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1 GENERAL INFORMATION

1.1 Cam switches type PK,
hereinafter referred to asswitches , are designed for installation as
switching devices in AC electrical circuits
at 50(60)Hz frequency, voltage up to 500V, and in DC circuits
at voltage up to 220V.

Switches with rated currents 10A, 16A and 25A
are manufactured per TU 3424-012-03965790-2010.

Switches may be used:
- for control of multi-speed induction motors
with squirrel-cage rotors in automation and control circuits
for industrial installations;
- for switching power supply networks of electrical
panels, cabinets and consoles of various types;
- for switching control and measurement circuits.

1.2 Switches by installation method, mounting,
protection degree, climatic version and placement category
are manufactured per Table 1.

Table 1 – Switch versions by installation method,
mounting type and protection degree

Code
Version

Design versions characterizing
this group of switches

Climatic
version and
placement
category per
GOST 15150-69

Installation and mounting method Protection
degree

Panel-rear mounting, base fixing. UHL3, T3

Panel-rear mounting, base fixing with
front panel.

IP30 from
panel
panel

UHL3, T3

Mounting inside cabinets on panel, fixed
by rear bracket. UHL3, T3

Wall/structure mounting, fixed by
enclosure. UHL3, T3

Wall/structure mounting, fixed by
enclosure. UHL2, T2

Panel-rear mounting,
splash-proof base fixing.

IP54 from
panel
panel

UHL2, T2



 
 

     
     00-03 

 

1.6 

                                                       

 – 

  
 
  

 

- 

- 

- 

 

AVKG 1848
Page

Rev. Sheet Doc. No. Sign. Date

1.4. Number of handle switching positions from 2 to 8,
fixing method version per Table 2.

1.5. Switch version combinations with fixing methods and
handle types shown in Table 3.

Switch designation structure

PK  XX  – XX  X  XXXX X..X …

Abbreviated name
switch cam switch

Rated current, A:
Protection degree version code
per GOST 14255-69, installation

and mounting per Table 1
Handle fixing method version code

of handle positions per Table 2
Electrical scheme number per catalog

or by agreement with the manufacturer
Climatic version, UHL or T, and
placement category 2 or 3 per GOST 15150-69
Technical spec. code TU 3424-012-03965790-2010

1.7 Designation example for switch rated 16A
protection degree mounted behind panel, base fixing,
with handle fixing method L , per electrical
scheme when ordering and in product documentation:

for use in temperate and cold climate regions
"Switch PK16-11L3015 UHL3 TU 3424-012-03965790-2010"

for supply to tropical climate countries
"Switch PK16-11L3015 T3 TU 3424-012-03965790-2010"

Same for switch with rated current 25A,
when ordering and in product documentation:

for use in temperate and cold climate regions
"Switch PK25-11L3015 UHL3 TU 3424-012-03965790-2010"

Designation example for version 11 switch,
rated current 16A, used in high-voltage circuit
breaker drive per scheme 3102 for temperate
and cold climate regions:
"Switch PK16-11-3102 UHL3 TU 3424-012-03965790-2010"



 
 

     

00-04 
     

 

  -45 0 +45    
   0 +45    
  -45 0 +45    
  -45 0  +45    
 -90  0  +90  +180 
 -90  0  +90   
  -45  +45    

-135 -90 -45 0     
   0 +45 +90 +135  
   0 +45    
  -45 0 +45 +90 +135  
 -90 -45 0 +45 +90   

-135 -90 -45 0 +45 +90 +135  
-135 -90 -45 0 +45 +90 +135 +180 

 -90 -45 0 +45 +90 +135 +180 
  -45 0 +45    
  -45 0 +45 +90   
 -90 -45 0 +45    
 -90 -45 0 +45 +90 +135  

 

11, 12 

16, 54,58 
38 

 

Page

AVKG 1848
Rev. Sheet Doc. No. Sign. Date

Table 2 – Handle position fixing method codes
Fixing
method

Code
Handle position, DEGREES

Auto-return
to initial
position

A
B

AL
AP

Fixed at
positions
every 90°

D
E
J

Fixed at
positions
every 45°

V
G
I
K
L
M
N
P
S
U
F
H

Table 3 – Switch versions, fixing methods
and handle types

Version
switch

Handle type Fixing method
codes,
see Table 2

Rotary A, B, AL, AP

Flag type* D, E, J, V, G, I, K, L, M, N, P,
S, U, F, H

Rectangular
*By customer request, handle may be rotary, except version 58.

