for(var i=0; i<scene.nodes.count; i++){
    var nd=scene.nodes.getByIndex(i);
    if(nd.name=='') continue;
    tA[nd.name]=new Matrix4x4(nd.transform);
  }
  return tA;
}

//function to restore transformation matrices given as arg
function restoreTrans(tA) {
  for(var i=0; i<scene.nodes.count; i++){
    var nd=scene.nodes.getByIndex(i);
    if(tA[nd.name]) nd.transform.set(tA[nd.name]);
  }
}

//store original transformation matrix of all mesh nodes in the scene
var origtrans=getCurTrans();

//set initial state of "Cross Section" menu entry
cameraEventHandler.onEvent(1);

//host.console.clear();



var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton0'){ocgs[i].state=false;}}


////////////////////////////////////////////////////////////////////////////////
//
// (C) 2012, Michail Vidiassov, John C. Bowman, Alexander Grahn
//
// asylabels.js
//
// version 20120912
//
////////////////////////////////////////////////////////////////////////////////
//
// 3D JavaScript to be used with media9.sty (option `add3Djscript') for
// Asymptote generated PRC files
//
// adds billboard behaviour to text labels in Asymptote PRC files so that
// they always face the camera under 3D rotation.
//
//
// This work may be distributed and/or modified under the
// conditions of the LaTeX Project Public License.
// 
// The latest version of this license is in
//   http://mirrors.ctan.org/macros/latex/base/lppl.txt
// 
// This work has the LPPL maintenance status `maintained'.
// 
// The Current Maintainer of this work is A. Grahn.
//
////////////////////////////////////////////////////////////////////////////////

var bbnodes=new Array(); // billboard meshes
var bbtrans=new Array(); // billboard transforms

function fulltransform(mesh) 
{ 
  var t=new Matrix4x4(mesh.transform); 
  if(mesh.parent.name != "") { 
    var parentTransform=fulltransform(mesh.parent); 
    t.multiplyInPlace(parentTransform); 
    return t; 
  } else
    return t; 
} 

// find all text labels in the scene and determine pivoting points
var nodes=scene.nodes;
var nodescount=nodes.count;
var third=1.0/3.0;
for(var i=0; i < nodescount; i++) {
  var node=nodes.getByIndex(i); 
  var name=node.name;
  var end=name.lastIndexOf(".")-1;
  if(end > 0) {
    if(name.charAt(end) == "\001") {
      var start=name.lastIndexOf("-")+1;
      if(end > start) {
        node.name=name.substr(0,start-1);
        var nodeMatrix=fulltransform(node.parent);
        var c=nodeMatrix.translation; // position
        var d=Math.pow(Math.abs(nodeMatrix.determinant),third); // scale
        bbnodes.push(node);
        bbtrans.push(Matrix4x4().scale(d,d,d).translate(c).multiply(nodeMatrix.inverse));
      }
    }
  }
}

var camera=scene.cameras.getByIndex(0); 
var zero=new Vector3(0,0,0);
var bbcount=bbnodes.length;

// event handler to maintain camera-facing text labels
billboardHandler=new RenderEventHandler();
billboardHandler.onEvent=function(event)
{
  var T=new Matrix4x4();
  T.setView(zero,camera.position.subtract(camera.targetPosition),
            camera.up.subtract(camera.position));

  for(var j=0; j < bbcount; j++)
    bbnodes[j].transform.set(T.multiply(bbtrans[j]));
  runtime.refresh(); 
}
runtime.addEventHandler(billboardHandler);

runtime.refresh();
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1.	 About this document


1.1	 Function
This operating instructions manual provides all the information you 
need for the mounting, set-up and commissioning to ensure the safe 
operation and disassembly of the safety switchgear. The operating 
instructions must be available in a legible condition and a complete 
version in the vicinity of the device.


1.2	 Target group: authorised qualified personnel
All operations described in this operating instructions manual must 
be carried out by trained specialist personnel, authorised by the plant 
operator only.


Please make sure that you have read and understood these operating 
instructions and that you know all applicable legislations regarding 
occupational safety and accident prevention prior to installation and 
putting the component into operation.


The machine builder must carefully select the harmonised standards 
to be complied with as well as other technical specifications for the 
selection, mounting and integration of the components.


1.3	 Explanation of the symbols used


Information, hint, note:
This symbol indicates useful additional information.


Caution: Failure to comply with this warning notice could 
lead to failures or malfunctions.
Warning: Failure to comply with this warning notice could 
lead to physical injury and/or damage to the machine.


1.4	 Appropriate use
The Schmersal delivery programme is not intended for private 
consumers. 


The products described in these operating instructions are developed  
to execute safety-related functions as part of an entire plant or machine. 
It is the responsibility of the manufacturer of a machine or plant to 
ensure the correct functionality of the entire machine or plant.


The safety switchgear must be exclusively used in accordance with 
the versions listed below or for the applications authorised by the 
manufacturer. Detailed information regarding the range of applications 
can be found in the chapter "Product description".


1.5	 General safety instructions
The user must observe the safety instructions in this operating 
instructions manual, labelled with the caution or warning symbol above, 
the country-specific installation standards as well as all prevailing safety 
regulations and accident prevention rules.
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Further technical information can be found in the Schmersal 
catalogues or in the online catalogue on the Internet:  
products.schmersal.com.


The information contained in this operating instructions manual is 
provided without liability and is subject to technical modifications.


There are no residual risks, provided that the safety instructions as well 
as the instructions regarding mounting, commissioning, operation and 
maintenance are observed.


1.6	 Warning about misuse


In case of improper use or manipulation of the safety 
switchgear, personal hazards or damages to machinery 
or plant components cannot be excluded. The relevant 
requirements of the standard EN ISO 14119 must be 
observed.


1.7	 Exclusion of liability
We shall accept no liability for damages and malfunctions resulting from 
defective mounting or failure to comply with this operating instructions 
manual. The manufacturer shall accept no liability for damages 
resulting from the use of unauthorised spare parts or accessories.


For safety reasons, invasive work on the device as well as arbitrary 
repairs, conversions and modifications to the device are strictly 
forbidden, the manufacturer shall accept no liability for damages 
resulting from such invasive work, arbitrary repairs, conversions and/or 
modifications to the device.


