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Pump sizes, mm 32 to 250 
Flow, L/s                    up to 340 
Head, m                     up to 120 
Temperature, oC        up to               104 

Speed, rpm                up to 3450 

Pressure, kPa            up to            1600 
 

 
 
 

Centrifugal Pump 
 
To EN 733 (DIN 24255) 
 
 
 
 
 
 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Installation (typical) 
 
 
  Application 
 
   The Elite XA centrifugal pump is suitable for handling 
   water, grey water, chemicals and hydrocarbon based 
   liquids, mainly used in the following applications:     

 
 
 
Designation 

 
 
   

 
- Water Supply 
- Industrial 
- Mining 
- Irrigation 
- Fire Protection 
- Air Conditioning   
- Heating  

 
 

     Operating Data 
 
 

Design 
 
- Horizontal, single stage, end suction centrifugal pump, 
  complying with the requirements of EN 733.  
 
- Back pull out design allows for easy maintenance. 
 
- Fitted with high quality mechanical seal. 

    E-XA 200    -    32 C 
 

Type                  _____ 
 
Discharge diameter mm        ____________ 
 
Nominal impeller diameter cm   ___________________ 
 
Materials of construction           __________________________ 
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Selection Chart 

1450 rpm 50Hz/4-pole  
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Selection Chart 

2900 rpm 50Hz/2-pole 
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Pump Material Combination Options 
 
 

Part Cast Iron Stainless Steel  

Description Code C Code S  

Casing Cast Iron 316 Stainless Steel  

Impeller 316 Stainless Steel  316 Stainless Steel  

Shaft 420 Stainless Steel 420 Stainless Steel 
 
   No bronze or brass parts are used in pump construction. 

 
Construction 
 
Horizontal, single stage, end suction / vertical discharge 
pump, complying with the requirements of EN  733 (DIN 
24255). The back pull out design allows for pump 
maintenance without disturbing the pipework connected to 
the casing and pump alignment. 

 
 

Flanges 
Pump flanges are to standards AS/NZS 4331.2, ISO 7005.2 
16 bar. Gauge tapping provided on both suction and 
discharge flanges. 

 
 

Impellers 
The shrouded impellers have front seals and either back 
vanes or rear seals with balance holes. Impellers are 
balanced and keyed to the shaft. 316 stainless steel 
impellers are fitted as standard. 

 
 

Casing 
All pump casings are radially split, self-venting and offered 
in 2 materials: cast iron or 316 stainless steel. 

 
 

Shaft 
420 stainless steel shafts are standard and only 5 sizes 
cover the whole pump range. 

 
 

Bearings 
Two identical single row deep groove grease lubricated ball 
bearings. 
 
 
 
Shaft Seal 
The shaft sealing is by single acting mechanical seal. 
Standard seal materials are: ceramic stationary face and 
carbon rotating face, nitrile elastomers, 304 stainless steel 
metal parts. The standard seal elastomer is suitable for 
water application from minus 20oC to 95oC.  
Other mechanical seals are available on request for different 
liquids, higher temperature and suction pressure, and slightly 
contaminated liquids. Cyclone separator can also be fitted. 
 
 

  Accessories 
 
   Drive 

The pump is normally direct driven via a flexible spacer 
coupling. Where belt drives are required a separate jack 
shaft with bearings may be necessary to accommodate the 
belt loads. 
 

 

 
Pump Selection 
 
For pump selection, the performance curves should be 
used. The curves are based on water at 15oC and SG 
of 1.0. 
 
NPSHR values are indicated on the performance curves. 
At least 1m should be added as a safety margin. 
 
Motor power should exceed the absorbed power at the 
pump duty point, with the following margin of power: 
 
 

Absorbed 
power at duty 

point [kW] 

Recommended 
motor power 

margin 
Up to 9 Approx. 20% 

9 - 39 Approx. 15% 

Above 39 Approx. 10% 
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Pump Technical Data 

 

Pump Model 
Maximum 

speed direct 
coupled / 

Impeller dia. 

