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Chapter 1 
General Information 

Topics: 

• General Overview 

• Typical Hydraulic Circuit 
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General Overview 

The VIS (Valve-in-Star) Motors are the next step in the evolution of the low speed high torque (LSHT) 

hydraulic motors. The VIS design provides design advantages over other types of LSHT hydraulic motor 

valving resulting in a more compact package with better efficiency and higher pressure capability. These 

improvements have shown significant packaging and performance advantages in applications such as 

skid steer loaders, mini excavators, trenchers and logging equipment. 

VIS motors are primarily intended for use in closed loop circuit applications. Consult your White 

representative for assistance on open loop circuit applications 

 
Figure 1 General view 

Features 

• Patented VIS Geroler technology 

• Simplified design - only three moving components: 

- geroler star 

- drive 

- output shaft 

• Pressure-balance Geroler - improves efficiency 

• Shuttle valve option for reliable internal drive lubrication 

• Variety of optional features 

Benefits 

• Extremely compact powerful package 

• Highest output torque in its class 

• High efficiency 

• Reduced system temperatures 

• High horsepower density 

• Design flexibility 

• Reliable and dependable performance 



Applications 

• Skid steer loaders 

• Sprayers 

• Underground boring 

equipment 

• Forestry equipment 

• Irrigation reels 

• Grinders/Mixers 

• Material handling 

equipment 

• Augers and skid 

steer attachments 

• Large turf care 

equipment

Design Features 

White hydraulic motors provide design flexibility. All VIS motors are available with various 

configurations consisting of: 

• Displacement (Geroler) 

• Output Shaft 

• No Shaft (Bearingless Motor) 

• Port Configuration 

• Mounting Flange 

• Park brake 

• Other Special Features 

  

Standard Motor Wheel Motor Bearingless Motor 

  
 

The standard motor 
mounting flange is located 
as close to the output shaft 
as possible. This type of 
mounting supports the 
motor close to the shaft 
load. This mounting flange is 
also compatible with many 
standard gear boxes. 

 

The wheel motor mounting 
flange is located near the 
center of the motor which 
permits part or all of the 
motor to be located inside 
the wheel or roller hub. In 
traction drive applications, 
loads can be positioned 
over the motor bearings for 
best bearing life. This wheel 
motor mounting flange 
provides design flexibility in 
many applications. 

 

 

The bearingless motor has 
the same drive components 
as the standard and wheel 
motors with the exception 
that the motor is assembled 
without the output shaft, 
bearings and bearing housing. 
The bearingless motor is 
especially suited for 
applications such as gear 
boxes, winch drives, reel and 
roll drives. Bearingless motor 
applications must 
be designed with a bearing 
supported internal spline to 
mate with the bearingless 
motor drive. Product designs 
using these hydraulic motors 
provide considerable cost 
savings. 
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Typical Hydraulic Circuit 

Shuttle valve , Two Way (Closed Center) 

Schematic diagram 

 
Figure 2 Shuttle valve 

Closed loop circuit 

 
Figure 3 Open loop circuit 

Shuttle Flow Charts 

 
Figure 4 Shuttle Flow Charts 



8 

WHITE can accept no responsibility for possible errors in catalogues, brochures, and other printed material. WHITE reserves the right to alter its products without notice. This also applies to products already on 

order provided that such alterations can be made without subsequent changes being necessary in specifications already agreed. 

All trademarks in this material are the property of the respective companies. WHITE and the WHITE logotype are trademarks of WHITE Drive Motors & Steering LLC and WHITE Drive Motors and Steering Sp. z o.o.. 

All rights reserved. 

Open loop circuit  

 
Figure 5 Open loop circuit 

Two Speed Circuit 

 
Figure 6 Two-speed Circuit 
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Two-speed brake motor circuit 

 
Figure 7 Two-speed brake motor circuit 
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Chapter 2 
VIS 40 series 

Topics: 

• Description 

• Features 

• Benefits 

• Applications 

• Specifications 

• Technical Data 

• Performance Data 

• Dimensions 

• Dimensions shafts 

• Side Load Capacity 

• Product numbers 

• Model Code  
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Description 

The VIS 40 Series is the newest addition to the VIS product line. The VIS 40 is very close in size to the 
VIS 30, but with increased drive train strength, it has even greater torque capability. Maximum 
continuous output torque capability is rated to 2531 Nm [22,400 lb-in] with a displacement range 
from 505cc to 940cc per revolution. VIS 40 motors can be run up to 151 LPM [40 GPM] with pressure 
capability up to 310 bar (4500 PSI]. The motor utilizes patented VIS technology with improved high-
strength Geroler‚ optimized drive geometry, and two-piece pre-loaded balance plate for increased 
starting efficiency, reduced leakage and higher back pressure capacity. A wide variety of options are 
available including two-speed option, brake options and case flow options for both closed-loop and 
open loop applications. 