2.	 Product description


2.1	 Ordering code
This operating instructions manual applies to the following types:


RSS260-➀-➁-➂-➃-➄� Connection cable or  
with 8-pin connector


No. Option Description


➀ Standard coding
I1 Individual coding
I2 Individual coding, re-teaching enabled


➁ D With diagnostic output
SD With serial diagnostic function


➂ Standard version 
without feedback circuit monitoring EDM 
(External Device Monitoring)


F0 EDM with automatic reset
F1 EDM with manual reset


➃ Without emergency-stop 
Q Acknowledge input error with  


EMERGENCY STOP
➄ Connection cable (length in m)


ST Connector plug M8, 8-pole 
LSTM12-8-0.25M Cable 0.25 m long  


with connector M12, 8-pole
LSTM8-8-0.1M Cable 0.1 m long  


with connector M8, 8-pole


RSS260-➀-➁-LSTM12-5-0,25M � with 5-pin connector
No. Option Description


➀ Standard coding
I1 Individual coding
I2 Individual coding, re-teaching enabled


➁ Without diagnostic function
D With diagnostic output


Actuator
RST260-1 Identical design to that of the RSS260 safety sensor


2.2	 Special versions
For special versions, which are not listed in the order code below 2.1, 
these specifications apply accordingly, provided that they correspond to 
the standard version.


2.3	 Purpose
This non-contact, electronic safety sensor is designed for application in 
safety circuits and is used for monitoring the position of movable safety 
guards. In this application, the safety sensor monitors the position of 
hinged, sliding or removable safety guards by means of the coded 
electronic actuator.


The safety function consists of safely switching off the safety outputs 
when the safety guard is opened and maintaining the safe switched off 
condition of the safety outputs for as long as the safety guard is open.


The safety switchgears are classified according to  
EN ISO 14119 as type 4 interlocking devices. Designs  
with individual coding are classified as highly coded.


The diagnostic output of the safety sensor alternatively can be used 
as a conventional output or as a “serial output“ with input and output 
channel.


The sensor additionally executes functions of a safety-monitoring 
module. At both safety outputs, two auxiliary contactors1) or relays1)  
(1) each with positive-action contacts in accordance with EN 60947-5-1  
or EN 50205) can be connected, whose safety-related function is 
checked by the sensor by means of a feedback circuit (External Device 
Monitoring). The feedback circuit includes the series-wiring of the 
NC contacts of the auxiliary contactors or relays. For the F0 version, 
an "enabling switch" (without safety function) can be integrated into 
the feedback circuit. For the F1 version, a "reset button" is required, 
which is monitored for a trailing edge. This function corresponds to the 
"manual reset function" to EN ISO 13849-1.  


The Q option monitors simultaneous shutdown of the sensor inputs. 
Series-wired sensors enable integration of EMERGENCY STOP 
switching elements for applications to PLe. The EMERGENCY STOP 
contacts are supplied by the cross-circuit monitored output signals of an 
upstream electronic safety switchgear device. At the end of the chain, 
a sensor with Q option for connecting an acknowledgement function 
monitors the chain for synchronous shutdown of both channels. In the 
event of erroneous shutdown, the error must be rectified. The safety 
outputs can be reactivated only once the error has been acknowledged.


Series-wiring (only 8-pin version)
Series-wiring can be set up. Response and risk times remain 
unchanged by series-wiring. The quantity of devices is only limited by 
the cable drops and the external cable fuse protection, according to the 
technical data. Series-wiring of up to 31 RSS 260 … SD components 
with serial diagnostics is possible.
In devices with the serial diagnostics function (ordering suffix -SD), the 
serial diagnostics connections are wired in series and connected to a 
SD-Gateway for evaluation purposes.


Wiring examples for series-wiring, refer to appendix.


The user must evaluate and design the safety chain in 
accordance with the relevant standards and the required 
safety level. If multiple safety switchgears are involved in 
the same safety function, the PFH values of the individual 
components must be added.


The entire concept of the control system, in which the safety 
component is integrated, must be validated to the relevant 
standards. 
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2.4	 Technical Data
Standards:� EN 60947-5-3, EN ISO 13849-1, IEC 61508, EN 62061 
Enclosure:� thermoplastic PBT
Active principle:� RFID
Frequency band:� 125 kHz
Transmitter output:� max. -6 dBm
Coding level according to EN ISO 14119: �  
- I1-version:� high 
- I2-version:	 high 
- Standard coding version:	 low
Reaction time, switching off outputs Y1, Y2 via:�  
- Actuator:� ≤ 100 ms 
Duration of risk:� ≤ 200 ms
Time to readiness:� ≤ 2 s
Series-wiring 	  
(only 8-pin version):� Number of devices unrestricted,  


observe external wiring protection,  
max. 31 devices with serial diagnostic


Connection:� Connecting cable, 
connector plug M8, 8-pole, A-coded,  


connecting cable 0,25 m long with connector M12, 8-pole, A-coded,  
connecting cable 0,1 m long with connector M8, 8-pole, A-coded, 


connecting cable 0,25 m long with connector M12, 5-pole, A-coded
Cable: �  
- Version with connection cable: � 8 x 0.14 mm², PUR 
- Version LST, 8-pole: � 8 x 0.14 mm², PUR 
- Version LST, 5-pole: � 5 x 0.14 mm², PUR
Switching distances to EN 60947-5-3:
Typical switching distance:� 12 mm  
- in case of lateral actuation: � 9 mm
Assured switching distance sao:�  
- in temperature range −10 °C … +60 °C:� 10 mm  
- with sideways approach:� 6 mm  
- in temperature range −25 °C … −+65 °C:� 8 mm  
- with sideways approach:� 4 mm
Assured switch-off distance sar:� 18 mm 
- in case of lateral actuation: 	 15 mm
Hysteresis:� < 2.0 mm
Repeat accuracy:� < 0.5 mm
Ambient conditions:	
Ambient temperature:� −25 °C … +65 °C 
Storage and transport temperature:� −25 °C … +85 °C
Relative humidity:� max. 93 %, non condensing, non icing
Degree of protection:� IP65 / IP67
Installation altitude above sea level: � max. 2,000 m
Resistance to vibration:� 10 … 55 Hz, Amplitude 1 mm
Resistance to shock:� 30 g / 11 ms
Switching frequency:� ≤ 1 Hz
Wire and device fuse rating:� ≤ 2 A
Electrical data:
Rated operating voltage Ue:� 24 VDC −15% / +10%  


