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.     ,  
        

. 

  
 

   
  4      

  .   
   CL31    : 

get params parameter_group  

     
 

set parameter_group parameter 

 4     
    

   
Control blower Auto 
Control inheater Auto 
Data_acq power_save Disabled ( ) 
Data_port baud 19200 
Data_port mode RS232 
Data_port parity 8N1 
Maint_port baud 9600 
Maint_port parity 8N1 
Message angle_corr On ( ) 
Message transmission Periodic 
Message transmission delay 100 ms 
Message height_offset 0 
Message interval 2 s 
Message port Data 
Message profile scale 1.0 
Message profile noise h2 Off ( ) 
Message type msg2_20x385 
Message units Feet ( ) 
Message vv_limit ceiling 2000 m (6562 ft) 
Message vv_limit sky_cond_percent 50 
Oper_mode Normal 
Port_timeout 2 min 
Unit_id 0 (zero) 
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 .   
        

  ,  .   
,    ,    

,       ,  
    . 

   : 8  ,  , 
1  ;    9600  , 
19200  .        

. 

    7-    
USASCII.      ,    

 . 

       
   . 

 ,    ,   
  ( . 15): 

- CLOSED:      .  
        

       
  (  ).  

  ,    open, 
     OPEN. 

- OPEN:     .   
     .  

  CL31    , 
  CEILO >.    

  ENTER,  OPEN 1 <enter>.  OPEN 
      
  .    CLOSED 

   close.    
   2-  .  
 set port_time_out      2 

 30 . 

         
.      

     .  ,  
 RS-485  ID    

open. 
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OPEN

CLOSE

 OPEN 
  

 
 CEILO> 

  
: 

CLOSE 
SET 
GET 
( ) 

 CLOSED
 

  
 

CLOSE

 
(  OPEN) 

  
  

    
 

 0406-066 

 15     

  
     5.  

       open. 
  . 

     ,  
    . 

      ENTER  
  .   -    

 ENTER,     ,   
 .       ENTER,   

  ,    ,     
   .    ENTER 
    . 

      
         

 ,    ,   
     .  

      ( . . 6). 
     "advanced".   

       
  . 
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 5   
  

close     , . . 
  . 

get diag contamination     . 
get diag angle     . 
get diag battery     . 
get diag int_temp     . 
get diag l_power     . 
get diag l_temp     . 
get failure history      . 
get failure status     . 
get params data_acq    . 
get params factory    . 
get params message   . 
get params port      . 
get sensors    ,    

. 
get temperatures  . 
get uptime     . 
get voltages  . 
name   ,   ID. 
open    (  ). 
reset     

 . 
set control blower on   . 
set control blower off   . 
set control blower manual   . 
set control blower auto   . 
set control inheater on   . 
set control inheater off   . 
set control inheater manual     . 
set control inheater auto     

. 
set control outheater on   . 
set control outheater off   . 
set data_port baud 115.2 k      

  . 
set data_port baud 57.6 k      

  . 
set data_port baud 38.4 k      

  . 
set data_port baud 28.8 k      

  . 
set data_port baud 19.2 k      

  . 
set data_port baud 14.4 k      

  . 
set data_port baud 9600      

  . 
set data_port baud 7200      

  . 
set data_port baud 4800      
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  . 

set data_port baud 3600      
  . 

set data_port baud 2400      
  . 

set data_port baud 1800      
  . 

set data_port baud 1200      
  . 

set data_port baud 900      
  . 

set data_port baud 600      
  . 

set data_port baud 300      
  . 

set data_port mode RS-232     . 
set data_port mode RS-485     . 
set data_port parity 7E1      . 
set data_port parity 7O1     . 
set data_port parity 8N1     . 
set defaults    : 

 :  
 :  

  :  
  :  
  :  

 : 2  
  :  

    : 60  
   :  
  :  

   : 100  
   : 0 

 : 2  
 :  

  :  
   : 1.0 
    -h2:  

 : msg2_20x385 
   :  

     : 6562 
 (2000 ) 

      
   : 50 % 

 : 2  
 ID: 0 

set diag interval angle      ( ). 
0  . 

set diag interval battery      ( ). 
0  . 

set diag interval contam      ( ). 
0  . 

set diag interval int_temp      ( ). 
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0  . 

set diag interval l_power      ( ). 
0  . 

set diag interval l_temp      ( ). 
0  . 

set diag interval clear     . 
set maint_port baud 115.2 k     . 
set maint_port baud 57.6 k     . 
set maint_port baud 38.4 k     . 
set maint_port baud 28.8 k     . 
set maint_port baud 19.2 k     . 
set maint_port baud 14.4 k     . 
set maint_port baud 9600     . 
set maint_port baud 7200     . 
set maint_port baud 4800     . 
set maint_port baud 3600     . 
set maint_port baud 2400     . 
set maint_port baud 1800     . 
set maint_port baud 1200     . 
set maint_port baud 900     . 
set maint_port baud 600     . 
set maint_port baud 300     . 
set maint_port parity 7E1     . 
set maint_port parity 7O1     . 
set maint_port parity 8N1     . 
set message transmission 
delay 

     ( ). 

set message transmission 
periodic 

   . 

set message transmission 
request 

    . 

set message interval 2 ... 120      . 
set message port data     . 
set message port 
maintenance 

    . 

set message type 
msg1_10x770 

 Msg1   10x770. 

set message type 
msg1_20x385 

 Msg1    20x385  385 
   20 . 

set message type 
msg1_5x1500 

 Msg1   5x1500. 

set message type 
msg1_5x770 

 Msg1   5x770. 

set message type msg1_base  Msg1  . 
set message type 
msg2_10x770 

 Msg2   10x770. 

set message type 
msg2_20x385 

 Msg2   20x385. 

set message type msg2_ 
5x1500 

 Msg2   5x1500. 

set message type msg2_ 
5x770 

 Msg2   5x770. 
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set message type msg2_base  Msg2  . 
set message type status    . 
set message type ct25k_msg1   1  CT25K. 
set message type ct25k_msg6  CT25K msg6 / CT25KAM msg60. 
set message type 
ct25k_msg61 

 CT25KAM msg61. 

set message type 
ct12k_dmsg2 

  2  CT12K. 

set message type 
ct12k_dmsg3 

  3  CT12K. 

set message type ld40_std_tg    LD40. 
set modem v21 answer    v21. 
set modem v21 originate    v21. 
set modem v22 answer    v22. 
set modem v22 originate    v22. 
set modem v22bis answer    v22bis. 
set modem v22bis originate    v22bis. 
set modem off        

 . 
set name <string>   . 
set oper_mode standby   .    . 
set oper_mode normal   . 
set port_time_out 0 ... 30      0 ... 30 .  

 . 
set unit_id <character>   ID. 
status    . 
system    : , ID,  

 ,  ,  
. 

version    . 
 