Features 

• Patented VIS Geroler technology 

• Three moving components: (Geroler‚ star, drive, and output shaft) 

• Maximized drive strength in compact package size 

• Compact package size similar to VIS 30 Series. 

• Two-piece pre-loaded pressure balance plate 

• Variety of optional features including two-speed option, brake packages, and case flow 

solutions for both closed-loop and open-loop applications. 

Benefits 

• Extremely compact powerful package 

• Increased torque capability 

• Greatest horsepower density in the 

VIS motor line 

• High efficiency 

• Quiet, smooth operation 

• Reliable, trouble-free performance 

• Design Flexibility 

Applications 

• Skid Steer Loaders 

and Attachments 

• Snow Removal 

Equipment 

• Trenchers 

• Grapples 

• Rough Terrain 

Forklifts 

• Wood Processing – 

Saw Mills & 

Chippers 

• Metal Forming 

• Entertainment / 

Amusement Rides 

• Industrial Processing 

• Harvesters 

Specifications 

 
Figure 8 VIS 40 overview 
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Technical Data 

Type VIS 40 

Geometric 

displacement 
cm3  325 400 505 570 630 685 785 940 

[in3] [19.8] [24.4] [30.7] [34.9] [38.5] [41.7] [48.0] [57.4] 

Maximum speed min-1
 

cont. 440 357 279 244 221 204 177 148 

[rpm] int.1) [454] [368] [293] [257] [233] [215] [187] [148] 

Maximum torque N•m 

[lbf•in] 

cont. 1445 1781 2240 2531 2531 2531 2531 2531 

[12789] [15760] [19829] [22400] [22400] [22400] [22400] [22400] 

int. 1) 1986 1597 2746 2815 3165 3165 3165 3165 

[17421] [14137] [21919] [24918] [28000] [28000] [28000] [28000] 

Pressure  bar 

[psi] 

cont. 310 310 310 279 254 235 208 171 

[4500] [4500] [4500] [4040] [3686] [3389] [3012] [2489] 

int.1) 345 345 345 309 315 290 254 214 

[5000] [5000] [5000] [4486] [4574] [4212] [3682] [3100] 

peak2) 380  380  380  380  380  380  300  250 

[5500] [5500] [5500] [5500] [5500] [5500] [4355] [3621] 

Maximum flow 
l/min  

[US  

gal/ min] 

cont. 151 151 151 151 151 151 151 151 

[40] [40] [40] [40] [40] [40] [40] [40] 

int.1) 170 170 170 170 170 170 170 170 

[45] [45] [45] [45] [45] [45] [45] [45] 

Weight kg 

[lb] 

Standard  28.5 29.1 29.9] 30.5 31.4 31.4 32.2 33.4 

[62.9] [64.2] [66.0 [67.2] [68.2] [69.2] [71.0] [73.6] 

Wheel Mount 

Bearingless 

16.3 16.9 17.7] 18.3 18.7 19.2 20.0 21.2 

[36.0] [37.3] [39.1 [40.3] [41.3] [42.3] [44.1] [42.7] 

Two-Speed 

Standard  

32.1 32.7 33.5 34.1 34.5 35.0 35.8 37.0 

[70.8] [72.1] [73.9] [75.1] [76.1] [77.1] [78.9] [81.5] 

Wheel Mount 

Two- Speed 

Bearingless 

19.9 20.5 21.3 21.9 22.3 22.8 23.6 24.8 

[43.9] [45.2] [47.0] [48.2] [49.2] [50.2] [52.0] [54.6] 

Table 1 VIS 40 Technical Data 

A simultaneous maximum torque and maximum speed NOT recommended 

To assure best motor life, run motor for approximately one hour at 30% of rated pressure before 
application to full load. Be sure motor is filled with fluid prior to any load applications. 

Maximum Inlet Pressure: 400 bar [5800 PSI] 
Do Not Exceed A Pressure Rating (for displacement size see chart above). 

Return Pressure (Back-Pressure): Minimum – 3,5 bar [50 PSI] 
Maximum – 21 bar [300 PSI] 

Note 

Return (back-pressure) must be 3,5 bar [50 PSI] greater than the case pressure, 
except with open loop circuit. 

∆ Pressure: The true ∆ bar [∆PSI] between inlet port and outlet port 

Case Pressure: Minimum – No Pressure    
Maximum – 3,5 bar [50 PSI] 

Note: 
The case must be full when the motor is operating. A case drain is recommended 

Continuous Rating: Motor may be run continuously at these ratings 

Intermittent operation: 10% of every minute 

Peak operation: 1% of every minute 
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Recommended fluids: Premium quality, anti-wear type hydraulic oil with a viscosity of not less than 70 SUS at 
operating temperature. 

Recommended maximum system 
operating temp.: 

-34°C to 82°C [-30°F to 180°F] 

Recommended filtration: Per ISO Cleanliness Code, 4406: 20/18/13 

Shuttle: Standard 

Back-Pressure Relief Valve: Required for closed loop circuit. 