(PELV to EN 60204-1)
Rated operating current Ie:� 0.6 A
Minimum operating current Im:� 0.5 mA
Required rated short-circuit current:� 100 A
Rated insulation voltage Ui:� 32 V 
Rated impulse withstand voltage Uimp:� 800 V
Residual current Ir:� < 0.5 mA 
No-load current Io:� 35 mA
Overvoltage category:	  III
Degree of pollution:� 3
Safety inputs X1/X2 (only 8-pin version):
Rated operating voltage Ue1:� 24 VDC −15% / +10% (PELV unit)
Current consumption per input:� 5 mA
Accepted test pulse duration on input signal:� ≤ 1.0 ms 
- With test pulse interval of:� ≥ 100 ms
Classification:� ZVEI CB24I  
Sink: C1 Source: C1 C2 C3


Safety outputs Y1/Y2:� p-type, short-circuit proof
Operating current Ie1:� max. 0,25 A
Utilisation category:� DC-12 Ue/Ie 24 VDC / 0.25 A 


DC-13 Ue/Ie 24 VDC / 0.25 A
Voltage drop Ud:� < 1 V
Test pulse duration:� ≤ 1.0 ms
Test pulse interval:� 1000 ms
Classification:� ZVEI CB24I  
Source: C1 Sink: C1


Diagnostic output OUT:� short-circuit proof, p-type
Operating current Ie2:� max. 0,05 A
Utilisation category:� DC-12 Ue/Ie 24 VDC / 0.05 A 


DC-13 Ue/Ie 24 VDC / 0.05 A
Voltage drop Ud:� Ue < 2 V
Serial diagnostic OUT (only 8-pin version):� short-circuit proof
Operating current:� 150 mA
Wiring capacitance:� max. 50 nF


For use in NFPA 79 Applications.
Adapters providing field wiring means are available from the 
manufacturer. Refer to manufacturer's information.
For use in Pollution Degree 2 Environment.


This device complies with part 15 of the FCC Rules and contains 
licence-exempt transmitter(s)/receiver(s) that comply with Innovation, 
Science and Economic Development Canada’s licence-exempt RSS(s): 
Operation is subject to the following two conditions: 
(1) This device may not cause harmful interference, and 
(2) this device must accept any interference received, including 
interference that may cause undesired operation.
This device complies with the Nerve Stimulation Exposure Limits (ISED 
SPR-002) for direct touch operations. Changes or modifications not 
expressly approved by K.A. Schmersal GmbH & Co. KG could void the 
user‘s authority to operate the equipment.


L’émetteur/récepteur exempt de licence contenu dans le présent 
appareil est conforme aux CNR d’Innovation, Sciences et 
Développement économique Canada applicables aux appareils radio 
exempts de licence. L’exploitation est autorisée aux deux conditions 
suivantes:
(1) L’appareil ne doit pas produire de brouillage. 
(2) L’appareil doit accepter tout brouillage radioélectrique subi, même si 
le brouillage est susceptible d’en compromettre le fonctionnement.
Cet appareil est conforme aux limites d‘exposition relatives à la 
stimulation des nerfs (ISED CNR-102) pour les opérations tactiles 
directes. Changements ou modifications non expressément approuvés 
par K.A. Schmersal GmbH & Co. KG pourrait annuler le droit de 
l‘utilisateur à utiliser l‘équipement.


2.5	 Safety classification 
Standards: � EN ISO 13849-1, IEC 61508, EN 62061
PL:� up to e
Control Category:� 4
PFH:� 6.8 x 10-10 / h  
PFD:� 1.2 x 10-4


SIL:� suitable for SIL 3 applications
Mission time:� 20 years


3.	 Assembly


3.1	 General mounting instructions


During fitting, the requirements of EN ISO 14119 must be 
observed.


The mounting holes provide for a variable mounting by means of 
M4 screws (max. tightening torque 0.8 Nm). The component can be 
mounted in any position. The minimum bend radius of the cable or LST 
variants is 25 mm.


The active areas of the sensor and the actuator have to face each 
other. The safety sensor must only be used within the assured 
switching distances ≤ sao and ≥ sar.
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The actuator must be permanently fitted to the safety guards 
and protected against displacement by suitable measures 
(tamperproof screws, gluing, drilling of the screw heads). 


To avoid any interference inherent to this kind of system and any 
reduction of the switching distances, please observe the following 
guidelines:
• �The presence of metal chips in the vicinity of the sensor is liable to 


modify the switching distance.
• Keep away from metal chips.


Minimum distance between two safety sensors as well as other 
systems with same frequency (125 kHz):


50


109


90


100


3.2	 Actuating directions


Actuation from front


12


Actuation from side


9


7


Lateral actuation only from the shown sensor side


3.3	 Switch distance
The side allows for a maximum height misalignment (X) of sensor 
and actuator of ± 8 mm (e.g. mounting tolerance or due to guard door 
sagging). The axial misalignment (Y) is max. ± 18 mm.


Y


X


Actuating curves
The actuating curves represent the typical switching distance of 
the safety sensor during the approach of the actuator subject to the 
actuating direction


Transverse misalignment


-5-20 5 10 15-15 20-10 0
Y [mm]


S [mm]


0


5


10


12


Height misalignment


-5-20-24 5 10 15-15 20 24-10 0
X [mm]


S [mm]


0


5


10


12


Preferred actuation directions: from front or from side
In case of a lateral actuation, the switching distances are 
reduced by approx. 3 mm.


3.4	 Adjustment
The continuous signal of the yellow LED signals the actuator detection; the 
flashing of the yellow LED signals that the safety sensor is actuated in the 
hysteresis area. 


Recommended  Adjustment
Align the safety sensor and actuator at a distance of 0.5 x sao.


The correct functionality of both safety channels must be checked by 
means of the connected safety-monitoring module.
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3.5	 Dimensions
All measurements in mm.


Safety sensor with integrated connecting cable


39.225.5x


22


23.5


19


29
.5


ca
. Ø
 5


Ø 
8.
8


18


60±2


M4


Key:
x Cable length


Safety sensor RSS260-…-ST


19
10
.5


22
39.2


47.5


18


M4


Safety sensor RSS260-…-LSTM12


432547 250  10


Safety sensor RSS260-…-LSTM8


4325100   1034


Actuator: RST260-1


19
10
.5


39


22


18


M4


Legend:


active area


Alternative suitable actuators with different design: refer to 
products.schmersal.com.