Bearing 
size 

Max. 
operating 
pressure 

Max. 
hydrotest 
pressure 

Impeller seal 
ring dia. 

clearance 

Impeller 
Diameter 

Impeller 
No. of 
vanes  

Bearing 
element 
weight 
(pump 
less 

casing) 
          Max. Min. Max. Min.     

  rpm/mm   kPa kPa mm mm mm mm   kg 

E-XA 32-13 3450/134 6305 1600 2100 0.4 0.3 139 100 6 20 
E-XA 32-16 3450/156 6305 1600 2100 0.4 0.3 174 125 6 25 
E-XA 32-20 3450/181 6305 1600 2100 0.4 0.3 214 165 4 32 
E-XA 32-26 3450/220 6305 1600 2100 0.4 0.3 264 205 6 43 
E-XA 40-13 3450/130 6305 1600 2100 0.4 0.3 139 100 6 20 
E-XA 40-16 3450/156 6305 1600 2100 0.4 0.3 175 130 6 25 
E-XA 40-20 3450/186 6305 1600 2100 0.4 0.3 214 165 6 33 
E-XA 40-26 3200/215 6305 1600 2100 0.4 0.3 264 205 6 44 
E-XA 40-32 2300/329 6307 1600 2100 0.4 0.3 329 255 6 59 
E-XA 50-13 3450/132 6305 1600 2100 0.4 0.3 139 120 6 22 
E-XA 50-16 3450/159 6305 1600 2100 0.4 0.3 174 135 6 26 
E-XA 50-20 3200/170 6305 1600 2100 0.4 0.3 214 165 6 33 
E-XA 50-26 3200/215 6305 1600 2100 0.4 0.3 264 205 7 45 
E-XA 50-32 2300/328 6307 1600 2100 0.4 0.3 328 255 6 56 
E-XA 65-13 3450/159 6305 1600 2100 0.4 0.3 139 130 7 24 
E-XA 65-16 3450/159 6305 1600 2100 0.4 0.3 174 125 6 28 
E-XA 65-20 3200/175 6305 1600 2100 0.4 0.3 214 165 6 35 
E-XA 65-26 3450/224 6307 1600 2100 0.4 0.3 264 205 6 66 
E-XA 65-32 2400/329 6307 1600 2100 0.5 0.4 329 255 7 73 
E-XA 80-16 3200/150 6305 1600 2100 0.5 0.4 174 145 7 31 
E-XA 80-20 3450/191 6307 1600 2100 0.5 0.4 214 165 6 46 
E-XA 80-26 3450/230 6307 1600 2100 0.5 0.4 264 205 7 62 
E-XA 80-32 1800/329 6307 1600 2100 0.5 0.4 329 255 6 74 
E-XA 80-40 1800/409 6309 1300 1700 0.5 0.4 409 320 7 107 
E-XA 100-16 2900/174 6307 1600 2100 0.5 0.4 174 165 7 20 
E-XA 100-20 3450/193 6307 1600 2100 0.5 0.4 214 175 7 50 
E-XA 100-26 3200/215 6307 1600 2100 0.5 0.4 264 205 7 56 
E-XA 100-32 1800/329 6307 1600 2100 0.5 0.4 329 255 7 87 
E-XA 100-40 1800/409 6309 1300 1700 0.5 0.4 409 320 6 120 
E-XA 125-20 2900/214 6307 1600 2100 0.5 0.4 214 190 7 62 
E-XA 125-26 1800/264 6307 1600 2100 0.5 0.4 264 205 6 67 
E-XA 125-32 1800/329 6309 1600 2100 0.5 0.4 329 255 6 97 
E-XA 125-40 1800/409 6309 1300 1700 0.5 0.4 409 320 7 122 
E-XA 150-20 1800/220 6307 1100 1500 0.5 0.4 220 200 6 88 
E-XA 150-26 1800/264 6309 1100 1500 0.5 0.4 264 210 7 93 
E-XA 150-32 1800/329 6309 1100 1500 0.5 0.4 329 255 6 102 
E-XA 150-40 1800/409 6309 1100 1500 0.5 0.4 409 320 7 125 
E-XA 200-26 1800/264 6309 1100 1500 0.5 0.4 264 250 6 86 
E-XA 200-32 1800/329 6311 1100 1500 0.5 0.4 329 285 6 153 
E-XA 200-40 1800/409 6311 1100 1500 0.5 0.4 409 335 7 180 
E-XA 250-32 1800/329 6311 1100 1500 0.5 0.4 329 285 6 190 
E-XA 250-40 1800/409 6311 1100 1500 0.5 0.4 409 335 6 237 