 6    
  

back    .   
 . 

get failure diag     . 
get params algorithm     

. 
service replace_instr battery      . 
service replace_instr cle_engine_board        

CLE311. 
service replace_instr clp_ac_power        

CLP311. 
service replace_instr clr_receiver       CLR311. 
service replace_instr clt_transmitter       

CLT311. 
service self_check  . 
service spare_part cle_engine mark    CLE. 
service spare_part cle_engine clear    CLE. 
service spare_part clt_transmitter mark    CLT. 
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service spare_part clt_transmitter clear    CLT. 
service sw_update   . 
set data_acq autoadj on      

 . 
set data_acq autoadj off      

 . 
set data_acq meas_mode standard   7700 ,  

10 ,    10 . 
set data_acq meas_mode high_res   7550 ,  

5 ,    8 . 
set data_acq power_save disable   . 
set data_acq power_save enable   . 
set data_acq power_save interval  
30 ... 30000 

    
 .   60. 

set data_acq receiver gain low   . 
set data_acq receiver gain high    . 
set data_acq transmit length_of_p short   . 
set data_acq transmit length_of_p long   . 
set data_acq transmit inlaser 0 ... 4095     . 
set factory outlaser 0 .. 2500    . 
set factory win_clean      . 
set message angle_corr on      

  . 
set message angle_corr off       

  . 
set message height_offset <value>      . 

(  304 ... 304   1000 ... 1000 )  
    

 ,    
 . 

set message manual_msg <string>   .    
. 

set message profile scale    
  (%). 

set message profile noise_h2 on   ,   . 
set message profile noise_h2 off       

. 
 set message units feet     . 
 set message units meters     . 
 set message vv_limit ceiling 0 ... 7620      

( / ).      
  . (   

2000 .) 
set message vv_limit   
 sky_cond_percent 1 ... 100 

    
 (%). 

 set message units vv_limit ceiling       
  ( / ). 

 set option humitter on    humitter. 
 set option humitter off    humitter. 
 set option sky_cond off     . 
set option sky_cond on 0 .. 99999       

. 
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    CL31   

      , CL31  
  ,  CT12K, CT25K, CT25KAM  LD40. 

CL31     : 

-   CL31  1  2; 

-  CL31  ; 

-  CT12K  2   3; 

-   CT25K  1   6; 

-   CT25KAM  60   61; 

-   LD40. 

     
   .  :    
     ,   

   ,     
   . 

        
  .     

      
. 

  CL31     CL31   
1  2   5 (    )  

   10   5 .    
   10  (  ).  

      5  
(  ),     set 
data_acq meas_mode high_res.  ,   

    5 . 

    7-  USASCII. 

        +  
 (2 ). 

    ,  ,  
,  ,       

. 
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 CL31    1 
  2 

  1      
   ,    

   ,     
       

.       
 ,     

,   , ,  
      

. 

     5 /10 /20   20  
(   hex-ASCII)   . 

    CL31     1: 

CLA10011        1st line 12 char. 
30 01230 12340 23450 FEDCBA987654    2nd line 35 char. 
00100 10 0770 098 +34 099 12 0621 L0112HN15 139  3rd line 49 char. 
00000111112222233333 ... (5 x 770 bytes)    4th line 3852 char. 
1a3f         5th line 8 char. 
        Total  3956 char. 

    CL31      2: 

CLA10021        1st line 12 char. 
30 01230 12340 23450 FEDCBA987654    2nd line 35 char. 
  3 055  5 170  0 ///  0 ///  0 ///    3rd line 37 char. 
00100 10 0770 098 +34 099 12 0621 L0112HN15 139  4th line 49 char. 
00000111112222233333 ... (5 x 770 bytes)    5th line 3852 char. 
1a3f         6th line 8 char. 

        Total  3993 char. 
 

        
   .    

  1  3  4 .   
    2   4  5. 

      ,   
       

.      : 10  
 5 .       (2   

3 ). 
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 7    10  (  
) 

 
-

  
 

 
 

 
( )

 
  

 
(2 ) 

/ -
 (2 ) 

 
  

 
(12 ) 

/ -
 (12 ) 

11 msg1_10x770 3956 28.8k 4890 MB 4800 815 MB
12 msg1_20x385 2031 14.4k 2510 MB 2400 418 MB
15 msg1_base 55  300 68 MB 300 11 MB
21 msg2_10x770 3993 28.8k 4940MB 4800 423 MB
22 msg2_20x385 2068 14.4k 2560 MB 2400 425 MB
25 msg2_base 92  600 114 MB 300 19 MB

 

 8    5  (  
) 

 
-

  
 

 
 

 
( )

 
  

  
(3 ) 

/ -
 (3 ) 

 
  

 
(15 ) 

/ -
 (15 ) 

13 msg1_5x1500 7606 28.8k 6267 MB 9600 1253 MB
14 msg1_5x770 3956 14.4k 3260 MB 4800 625 MB
15 msg1_base 55  300 45 MB 300 9 MB
23 msg2_5x1500 7643 28.8k 6230 MB 9600 1260 MB
24 msg2_5x770 3993 14.4k 3290 MB 4800 660 MB
25 msg2_base 92  600 76 MB 300 15 MB

 

    : 

1-   

: CLA10011  

 
 =    

CL =   ;  CL 
A =    0 ... 9, A ... Z 
100 =     ID

100 ... 999 
1 =  ;     

  = 1,      = 2 
1 =    
  1 = 10  x 770 ,  7700  

(msg1_10x770) 
  2 = 20  x 385 ,  7700  

(msg1_20x385) 
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  3 = 5  x 1500 ,  7500  
(msg1_5x1500) 

  4 = 5  x 770 ,  3850  (msg1_5x770) 
5 =     

 =    
 =   +   

 

2-   

: 30 01230 12340 23450 FEDCBA987654  

 

3 =   : 
 
0 
1 
2 
3 
4 
 
5 
/ 

   
: 

    
   
   
   

   ( )   
    

   
    ,   

 
    
0 =   : 

0 
W 
 
A 

  : 
 OK 

     
,      

      
    
01230 =    1, 

2  3: 
   4: 
   0 

 5: 

     
 

    
///// 

    
12340 =    2 

 3: 
   4: 
   0, 

1  5: 

        
    

    
///// 
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23450 =    3:
 

   0, 
1, 2, 4, 5: 

     
  

///// 

    
FEDC 
BA98 
7654 

=  (A),  (W)     (S).  
      , . .   0 

 9   ,   10, 11, 12, 13, 
14  15   A, B, C, D, E  F .    
12        ,  

   48 (b00-b47)     : 
   
  F: b47 (8000 0000 0000)   (A) 
   b46 (4000 0000 0000)   (A) 
   b45 (2000 0000 0000)   (A) 
   b44 (1000 0000 0000)   (A) 
  E: b43 (0800 0000 0000)   (A) 
   b42 (0400 0000 0000)   (A) 
   b41 (0200 0000 0000)     (A) 
   b40 (0100 0000 0000)   (A) 
  D: b39 (0080 0000 0000) ( ) (A) 
   b38 (0040 0000 0000) ( ) (A) 
   b37 (0020 0000 0000) ( ) (A) 
   b36 (0010 0000 0000) ( ) (A) 
  C: b35 (0008 0000 0000) ( ) (A) 
   b34 (0004 0000 0000) ( ) (A) 
   b33 (0002 0000 0000)    (A) 
   b32 (0001 0000 0000)     (A) 
  B: b31 (0000 8000 0000)   (W) 
   b30 (0000 4000 0000)    (W) 
   b29 (0000 2000 0000)    (W) 
   b28 (0000 1000 0000)   (W) 
  A: b27 (0000 0800 0000) ( ) (W) 
   b26 (0000 0400 0000)    (W)
   b25 (0000 0200 0000) ( ) (W) 
   b24 (0000 0100 0000)    (W) 
  9: b23 (0000 0080 0000)   (W) 
   b22 (0000 0040 0000)    (W) 
   b21 (0000 0020 0000)    