3.6	 Accessories
(to be ordered separately)


Kit tamper-proof screws
• 4 x M4x20 incl. washers, ordering code 103006158
• 4 x M4x25 incl. washers, ordering code 101217746


Sealing kit
• Ordering code 103004733
• �Plugs: 4 flat pieces for flush finish and  


4 with border for high screw heads
• To seal the mounting holes
• �Flush one-way plugs for flat screw heads, also  


suitable as tampering protection for the screw fixings 


12 1216 1518


12
18


Mounting set
• Ordering code 103005469
• Alternative use of the mounting plates or ferrules
• �Mounting plates: 2 pieces for mounting on non-linear stable basis,  


e.g. on groove rails/profiles
• �Ferrules: 4 pieces for insertion to secure the screw fixings to the 


mounting surface for applications with regular high temperature 
variations
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4.	 Electrical connection


4.1	 General information for electrical connection


The electrical connection may only be carried out by  
authorised personnel in a de-energised condition.


The safety outputs can be integrated into the safety circuit of the control 
system. For applications of PL e / control category 4 to EN ISO 13849-1, 
the safety outputs of the safety sensor or of the sensor chain must be 
wired to a safety monitoring-module of the same control category.


Protection is not required when pilot wires are laid. The cables however 
must be separated from the supply and energy cables. The required 
electrical cable fuse protection must be integrated in the installation. 
The max. fuse rate for a sensor chain depends on the section of the 
connecting cable of the sensor.


Requirements for the connected safety-monitoring module
• �Dual-channel safety input, suitable for p-type sensors with NO function


Information for the selection of suitable safety-monitoring 
modules can be found in the Schmersal catalogues or in the 
online catalogue on the Internet: products.schmersal.com.


As an alternative to an evaluation unit, the safety sensors of the 
RSS260 ..F0 or RSS260 ...F1 series can also be used for direct control 
and monitoring of safety contactors as first sensor of a series-wired 
chain (cf. section 2.3).


If the safety sensor is wired to relays or to non-safety relevant control 
components, a new risk analysis must be carried out.


The sensors cyclically switch off the safety output to test them. The safe 
The switch-off times must be tolerated by the safety-monitoring module. 
The switch -off time of the safety sensor is additionally extended 
depending on the cable length and the capacity of the cable used. 
Typically, a switch-off time of 250 μs is reached with a 30-m connecting 
cable.


Configuration of the safety-monitoring module
If the safety sensor is connected to electronic safety-
monitoring modules, we recommend that you set a 
discrepancy time of min. 100 ms.
The safety inputs of the safety-monitoring module must be 
able blanking a test impulse of approx. 1 ms.
The safety-monitoring module does not need to have a cross-
wire short monitoring function, if necessary, the cross-wire 
short monitoring function must be disabled.


4.2	 Serial diagnostic -SD
(only 8-pin version)


Cable design in case of serial diagnostics


On wiring SD devices, please pay attention to the voltage 
drop on the cables and the current carrying capacity of the 
individual components.


The wiring capacitance of the connecting cable of the safety sensor 
must not exceed 50 nF.


Depending on the strand structure, normal unshielded 30 m long control 
cables LIYY 0.25 (0.14) mm2 to 1.5 mm2 have a wiring capacitance of 
approx. 3 - 7 nF.


Accessories for the series-wiring
For convenient wiring and series-wiring of SD components, 
the SD junction boxes PFB-SD-4M12-SD (variant for the 
field) and PDM-SD-4CC-SD (variant for control cabinet on 
carrier rail) are available along with additional comprehensive 
accessories.
Detailed information is available on the Internet, products.
schmersal.com.


5.	 Operating principle and actuator coding


5.1	 Mode of operation of the safety outputs
The safety outputs can be integrated into the safety circuit of the control 
system. The opening of a safety guard, i.e. the actuator is removed 
out of the active zone of the sensor, will immediately disable the safety 
outputs of the sensor (switching distances refer to technical data).


Any error that does not immediately affect the functionality of the safety 
sensor (e.g. too high the ambient temperature, interference potential 
at a safety output, cross-wire short) will lead to a warning message, 
the disabling of the diagnostic output and the delayed shut-down of the 
safety outputs. safety outputs are disabled if the error warning is active 
for 30 minutes.


The signal combination, diagnostic output disabled and safety channels 
still enabled, can be used to stop the production process in a controlled 
manner.


After fault rectification, the error message is reset by opening and  
re-closing the corresponding safety guard. The safety outputs enable 
and allow a restart.


For devices with serial diagnostic, a bit can be set/deleted in the call 
telegram to reset the fault.


5.2	 Actuator coding
Safety sensors with standard coding are ready to use upon delivery.


Individually coded safety sensors and actuators will require the 
following "teach-in" procedure: 


1. �Switch the safety sensor's voltage supply off and back on.
2. �Introduce the actuator in the detection range. The teach-in procedure is 


signalled at the safety sensor, red LED on, yellow LED flashes (1 Hz).
3. �After 10 seconds, brief cyclic flashes (3 Hz) request the switch-off 


of the operating voltage of the safety sensor. (If the voltage is not 
switched off within 5 minutes, the safety sensor cancels the "teach-
in" procedure and signals a false actuator by 5 red flashes).


4. �After the operating voltage is switched back on, the actuator must  
be detected once more in order to activate the taught actuator code. 
In this way, the activated code is definitively saved!


For ordering suffix -I1, the thus executed allocation of safety sensor and 
actuator is irreversible.


For ordering suffix -I2, the "teach-in" procedure for a new actuator can 
be repeated an unlimited number of times. When a new actuator is 
taught, the code, which was applicable until that moment, becomes 
invalid. Subsequent to that, an enabling inhibit will be active for ten 
minutes, thus providing for an increased protection against tampering. 
The green LED will flash until the expiration of the time of the enabling 
inhibit and the detection of the new actuator.
The 10-minutes protection time will subsequently restart in case of a 
power failure during the lapse of time.
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6.	 Diagnostic functions


6.1	 Operating principle of the diagnostic LEDs
The safety sensor indicates the operating condition and faults by means 
of three-colour LEDs located in the lateral surfaces of the sensor.


The following LED indicators are the same for safety sensors 
with conventional diagnostic output as for those with a serial 
diagnostic function.


The green LED indicates that the safety sensor is ready for operation. 
The supply voltage is on and all safety inputs are present. 
Flashing (1 Hz) of the green LED signals that a voltage is missing on 
one or both of the safety inputs (X1 and/or X2). 


The yellow LED always signals the presence of an actuator within 
range. If the actuator is operating near the limit of the hysteresis range 
of the safety sensor, the LED is flashing.