2 SPECIFICATIONS AND TECHNICAL DATA

2.1 Rated current of switches 10A, 16A and 25A,
rated voltage 380V AC at 50(60)Hz frequency
and 220V DC.

2.2 External conductor connection: stab-type,
side connection. Screw-type fixing.
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2.3 Types of contact switching in electrical circuits:

- normal – NC contacts open before
NO contacts close, minimum time 5 ms;

- make-before-break – NC contacts open
after NO contacts close;

- retaining – contacts held in state corresponding
to last operative handle position after return
to zero. Retaining switching is indicated by
an arrow indicator mounted under the switch panel.
The arrow shows the preceding operative handle position.

2.4 Switches have stops limiting handle travel to
extreme positions. Switches with fixing "N" and "D", by
customer request, may be manufactured without handle
travel limits, which must be stated in the order. Switches
made per schemes D0130, D2103, D2142, D2151,
D3097, N3098, N3099, N3169, N3189, D3203, D3204, D3211, N4175, N5084,
D5113, N8037, N8042, N1609 have no handle travel limits.

2.5 Switches PK16-11 used in drives of
high-voltage electromagnetic circuit breakers must be
manufactured without fixing mechanism and handle per schemes 3102 and
6045. Fixing of switching positions must
be provided by the devices using them, with
shaft free play not exceeding three degrees in each
direction.

2.6 Switches are rated for operation in modes:

- continuous duty;
- intermittent continuous (8-hour);
- short-time repeated, up to 600 operations/hour
at on-time up to 60%;
- short-time duty, operating period 60 min.

Note.
Switches reliably switch operating current 50 mA at
operating voltage 24V DC.

Thermal conventional current in open air 10A (PK10),
16A (PK16), 25A (PK25).

Rated operating currents in accordance table
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Table Values of rated operating currents in various
application categories

Application
categories

Rated operating current values, A
PK10 switches PK16 switches PK25 switches
220V
50Hz

380V
50Hz

220V
DC

220V
50Hz

380V
50Hz

220V
DC

220V
50Hz

380V
50Hz

220V
DC

AC-21A
AC-23A, AC-3

AC-4

Electrical and mechanical endurance, not less than

100,000 cycles (for PK10 and PK16) and (for PK25) at
rated current, total endurance not less than

cycles.
For resistance to mechanical external influencing

factors, switches must comply with GOST 17516.1,
mechanicalperformance groups M1 M3 for switches with
number of packages from to and mechanical M1 M3, M6 M9 for
of switches number of packages from to

2.11. Switch weight depending on number of packages and
version, see Table 5.

2.12. Overall, installation and connection dimensions
of switches correspond to values shown
in Drawings 1–8.

2.13. Pollution degree 3 per GOST R 50030.1-2007.
2.14. Altitude above sea level not more than 2000 m.

For protection degree from electric shock, current
pversions 11, 12, 38, 54 during operation comply
with protection class degree
P Version 16 switchesduring operation comply with
protection class degree O.

3 DELIVERY SCOPE
3.1 The delivery scope includes:

- switches in quantity per the order;
- operating manual, electrical diagram and switching

position chart of the switch, 1 copy per packaging unit.

Note. Switches are non-repairable, supplied
without spare parts kit.
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11 12 16 38 58 54 
1 0.178 0.199 0.159 0.269 0.383 0.180 
2 0.225 0.246 0.204 0.302 0.483 0.225 
3 0.267* 0.288 0.249 0.376 0.683 0.270 
4 0.312 0.333 0.294  0.783 0.315 
5 0.360 0.381 0.339  0.360 
6 0.405* 0.426 0.384  0.405 
7 0.450 0.471 0.429  

8 0.497 0.518 0.474 
9 0.540 0.561  

10 0.585 0.606 
11 0.630 0.651 
12 0.678 0.699 

13 0.720 0.741 

14 0.765 0.786 

16 0.854 0.875 
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Table 5 – Switch weight** kg, max.