 (W) 
   b20 (0000 0010 0000)   (W) 
  8: b19 (0000 0008 0000)    (W) 
   b18 (0000 0004 0000)   (W) 
   b17 (0000 0002 0000)   >45  (W) 
   b16 (0000 0001 0000) ( ) (W) 
  7 b15 (0000 0000 8000)    (S) 
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   b14 (0000 0000 4000)    
 (S) 

   b13 (0000 0000 2000)    (S) 
   b12 (0000 0000 1000)    (S) 
  6 b11 (0000 0000 0800)    (S) 
   b10 (0000 0000 0400)   (S) 
   b09 (0000 0000 0200)     

 (S) 
   b08 (0000 0000 0100) ( ) (S) 
  5 b07 (0000 0000 0080)   –   ON,  

 (S) 
   b06 (0000 0000 0040)    

 (S) 
   b05 (0000 0000 0020)    (S) 
   b04 (0000 0000 0010) ( ) (S) 
  4 b03 (0000 0000 0008) ( ) (S) 
   b02 (0000 0000 0004) ( ) (S) 
   b01 (0000 0000 0002) ( ) (S) 
   b00 (0000 0000 0001) ( ) (S) 

 

, ,   ,  , 
   ,   

,    ,   
     : 

0W  ///// ///// /////  0000C0002080 

 

  3-       2 

: __3_055__5_170__0_///__0_///__0_///  

(       '_') 

 

3 =   : 
 
0 ... 8 
9 
-1 
 
 
99 

   
: 

  1-     
  

 ,     
      

 
  (  ) 
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055 =   :  1-    (550   5500 
,    ) 

5 =   :   2-     
170 =   :  2-    (1700   17000 

) 
0 =   :   3-     
/// =   :  3-    
0 =   :   4-     
/// =   :  4-    
0 =   :   5-     
/// =   :  5-    

 

 10   100      . 
   ,    
 ///. 

3-   (4-     2) 

: 00100 10 0770 098 +34 099 12  621 L0112HN15 139  

 

00100 =  SCALE,  100 (%) (   0 
 99999) 

10 =      . 
0770 =     385, 770, 1400  1500 
098 =    , %   

   
(0 ... 999) 

+34 =     ( 50 ... +99) 
099 =    % (0 ... 100) 
12 =  ,    (0 ... 90) 
0621 =  ,    

   
(0 ... 2500) 

L0112HN15 =   (  Long/Short,  
 0112x1024,  High/Low,  

 Narrow/Wide,  15/30 
) 

139 =     
 , 0 ... 999.   

  104.   
 100  SUM 0 ... 999 
    0 ... 0. 

 1. 
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    5   . 

 

4-   (5-     2) 

: 00000111112222233333........(5 x 770 bytes)  

        
     (100000· · ) 1, 

     SCALE.   
   HEX ASCII  20 ;  
       2.  

   5     + 2.  
,       . 

   SCALE      
    29 . 

     (Carriage 
Return)    (Line Feed). 

    5   . 

 

5-   (6-     2) 

: 1a3f  

 
 =    

1a3f =  ,    
 =    
 =   +   
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  CRC16 

  CRC16     
,     C: 

/* 16-bit type. */ 
typedef unsigned short Word16; 
 
/* Calculate CRC-16 value as used in CL31. */ 
 
Word16 crc16(const unsigned char *buf, int len) 
{ 
 Word16 crc; 
 Word16 xmask; 
 int    i, j; 
 
 crc = 0xffff; 
 
 for (i = 0; i < len; ++i) 
 { 
  crc ^= buf[i] << 8; 
 
  for (j = 0; j < 8; ++j) 
  { 
   xmask = (crc & 0x8000) ? 0x1021 : 0; 
   crc <<= 1; 
   crc ^= xmask; 
  } 
 } 
 
 return crc ^ 0xffff; 
} 
 

      
       , 

. .    C,    . 

   CL31  
        

.         
.        

 status. 

     : 

CL0100S0  
10 00850 ///// ///// 000000000080  
 
Alarms  
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 Tmit Shutoff  OK    Transmitter  OK  
 Receiver      OK    Voltages     OK    
 Alignment     OK    Ext Memory   OK    
 Light Pth Obs OK    Rec Saturat  OK    
 Coaxial Cable OK    Engine       OK    
 
Oper Mode:  normal   Autoadj:   on   
Meas Mode:  standard Interval:  2.0 s   
Power Save: disabled Sleep Int: 60 s  
 
Transmitter         Receiver  
 Pulse Len: long     Gain:      high   
 Inlaser:   1745     Bandwidth: narrow   
 Pulse Cnt: 16384    Smpl Rate: 15 MHz   
 Pulse Frq: 10.0 kHz  
 
Window Cnd: 100 %    Outlaser:  1064     
Backg Rad:  2.4                 103 %    
 
Tilt Angle: 0.4      Humidity: N/A     
 
Temperatures  
 Internal:  23.7     External:  8.7     
 DC Power:  22.6     Inclinom:  28.9    
 Laser:     25.6     Blower:    8.3     
 
Heater: off (auto)   Outheater: off  
Blower: off (auto)   Batt use: off    
 
System Status:   OK    
 Suspect Module: none   

 

 : 

1-   

       CL31  
   CL31    1 ( .  

   «  CL31    1   2»), 
  ,       

     S� . 

2-   

     CL31    
   CL31    1 ( .  

    «  CL31    1   2»). 
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 3 ... 8 

        
 CL31.    CL31  

   . 

9-   

       
 CL31.      

    normal,     on. 

10-   

     CL31   
.      

  standard.     
2,0 . 

11-   

11-         
  CL31.    

     disabled. 
      

CL31 (   )    
  . 

 12 ... 16 

   12  16      
 CL31. 
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 Pulse Len =  ,  
  long (100 ) 

 Inlaser =     
 Pulse Cnt =  ,   

    , 
 16384 

 Pulse Frq =    (10,0 
) 

    
 Gain =   High,    

    low  
 Bandwidth =   Narrow 
 Smpl Rate =    , 

   
.   15 , 

   10 . 
 

17-   

17-         
outlaser CL31.    90 100% , 

  .     
 , . .   70%  ,  
 . 

 outlaser    , 
    CLM311.   

 outlaser (   17)    
   .  

        
95 105 %. 

18-   

18-     .     
     . 

    outlaser  . 

19-   

19-         . 
  ,    

. 
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 20 ... 23 

 20 23     .  
     

    ,    
 . 

 24 ... 25 

 24  25    ,  
,      . 

26-   

26-      .    
 OK.      Warning  

Alarm/Fail,      . 

27-   

27-        
.     -  

.    -    ,   
  . 

28-   

:  

 
 =    
 =   +   

 

 CT12K 
 CL31      

CT12K.     2   3. 

  CT12K  2 

        
       

 . 
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      2:  

  
10 04200 00150 ///// ///// 0000011010  
2 0 0.08 36   0 100 23.9 0.00  0  0  
0DD ...............................DD  
-1  
-2  
-3  
-4  
-5  
-6  (data values;)  
-7  
-8  
-9  
10  
11  
12DD...............................DD  

  
 

   ON/OFF  l/O.  
     
.    636 .  

  15   44   ,   
42  . 