The flashing can be used to prematurely detect variations in the 
clearance between the sensor and the actuator (e.g. sagging of a safety 
guard). The sensor must be adjusted before the distance to the actuator 
increases and before the safety outputs are disabled, thus stopping the 
machine. If an error is detected, the red LED will be activated.


Diagnostic LED's


LED indication (red) Error cause
1 flash pulse Error output Y1
2 flash pulses Error output Y2
3 flash pulses Cross-wire Y1/Y2
4 flash pulses Ambient temperature too high
5 flash pulses Incorrect or defective actuator
6 flash pulses Discrepancy time error at X1/X2
Continuous 
red


Internal fault,  
with yellow flashing teaching 
procedure


6.2	 Operating principle of the electronic diagnostic output
A diagnostic output additionally indicates the operating condition (refer 
to table 1). These signals can be used in a downstream control.


The short-circuit proof diagnostic output OUT can be used for central 
visualisation or control functions, e.g. in a PLC. It indicates the 
switching condition as shown in the table 1.


Error
Errors, which no longer guarantee the function of the safety sensor 
(internal errors) cause the safety outputs to be disabled within the risk 
time. Any error that does not immediately affect the safe functionality of 
the safety sensor (e.g. the ambient temperature too high, interference 
potential at a safety output, cross-wire short) will lead to a delayed shut-
down (refer to table 2).


After the rectification of the error, the error message is reset by opening 
the corresponding safety guard. A discrepancy time error is saved 
protected against power interruption and must be reset with an error 
acknowledgement.


Error warning
The diagnostic output can also be used to detect clearance variations 
between the sensor and the actuator in the same way as the yellow 
LED. An active fault is visualised by the red LED and causes the 
diagnostic output to be disabled. The safety outputs are disabled after 
max. 30 minutes if the fault is not rectified. This signal combination, 
diagnostic output disabled and safety channels still enabled, can be 
used to stop the production process in a controlled manner.


Table 1: Examples of the diagnostic function of the safety-sensor with conventional diagnostic output


Sensor function LED's Diagnostic output Safety outputs Comments


Green Red Yellow Y1, Y2
I. Supply voltage On Off Off 0 V 0 V Voltage on, no evaluation  


of the voltage quality
II. Actuated On Off On 24 V 24 V The yellow LED always signals the 


presence of an actuator within range.
III. Actuated in limit area On Off Flashes


(1Hz)
24 V


pulsed
24 V The sensor must be adjusted before the 


distance to the actuator increases and 
before the safety outputs are disabled, 
thus stopping the machine.


IV. Internal error or in the 
event of simultaneous 
flashing, teach-in 
process


On Off Flashes
(5Hz)


24 V 0 V The sensor waits for a signal at the 
feedback circuit:
F0: Closing of the feedback circuit
F1: Trailing edge at feedback circuit


V. Actuated in limit area 
and feedback circuit 
open


On Off flashes  
alternately
(1Hz/5Hz)


24 V
pulsed


0 V LED indication combines the sensor 
functions III. and IV.


VI. Error warning,  
sensor actuated


Off Flashes On 0 V 24 V After 30 minutes if the error is not rectified


VII. Error Off Flashes On 0 V 0 V Refer to table with flash codes
VIII. Teach actuator Off On Flashes 0 V 0 V Sensor in teaching mode
IX. Protection time Flashes Off Off 0 V 0 V 10 minutes pause after re-teaching
X. Error in input circuit 


X1 and/or X2
Flashes  
(1Hz)


Off Off 0 V 0 V Example: door open; a door in the safety 
circuit upstream is also open.


XI. Error in input circuit 
X1 and/or X2


Flashes  
(1Hz)


Off On 24 V 0 V Example: door closed, a door in the safety 
circuit upstream is open.
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6.3	 Safety-sensors with serial diagnostic function
(only 8-pin version)
Safety sensors with serial diagnostic cable have a serial input and 
output instead of the conventional diagnostic output. If RSS / CSS 
safety sensors are wired in series, the safety channels as well as the 
inputs and outputs of the diagnostic channels are wired in series.


Max. 31 safety switchgear with serial diagnostics can be wired in series. 
For the evaluation of the serial diagnostics line either the PROFIBUS-
Gateway SD-I-DP-V0-2 or the Universal-Gateway SD-I-U-... are used. 
This SD-Gateway is integrated as a slave in an existing field bus 
system.  In this way, the diagnostic signals can be evaluated by  
means of a PLC. The necessary software for the integration of the  
SD-Gateway is available for download at products.schmersal.com.


The response data and the diagnostic data are automatically and 
permanently written in the assigned input byte of the PLC for each 
safety sensor in the series-wired chain.


The request data for each safety sensor are transmitted to the device 
through an output byte of the PLC.


In the event of a communication error between the SD-Gateway and 
the safety sensor, the switching condition of the safety output of the 
safety sensor is maintained.


Bit 0: safety outputs enabled
Bit 1: safety sensor actuated, actuator identified
Bit 3: feedback circuit open or reset button not actuated
Bit 4: both safety inputs live
Bit 5: safety sensor actuated in hysteresis area
Bit 6: error warning, switch-off delay activated
Bit 7: error, safety outputs switched off


Error
A fault has occurred, which causes the safety outputs to be disabled. 
The fault is reset, when the cause is eliminated and bit 7 of the request 
byte changes from 1 to 0 or the safety guard is opened. Faults at the 
safety outputs are only deleted upon the next release, as the fault 
rectification cannot be detected sooner. Discrepancy error reset if bit  
6 of the call byte changes from 1 to 0.


Error warning
A fault has occurred, which causes the safety outputs to be disabled 
after 30 minutes. The safety outputs initially remain enabled.  
This enables the shutdown of the process in a controlled manner.  
An error warning is deleted when the error cause is eliminated.


Diagnostic error (warning)
If an error (warning) is signalled in the response byte, detailed fault 
information can be read out.


Detailed information about the use of the serial diagnostics can  
be found in the operating instructions of the PROFIBUS-Gateway  
SD-I-DP-V0-2 and the Universal-Gateway SD-I-U-….