No. of packages
Switch version

For schemes:
3102 max. 0.300 kg;
6045 – 0.460 kg.
** Weight of switch with rotary
is 0.025 kg more than listed in
the table.
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1 52 8 159 

2 67 9 175 

3 82 10 190 

4 97 11 205 

5 112 12 220 

6 129 13 235 

7 144 14 250 
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Switches version 11

No. of
packages

L, mm
max.

No. of
packages

L, mm
max.

Fig. 1
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1 51 8 156 

2 66 9 171 

3 81 10 185 

4 96 11 201 

5 111 12 216 

6 126 13 231 

7 141 14 246 

 16 276 
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Switches version

No. of
packages

L, mm
max.

No. of
packages

L, mm
max.

Fig. 2
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Dimensions of holes in mounting panel for for
of switches versions 11 and

Option 1

Option 2

Fig. 3

Version
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3018, 3019, 3020, 3021, 3022, 4001, 4002, 4003, 4004, 4005, 4006, 
4007, 4008, 5025, 5026, 5040, 6015 

 
  

  
 

 
1 51 4 96 

2 66 5 111 

3 81 6 126 
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Switches version 12
for schemes with auto-return and retaining contacts with arrow
indicator of preceding operative handle position: 0104,

No. of
packages

L, mm
max.

No. of
packages

L, mm
max.

Fig. 4
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1 62 47 

2 78 62 

3 93 77 

4 108 92 

5 123 107 

6 138 122 

7 153 137 

8 168 152 
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Switches version 16

No. of
packages

L, mm
max.

l, mm
max.

Fig. 5
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Lmax

1 96 
2 96 
3 120 

       

 
Lmax

1 106 
2 106 
3 136 
4 136 
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Switches version 38

Number of packages ,   mm

Fig. 6

Switches version 58

Number of packages ,   mm

Fig. 6a
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Switches version 54

Mounting panel cutout dimensions
for switch installation

Fig. 7

No. of
packages mm
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Switches PK16-11 for schemes 3102 and 6045

Scheme code
and version

No. of
packages

, mm
max.

, mm
max.

PK16-11-3102

PK16-11-6045

Fig. 8
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4 ELECTRICAL DIAGRAMS AND
SWITCHING POSITION CHARTS

If after reviewing the catalog you have not found the required
diagram, please notify the manufacturer.
The manufacturer will develop the documentation and produce
switches per your order.

4.2 The scheme number is four digits.
For -package switches, first digit indicates

packages, next three digits – scheme serial number
for that package count.

Scheme No. of single-packageswitch starts with , next two

digits are the scheme serial number.
For -package switches, first two digits indicate

packages, next two digits – scheme serial number.
4.3 In diagrams, symbol ( H) = closed contact state, and

symbol (-) = open contact state.
4.4 Make-before-break switching in diagrams is

shown by a solid line.
4.5 Retaining contacts in diagrams are shown by different

contact states at zero handle position.
4.6 Handle position markings shown in diagrams

correspond to version 38 and 54 devices.
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Connected
contacts