Performance Data 

Motors run with high efficiency in all areas designated with a number for torque and speed. For best 

motor life select a motor to run with a torque and speed range shown in the light shaded area. 

Performance data is typical at 120 SUS. Actual data may vary slightly from unit to unit in production. 

325 cm3/r [19.8 in3/r]  

 
Figure 9 Performance Data 325 cm3/r 
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400 cm3/r [24.4 in3/r] 

 

505 cm3/r [30.7in3/r] 

 
Figure 11 Performance Data 505 cm3/r 

Figure 10 Performance Data 400 cm3/r 
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570 cm3/r [34.9 in3/r] 

 
630 cm3/r [38.5in3/r] 

 

 
Figure 13 Performance Data 630 cm3/r 

Figure 12 Performance Data 570 cm3/r 
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685 cm3/r [41.7 in3/r] 

 
785 cm3/r [48.0 in3/r] 

 
Figure 15 Performance Data 785 cm3/r 

Figure 14 Performance Data 685 cm3/r 
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940 cm3/r [57.4 in3/r] 

 

 

Dimensions  

1–1/16-12 UN-2B SAE O-ring Ports (2) 

9/16-18 UNF-2B SAE O-ring Case Drain Port (1) 

Standard Rotation Viewed from Shaft End 

Port A Pressurized — CW  

Port B Pressurized — CCW 

 

 

  

Figure 17 Ports 

Figure 16 Performance Data 940 cm3/r 
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Standard Motors (SAE) 

 
Figure 18 Standard Motors (SAE) 

Dimensions 

Displacement 
cm3/r [in3/r] 

325 400 505 570 630 685 785 940 
19.8 24.4 30.7 34.9 38.5 41.7 48.0 57.4 

X 223.5 230.4 239.3 245.4 250.7 255.3 264.7 278.4 
mm [in] 8.80 9.07 9.42 9.66 9.87 10.05 10.42 10.96 

Y 195.3 201.9 211.1 217.2 222.5 227.1 263.2 249.9 
mm [in] 7.69 7.95 8.31 8.55 8.76 8.94 9.30 9.84 

Table 2 Standard Motors (SAE) dimensions 

Wheel Motors (SAE) 

  

Dimensions 

Displacement 
cm3/r [in3/r] 

325 400 505 570 630 685 785 940 
19.8 24.4 30.7 34.9 38.5 41.7 48.0 57.4 

X 138.7 145.5 154.4 160.5 165.9 170.4 179.8 193.5 

mm [in] 5.46 5.73 6.08 6.32 6.53 6.71 7.08 7.62 

Y 110.5 117.1 126.2 132.3 137.7 142.2 151.4 165.1 

mm [in] 4.35 4.61 4.97 5.21 5.42 5.60 5.96 6.50 
Table 3 Wheel Motors (SAE) dimensions 

Figure 19 Wheel Motors (SAE) 
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Oversize motor 

 

Dimensions 

Displacement 
cm3/r [in3/r] 

325 400 505 570 630 685 785 940 
19.8 24.4 30.7 34.9 38.5 41.7 48.0 57.4 

X 196.6 203. 181.4 187.4 192.5 197.6 206.8 220.5 

mm [in] [7.74] [8.00] [8.36] [8.60] [8.81] [8.99] [9.35] [9.89] 

Y 168.1 175.0 183.9 190.2 195.3 199.9 209.3 223.0 

mm [in] [6.62] [6.89] [7.24] [7.49] [7.69] [7.87] [8.24] [8.78] 

Table 4 Standard Motors Oversize  (SAE) dimensions 

Standard and Wheel Mount – ISO 

Ports  

G 3/4 (BSP) O-ring Ports (2) 

G 1/4 (BSP) O-ring Case Drain Port (1) 

Standard Rotation Viewed from Shaft End 

Port A Pressurized — CW Port  

B Pressurized — CCW 

  

Figure 21 Ports 

Figure 20 Standard Motors (Oversize) 



20 

WHITE can accept no responsibility for possible errors in catalogues, brochures, and other printed material. WHITE reserves the right to alter its products without notice. This also applies to products already on 

order provided that such alterations can be made without subsequent changes being necessary in specifications already agreed. 

All trademarks in this material are the property of the respective companies. WHITE and the WHITE logotype are trademarks of WHITE Drive Motors & Steering LLC and WHITE Drive Motors and Steering Sp. z o.o.. 

All rights reserved. 