Table 2: Function of the visual diagnostic LED`s, the serial status signals and the safety outputs by means of an example


System condition LED`s Safety outputs
Y1, Y2


Status signals serial diagnostic 
byte Bit n°


green red yellow 7 6 5 4 3 2 1 0
Non-actauted, inputs X1 and X2 enabled On Off Off 0 V 0 0 0 1 0 0 0 0
Actuated, feedback circuit open / not actuated On Off Flashes (5Hz) 0 V 0 0 0 1 1 0 1 0
Actuated, safety outputs enabled On Off On 24 V 0 0 0 1 0 0 1 1
Actuated in limit area On Off Flashes (1Hz) 24 V 0 0 1 1 0 0 1 1
Actuated, warning Off Flashes On 24 V 0 1 0 1 0 0 1 1
Actuated, fault Off On/flashes On 0 V 1 1 0 1 0 0 1 0


The shown bit order of the diagnostic byte is an example. A different combination of the operational conditions will lead to a change of the bit order. 
The LED displays correspond to Table 1.


Table 3: Tabular overview of status signals, warnings or error messages
Communication directions: Request byte: from the PLC to the local safety sensor


Response byte: from the local safety sensor to the PLC
Warning/error byte: from the local safety sensor to the PLC


Bit n°  Request byte Response byte Diagnostics


Error warnings Error messages
Bit 0: — Safety output  


activated
Error output Y1 Error output Y1


Bit 1: — Actuator detected Error output Y2 Error output Y2
Bit 2: — — Cross-wire Y1/Y2 Cross-wire Y1/Y2
Bit 3: — — Temperature too high Temperature too high
Bit 4: — Input condition X1 and X2 — Incorrect or defective actuator
Bit 5: — Actuated in limit area Internal device error Internal device error
Bit 6: Error acknowledgement,  


discrepancy time 
exceeded


Error warning Communication error between the field 
bus Gateway and the safety sensor


Error, discrepancy time 
exceeded at X1/X2


Bit 7: Error reset Error  
(enabling path switched off)


— —


The described condition is reached, when Bit = 1
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7.	 Set-up and maintenance


7.1	 Functional testing
The safety function of the safety components must be tested.  
The following conditions must be previously checked and met:
1. �Fitting of the sensor and the actuator.
2. �Fitting and integrity of the power cable.
3. �The system is free of dirt and soiling (in particular metal chips).


Functional test after assembly and connection of the RSS260 ...F0/-F1
All safety guards must be closed prior to the start of the functional test. 
The feedback circuit must be opened. 1)


No. Action to test the 
operation


Reaction RSS260 
F0 version


Reaction RSS260 
F1 version


1 Switch on the 
operating voltage


The yellow LED 
flashes at 5 Hz 
and the relays are 
disabled.


The yellow LED 
flashes at 5 Hz 
and the relays are 
disabled.


2 Close the feedback 
circuit: actuate the 
connected button 2)


The yellow LED 
is on and both 
connected relays 
are enabled


No change 
compared to 1


3 Only version 
F1: reset button 
actuation


No change 
compared to 2


The yellow LED 
is on and both 
connected relays 
are enabled


1) �If no button is used, the feedback circuit must be opened by loosening 
the cable. To that effect, the voltage must be switched off.


2) �If no button is used, the feedback circuit must be closed by 
reconnecting the cable. To that effect, the voltage must be switched off.


With the F1 function, the button monitored for the trailing edge must be 
pressed.
A non-monitored button integrated into the feedback circuit with function 
F0 is already effective on closing.


EMERGENCY STOP switching elements integrated into a series circuit 
can be monitored by the Q function of the last sensor in the chain. This 
monitors the simultaneous shutdown of its safety inputs and closes 
the safety outputs in the event of deviations greater than 500 ms. A 
malfunction in the chain detected in this way must be rectified immediately. 
Release is only then possible after the error has been acknowledged. The 
error will remain saved even in the event of a power interruption. The error 
must be acknowledged via the negative edge of an acknowledgement 
button connected to PIN 8 or via the serial diagnostic cable.


Additionally, a reset button must be provided for in the event of 
integration of EMERGENCY STOP switching elements as after 
withdrawal of an EMERGENCY STOP command, no automatic restart 
of the machine is permissible.


According to the test interval outlined in the chapter Maintenance, the 
EMERGENCY STOP switching elements monitored in this way satisfy 
the requirements to PL e.


7.2	 Maintenance
In the case of correct installation and adequate use, the safety sensor 
features maintenance-free functionality.
A regular visual inspection and functional test, including the following 
steps, is recommended:
1. �Check the fitting and integrity of the safety sensor, the actuator and 


the cable.
2. �Remove possible metal chips.


Adequate measures must be taken to ensure protection 
against tampering either to prevent tampering of the safety 
guard, for instance by means of replacement actuators. 


EMERGENCY STOP switching elements integrated into 
a series circuit with Q monitoring must have their function 
checked manually on a regular basis.
An annual inspection is sufficient for a typical Cat. 3/PL d 
application. A monthly inspection is required for a typical  
Cat. 4/PL e application.


Damaged or defective components must be replaced.


8.	 Disassembly and disposal


8.1	 Disassembly
The safety switchgear must be disassembled in a de-energised 
condition only.


8.2	 Disposal
The safety switchgear must be disposed of in an appropriate manner in 
accordance with the national prescriptions and legislations.
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9.	 Appendix


9.1	 Wiring examples


The application examples shown are suggestions. They however do not release the user from carefully checking whether the switchgear  
and its set-up are suitable for the individual application.


Wiring example 1:
Series-wiring of the RSS 260 with conventional diagnostic output


The voltage is supplied to both safety inputs of the last safety sensor of the chain (considered from the safety-monitoring module). The safety 
outputs of the first safety sensor are wired to the safety-monitoring module. The diagnostic output can be connected for instance to a PLC.


Safety outputs → evaluation
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X2 Y2
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Wiring example 2:
Series-wiring of the RSS 260 with serial diagnostic function


The voltage is supplied to both safety inputs of the last safety sensor of the chain (considered from the safety-monitoring module). The safety 
outputs of the first safety sensor are wired to the safety-monitoring module. The serial Diagnostic Gateway is connected to the serial diagnostic input 
of the first safety sensor.
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Wiring example 3:
Series-wiring with RSS260…F0


The safety sensor RSS260...F0 directly controls positive-action auxiliary contactors or relays. The monitoring of the external contactors or relays 
is enabled by the feedback circuit, which is built by the NC contacts of K1, K2. As no further button is used, the auxiliary contactors or relays are 
immediately enabled when the safety guard is closed. This kind of automatic reset is permissible only if a hazard from the machine starting up can 
be ruled out.