 : 

1-   

:  

 
 =    

 =   +   
 

2-   

      1.   
1     CT12K. 
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: 

NSB H1H1H1H1H1 T1T1T1T1T1 H2H2H2H2H2 T2T2T2T2T2 S1S2S3S4S5S6S7S8S9S10  

 
N = 0     (  

) 
  1    
  2    
  3    (  )   

 -      
   (     

 ) 
  4   ,     

  
    
S = 0   CL31   
  1    
    
B =  ,  S = 0 
     ‘bel’  S = 1.  

 'bel' ,    
    ,  . 

    
N = 0 / 

4 
H1=H2=T1=T2= ///// 

  1 / 
2 

H1H1H1H1H1 =      5 
.    . 

   T1T1T1T1T1 =     
 ,   ,  ///// 

  2 H2H2H2H2H2 =   ,   
,  ///// 

   T2T2T2T2T2 =     
 ,   ,  ///// 

  3 H1H1H1H1H1 =    
   T1T1T1T1T1 =  , . .   

   
    
S1 =       

 
S2 =      
S3 =       

   
S4 =       

(    ) 
S5 =      
S6 =    
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S7 =    
S8 = 0     
  1     
S9 = 0  (     .  

) 
S10 = 0  (   Fast Heater Off.  ) 

 

3-   

      2. 

: G F N.NN SUM IIN LAS TLx OF.FS XX PP  

 
G = 0   
  2   
F = 0  (   .  )  
    
N.NN =    /100.  ,   

. 
SUM =       

  , . .  
     .  

   .   
 . 

IIN = 0  (     
.  ) 3  

LASE =        
   (LLAS). 3 . 

TL.x =   ,   
.  ,   ; 

     
  .  . 

OF.FS = 0.00  (   .  ) 
 ,   . 

XX = 0  (     
.  )  . 

PP = 0  (  ,   
 .  )  

 

 4 ... 16 

 3 16    . 
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: HHD0D1D2D3 ....... D9  

 

HH =    
D =   
 

     O ... FE 
(  0 ... 254).    FF.     

 . 

     50-    
.         

.       .  
50-        0 ( ), 

    1000 ( ). 13    .  
  (12000 ) 10 . 

  CT12K  3 

        1,    
  2 ( .    12   2),  

       , 
       

  . 

      3: 

  
10 04200 00150 ///// ///// 0000011010  
0001FFF80000000000007A000......000  

  
 

 ON/OFF   l/O.  
     .  

  112 .      
  66 ,   64 .  

  3,73    300 . 

 : 

1-   
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:  

 
 =    

 =   +   

2-   

      1.   
1    3  ,     2 ( . 

      12  
 2). 

3-   

        
. 

: D1D2D3D4........................D64  

 

D =    ASCII O ... F,  
  4-    
,    ,  

   . 
D1 =    15-  (  50 ) 

  , . . 45  (  0, 50, l00  
150 ).  

D2 =      
, . . 60  (  200, 250, 300  350 ), 

 . . 

0        
    

F        
   

8         
   

1         
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 ,   . 

 CT25K   
 CL31       

CT25K.      1   6. 

 CT25K    1 

       
  ,      

.       
,         
    .  

  1    : 

CTA2010    1st line 11 char. 
30 01230 12340 23450 FEDCBA98  2nd line 31 char. 

    3rd line  3 char. 
    ------------------ 
    total 44 characters 

     : 

0,18    2400 /  (10-  ) 

10,6 / , 253 / , 7,6 / .  4 ./ , 
   . 

 : 

1-   

: CTA2010  

 
 =    

CT =   ;  CT 
A =    0 ... 9, A ... Z 
20 =      id 

00 ... 99 
1 =  ;    = 1 
0 =       
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 =    

 

2-    

: 30 01230 12340 23450 FEDCBA98  

   CT25K    1  ,   
 CL31    1 ( .    

  CL31    1),   
  ,   4-  

 .     
 : 

 

FEDC 
BA98 

=  (A),  (W)    .   
     , . . 

  0  9   ,   
10, 11, 12, 13, 14  15  A, B, C, D, E  F . 

   12       
 ,      32  (b00-b31)   
  : 

  F: b31 (8000 0000)   (   
.) (A) 

   b30 (4000 0000)   (A) 
   b29 (2000 0000)     

 (A) 
   b28 (1000 0000) ,      (A) 
  E: b27 (0800 0000) ( ) (A) 
   b26 (0400 0000) ( ) (A) 
   b25 (0200 0000) ( ) (A) 
   b24 (0100 0000) ( ) (A) 
  D: b23 (0080 0000)   (W) 
   b22 (0040 0000)    (W) 
   b21 (0020 0000)      

(W) 
   b20 (0010 0000)      

(W) 
  C: b19 (0008 0000)       b02 

(W) 
   b18 (0004 0000)    ,  

   (W) 
   b17 (0002 0000)    > 85 % 

( ) (W) 
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   b16 (0001 0000)        
(    b29) (A) 

  B: b15 (0000 8000)    (W) 
   b14 (0000 4000) ( ) (W) 
   b13 (0000 2000) ( ) (W) 
   b12 (0000 1000) ( ) (W) 
  A: b11 (0000 0800)    
   b10 (0000 0400)     
   b09 (0000 0200)    
   b08 (0000 0100)   –   ON,   

(S) 
  9: b07 (0000 0080)    
   b06 (0000 0040)    
   b05 (0000 0020)  0 (     

) 
   b04 (0000 0010)  0 (   .  

) 
  8: b03 (0000 0008)   >45  (W) 
   b02 (0000 0004)       

b19. (W) 
   b01 (0000 0002)     
   b00 (0000 0001) ( ) 

 

3-   

 =      +   

 CT25K    6 

  6    1,   
   ( .     

).  .    25    
 1. 

      6: 

CTA2060    1st line 11 char. 
30 01230 12340 23450 FEDCBA98  2nd line 31 char. 
3 055  5 170  0 ///  0 ///  3rd line 30 char. 

    4th line  3 char. 
    ------------------- 
   total 75 characters 
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     : 

 75  

=> 0,31    2400 /  (10-  ) 

=> 18,0 / , 432  / , 12,7 /   4 
./ ,   

 : 

 1  2  ,     1. 

 3 

: 3 055  5 170  0 ///  0 /// 

 

3 =    :  : 
  0 ... 8   1-     
  9   
  -1        

. 
  99   (  )  
  055    :  1-    

(550   5500 ,    ) 
  5    :   2-   

  
  170    :  2-    

(17000   1700 ,    ). 
  0    :   3-   

 . 
  ///    :  3-    
  0    :   4-  

  . 
  ///    :  4-   . 
 

 10   100      . 
   ,    

 ///.  



 4 ____________________________________________________________________  

VAISALA _______________________________________________________________________ 69 

 CT25KAM   
 CL31      

CT25KAM  .      60   61. 

 CT25KAM    60 

 CT25KAM  60  ,    CT25K 
 6. .   25     6. 

 CT25KAM    61 

 CT25KAM  61   CT25KAM 
 60 (   CT25K  6),      

  .       
 61: 

CTA2061        1st line 11 char. 
30 01230 12340 23450 FEDCBA98    2nd line 31 char. 
  3 055  5 170  0 ///  0 ///  0 ///   3rd line 37 char. 

        4rd line  3 char. 
        ------------------ 
        total 82 characters 

     : 

 82  

=> 0,34    2400  (10-  ) 
=> 20,4 / , 490 / , 14,6 / .  4 

./ ,   

  LD40 
 CL31       
 LD40.    'X1TA'.  