 
Maximum suction pressure at 1450 rpm with standard mechanical seal – 900 kPa 
 
Maximum suction pressure at 2900 rpm with standard mechanical seal – 700 kPa
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Parts List and Material Identification 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
      Pump Model:                                                                                     Pump Model: 

 
              
 
 
                           

                    
       Pump Models with clamped back cover:   Pump Models with bolted back cover: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ITEM DESCRIPTION MATERIAL ITEM DESCRIPTION MATERIAL 
1A Casing Cast Iron 41 O Ring Seal Plate Nitrile 
2A Impeller 316 Stainless Steel 42.1 Wear Ring, Casing Cast Iron 
3A Back Cover Cast Iron 42.2 Wear Ring, Back Cover Cast Iron 
10 Bearing Housing Cast Iron 43 Seal, Bearing Cover Felt* 
11.1/.2 Bearing Cover Cast Iron 73 Support Foot Steel 
20 Shaft 420 Stainless Steel 82.1 Plug, Casing Drain Malleable Iron 
21 Impeller Nut Carbon Steel 82.2 Plug, Flange Malleable Iron 
25 Slinger Rubber 85 Grease Nipple Steel 
28.1 Key, Impeller Key Steel 90.1 Stud, Casing Steel 
28.2 Key, Coupling Key Steel 90.2 Stud, Back Cover Steel 
29 Bearing Steel 90.3 Stud, Gland Steel 
35 Mechanical Seal Carbon/Ceramic 92 Setscrew, Bearing Cover Steel 
36 Spring Sleeve Stainless Steel 93 Setscrew, Support Foot Steel 
37 Seal Plate Cast Iron 94.1 Nut, Casing Stud Steel 
40 O’Ring, Casing Bonded Fibre/NBR 94.2 Nut, Back Cover Stud Steel 
40.6 Gasket, Drain Plug Bonded Fibre 94.3 Nut, Gland Stud Steel 
40.7 Gasket, Flange Plug Bonded Fibre 97 Washer, Impeller Nut Carbon Steel 

*Note: Lip Seals fitted to pump models E-XA80-40, E-XA100-40, E-XA125-32, E-XA125-40, E-XA150-32, E-XA150-40, E-XA200-26, E-XA200-
32, E-XA200-40, E-XA250-32, E-XA250-40 

 
  

E-XA40-32, E-XA50-32, E-XA65-32, E-XA80-32,  
E-XA80-40, E-XA100-32, E-XA100-40, E-XA125-32,  
E-XA125-40, E-XA150-20, E-XA150-26, E-XA150-32,  
E-XA150-40, E-XA200-26, E-XA200-32, E-XA200-40,  
E-XA250-32, E-XA250-40 

E-XA32-13, E-XA32-16, E-XA32-20, E-XA32-26, E-XA40-13, E-XA40-16,  
E-XA40-20, E-XA40-26, E-XA50-13, E-XA50-16, E-XA50-20, E-XA50-26,  
E-XA65-13, E-XA65-16, E-XA65-20, E-XA65-26, E-XA80-16, E-XA80-20,  
E-XA80-26, E-XA100-16, E-XA100-20, E-XA100-26, E-XA120-20,  
E-XA120-26 

E-XA32-13, E-XA32-16, E-XA40-13,  
E-XA40-16, E-XA50-13, E-XA50-16,  
E-XA65-13, E-XA65-16, E-XA80-16,  
E-XA80-20, E-XA100-16, E-XA100-20,  
E-XA125-20, E-XA150-26, E-XA200-26 

E-XA32-20, E-XA32-26, E-XA40-20,  
E-XA40-26, E-XA40-32, E-XA50-20,  
E-XA50-26, E-XA50-32, E-XA65-20,  
E-XA65-26, E-XA65-32, E-XA80-26,  
E-XA80-32, E-XA80-40, E-XA100-26,  
E-XA100-32, E-XA100-40, E-XA125-26,  
E-XA125-32, E-XA125-40, E-XA150-20,  
E-XA150-32, E-XA150-40, E-XA200-32,  
E-XA200-40, E-XA250-32, E-XA250-40 
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Dimensions  