The feedback circuit can be extended by an enabling button. The sensor is switched on, as soon as the enabling button is pressed. The set-up is 
shown in the F1-type wiring examples . The internal safety-monitoring module of variant F0 is not equipped with an edge detection for the button. If 
required, a "manual reset" to EN ISO 13849-1 must be realised by other components of a local control system.
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Wiring example 4:
Series wiring with RSS260...F1-Q as master with EDM


The safety sensor RSS260...F1 directly controls positive-action auxiliary contactors or relays. The F1 function also monitors a trailing edge of 
the reset button in addition to the feedback contacts. The sensor switches on when the button is released. It can be used for manual reset on 
safety guards, which can be stepped over. The protected area must be designed so that a single reset button suffices. The Q function monitors 
EMERGENCY STOP buttons integrated into the chain and requires a separate error acknowledgement button. 
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Wiring example 5:
Series wiring with RSS260...SD-F1-Q as master with EDM and serial diagnostics


The safety sensor RSS 260...F1 directly controls positive-action auxiliary contactors or relays. The F1 function also monitors a trailing edge of the 
reset button in addition to the feedback contacts. The sensor switches on when the button is released. It can be used for manual reset on safety 
guards, which can be stepped over. The protected area must be designed so that a single reset button suffices. The Q function monitors the 
EMERGENCY STOP buttons integrated into the chain. In the event of erroneous EMERGENCY STOP signals, a discrepancy error reset must be 
carried out via the serial diagnostic channel. 
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Wiring example 6:
Series wiring RSS260 ...F1-Q with mixed components


The safety sensor RSS260...F1 directly controls positive-action auxiliary contactors or relays. The F1 function also monitors a trailing edge of 
the reset button in addition to the feedback contacts. The sensor switches on when the button is released. It can be used for manual reset on 
safety guards, which can be stepped over. The protected area must be designed so that a single reset button suffices. The Q function monitors 
EMERGENCY STOP buttons integrated into the chain and requires a separate error acknowledgement button.
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9.2	 Wiring configuration and connector accessories


- For sensor versions with integrated connecting cable or 8-pin connector


Function safety switchgear Pin assignment of  
connector plug 


M8/M12, 8-pole, A-coded
5


8


4


3


21


7


6


Colour code of the integrated 
connecting cable or the 
Schmersal connector to  


DIN 47100


poss. colour code of other  
commercially available 


connectors according to  
EN 60947-5-2


with conventional 
diagnostic output


with serial diagnostic 
function


A1 Ue 1 WH BN
X1 Safety input 1 2 BN WH
A2 GND 3 GN BU
Y1 Safety output 1 4 YE BK


OUT Diagnostic output SD output 5 GY GY
X2 Safety input 2 6 PK PK
Y2 Safety output 2 7 BU VT
IN without function/ 


with Q option: 
error acknowledgement


SD input 8 RD OR


- For sensor versions with 5-pin connector


Function safety switchgear 


Pin assignment of 
connector plug 


M12, 5-pole, A-coded
3


2
5


1


4


poss. colour code of other  
commercially available connectors 


according to EN 60947-5-2


A1 Ue 1 BN
Y2 Safety output 2 2 WH
A2 GND 3 BU
Y1 Safety output 1 4 BK


OUT – Diagnostic output For internal purposes only,  
external signals are ignored 5 GY


Connecting cables (PUR) with coupling (female) 
IP67 / IP69, M12, 5-pin, 8 x 0.23 mm², straight


Cable length Part number


 5.0 m
10.0 m
15.0 m


103010816
103010818
103010820


Connecting cables (PUR) with coupling (female),
IP67, M8, 8-pole, 8 x 0.25 mm², straight


Cable length Part number


2 m
5 m
10 m


103003638
103003639
103003640


Connecting cables (PUR) with coupling (female),
IP67, M8, 8-pole, 8 x 0.25 mm², angled


Cable length Part number
2 m
5 m
10 m


103003641
103003642
103003643


Connection adapter (PUR) M8 coupling M12 connector, 
IP67, 8-pole, 8 x 0.25 mm²


Cable length Part number
2 m 103003645
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Destination and use


The RSS260 safety sensor can be optionally used on safety guards in 
combination with the RST-U-2 actuators. The operating instructions of 
the RSS260 is to be considered.
When using the combination of RSS260 and RST-U-2 deviating or 
additional instructions for assembly position and switching distances 
are listed below.


Warning about misuse


In case of improper use or manipulation of the safety switch-
gear, personal hazards or damages to machinery or plant 
components cannot be excluded when safety switchgear is 
used. The relevant requirements of the standard ISO 14119 
must be observed.


Mounting


During fitting, the requirements of ISO 14119 must be  
observed.


The mounting hole of the RST-U-2 provides a mounting by means M3 
countersunk screws (max. tightening torque 0.6 Nm). The active areas of 
the safety sensor and the actuator have to face each other.


Safety sensor and actuator must be permanently fitted to  
the safety guards and protected against displacement by  
suitable measures (tamperproof screws, gluing, drilling  
of the screw heads). 


A 1.2mm pin into the rear hole of the RST-U-2 prevents twisting, if this 
cannot be excluded otherwise by mounting.


Dimensions


All measurements in mm.


Safety sensor RSS260
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22
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47.5


18


Actuator RST-U-2


22
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M3


4
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Translation of the original operating instructions


CS
Aktuální verzi návodu k použití  
ve vašem jazyce naleznete na  
www.schmersal.net.


DA
På www.schmersal.net findes 
aktuelle betjeningsvejledninger  
på EU's officielle sprog.


ES
Encontrará el manual de  
instrucciones actual en su  
idioma oficial de la UE en  
nuestra página de Internet  
www.schmersal.net.


FR
Vous trouverez la version  
actuelle du mode d’emploi dans 
votre langue nationale officielle 
sur l’Internet,  
www.schmersal.net.


IT
Il manuale d‘istruzioni aggiornato 
nella vostra lingua (lingua ufficiale 
UE) è scaricabile in Internet 
all‘indirizzo  
www.schmersal.net.


JP
EU公用語で書かれた最新の
取扱説明書は,インターネッ 
(www.schmersal.net) から
ダウンロードできます。


NL
U vindt de huidige versie van  
de gebruikshandleiding in uw  
officiële landstaal op het Internet, 
www.schmersal.net.


PL
Tutaj znajdziesz aktualną wersję 
instrukcji obsługi w Twoim 
języku na stronie internetowej 
www.schmersal.net.


PT
O manual de instruções actual, 
no seu idioma oficial da UE, 
encontra-se na nossa página de 
Internet www.schmersal.net.