Fixing method: B, I
Handle position

H
H

Marking

Connected
contacts

Fixing method : A, S
Handle position

H
H

Marking

Connected
contacts

Fixing method: B, I

Handle position

H
H

Marking

Connected
contacts

Fixing method: A
Handle position

H H
H H

Connected
contacts

Fixing method: A, S

Handle position

H
H H

Marking

Connected
contacts

Fixing method: S
Handle position

H H
H H

Marking

Connected
contacts

Fixing method: A
Handle position

H H
H
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Connected
contacts

Fixing method: F
Handle position

H H
H H

Marking

Connected
contacts

Fixing method: AL
Handle position

H
H H

Connected
contacts

Fixing method: S
Handle position

H H
H

Marking

Connected
contacts

Fixing method: S
Handle position

H H
H H

Marking

Connected
contacts

Fixing method: S
Handle position

H H
H H

Marking

Connected
contacts

Fixing method: AL
Handle position

H
H

Connected
contacts

Fixing method: S
Handle position

H H
H H

Marking
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Connected
contacts

Fixing method: A, S
Handle position

H
H H

H
H H

Marking

Connected
contacts

Fixing method: A, S
Handle position

H H
H

H
H H

Marking

Connected
contacts

Fixing method: A

Handle position

H
H
H
H

Connected
contacts

Fixing method: L
Handle position

H
H

H
H H H

Marking

Connected
contacts

Fixing method: A, S
Handle position

H
H H
H

H
Marking

Connected
contacts

Fixing method: A
Handle position

H H
H H

H H
H H
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Connected
contacts

Fixing method: L
Handle position

H
H

H
H

Marking

Connected
contacts

Fixing method: S
Handle position

H
H H

H
H H

Marking

Connected
contacts

Fixing method: A
Handle position

H H
H H

H
H

Connected
contacts

Fixing method: F
Handle position

H H H
H H

H
Marking

Connected
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Handle position
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3 – 4 - - 
5 – 6 - - 
7 – 8 - - 

4 1 2 3 
 

 

-450 00 +450 +900 

- - - 
3 – 4 - 
5 – 6 - - 
7 – 8 - - 

4 1 2 3 
 

-450 00 +450 

- - 
3 – 4 - - 
5 – 6 - - 
7 - 8 - - 

3 1 2 
 

-450 00 +450 

- 
3 - 4 - 
5 - 6 - - 
7 - 8 - 

3 1 2 
 

 

-450 00 +450 

- 
3 – 4 - 
5 – 6 - 

1 0 1 
 
 



 
 

     
     02-11 

 

 

-450 0 +45 +900 

1 - 2 - - 
3 – 4 - - 
5 – 6 - - 

0 2 
 

 

-450 0 +45 +900 

- - - 
3 – 4 - - - 
5 – 6 - 

0 1 2 3 
 

 

-900 -450 00 +450 +900 

1 - 2 - - - - 
3 - 4 - - - 
5 – 6 - - - 

3 0 1 0 
 

 

-450 0 +45 +900 

1 - 2 - - 
3 – 4 - - 
5 – 6 - - - 

0 1 2 
 

0 +45
1 - 2 - 
3 - 4 - 
5 - 6 - 

1 
 

 

-900 -450 00 +450 +900 

- - - 
3 - 4 - - - - 
5 – 6 - - 
7 - 8 - - 

3 0 0 
 



 
 

     

02-12 
     

 

 

 

00 +45 +90 +1350 

- - 
3 - 4 - 
5 – 6 - 
7 - 8 - - 

1 2 
 

 

0 +45
- 

3 - 4 
5 - 6 
7 – 8 - 

2 
 

 

-45 0 +450 

- - 
3 – 4 - 
5 – 6 - 

3 1 
 

 

-900 -45 0 +45 +90  +135 
- - - 

3 - 4 - - - 
5 – 6 - - - - 
7 - 8 - - - - - 

5 6 1 2 4 
 

 

-45 0 +450 

1 – 2 - 
3 – 4 - 
5 – 6 - 

1 
 

 

-45 0 +450 

- 
3 - 4 - 
5 - 6 - 
7 - 8 - - 

1 2 
 



 
 

     
     02-13 

 

 

 

-900 0 +90 +1800 

- - - 
3 - 4 - - 
5 – 6 - - 

0 1 2 3 
 

-900 -45 0 +45 +900 

1 - 2 - 
3 - 4 - 
5 – 6 - - - 
7 - 8 - - - - 

1 2 3 4 
 

 

-450 0 +45 +90 +1350 

- - - - 
3 - 4 - - - - 
5 – 6 - - - 
7 – 8 - - - 

5 1 2 3 
 

 

-900 -45 0 +450 

1 - 2 - - 
3 - 4 - - 
5 – 6 - - - 

0 1 2 
 

 

-45 0 +450 

1 – 2 - 
3 – 4 - 
5 – 6 - 
7 - 8 - 

(-)0 2 
 

 

-45 0 +450 

1 - 2 - 
3 - 4 
5 - 6 
7 - 8 - - 

1 2 
 



 
 

     

02-14 
     

 

 

-900 -45 0 +45 +900 

1 - 2 - - 
3 - 4 - - 
5 – 6 - - - 

0 1 2 
 

 