      ,   
 , , ,    

   . 

    'X1TA'   
: 
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X1TA_8_015_00.00.00_00:00_00875_11150_NODET_0100_0325_N
ODT_11300_11600_+025_ft_01_00000000_96   

 
 =    

X =   (X LD40) 
1 = ID   (  0  9..ABC..MN) 
TA =   
8 =  .  8 = LD40 
015 =      

   
00.00.00 =  (   ) 
00:00 =  (   ) 
00875 =    
11175 =    
NODET =    (     

) 
0100 =       

  
0325 =       

  
NODT =       

  
11300 =   
11600 =    
+025 =    (    

  25   ) 
f =      26   76 

(   _) 
00 =  (  .  ) 
00000000 =     
96 =   (     

;      
) 

 =   +   
 =    

 

   '_'   
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a.  (20 )   
  : 5, 7, 11, 20, 26, 32, 38, 44, 49, 

54, 59, 65, 71, 76, 79, 82, 91. 

 
  78   <SPACE>,  
   .  

 
     ,    

  27 31. 

b. NODET (and NODT) ,    
 ,  ,  ,   

      . 
 

    , NODET  
    . 

 
NODET     , 

     
 . 

c.   83 90    CL31,  
     
   (-, 2D Hex). : 

  27 31  -----. 

d.        ; 
  CL31     

  .   72   
  +  . 

     

 83 89    LD40   
  . '0' ,     

 . 

     . 
      

. 

   ,  CL31    
LD40.   9     . 
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 9    
 
 

  

1 83     
2 84  ,    

  
3 85     
4 86  
5 87      
6 88   
7 89  0.  . 

 

         
. 

 10   1 (  83) 
 

 
 

0  OK 
1     (A) 
2   
3   
4   
5   
6   

 

 11   2 (  84) 
 

  
 

0  OK 
1     (A)    

  (W) 
2   (A) 

 

 12   3 (  85) 
 

  
 

0  OK 
1   
2   
3   
4   (A)  

   (A)  
   (W) 

5   
6   
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 13   4 (  86) 
 

 
 

0  OK 
1    (   

) (W) 
2   
3   
4   
5   
6   (   

 ) (A) 
 

 14   5 (  87) 
 

 
 

0  OK 
1     (W)   

   (W)  
    (W)  
   (W)  
    (  >45 ) (W)  

   (W)  
  (W)  

  ( ) (W)  
   ( ) (W)

2   
3   (A) 
4   

 

 15   6 (  88) 
 

 
 

0   OK 
1   (W) 

 

 16   7 (  89) 
 

 
 

0  0 (  .  ) 
1   
2   
3   
4   
5   
6   
7   
8   
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     , 
     ( -

      STX, EOT CR, LF,  
    ),   

       .  

    ,   
 ASCII ,    . 

     polling: 

: 

STX H0C!X1P----------83 EOT 

1.  : 

= STX + 'H' + '0' + 'C' + !'' + 'X' + '1' + 'P' 
+ 10 x '-' + EOT 

 = 0x02 + 0x48 + 0x30 + 0x43 + 0x21 + 0x58 
+ 0x31 + 0x50 + 10 x 0x2D + 0x04 

 = 0x037D HEX = 893 DEZ 

2.   : 

      
     1: 

2Com =  Sum + 1=  0x037D + 0x01 = 0x0C83 HEX  
= 3203 DEZ . 

3.      ASCII : 

  2Com  0x83 HEX, , 
     8,     

3: 

  = 83 
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    .    
      2   
   (    1  
 CT25K  ).      

   33 .     33 
,     . (  

 CT25K   29 ). 
    ,   

  .   .   
     "advanced".  
   : 

CEILO >  advanced 
Service password accepted. 
CEILO >  set message manual_msg "30 00200 01000 05000 
000000000000" 
OK 
 

 get params message    
. 

    ,   
: 

CEILO >   set meesage manual_msg 

OK 
 

    .   
    . 

  
        

   .     
  . 

 CL31      . 
  0 ( ).  

    : 

CEILO >  set message transmission request 
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  : 

CEILO >  set message transmission periodic 

   : 

<Enq> CLIdNo  

 

Enq =  ENQUIRE = ASCII 05H = control-E. 
CL =   ; CL   

CL31, CT   CT25K  CT25KAM. 
Id = , 7-   ASCII . 
No =   ; 1  6  

 CT  1  S   CL.  
CL 1        

  1.     
,     

: 11, 12, 13, 14  15.   
  2  : 21, 22, 23, 24, or 25. 

 = ENTER (  ) +  . 
 

    : 

<Enq> CL112<Enter>  1  2   
 1 

<Enq> CT11<Enter>  CT25K 1    1 
 

   id     ,   
  . ,    

   No,  CL31    
. 

 

 LD40    LD40.  
 17     , 

  . 

 17    '  
' 

   
0 <STX> 02 HEX (  ) 
1 H    
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2 0     
3 C     
4 !     
5 X   -->  
6 1    

(  0  9..ABC..MIN).   
 --> 1 

7-17 P----------   --> P ( ), 
 8 17    

 '-' 
18-19 83   

(    
    0  20,  

  18  19. 
20 <EOT> 04 Hex (  ) 
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 5 

  

       
        

 . 

   

   
   CL31    

,      
        

        . 

    

c = 2,99 108 /  (= 186 000   ) 

    25000    
  

t = 50,9  

 ,    (t) c  
 (  ) (h),  

h = ct/2 

 c   . 
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      ,  

     ,  
 . 16. 

 

 

 
 

 

 

, 
 

 

 
 9807-047 

 16    

     
      
 .      

    ,    .   
      ,   

     . , 
       , 
       
,    . 

     CL31 
      33  

67     0  50    
 5  10      7500 . 

     , 
       . 

   
       

   ,    
   .   

    ,   
 .      

,   ,  ,   
 .    ( )  

     ; , 
   -    
    .    
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   , ,  -  

 . 

  
  

      
     (  
): 

z

zdz

ez
z
AcEoz 0

)(2

2r )(
2

)(P  

 

Pr(z) =   ,    z [ ]
EO =    (   

   ) [J =  = Ws = - 
] 

c =   [ /  =   ] 
A =   [ 2] 
z =   [ ] 
ß(z) =       z 

[ 1 1,  = ] 

e
z dz

z

2

0

( )

 
=       

       
(z')        

 (z).      
 1 ( . .  ). 

 

   
    ,   

     
  ,       10000 

       
,    l000 . 

       
     (  

).  ,        
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,      
. 

  
  

    ß(z)   
    ,   

   z ( ,  ). , 
   ,   .   

   : 

ß(z) = k· (z) 

 

k = « »  
(z) =   ( . .   

  ). 

     .  
   5-%   (  

      
 MOR     

 ),  

   =  3 / V 

 

 =   ( ) 
V =  MOR (  5 %) 

« »  k,   
 ,  .    

     ,     
   ,     

  (  ). 

,     k    
0,03         
(  0,02)       (  0,05).  

   , , k    
  . 
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   k  0,03 ( 1)    
  15 150  (50 500 )    

 : 
 = 0,0006 ... 0,006 1 1  = 0,6 ... 6 1 1 

 

   
   

,     ,  
      ,   

        
   ,    

   .   -  
       

.      
,   , ,    
       

.     
       

      
  ,   ,    . 