 
 
 
 
 
 
 
 
 
 

 

 

 
 
 
 
 
 
 
 
 

PUMP    SHAFT   SUCT. DISCH. 
SIZE    MODULE 

PUMP 

 
a       f      h1        h2 

FOOT 

 
b     m1      m2       n1        n2        n3        h3        s1        s2        w      

p 

SPACER 

 
y 

SHAFT 
END 
d       l 

COUPLING 
KEY 

NET 
WEIGHT 

[kg] 

 
E-XA32-13    25          50        32 
E-XA32-16    25          50        32 
E-XA32-20    25          50        32 
E-XA32-26    25          50        32 

 
80   360  112  140 
80   360  132  160 
80   360  160  180 
100  360  180  225 

 
50   100   70   190  140  100   14    14    14   267   80 
50   100   70   240  190  100   14    14    14   267   80 
50   100   70   240  190  110   14    14    14   267   80 
65   125   95   320  250  110   14    14    14   267  100 

 
100 
100 
100 
100 

 
24    50 
24    50 
24    50 
24    50 

 
8x7 
8x7 
8x7 
8x7 

 
27 
35 
41 
59 

E-XA40-13    25          65        40 
E-XA40-16    25          65        40 
E-XA40-20    25          65        40 
E-XA40-26    25          65        40 
E-XA40-32    35          65        40 

80   360  112  140 
80   360  132  160 
100  360  160  180 
100  360  180  225 
125  470  200  225 

50   100   70   210  160  100   14    14    14   267   80 
50   100   70   240  190  100   14    14    14   267   80 
50   100   70   265  212  110   14    14    14   267  100 
65   125   95   320  250  110   14    14    14   267  100 
65   130   95   345  280  110   14    14    14   342  125 

100 
100 
100 
100 
140 

24    50 
24    50 
24    50 
24    50 
32    80 

8x7 
8x7 
8x7 
8x7 

10x8 

30 
36 
44 
61 
96 

E-XA50-13    25          65        50 
E-XA50-16    25          65        50 
E-XA50-20    25          65        50 
E-XA50-26    25          65        50 
E-XA50-32    35          65        50 

100  360  132  160 
100  360  160  180 
100  360  160  200 
100  360  180  225 
125  470  225  280 

50   100   70   240  190  100   14    14    14   267  100 
50   100   70   265  212  110   14    14    14   267  100 
50   100   70   265  212  110   14    14    14   267  100 
65   125   95   320  250  110   14    14    14   267  100 
65   125   95   345  280  110   16    14    14   342  124 

100 
100 
100 
100 
140 

24    50 
24    50 
24    50 
24    50 
32    80 

8x7 
8x7 
8x7 
8x7 

10x8 

34 
38 
46 
63 

101 

E-XA65-13    25          80        65 
E-XA65-16    25          80        65 
E-XA65-20    25          80        65 
E-XA65-26    35          80        65 
E-XA65-32    35          80        65 

100  360  160  180 
100  360  160  200 
100  360  180  225 
100  470  200  250 
125  470  225  280 

65   125   95   280  212  110   14    14    14   267  100 
65   125   95   280  212  110   14    14    14   267  100 
65   125   95   320  250  110   14    14    14   267  100 
80   160  120  360  280  110   16    18    14   342  100 
80   160  120  400  315  110   16    18    14   342  125 

100 
100 
100 
140 
140 

24    50 
24    50 
24    50 
32    80 
32    80 

8x7 
8x7 
8x7 

10x8 
10x8 

39 
43 
70 
81 

110 
E-XA80-16    25         100       80 
E-XA80-20    35         100       80 
E-XA80-26    35         100       80 
E-XA80-32    35         100       80 
E-XA80-40    45         100       80 

125  360  180  225 
125  470  180  250 
125  470  200  280 
125  470  250  315 

 125  532  280  365 

65   125   95   320  250  110   14    14    14   267  125 
65   125   95   345  280  110   14    14    14   342  125 
80   160  120  400  315  110   16    18    14   342  125 
80   160  120  400  315  110   16    18    14   342  125 