-45 0 +450 

- 
3 – 4 - - 
5 – 6 - 
7 - 8 - 

0 
 

 

-450 0 +450 

1 - 2 - - 
3 - 4 - - 
5 - 6 - 
7 - 8 - 

 

0 +45
1 - 2 - 
3 - 4 - 
5 - 6 - 

0 
 

 

-900 -45 0 +450 

1 - 2 - 
3 - 4 - 
5 – 6 - 
7 - 8 - 

0 3 
 

 

-45 0 +450 

1 – 2 - - 
3 – 4 - - 
5 – 6 - - 
7 - 8 - 

2 
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     02-15 

 

 

 

-45 0 +450 

- - 
3 – 4 - 
5 – 6 - 

0 1 
 

- 0 0 +90 +1800 

1 - 2 - - - 
3 - 4 - - 
5 – 6 - - 
7 - 8 - - - 

4 1 2 
 

 

-900 -45 0 +45 +900 

1 - 2 - - - 
3 - 4 - - - 
5 – 6 - - - 
7 - 8 - - - 

0 4 1 2 
 

 

-90 0 +900 

- - 
3 – 4 - 
5 – 6 - 
7 - 8 - - 

1 2 
 

 

-135 -90 -45 00 

1 - 2 - 
3 - 4 - 
5 – 6 - - - 
7 - 8 - - - 

4 3 2 1 
 

00 +45 +90 +1350 

1 - 2 - - 
3 - 4 - 
5 – 6 - 
7 - 8 - - - 

1 2 3 4 



 
 

     

02-16 
     

 

 

 

-45 0 +450 

1 – 2 - 
3 – 4 - 
5 – 6 - - 

3 1 
 

 

-45 0 +450 

- - 
3 – 4 - - 
5 – 6 - 
7 - 8 - 

3 1 
 

 

-45 0 +450 

1 – 2 - - 
3 – 4 - - 
5 – 6 - - 
7 - 8 - - 

0 1 
 

 

-45 0 +450 

1 – 2 - 
3 – 4 - 
5 – 6 - - 

1 (-)0 
 

 

00 +45 +90 +1350 

1 - 2 - 
3 - 4 - 
5 – 6 - - 
7 - 8 - - 

1 2 3 
 

 

-45 0 +450 

1 – 2 - 
3 – 4 - 
5 – 6 - - 
7 - 8 - - 

3 2 
 



 
 

     
     02-17 

 

 

-450 0 +45 +900 

1 - 2 - 
3 – 4 - 
5 – 6 - 
7 – 8 - 

4 3 
 

-900 -45 0 +450 

1 - 2 - - - 
3 - 4 - - 
5 – 6 - - 
7 - 8 - - - 

3 1 2 
 

 

-900 -45 0 +45 +900 

- - 
3 - 4 - 
5 – 6 - 

4 5 2 3 
 

-450 0 +45 +900 

1 - 2 - - 
3 – 4 - - 
5 – 6 - - - 

4 1 2 
 

 

-45 0 +450 

1 – 2 - 
3 – 4 - 
5 – 6 - - 

 
 

-45 0 +450 

- - 
3 – 4 - 
5 – 6 - 
7 - 8 - - 

2 0 
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02-18 
     

 

 

 

-900 0 +90 +1800 

- - 
3 - 4 
5 – 6 
7 - 8 - - 

4 2 
 

 

-900 -45 0 +45 +900 

- - - - 
3 - 4 - - 
5 – 6 - - 

0 2 
 

 

-90 0 +900 

1 – 2 - 
3 – 4 - 
5 – 6 - 
7 - 8 - 

0 
 

 

-45 0 +450 

- - 
3 – 4 - - 
5 – 6 - - 

0 1 
 

-450 0 +45 +900 

1 – 2 - - 
3 – 4 - - 
5 – 6 - - 
7 - 8 - - - 

0 1 2 
 

 

0 +45
1 - 2 - 
3 - 4 - 
5 - 6 - 

1 
 



 
 

     
     02-19 

 

 

00 +45 +90 +1350 

1 - 2 - 
3 - 4 - 
5 – 6 - - - 

0 2 3 
 

 