      
       

,   k -     
 ,     

   .   
      

       
  ,      

( )      
. 

   ,  
  k, . . k    .  

,   ,   
        

 . 

       
,     

 . 
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,      
.     ,  
   ,   , 
    ,  

  . 

    ,  5-%  
,      

 ,      
 ,     ,  

  ,   . 

  CL31    , 
       , 

    ,  
  ,    . 
    ,     

 ,    ,   , 
    . 
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 6 

  

         
   . 

   
     

.  ,     
       

        
( .     CL31).     

       
   .    

     . 

    
  

       
     .    

 2      , 
     : 

0  OK (  ) 
W     ,  

 
A       
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  .       
   ( .    ). 

      
,    7  

    8 . 

   
      , 

   .  ,   
  ,   , 

       
 .     , CL31  

  ,    
 . 

  ,  : 

1.         
.  ,       
. 

2.      ,  
   .   
  . 

       
 ( ).      

,    ,     
     5 .   

 ,   .   
 ,   ,     
 .     

   . 

 

       
 . 

 ,   CL31    
    -  ,  
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   ,      
     .    

      
 . 

   : 

1. ,   . 

2.        
,   advanced. 

3.   set factory win_clean. 

   . 

      ,  . 

 

    
       

     
 .   ,  

    ,    
  .      

  . 

   
   .    

 (  ,      
 ,     ), 

 . -    
  3 5 ,      

 .  

    ,    
  . 
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       , 
   .     

  .     
  . 

 

 
     ,    

     
.      

  ,    
 . 

       
  .   
        ,   

  . 

 



 7 _________________________________________________   

VAISALA _______________________________________________________________________ 89 

 7 

  

     ,   
     ,    

  . 

     ,    
 .       

      
 .      

      : 

- CLE311     

- CLT311    

- CLR311    

- CLM311     

- CLP311      

- CLB311-115/230    

- CLH311-115/230    

- DRW217429    

- 4592      

       
,     ,   

        Vaisala  
  . 

      
     ,   

 8 .  ,    
  . 
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    CL31    

       
   . CL31  

        
    ( .   

25   ). 

CL31     
.         

    ,   
  ,     

    18, 19 . 20.   
       , 
        
 . 

 
 ,     

CL31   ,   
    RS-232   

    ,  
  QMZ101    . 

     CT-VIEW.  , 
      

    (CLTERMHOOD), 
  ,      

 , ,  .  

     , ,   
   ,    

    .     
    ,     

. 

   
 

    CL31  
: 
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1.      , 
    .   
  . 

2.     ,    
   .    

   . 

3.       
   CL31.  CL31   

.      
  CT-VIEW ,   

   . 

4. ,     . 
       

   CLE311 ( . . 19).   
  Laser on    

 2 .     
 ,      

 . 

5.      
    ,    

 .    
   .   

         
  CLB ok.     
  . 

6.      ,  
 open   ENTER    

 ( ). 

  CEILO >.   get 
failure status   ENTER. 

  : 

Alarms 
 Tmit Shutoff  OK    Transmitter  ALRM 
 Receiver      OK    Voltages     OK   
 Alignment     OK    Ext Memory   OK   
 Light Pth Obs OK    Rec Saturat  OK   
 Coaxial Cable OK    Engine       OK 
 
Warnings 
 Window Contam OK    Battery Low  OK   
 Transm Expire OK    Humid High   OK   
 Blower        OK    Humid Sensor OK   
 Int Heater    OK    High Rad     OK   
 Engine        OK    Battery      OK   
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 Laser Monitor OK    Receiver     OK   
 Tilt Angle    OK   
 
System Status:   FAIL    
 Suspect Module: CLT 
 
 

       , 
     .   

Suspect module   
  .      

 CLT311. 

7.   3-     
     .   
      .  

     . 
 .      

 . 

8.        
  ,   

. 

9.         
,     .  

   90     
 ( ,    ). 

        300  
(1000 ).         

    .    , 
  . 

 

  , ,         
    . 

 

   ,   
 OPEN,    : 

CEILO >  SET MESSAGE ANGLE_COR OFF 

CEILO >  CLOSE 

  ,  ,  
  (   
). 
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  . 

 18   
     

  
  

(  
   

<5 ). 

 ,   
 . 

    
 .   

,     
 .    

,   
  . 

  
  

(  
 ). 

   , 
,   .. 

 . 

  
  

  

   
   
. 

    
 . 

   .   ,  . 
   ,  

   
 CLE311. 

   
 . 

   
 . 

  CTL311. 
  ,  

   
. 

  
  

( ) 

  
>85 %.   

 . 
   

. 

   , 
     

  ,   
,  

.     
 .  , 

   
 

  
  

. 

  . ,     
  

. 
   

   ON. 
,   

  
   ON. 

   
  .

   
   . 

  . ,     
  . 

  .  . 
  

  
 

( ) 

   
. 

    
    . 
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. 
  . 

  
 

  

  
   

 ON. 

,   
  

   ON. 
  

  .
   

   . 
 .  . 

  
    

  .    ,  
  . 

   , 
  . 

  
 

  
  

    
  

  
CLE311. 

   
 CLE311. 

  
   

 .  . 

  
  

  

  
   

CLM311. 

 CLM311. 

   
   

  
 CLE311. 

 CLE311. 

  
  

    
  CLR311.

 CLR311. 

   
 >45° 

  
    

 45°. 

  . 
    

    45°. 

 19   
   
   
  

(     
>85 °C) 

    
 . 

     
 . CL31   

 . 

  
  

. 

,     
 . 

   
 

. 

   
. 

   
CLT311. 

    
. 

     
    
 . 

   
 

. 

  
CLR311. 

 CLR311. 

  
. 

,    
   CLR311 

   CLO31   



 7 _________________________________________________   

VAISALA _______________________________________________________________________ 95 

   
. 

   
. 

,    
  CLO31    .

   
 . 

   
  CLE311.

 CLE311. 

   
 . 

  
. 

    
Vaisala    

   Vaisala  . 
   

 . 
  

CLE311. 
 CLE311. 

   
   

. 

   
   

. 

    
CLW311. 

   -  
. 

,    
. 

   
 . 

  .      
 . CL31   

 . 
   -  

 . 
,    
. 

 
 

 20    
   

CL31  ,  
   

  
. 

,   
   

   ON. 
   

  
.  
 . 

   
. 

  
. 

 Laser on  
,   Status 
. 

 .   
   

 . 
   CLE311.  CLE311. 

   .   
. 

  
.   

 . 
   

. 
   

(  ,   .). 
   .    

    
open,    get 
params message. PORT  

   DATA. 
  .    

    
open,    status. 
OPERATION MODE   
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NORMAL. 

  
. 

     
     

. 

   
    

open,    get 
failure status.   

     
. 

      
    

. 

   Vaisala. 

  
  . 

   
(    ). 

    
  

  
.   , 
  . 
,   
 . 
   

. 
     

      
. 

  . 
  , 

  service 
self_check,     

. 
 

  
      Vaisala  

: 

E-mail helpdesk@vaisala.com 

Phone (int.) +358 9 8949 2789 

Fax +358 9 8949 2790 
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  Vaisala 
 

NORTH AMERICAN SERVICE CENTER 

Vaisala Inc., 100 Commerce Way, Woburn, MA 01801-1068, USA. 