SV
På www.schmersal.net finner 
ni de aktuella versionerna av 
bruksanvisningen på EU’s 
officiella språk.
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K. A. Schmersal GmbH & Co. KG
Möddinghofe 30, D - 42279 Wuppertal
Postfach 24 02 63, D - 42232 Wuppertal 


Phone:	 +49 - (0)2 02 - 64 74 - 0 
Telefax:	 +49 - (0)2 02 - 64 74 - 1 00
E-Mail:	 info@schmersal.com
Internet:	 http://www.schmersal.com


Actuating directions


Actuation from front


4


12


Actuation from side


9


2


Lateral actuation only from the shown sensor side


Switching distances to IEC 60947-5-3:


Actuation From front From side
Typical switching distance: 12 mm 9 mm
Assured switching distance sao:
- in the temperature range -10 °C ... +60 °C
- in the temperature range -25 °C ... +65 °C


10 mm
8 mm


6 mm
4 mm


Assured switch-off distance sar: 18 mm


Axial misalignment


The axial misalignment (Y) is max. ± 18 mm. The height misalignment 
(X) is max. ± 8 mm. Avoid area of side lobes if lateral activated.


X


Y


Actuating curves
The actuating curves represent the typical switching distance of the 
safety sensor during the approach of the actuator subject to the  
actuating direction


Transverse misalignment Height misalignment


-5-20 5 10 15-15 20-10 0
Y [mm]


S [mm]


0


5


10


12


-5-20-24 5 10 15-15 20 24-10 0
X [mm]


S [mm]


0


5


10


12


Preferred actuation directions: from front or from side
In case of a lateral actuation, the switching distances are 
reduced by approx. 3 mm.


Comprehensive quality insurance to 2006/42/EC


Schmersal is a certified company to appendix X of the Machinery 
Directive. As a result, Schmersal is entitled to autonomously conduct 
the conformity assessment procedure for this combination of products 
listed in Appendix IV of the MD without involving a notified body.


More technical information can be found in the Schmersal online 
catalog on the Internet at www.schmersal.net.
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Destination and use


The RSS260 safety sensor can be optionally used on safety guards in 
combination with the RST 16-1 actuators. The operating instructions of 
the RSS260 is to be considered.
When using the combination of RSS260 and RST16-1 deviating or 
additional instructions for assembly position and switching distances 
are listed below.


Warning about misuse


In case of improper use or manipulation of the safety switch-
gear, personal hazards or damages to machinery or plant 
components cannot be excluded when safety switchgear is 
used. The relevant requirements of the standard ISO 14119 
must be observed.


Mounting


During fitting, the requirements of ISO 14119 must be  
observed.


The mounting hole of the RST16-1 provides a mounting by means M5 
countersunk screws (max. tightening torque 2 Nm). The active areas of 
the safety sensor and the actuator have to face each other.


Safety sensor and actuator must be permanently fitted to  
the safety guards and protected against displacement by  
suitable measures (tamperproof screws, gluing, drilling  
of the screw heads). 


Dimensions


All measurements in mm.
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Actuator: RST16-1
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Translation of the original operating instructions


CS
Aktuální verzi návodu k použití  
ve vašem jazyce naleznete na  
www.schmersal.net


DA
På www.schmersal.net findes 
aktuelle betjeningsvejledninger  
på EU's officielle sprog.


ES
Encontrará el manual de  
instrucciones actual en su  
idioma oficial de la UE en  
nuestra página de Internet  
www.schmersal.net.


FR
Vous trouverez la version  
actuelle du mode d’emploi  
dans votre langue nationale 
officielle sur l’Internet,  
www.schmersal.net.


IT
Il manuale d‘istruzioni aggiornato 
nella vostra lingua (lingua ufficiale 
UE) è scaricabile in Internet 
all‘indirizzo  
www.schmersal.net.


JP
日本語の取扱説明 
書は、インターネット 
(www.schmersal.net)から 
ダウンロード出来ます。


NL
U vindt de huidige versie van  
de gebruikshandleiding in uw  
officiële landstaal op het Internet, 
www.schmersal.net.


PL
Tutaj znajdziesz aktualną wersję 
instrukcji obsługi w Twoim 
języku na stronie internetowej 
www.schmersal.net.


PT
O manual de instruções actual, 
no seu idioma oficial da UE, 
encontra-se na nossa página de 
Internet www.schmersal.net.


SV
På www.schmersal.net finner 
ni de aktuella versionerna av 
bruksanvisningen på EU’s 
officiella språk.
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Actuating directions


Actuation from front


4


12


Actuation from side


9


2


Lateral actuation only from the shown sensor side


Switching distances to IEC 60947-5-3:


Actuation From front From side
Typical switching distance: 12 mm 9 mm
Assured switching distance sao:
- in the temperature range -10 °C ... +60 °C
- in the temperature range -25 °C ... +65 °C


10 mm
8 mm


6 mm
4 mm


Assured switch-off distance sar: 18 mm


Axial misalignment


The axial misalignment (Y) is max. ± 18 mm. The height misalignment 
(X) is max. ± 8 mm. Avoid area of side lobes if lateral activated.


X


Y


Actuating curves
The actuating curves represent the typical switching distance of 
the safety sensor during the approach of the actuator subject to the 
actuating direction


Transverse misalignment Height misalignment


-5-20 5 10 15-15 20-10 0
Y [mm]


S [mm]


0


5


10


12


-5-20-24 5 10 15-15 20 24-10 0
X [mm]


S [mm]


0


5


10


12


Preferred actuation directions: from front or from side
In case of a lateral actuation, the switching distances  
are reduced by approx. 3 mm.


Comprehensive quality insurance to 2006/42/EC


Schmersal is a certified company to appendix X of the Machinery 
Directive. As a result, Schmersal is entitled to autonomously conduct 
the conformity assessment procedure for this combination of products 
listed in Appendix IV of the MD without involving a notified body.


More technical information can be found in the Schmersal online 
catalog on the Internet at www.schmersal.net.


K. A. Schmersal GmbH & Co. KG
Möddinghofe 30, D - 42279 Wuppertal
Postfach 24 02 63, D - 42232 Wuppertal 


Phone:	 +49 - (0)2 02 - 64 74 - 0 
Telefax:	 +49 - (0)2 02 - 64 74 - 1 00
E-Mail:	 info@schmersal.com
Internet:	 http://www.schmersal.com
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