-900 -45 0 +45 +900 

- - - - 
3 - 4 - - - 
5 – 6 - 
7 - 8 - 

4 1 
 

 

-45 0 +450 

1 – 2 - 
3 – 4 - 
5 – 6 - 
7 - 8 - 

0 
 

 

-900 -45 0 +45 +90  +135 
1 - 2 - - - 
3 - 4 - - - 
5 – 6 - - - - 

0 0 1 2 
 

 

-900 -45 0 +45 +90  +135 
- 

3 - 4 - - 
5 – 6 - - - 
7 - 8 - - - 

0 1 2 3 
 

-450    00 +450 

1 - 2 - - 
3 - 4 - - 
5 - 6 - - 
7 - 8 - - 

 



 
 

     

02-20 
     

 

 

 

-45 0 +450 

1 – 2 - 
3 – 4 - 
5 – 6 - 

0 
 

 

-45 0 +450 

- - 
3 – 4 - 
5 – 6 - - 

 
 

-900 -45 0 +45 +900 

1 - 2 - - - - 
3 - 4 - - 
5 – 6 - - 
7 - 8 - - 

0 3 
 

 

-900 -45 0 +45 +900 

- - - 
3 - 4 - - 
5 – 6 - - 
7 - 8 - - 

1 4 
 

 

-45 0 +450 

1 – 2 - 
3 – 4 - 
5 – 6 - 
7 - 8 - 

0 1 
 

-450 0 +45 +900 

1 – 2 - - 
3 – 4 - - 
5 – 6 - - - 

0 1 2 
 



 
 

     
     02-21 

 

 

 

-45 0 +450 

- - 
3 – 4 - 
5 – 6 - 
7 - 8 - - 

1 2 
 

 

-900 -45 0 +450 

- - 
3 - 4 - 
5 – 6 - 
7 - 8 - - 

2 0 
 

00 +45 +90 +1350 

1 - 2 - - 
3 - 4 - 
5 – 6 - 

0 3 
 

 

00 +45 +90 +1350 

- - - 
3 - 4 - - 
5 – 6 - - 
7 - 8 - 

1 
 

-900 0 +90 + 0 

1 - 2 - - - 
3 - 4 - - 
5 – 6 - - 
7 - 8 - - - 

0 0 2 
 

 

-45 0 +450 

- - 
3 – 4 
5 – 6 
7 - 8 - - 

3 1 
 



 
 

     

02-22 
     

 

 

 

-45 0 +450 

1 - 2 - - 
3 - 4 - 
5 - 6 - 
7 - 8 - - 

2 0(-) 
 

 

-45 0 +450 

1 - 2 - 
3 - 4 - 
5 - 6 - 
7 - 8 - 

2 0(-) 1 
 

-45 0 +450 

1 - 2 - - - 
3 - 4 - - 
5 - 6 - - 

 

-450 0 +45 +900 

1 – 2 - 
3 – 4 - 
5 – 6 - - 
7 - 8 - - 

0 1 2 
 

00 +45 +90 +1350 

1 - 2 - - - 
3 - 4 - - 
5 – 6 - - 
7 - 8 - 

0 
 

 

-450 0 +45 +900 

- - - 
3 – 4 - - - 
5 – 6 - - - 
7 - 8 - - - 

3 0 1 
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     02-23 

 

 

 

00 +45 +90 +1350 

- 
3 - 4 - - 
5 – 6 - - 

4 2 1 
 

-900 1800 

1 - 2 - - - 
3 - 4 - - 
5 – 6 - - 
7 - 8 - - 

0 3 
 

 

-90 0 +900 

1 – 2 - 
3 – 4 - 
5 – 6 - - 
7 - 8 - - 

3 2 
 

 

-45 +45
1 - 2 - 
3 - 4 - 
5 - 6 - 
7 - 8 - 

1 
 

          

-450 00 +450 

- 
3 – 4 - 
5 - 6 - 

1 2 3 
 

            

-900 -45 0 +45 +90  +135 
- - - - 

3 - 4 - - 
5 – 6 - - 

0 2 4 

1) 

2) 

3) 

1) 

2) 
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02-24 
     

 

 