Phone: +1 781 933 4500, Fax +1 781 933 8029 

Email: us-customersupport@vaisala.com 

EUROPEAN SERVICE CENTER 

Vaisala Instruments Service, Vanha Nurmijärventie 21 FIN-01670 Vantaa, FINLAND.

Phone: +358 9 8949 2758, Fax +358 9 8949 2295 

Email: instruments.service@vaisala.com 

ASIAN SERVICE CENTER 

Vaisala KK, 42 Kagurazaka 6-Chome, Shinjuku-Ku, Tokyo 162-0825, JAPAN. 

Phone: +81 3 3266 9611, Fax +81 3 3266 9610 

Email: aftersales.asia@vaisala.com 

www.vaisala.com 
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    . 
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 8 

 

     ,      
  Vaisala CL31. 

   CLW311 

    CLW311   
  ,     

     . 

 

    CLW311   
    2,5   .  

 : 

1.       . 
     (F1, F2  

Battery).   .  . 18  19. 

  ,    , 
   CT3839! 

 

2.      .   
    (    . 5)  

   ,   
    J1 ( . . 7)   

. 
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3.  12         
.    . 

4.       
  .   

     . 

       ,   
       . 

 

5.        
  12-  ,    . 

6.    ,   
   . , , 

      ,    
 ,      .  

 8  :    ,  
 ,      

. .         
   . 

  ,     ,  
    . 

 

7.       ( .  
 ). 

8.        . 
      

   J1     
. 

9.    CT3839. 

10.     . 
   Laser on   2 . 
,    6   

( . .19 ). 

      . 
          

.   ,      
 . 
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CLT311 

   CLT311   
 ,      

.     
,       

       
    CLE311. 

 

    
   . 

 

   ,    
   ,       

. 

    CLT311  
     2,5 .  

 : 

1.        
 .   ,   

   CLT ok ( . . 19). 

2.      (F1, F2  
Battery).   .  . 18  

.19. 

  ,    , 
   CT3839! 

 

3.      
  CLE311. 
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4.   ,    
,   .    

      2,5 . 
    ( .  5  6  . 18 ). 

5.        
  ,     

     . 

6.       
CLE311. 

7.    CT3839. 

8.     .  
  Laser on   2 . , 

      ( . . 
19). 

      . 
         

  .   ,    
   . 

   CLR311 

      
  . 

 

   ,    
   ,      

. 

    CLR311  
    2,5 .  

 : 

1.        
 .   ,  

    CLR ok ( . . 19). 

2.      (F1, F2  
Battery).   .  . 18  

.19. 
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  ,    , 
   CT3839! 

 

3.     . 
      
   CLE311. 

4.   ,    
,   .    

       2,5 . 
    ( .  3  4  . 17). 

5.         
 ,       
   . 

6.       
CLE311.     . 

7.    CT3839. 

8.     .  
  Laser on   2 .  

,      
   ( . . 19). 

      . 
         

   .   ,    
   . 
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 17  CL31 

  . 17: 

1 =   CLH311 
2 =   CLR311 
3 =   
4 =    
5 =   F1 
6 =    (CLE111) 
7 =    
8 =   CLO311 
9 =    
10 =     
11 =   CLT311 
12 =   4592 
13 =    
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 0311-057 

 18    CL31 
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  . 18: 

1 =   CLH311 
2 =   CLO311 
3 =   CLR311 
4 =   
5 =   
6 =   CLT311 
7 =   F1 
     F2 
8 =    CLE311 ( .  19) 
9 =    CLM311 
10 =   4592 
11 =     CLP311 
 

 
 0311-059 

 19    CLE311 
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CLE311 

      
  . 

 

   CLE311   , 
      ,  

     CLE311. 

      
. 

 : 

1.        
  CLE311.   CLE311 

,     CLE ok 
( . .19). 

2.      (F1, F2  
Battery).   .  . 18  . 
19. 

  ,    , 
   CT3839! 

 

3.    ,  
       

  CLE311. 

4.      (RS-232/ 
RS-485/Modem)   CLE311    
( . .19). 

5.    CLE311  ,   
.     CLE311  

       
     CLM311. 

    CLE311 ( . .19). 

6.      CLE311  , 
        
   CLM311. 
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7.   ,    
,      

. 

8.    CLE311  ,   
    .  

  . 

9.        ,  
     . 

10.    CT3839. 

11.     .  
  Laser on   2 . , 

      
  ( . . 19). 

      . 
         

   .   ,    
   . 

   4592 

      
  . 

 

         
   .  

       
   3 . 

 : 

1.       
    (F1, F2  Battery). 

  .  . 18  .19. 

  ,    , 
   CT3839! 

 

2.      CLE311. 
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3.   ,     . 
      ,   
    . 

4.        . 
  . 

5.         
  (+)     

 ( ). 

6.        . 
  . 

7.      CLE311. 

8.    CT3839. 

9.     . 
   Laser on   2 . 
,       

 ( . . 19). 

      . 
        

    .   ,   
    . 

     
CLP311 

      
  . 

 

    CLP311 ,  
        

   . 

      . 

 : 

1.        
  .    

,  CLP ok    
( . .19 ). 
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2.      (F1, F2  
Battery).   .  . 18  

.19. 

  ,    , 
   CT3839! 

 

3.     ( .  3 5 
   ). 

4.    ,    . 
     ,    
    . 

5.    . 

6.        
.   .   

   . 

7.         
  .   . 

8.    . 

9.         . 

10.       ( .  
6 8    ). 

11.    CT3839. 

12.     .  
  Laser on   2 .  

      
 ( . . 19). 

      . 
        

    .   ,   
    . 
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   CLB311-115 / 
CLB 311-230 

      
  . 

  ,    
   ,      

. 

     CLB311 
    5 .  

 : 

1.       
  .  

,  CLB ok   
( . .19).

2.      (F1, F2 
Battery).   .  . 18 

.19.

  ,    , 
   CT3839! 

3.      ,
      

   .  
 ,    (

   . 5)    
,     

 J1 ( . . 7)   .

4.   ,    
   .

5.        
.

6.       ,
     J1  

  .
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7.    CT3839. 

8.     .  
  3 ,   

. ,     
  ( . . 19). 

      . 
        

    .   ,   
    . 

   CLO311 
 

      
  . 

 

    CLO311   
 . 

 

    CLO311    
 3 . 

 : 

1.       
    (F1, F2  Battery). 

  .  . 18  .19. 

  ,    , 
   CT3839! 

 

2.      .   
   (     . 5)  

   ,   
   J1 ( . . 7)   . 
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3.  , , ,  
        

CLE311. 

4.     ,  
  ,  4    
 .     
 ,    ,   

  . 

5.      . , 
        

  . 

6.      . 

7.     ,   
         

 .  4   . 

8.  , , ,  
       CLE311. 

9.     ,  
    J1    . 

10.    CT3839. 

11.     .  
  Laser on   2 . , 

      
( . .19). 

      . 
        

    .   ,   
    . 
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   CLH311-115 / 
CLH311-230 

 

      
  . 

 

    CLH311   
. 

 

  ,    
   ,      

. 

    CLH311   
  3 . 

  : 

1.        
  .   , 

  CLH ok    ( . .19). 

2.      (F1, F2  
Battery).   .  . 18  

.19. 

  ,    , 
   CT3839! 

 

3.       . 
     (   A  
.5)     , 

     J1 ( . . 7) 
  . 