Standard Motors – ISO 

 

Dimensions 

Displacement 
cm3/r [in3/r] 

325 400 505 570 630 685 785 940 
19.8 24.4 30.7 34.9 38.5 41.7 48.0 57.4 

X 211.6 218.2 227.3 233.4 238.8 243.3 252.5 266.2 

mm [in] [8.33] [8.59] [8.95] [9.19] [9.40] [9.58] [9.94] [10.48] 

Y 183.1 190.0 198.9 205.2 210.3 214.9 224.3 238.0 

mm [in] [7.21] [7.48] [7.83] [8.08] [8.28] [8.46] [8.83] [9.37] 

Table 5 Standard Motors- ISO dimensions 

Wheel Motors – ISO  

Dimensions 

Displacement 
cm3/r [in3/r] 

325 400 505 570 630 685 785 940 
19.8 24.4 30.7 34.9 38.5 41.7 48.0 57.4 

X 137.4 144.0 153.2 159.3 164.6 169.2 178.3 192.0 

mm [in] 5.41 5.67 6.03 6.27 6.48 6.66 7.02 7.56 

Y 109.0 115.8 124.7 131.1 136.1 140.7 150.1 163.8 

mm [in] 4.29 4.56 4.91 5.16 5.36 5.54 5.91 6.45 

Table 6 Wheel Motors- ISO dimensions 

Figure 22 Standard Motors – ISO 

Figure 23 Wheel Motors – ISO 
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Bearingless 

Ports 

1-1/16-12 UN-2B SAE O-ring Ports (2) 

9/16-18 UNF-2B SAE O-ring Case Drain Port (1) 
Or 

G 3/4 (BSP) O-ring Ports (2) 

G 1/4 (BSP) O-ring Case Drain Port (1) 

Standard Rotation Viewed from Drive End 

Port A Pressurized — CW  

Port B Pressurized — CCW 

   

 

 

Dimensions 

Displacement 
cm3/r [in3/r] 

325 400 505 570 630 685 785 940 
19.8 24.4 30.7 34.9 38.5 41.7 48.0 57.4 

X 141.2 148.1 157.2 163.3 168.4 173.2 182.2 196.1 

mm [in] [5.56] [5.83] [6.19] [6.43] [6.63] [6.82] [7.18] [7.72] 

Y 113.3 120.1 129.0 135.1 140.5 145.3 154.4 168.1 

mm [in] [4.46] [4.73] [5.08] [5.32] [5.53] [5.72] [6.08] [6.62] 

Table 7 Bearingless Motors- ISO dimensions 

Figure 24 Bearingless Motors -ISO 



22 

WHITE can accept no responsibility for possible errors in catalogues, brochures, and other printed material. WHITE reserves the right to alter its products without notice. This also applies to products already on 

order provided that such alterations can be made without subsequent changes being necessary in specifications already agreed. 

All trademarks in this material are the property of the respective companies. WHITE and the WHITE logotype are trademarks of WHITE Drive Motors & Steering LLC and WHITE Drive Motors and Steering Sp. z o.o.. 

All rights reserved. 

Installation Information 

1. Internal spline in mating part to be per spline data. Specification material to be ASTM 

A304, 8620H carburize to a hardness of 60-64 HRc with case depth (to 50HRc) of 

0,076 -1,27 [.030 -.050]. Dimensions apply after heat treat. 

2. Mating part to have critical dimensions as shown. Oil holes must be provided and 

open for proper oil circulation. 

3. Seal to be furnished with motor for proper oil circulation thru splines. 

4. Similar to SAE “C” Four Bolt Flange. 

Spline Pitch .......................................................................................... 10/20 

Pressure Angle ....................................................................................... 30° 

Number of teeth ..................................................................................... 16 

Class of Fit ...........................................................................………………………Ref. 5 

Type of Fit ................................................................................................ Side 

Pitch Diameter.....................Ref. 40,640000 [1.6000000]       0,20 [.008] | H 

Base Diameter ................................................... Ref. 35,195272 [1.3856406] 

Major Diameter ........................................... 43,56 [1.715] Max. 43,18 [1.700] 

Min. Minor Diameter .......................................... 36,83 -37,08 [1.450 -1.460] 

Form Diameter, Min. .................................................................. 42.47 [1.672] 

Fillet Radius.................................................................. 0,64 -0,76 [.025 -.030] 

Tip Radius ..................................................................... 0,25 -0,51 [.010 -.020] 

Finish ................................................................................................. 1,6 (63) 

Involute Profile Variation ......................................+0,000 -0,025 [+.0000 -.0010]  

Total Index Variation .................................................................. 0,040 [.0016] 

Lead Variation ............................................................................ 0,013 [.0005] 

Circular Space Width: 

Maximum Actual ............................................................. 4.105 [.1616] 

Minimum Effective ........................................................... 3,995 [.1573] 

Maximum Effective .................................................. Ref. 4,056 [.1597] 

Minimum Actual ....................................................... Ref. 4,081 [.1582] 

Dimension Between Two Pins........... Ref. 34,272 -34,450 [1.3493 -1.3563] 

Pin Diameter ............................................................................... 4,389 [.1728] 

Figure 25 Bearingless motor installation 
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Dimensions shafts 

SAE 

40 mm Straight 

Note: 

For motor torque ratings above 875 Nm [7750 lb - in] use split coupler. 