-900 -45 0 +45 +90  +135 
- 

3 - 4 - - 
5 – 6 - - - 
7 - 8 - - - 

0 1 2 3 
 

00 +45 +90 +1350 

1 - 2 - 
3 - 4 - 
5 – 6 - - - 
7 - 8 - - - 

0 1 2 
 

        

-450 0 +45 +90 +1350 

- - - - 
3 - 4 - - - 
5 – 6 - - - 
7 – 8 - - - - 

4 0 1 2 
 

           

-900 -45 0 +45 +90  +135 
1 - 2 - - 
3 - 4 - - 
5 – 6 - - - - 

0 1 3 4 
 

 

-45 0 +450 

1 - 2 - - 
3 - 4 - - 
5 - 6 - 
7 - 8 - 

0 
 

 

-900 0 +90 +1800 

- - - 
3 - 4 - - 
5 – 6 - - 
7 - 8 - - - 

4 1 2 
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     02-25 

 

 

 

-900  00 +900 +1800 

1 - 2 - - 
3 - 4 - 
5 –6 - 
7 - 8 - - 

4 1 2 3 
 
 

 

-1350 -900 -45 0 +45 +90  +1350 +1800 

1 - 2 - - 
3 - 4 - 

- - 
0 1 2 3 

 
 

-450 0 +45 +900 

- X X - 
3 – 4 - - - X 
5 – 6 - X - - 
7 - 8 - X X 

0 1 2 
 
 

M  

-1350 -900 -45 0 +45 +900 +1350 

1 - 2 X - - - - - 
3 - 4 - - - - - 
5 – 6 - - - - 
7 - 8 - - - - - 

1 0 2 0 3 0 4 
 
 

-90 0 +900 

1 – 2 X X - 
3 – 4 - - X 
5 – 6 X - 
7 - 8 - X 

3 2 
 

 



 
 

     

02-26 
     

 

 

-900  0 +900 +1800 

1 - 2 X - - 
3 - 4 - - X 
5 – 6 X - 
7 - 8 - X 

4 2 3 
 
 

0 +45
1 - 2 X - 
3 - 4 - 
5 - 6 X 
7 - 8 - 

1 
 
 

 

-900  00 +900 +1800 

1 - 2 X - X - 
3 - 4 - X - 
5 – 6 X - - - 
7 - 8 - - X - 

4 1 2 3 
 
 

-45 0 +450 

1 – 2 - - X 
3 – 4 X - 
5 – 6 - - 
7 - 8 - X - 

3 1 2 
 
 

0 +45
1 - 2 - 
3 - 4 - 
5 - 6 - 
7 - 8 - 

0 
 



 
 

     
     02-27 

 

 

0 +45
- 

3 - 4 - 
5 - 6 X - 
7 - 8 X - 

1 2 
 
 

-45 0 +450 

1 – 2 - - X 
3 – 4 - X X 
5 – 6 X - - 
7 - 8 - X 

3 1 
 
 

-45 0 +450 

1 – 2 X - 
3 – 4 - X 
5 – 6 - 
7 - 8 - 

3 1 
 
 

-900 0 +90 + 0 

1 - 2 - X X 
3 - 4 - - 
5 – 6 - - 
7 - 8 - X X 

0 2 3 
 



 
 

     
     03-01 

 

-450 00 +450 

1 – 2 - - 
3 – 4 - - 
5 – 6 - 
7 – 8 - 

9 – 10 - - 
11 - 12 - - 

3 1 2 
 

-450 00 +450 

- 
3 – 4 - - 
5 – 6 - 
7 - 8 - - 

9 – 10 - 
11 - 12 - - 

3 1 2 
 

-900 -450 00 +450 +900 

- - - - 
3 - 4 - - - - 
5 – 6 - - - 
7 - 8 - - - 

9 – 10 - - - 
11 - 12 - - - 

3 4 0 1 2 
 

-900 -450 00 +450 

- - - 
3 - 4 - - 
5 – 6 - - - 
7 - 8 - - 

9 – 10 - - - 
11 – 12 - - - 

3 4 1 2 
 

-900 -450 00 +450 +900 

- - - - 
3 - 4 - - - - 
5 – 6 - - - - 
7 – 8 - - - - 
9 - 10 - - - 

3 4 0 1 2 
 
 