4.         
     CLE311. 

5.   ,  
,   . 
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6.    ,   
   CLO311.   
  ,   , 

 4      .  
    ,   

 ,      
. 

7.    ,    
    ,  

      
.   . 

8.        
  . 

9.        
,   ,      

     . 

10.      . 

11.     ,    
       

 . 

12.   ,  
 ,   . 

13.        CLE311  
  . 

14.     ,  
    J1    . 

15.    CT3839. 

16.     .  
  Laser on   2 . , 

      
( . .19). 

      . 
        

    .   ,   
    . 
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  . 

 

       
. 

 

      
: 

-    2,5  

-    3  

-   PH1 

  : 

1.       
    (F1, F2  Battery). 

  .  . 18  .19. 

  ,    , 
   CT3839! 

 

2.      .   
    (   A  

.5)     , 
     J1 ( . . 7)  

  . 

3.        
  , ,     

,    CLE311,    
   ( .   
      

).      CLP311. 
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4.        
,      

  ( . . 20 ). 

 
 0408-020 

 20     
 (  ) 

  . 20: 

1 =   
2 =   
3 =   
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5.        
 ( . . 21). 

 
 0408-021 

 21      
    

  . 21: 

1 =    
 

6.        
( . . 2  .22). 

7.      ( . . 3  . 
22). 

8.        
 CL31. 
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0408-022
 22      

  . 22: 

1 =   
2 =   
3 =       

9.        
   . 23.

0406-067 

 23      
 

  . 23  : 

1* 7 
2*   
3* 5 
4* 8 
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10.        
  . 23. 

11.       
      

       
( . . 22). 

12.      
.21  . 23. 

13.   ( . 3  . 22)   . 

14.   CLO311    
 CLE311. 

15.       CLP311. 
   .     

.    CT3839. 

16.     .  
  Laser on   2 . , 

      
( . .19). 

 

    CLM311 

      
  . 

 

     CLM311  
   2,5   . 

  : 

1.       
     (F1, F2  

Battery).   .  . 18  
.19 . 

  ,    , 
   CT3839! 
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2.   CLT311  CLE311.  
        

    2,5 . 

3.     CLM311   
CLE311.  

4.     CLM311,  
  .      

     ( . . 5  . 18). 

5.   ,   
(  102 %).   CLM311   ,  

   100 %. 

6.     CLM311 
(  98 %).   CLM311   ,  

  100 %. 

7.       . 

8.       CLM311  
 CLE311.  

9.   CLT311     
  CLE311. 

10.    CT3839   
  CL31. 

11.     .  
  Laser on   2 . , 

      ( . 19). 

12.     open.  
advanced. 

13.   get params factory    
Target Outlaser. 

14.      
: 

 
NEW OUTLASER = (OLD OUTLASER x NEW CLM311 
SENSITIVITY VALUE) / (OLD CLM311 SENSITIVITY VALUE) 
 

: 
880 x 98 % / 102 % = 837 (     

) 
 



 __________________________________________________________  

122 _________________________________________________________________ M210482RU-B 

15.    
 
SET FACTORY OUTLASER <value> 
 

 <value>      
   . 

 

16.   status      , 
        

(±5  %)        
. ,        

   . 

      . 
        

    .   ,   
    . 

 

   DMX501 
( ) 

      
  . 

     . 

 

    DMX501  . 

  : 

1.       
     (F1, F2  

Battery).   .  . 18  
.19. 

  ,    , 
   CT3839! 

 

2.   DMX501    CLE311, 
    DMX501    CLE311. 
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  CLE311,  , 
      .  

.  3 5      
 CLE311. 

3.     DMX501  . 
 , ,   

    .

4. ,    ,  
DMX501   CLE311.

0406-057 

 24 DMX501. 

5.     DMX501   CLE311
,    ( )  .

    DMX501,  
   CLE111.

6.     CLE311    ,  
 .  .  6 9  

    CLE311.

7.    CT3839.

8.     . 
  Laser on   2 .

  ,   
   ( . .19).

      . 
        

    .   ,   
    . 
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    . 
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 9 

  

      
 CL31. 

  
 21    

CL31 
  /  

: 
  620  235  200  

   1190  
: 

   12  
   18,5  

  : 
  1400 x 490 x 450  

 52  

  J1   
 

 22   
  /  

 J1  693, 09-4228-00-07 ( ) 
   693, 99-4225-70-07  

7-   
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  J2   
 

 23   
  /   

 
   

220  ± 10% 

 ( ): 
 310  

  15  
  100  
  

 
175  

  20  
 49 51  
  (J2)  693, 09-4223-00-04 4-  

   693, 99-4222-70-04 ( ) 
  12 ,  -  

 2 /  
  

 
  ,  

 

   
      

 : 

RS-232 
RS-485,    

        
DMX501.     

 RS-232. 

  J3    

      ,  
      

 ,    . 
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 24   
  /  

 (J3)  693, 09-4227-00-07  
7-  (male) 

   693, 99-4226-70-07 ( ) 
 (female) 

    9600 /   RS-232 
  300, 600, 1200, 2400, 4800, 

9600, 19200, 38400, 57600 /  
  300, 1200  2400 /   

 DMX501 
  

  
300   RS-232, 
1,2   RS-485,   2400 /   

    
 1,2   10    DMX501 

   1   
8   

  
1   

   USASCII 
  1  RS485 -/RTS# (   SW) 

2  RS485+/RS-232 RxD/   
A 
3    B /RS-232 TxD 
4  "  " 
5  CTS# (   SW) 
6  +12   (700 ,   

 ) 

   .    
       

 (300 500 ). 

  
  

 

       
 

    ,  
   

 
 

       .  . 8, 
. 9  . 10  
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  J4    

       
       

,    . 

 25   
  /  

 (J4)  5-   M12 
(  Lumberg RKF 5 / 0,5 M) 

    M12 
(  Lumberg RST 5-644) 

     9600,  300, 
2400, 4800, 9600, 19200, 38400, 57600 

/  
 300    2400   

   
   1   

8   
  

1   
   USASCII 

  . . 25 (RTS/CTS  ). 

 25    J4 

    
 

          
 

        ,  
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  DMX501 
 26    DMX501  

  /  
   300, 1200, 2400 /  

  
 

V.21, V.22, V.22bis 

 5  (  +4,75  5,5 ) 
   /  

 9 ,  26  
  

   
11,0592  

  USART 11,0592  / 2 (   
,   2) 

   600  
 

  
 27   

  /  
       

 (InGaAs) 
  910 ± 10   25 °C 
   

      : 
 1,2 Ws ± 20 % (  )
   11  
, 50 %  110  
  10,0  
  12,0  

 
  

760 W/ ²   7  

     
  1   

IEC/EN 60 825-1   21 
CFR 1040.10  1040.11  

   
 Laser Notice No. 50  26  

2001. 
   ±0,4  x ±0,7  
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 28   

  /  
    
  0,5  

  
 

3  ( 3 ) 

      915  
  50 % 36  

  
  913  

 80 % 

    ± 0,83  
 

  
 

 29    
  /  

  
  

300  

  
 

96  

  
 

 96 % 

  
 

 97 %    

 

  
 30   

  /  
  5 ... 7500  

  10   5    
  5  

   2 ... 120 ,   
    2  (3    

 ) 
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 31    
  /  

  
 

-50 ... +50 C  

   93 %  
 +30ºC 

   50 /  
 5 13,2 , ±1,0   

13,2 100 , ±0,7 g 