  85   160  120  440  340  110   19    18    14   368  132 

100 
140 
140 
140 

     140 

24    50 
32    80 
32    80 
32    80 

  42   110 

8x7 
10x8 
10x8 
10x8 

      12x8 

54 
70 
91 

120 
      161 

E-XA100-16  35         125      100 
E-XA100-20  35         125      100 
E-XA100-26  35         125      100 
E-XA100-32  35         125      100 
E-XA100-40  45         125      100 

125  470  200  280 
125  470  200  280 
140  470  225  280 
140  470  250  315 
140  530  280  355 

30   160  120  340  260  110   16    18    14   342  125 
80   160  120  360  280  110   16    18    14   342  125 
80   160  120  400  315  110   16    18    14   342  140 
80   160  120  400  315  110   16    18    14   342  140 
100  200  150  500  400  110   18    23    14   370  140 

140 
140 
140 
140 
140 

32    80 
32    80 
32    80 
32    80 
42   110 

10x8 
10x8 
10x8 
10x8 
12x8 

71 
85 

106 
134 
174 

E-XA125-20  35         150      125 
E-XA125-26  35         150      125 
E-XA125-32  45         150      125 
E-XA125-40  45         150      125 

140  470  250  315 
140  470  250  355 
140  530  280  355 
140  530  315  400 

80   160  120  400  315  110   16    18    14   342  140 
80   160  120  400  315  110   16    18    14   342  140 
100  200  150  500  400  110   18    23    14   370  140 
100  200  150  500  400  110   18    23    14   370  140 

140 
140 
140 
140 

32    80 
32    80 
42   110 
42   110 

10x8 
10x8 
12x8 
12x8 

106 
115 
163 
181 

E-XA150-20  35G       200      150 
E-XA150-26  45         200      150 
E-XA150-32  45         200      150 
E-XA150-40  45         200      150 

E-XA200-26  45D       250      200 
E-XA200-32  55         250      200 
E-XA200-40  55         250      200 

E-XA250-32  55         300      250 
E-XA250-40  55         300      250 

160  495  280  400 
160  530  250  355 
160  530  280  400 

 160  530  315  450 

180  553  315  450 
180  670  315  480 
180  670  335  480 

220  691  355  520 
220  682  400  560 

100  200  150  550  450  110   20    23    14   367  160 
100  200  150  450  350  110   18    23    14   370  160 
100  200  150  550  450  110   18    23    14   370  160 

 100  200  150  550  450  110   18    23    14   370  160 

100  200  150  550  450  110   20    28    14   393  180 
120  220  170  600  480  110   20    28    14   504  180 
120  220  170  600  480  110   20    28    14   504  180 

150  250  200  660  510  110   22    28    14   525  220 
150  250  200  660  510  110   22    28    14   516  220 

140 
140 
140 

     140 

180 
180 
180 

180 
180 

32    80 
42   110 
42   110 

  42   110 

42   110 
48   110 

  48   110 

48   110 
48   110 

10x8 
10x8 
12x8 

      12x8 

12x8 
14x9 

      14x9 

14x9 
14x9 

156 
148 
170 

      209 

206 
251 

      295 

311 
390 

  
Dimensions shown in mm 

ROTATION 

FLANGES DRILLED  
TO AS/NZS 4331.2 
(ISO 7005.2-16 bar) 
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Branch 
Size 

Flange Raised Face Drilling* 
Bolts D b d1 f Nо. d2 k 

32 
40 
50 
65 
80 

100 
125 
150 
200 
250 
300 

140 
150 
165 
185 
200 
220 
250 
285 
340 
405 
460 

18 
18 
20 
20 
22 
24 
26 
26 
32 
32 
32 

78 
88 

102 
122 
138 
158 
188 
212 
268 
320 
378 

2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 

4 
4 
4 
4 
8 
8 
8 
8 
12 
12 
12 

18 
18 
18 
18 
18 
18 
18 
22 
22 
26 
26 

100 
110 
125 
145 
160 
180 
210 
240 
295 
355 
410 

M16 
M16 
M16 
M16 
M16 
M16 
M16 
M20 
M20 
M24 
M24 

 

Shaft 
Module 

Diameter D Key 
Length 

Key 
Height 

Key 
Width 

Seat 
Depth Nom Tol 

 