1-1/2 Inch 

17 Tooth Splined 

 
Figure 27 SAE 1-1/2 Inch shaft 

1-3/4 Inch Tapered  

 
Figure 28 1-3/4 Inch Tapered 

Figure 26 SAE 40 mm Straight shaft 
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Oversize flange 

40mm Straight 

 
Figure 29 Oversize flange Straight 40 mm shaft 

Note: 

For motor torque ratings above 875 Nm [7750 lb - in] use split coupler. 

46mm 

28 Tooth Splined 

 
Figure 30 Oversize flange 46mm 

1-3/4 Inch Tapered 

 
Figure 31 Oversize flange 1-3/4 Inch Tapered 
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ISO  

40mm Straight 

 
Figure 32 ISO 40mm Straight 

38.1 mm [1-1/2 inch] 

17 Tooth Splined 

 
Figure 33 ISO 38.1 mm [1-1/2 inch] shaft 

45mm Tapered 

 
Figure 34 ISO 45mm Tapered  shaft 
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Side Load Capacity 

These curves indicate the radial load capacity on the motor shaft(s) at various locations. 

The curve is based on B 10 bearing life (2000 hours of 12,000,000 shaft revolutions at 100 RPM) at 

rated output torque. 

To determine radial load at speeds other than 100 RPM, multiply the load values given on the bearing 

curve by the factors in the chart below. 

 

Standard Mount Wheel Mount 

 
Figure 35 Side Load Capacity Standard Mount 

 
Figure 36 Side Load Capacity Wheel Mount 

Oversize Flange ISO 

 
Figure 37 Side Load Capacity Oversize flange  

 
Figure 38 Side Load Capacity ISO Mount 

 

RPM Multiplication factor 

50 1.23 

100 1.00 

200 0.81 

300 0.72 

400 0.66 

500 0.62 

600 0.58 

700 0.56 

800 0.54 

 
Figure 39 Side Load Capacity ISO 

For 3,000,000 shaft 
revolutions or 500 
hours — Increase these 
shaft loads 52%. 

 

Table 8 Multiplication factor 
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Product numbers 

Use digit prefix —168-, 177-, or 180- plus four digit number from charts for complete product 

number— Example: 168-0018. 

Orders will not be accepted without three digit prefix. 

Closed loop 

Product Number 

Mounting Shaft Port Size 
Displacement 

325 400 505 570 630 685 785 940 

[19.8] [24.4] [30.7] [34.9] [38.5] [41.7] [48.0] [57.4] 

SAE 

Standard 

40 mm Straight 

1 1/16 -12 UNF O-ring (2) 
 9/16 -18 UNC Drain Port (1) 

177-
0220 

-0218 -0032 -0022 -0033 -0034 -0035 -0036 

1 1/2 inch 17 Tooth 
Splined 

177-
0221 

- -0024 -0026 -0037 -0038 -0039 -0040 

1 3/4 inch Tapered - - -0041 -0042 -0043 -0044 -0045 -0046 

Wheel 

40 mm Straight - - -0007 -0008 -0009 -0010 -0011 -0012 

1 1/2 inch 17 Tooth 
Splined 

- - -0013 -0014 -0015 -0016 -0017 -0018 

1 ¾  inch Tapered - 
180-
0088 

-0019 -0020 -0021 -0022 -0023 -0024 

Bearingless - - -0015 -0016 -0017 -0018 -0019 -0020 

Oversize 

Standard 

40 mm Straight 

1 1/16 -12 UNF O-ring (2) 
 9/16 -18 UNC Drain Port (1) 

- - 
177-
0047 

-0048 - - - - 

45mm Tapered - - 
177-
0053 

-0054 - - - - 

1 ½ inch  
17 Tooth Splined 

- - 
177-
0059 

-0060 - - - - 

ISO 

Standard 

40 mm Straight 

G ¾ (BSP) (2) 
G ¼ (BSP) Drain Port (1) 

- - -0065 -0066 -0067 -0068 -0069 -0070 

45mm Tapered 
177-
0223 

-0224 
-0071 -0072 -0073 -0074 -0075 -0076 

1 ½ inch  
17 Tooth Splined 

- - -0077 -0078 -0079 -0080 -0081 -0082 

Wheel 

40 mm Straight - - -0025 -0026 -0027 -0028 -0029 -0030 

45mm Tapered - - -0031 -0032 -0033 -0034 -0035 -0036 

1 ½ inch  
17 Tooth Splined 

- - -0037 -0038 -0039 -0040 -0041 -0042 

Bearingless  - -0021 -0022 -0023 -0024 -0025 -0026 

Figure 40 Closed loop product numbers 

Note: 

The product numbers on this page are for motors used in closed loop circuits. They include a back-

pressure relief valve that is set at 4,5 bar [65 PSI]. 