25 
 

24 
-0.004 
+0.009 

 

32 
 

7 
 

8 
 

20 

 

35 
 

32 
-0.002 
+0.018 

 

40 
 

8 
 

10 
 

27 

 

45 
 

42 
-0.002 
+0.018 

 

50 
 

8 
 

12 
 

37 

55 48 -0.002 
+0.018 

80 9 14 42.5 

 

 
Flange Data 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Flange dimensions and drilling according to AS/NZS 4331.2, ISO 7005.2 - 16 bar 
(BS4504 - 1969 Table 16/11, DIN 2533 PN16) 
Dimensions shown in mm 
*Holes - Equally spaced straddling pump centerline (material S may be flat face) 

 
 
 
 
Shaft Dimensions 
 
 

 
KEY LENGTH 

 

 
 

 
SEAT 
DEPTH 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Key dimensions are nominal, mm 

 
 

 
  

KEY LENGTH 

KEY HEIGHT 
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PUMP 
MODEL 

A B D S 
CASING 
DRAIN 

HOUSING 
DRAIN 

GAUGE 
TAPPING 

GAUGE 
TAPPING 

E-XA32-13 1/4 3/8 1/4 1/4 
E-XA32-16 1/4 3/8 1/4 1/4 
E-XA32-20 1/4 3/8 1/4 1/4 
E-XA32-26 3/8 3/8 1/4 1/4 
E-XA40-13 1/4 3/8 1/4 1/4 
E-XA40-16 1/4 3/8 1/4 1/4 
E-XA40-20 1/4 3/8 1/4 1/4 
E-XA40-26 3/8 3/8 1/4 1/4 
E-XA40-32 3/8 3/8 1/4 1/4 
E-XA50-13 1/4 3/8 1/4 1/4 
E-XA50-16 3/8 3/8 1/4 1/4 
E-XA50-20 1/4 3/8 1/4 1/4 
E-XA50-26 3/8 3/8 1/4 1/4 
E-XA50-32 3/8 3/8 1/4 1/4 
E-XA65-13 1/4 3/8 1/4 1/4 
E-XA65-16 3/8 3/8 1/4 1/4 
E-XA65-20 3/8 3/8 1/4 1/4 
E-XA65-26 3/8 3/8 1/4 1/4 
E-XA65-32 3/8 3/8 1/4 1/4 
E-XA80-16 3/8 3/8 1/4 1/4 
E-XA80-20 3/8 3/8 1/4 1/4 

Dimensions shown in inch 

PUMP 
MODEL 

A B D S 
CASING 
DRAIN 

HOUSING 
DRAIN 

GAUGE 
TAPPING 

GAUGE 
TAPPING 

E-XA80-26 3/8 3/8 1/4 1/4 
E-XA80-32 3/8 3/8 3/8 3/8 
E-XA80-40 3/8 3/8 1/4 3/8 
E-XA100-16 3/8 3/8 1/4 3/8 
E-XA100-20 3/8 3/8 1/4 3/8 
E-XA100-26 3/8 3/8 3/8 3/8 
E-XA100-32 3/8 3/8 3/8 3/8 
E-XA100-40 3/8 3/8 1/4 3/8 
E-XA125-20 3/8 3/8 3/8 3/8 
E-XA125-26 3/8 3/8 3/8 3/8 
E-XA125-32 3/8 3/8 3/8 3/8 
E-XA125-40 3/8 3/8 3/8 3/8 
E-XA150-20 3/8 3/8 1/4 3/8 
E-XA150-26 3/8 3/8 3/8 3/8 
E-XA150-32 3/8 3/8 3/8 3/8 
E-XA150-40 3/8 3/8 3/8 3/8 
E-XA200-26 3/8 1/2 3/8 3/8 
E-XA200-32 3/8 3/8 3/8 3/8 
E-XA200-32 3/8 3/8 3/8 3/8 
E-XA200-40 3/8 3/8 3/8 3/8 
E-XA250-32 3/8 3/8 3/8 3/8 
E-XA250-40 3/8 3/8 3/8 3/8 

Dimensions shown in inch 
 

 
Service Connections 
 

 
 
 
 
 
 
 
 

 
 

 
 

 
 
 

 
 

ROTATION 
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