• A case drain is required for all closed loop VIS motor applications. 

• The maximum case pressure for the VIS motor is 3,5 bar [50 PSI]. 
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Model Code  

The following 16 - digit coding system has been developed to identify all of the configuration options 

for the VIS 40 motor. Use this model code to specify a motor with the desired features. All 16 digits of 

the code must be present when ordering. You may want to photocopy the matrix below to ensure that 

each number is entered in the correct box. 
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Chapter 3 
VIS 40 Series Two-speed 

Topics: 

• Specifications 

• Performance Data 

• Dimensions 

• Product numbers 

• Model Code 
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Specifications 

VIS 40 Series motors are available with an integral two-speed feature that allows the operator to shift 
the motor between low speed high torque (LSHT) mode and high speed low torque (HSLT) mode.  

In the LSHT mode, output torque and rotation speed values are equal to those of the conventional 
VIS 40 motor. In the HSLT mode motor displacement is reduced by one third, resulting in a fifty 
percent increase in rotation speed and a torque output reduction of one third. 

The VIS 40 two-speed motor is bidirectional. It will function with equal shaft output in either rotation 
direction (CW or CCW) in both LSHT and HSLT modes. Shift on the fly technology allows full-power 
operation throughout the full duration of the shift. 

Changing between modes is accomplished by changing the displacement in a ratio of 1 to 1.5. An 
external two-position three-way control valve is required for shifting pressure to the pilot port between 
low pressure (LSHT mode) and pilot signal pressure (HSLT mode). 

An integral selector valve shifts the motor from LSHT mode to HSLT mode. Initially, low pressure is 
supplied to the pilot port. The selector valve is biased to LSHT mode by a return spring. When pilot 
signal pressure is supplied to the pilot port and 3,5 ∆bar [50 PSI] is reached, the selector valve 
overcomes return spring force and the shifts the spool to select HSLT mode. 

Oil on the opposite side of the spool is drained to tank via the drain port. The pressure difference 
between the pilot port and drain port must be maintained to keep the motor in the high speed mode. 
When pilot pressure is removed from the pilot port, the pressure in the pilot end of the spool valve is 
relieved and drained back through the control valve and the return spring forces the spool valve to 
LSHT position. 

Pilot pressure may come from any source that will provide uninterrupted pressure during the high-
speed mode operation. Allowable pilot pressure must be at least 3,5 ∆bar [50 PSI] and may be as high 
as full operating pressure of the motor. 

All VIS 40 Series two-speed motors are equipped with a return line shuttle for closed circuit applications 
as standard equipment. All options available on the conventional VIS 40 are also available on VIS 40 
two-speed motors. 

 
Figure 41 VIS 40 Two-speed 
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Performance Data 

In the LSHT mode, torque and speed values are equal to those of the conventional VIS 40 motor. In 
the HSLT mode, rotation speed is increased by fifty percent and torque output is reduced by one 
third. The VIS 40 two-speed motor will function with equal shaft output in either rotation direction 
(CW or CCW) in both LSHT and HSLT modes. 

Dimensions 

Ports 

1–1/16-12 UN-2B SAE O-ring Ports (2) 

9/16-18 UNF-2B SAE O-ring Case Drain Port (1) 

7/16 -20 UNF -2B SAE O-ring Shift Ports (2) 

Standard Rotation Viewed from Shaft End 

Port A Pressurized — CW  

Port B Pressurized — CCW 

Standard Motors (SAE) 

 

Dimensions 

Displacement 
cm3/r [in3/r] 

325 400 505 570 630 685 785 940 
19.8 24.4 30.7 34.9 38.5 41.7 48.0 57.4 

X 259.3 265.9 275.1 281.2 286.3 290.8 300.2 313.9 

mm [in] [10.21] [10.47] [10.83] [11.07] [11.27] [11.45] [11.82] [12.36] 

Y 231.4 238.0 246.9 253.0 258.3 262.9 272.3 286.0 

mm [in] [9.11] [9.37] [9.72] [9.96] [10.17] [10.35] [10.72] [11.26] 

Z 186.2 193.0 201.7 208.0 213.4 217.7 227.3 241.0 

mm [in] [7.33] [7.60] [7.94] [8.19] [8.40] [8.57] [8.95] [9.49] 

Table 9 Two – speed  Motors (SAE) dimensions 

 

 

 

 

Figure 42 Two-speed Ports 

Figure 43  Two-speed Standard Motors (SAE) 
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Wheel Motors (SAE) 

Dimensions 

Displacement 
cm3/r [in3/r] 

325 400 505 570 630 685 785 940 
19.8 24.4 30.7 34.9 38.5 41.7 48.0 57.4 

X 174.5 181.1 190.2 196.3 201.4 206.0 215.4 229.1 

mm [in] [6.87] [7.13] [7.49] [7.73] [7.93] [8.11] [8.48] [9.02] 

Y 146.6 153.2 162.1 168.1 173.5 178.1 187.5 201.2 

mm [in] [5.77] [6.03] [6.38] [6.62] [6.83] [7.01] [7.38] [7.92] 

Z 101.3 108.2 116.8 123.2 128.5 132.8 142.5 156.2 

mm [in] [3.99] [4.26] [4.60] [4.85] [5.06] [5.23] [5.61] [6.15] 

Table 10 Two – speed Wheel Motors (SAE) dimensions 

Oversize flange 

Dimensions 

Displacement 
cm3/r [in3/r] 

325 400 505 570 630 685 785 940 
19.8 24.4 30.7 34.9 38.5 41.7 48.0 57.4 

X 232.4 239.3 248.2 254.3 259.3 263.9 273.1 286.8 

mm [in] [9.15] [9.42] [9.77] [10.01] [10.21] [10.39] [10.75] [11.29] 

Y 204.0 210.6 220.0 226.1 231.4 236.0 245.1 258.8 

mm [in] [8.03] [8.29] [8.66] [8.90] [9.11] [9.29] [9.65] [10.19] 

Z 159.0 165.6 174.8 181.1 186.4 190.8 200.2 213.9 

mm [in] [6.26] [6.52] [6.88] [7.13] [7.34] [7.51] [7.88] [8.42] 

Table 11 Two – speed Oversize flange Motors (SAE) dimensions 

Figure 44 Two-speed Wheel Motors (SAE) 

Figure 45 Two- Speed Oversize flange 
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Ports 

G 3/4 (BSP) O-ring Ports (2) 

G 1/4 (BSP) O-ring Case Drain Port (1) 

7/16 -20 UNF -2B SAE O-ring Shift Ports (2) 

Standard Rotation Viewed from Shaft End 

Port A Pressurized — CW  

Port B Pressurized — CCW 

Standard Motors (ISO) 

Dimensions 

Displacement 
cm3/r [in3/r] 

325 400 505 570 630 685 785 940 
19.8 24.4 30.7 34.9 38.5 41.7 48.0 57.4 

X 247.4 253.7 263.1 269.2 274.3 278.9 288.0 301.8 

mm [in] [9.74] [9.99] [10.36] [10.60] [10.80] [10.98] [11.34] [11.88] 

Y 219.5 225.8 235.0 241.0 246.4 251.0 260.1 273.8 

mm [in] [8.64] [8.89] [9.25] [9.49] [9.70] [9.88] [10.24] [10.78] 

Z 174.2 180.8 189.7 196.1 201.4 205.7 215.1 228.9 

mm [in] [6.86] [7.12] [7.47] [7.72] [7.93] [8.10] [8.47] [9.01] 

Table 12 Two – speed Standard  Motors (ISO) dimensions 

  

Figure 47 Two-speed Standard Motor (ISO) 

Figure 46 Ports 



34 

WHITE can accept no responsibility for possible errors in catalogues, brochures, and other printed material. WHITE reserves the right to alter its products without notice. This also applies to products already on 

order provided that such alterations can be made without subsequent changes being necessary in specifications already agreed. 

All trademarks in this material are the property of the respective companies. WHITE and the WHITE logotype are trademarks of WHITE Drive Motors & Steering LLC and WHITE Drive Motors and Steering Sp. z o.o.. 

All rights reserved. 

Wheel Motor (ISO)  

 

Dimensions 

Displacement 
cm3/r [in3/r] 

325 400 505 570 630 685 785 940 
19.8 24.4 30.7 34.9 38.5 41.7 48.0 57.4 

X 173.2 179.6 189.0 195.1 200.2 204.7 213.9 227.6 

mm [in] [6.82] [7.07] [7.44] [7.68] [7.88] [8.06] [8.42] [8.96] 

Y 145.3 151.6 160.8 166.9 172.2 176.8 185.9 199.6 

mm [in] [5.72] [5.97] [6.33] [6.57] [6.78] [6.96] [7.32] [7.86] 

Z 100.1 106.7 115.6 121.9 127.3 131.6 141.0 154.7 

mm [in] [3.94] [4.20] [4.55] [4.80] [5.01] [5.18] [5.55] [6.09] 

Table 13 Two – speed Wheel Motors (ISO) dimensions 

Ports 

1–1/16-12 UN-2B SAE O-ring Ports (2) 

9/16-18 UNF-2B SAE O-ring Case Drain Port (1) 

7/16 -20 UNF -2B SAE O-ring Shift Ports (2) 

or 

G 3/4 (BSP) O-ring Ports (2) 

G 1/4 (BSP) O-ring Case Drain Port (1) 

7/16 -20 UNF -2B SAE O-ring Shift Ports (2) 

 

Standard Rotation Viewed from Drive End 

Port A Pressurized — CW  

Port B Pressurized — CCW 

  

Figure 48 Two-speed Wheel Motor (ISO) 
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Bearingless 

Note 

After machining blank, part must be hardened per specification. 

Dimensions 

Displacement 
cm3/r [in3/r] 

325 400 505 570 630 685 785 940 
19.8 24.4 30.7 34.9 38.5 41.7 48.0 57.4 

X 177.0 183.6 193.0 199.1 204.0 208.8 217.9 231.6 

mm [in] [6.97] [7.23] [7.60] [7.84] [8.03] [8.22] [8.58] [9.12] 

Y 149.1 155.7 164.8 170.9 176.0 180.8 190.0 203.7 

mm [in] [5.87] [6.13] [6.49] [6.73] [6.93] [7.12] [7.48] [8.02] 

Z 103.9 110.7 119.6 126.0 131.1 135.6 145.0 158.8 

mm [in] [4.09] [4.36] [4.71] [4.96] [5.16] [5.34] [5.71] [6.25] 

Table 14 Two – speed Bearingless Motors (ISO) dimensions 

Figure 49 Two speed - Bearingless motor 
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Installation Information 

1. Internal spline in mating part to be per spline data. Specification material to be ASTM A304, 
8620H carburize to a hardness of 60-64 HRc with case depth (to 50HRc) of 0,076 -1,27 [.030 -
.050]. Dimensions apply after heat treat. 

2. Mating part to have critical dimensions as shown. Oil holes must be provided and open for 
proper oil circulation. 

3. Seal to be furnished with motor for proper oil circulation thru splines. 

4. Similar to SAE “C” Four Bolt Flange. 

Spline Pitch ................................................................................... 10/20 

Pressure Angle ................................................................................ 30° 

Number of teeth .............................................................................. 16 

Class of Fit ....................................................................................... Ref. 5 

Type of Fit ......................................................................................... Side 

Pitch Diameter.............Ref. 40,640000 [1.6000000]       0,20 [.008] | H 

Base Diameter ............................................ Ref. 35,195272 [1.3856406] 

Major Diameter .................................... 43,56 [1.715] Max. 43,18 [1.700] 

Min. Minor Diameter .................................... 36,83 -37,08 [1.450 -1.460] 

Form Diameter, Min. ........................................................... 42.47 [1.672] 

Fillet Radius............................................................ 0,64 -0,76 [.025 -.030] 

Tip Radius ................................................................0,25 -0,51 [.010 -.020] 

Finish ............................................................................................. 1,6 (63) 

Involute Profile Variation .............................+0,000 -0,025 [+.0000 -.0010]  

Total Index Variation ...............................................................0,040 [.0016] 

Lead Variation .........................................................................0,013 [.0005] 

Circular Space Width: 

Maximum Actual ..............................................................4.105 [.1616] 

Minimum Effective ...........................................................3,995 [.1573] 

Maximum Effective .................................................. Ref. 4,056 [.1597] 

Minimum Actual ....................................................... Ref. 4,081 [.1582] 

Dimension Between Two Pins............ Ref. 34,272 -34,450 [1.3493 -1.3563] 

Pin Diameter ............................................................................... 4,389 [.1728] 

D-2 

Figure 50 Two-speed Bearingless Installation Information 
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Product numbers 

Closed loop 

Product Number 

Mounting Shaft Port Size 
Displacement 

325 400 505 570 630 685 785 940 

[19.8] [24.4] [30.7] [34.9] [38.5] [41.7] [48.0] [57.4] 

SAE 

Standard 

40 mm Straight 

1 1/16 -12 UNF O-ring (2) 
 9/16 -18 UNC Drain Port (1) 

- -0106 -0021 -0022 -0023 -0024 -0025 -0026 

1 1/2 inch 17 Tooth 
Splined 

178-
0108 

-0109 -0027 -0028 -0029 -0030 -0031 -0032 

1 3/4 inch Tapered - -0128 -0033 -0034 -0035 -0036 -0037 -0038 

Wheel 

40 mm Straight - - -0002 -0003 -0004 -0005 -0006 -0007 

1 1/2 inch 17 Tooth 
Splined 

- - -0008 -0009 -0010 -0011 -0012 -0013 

1 ¾  inch Tapered - 
182-
0041 

-0014 -0015 -0016 -0017 -0018 -0019 

Bearingless 
176-
0037 

- -0019 -0020 -0021 -0022 -0023 -0024 

Oversize 

Standard 

40 mm Straight 
1 1/16 -12 UNF O-ring (2) 
 9/16 -18 UNC Drain Port 

(1) 

- - 
178-
0039 

-0040 - - - - 

46mm 28 Tooth 
Splined 

- - 
178-
0045 

-0046 - - - - 

1 ¾  inch Tapered - - 
178-
0051 

-0052 - - - - 

ISO 

Standard 

40 mm Straight 

G ¾ (BSP) (2) 
G ¼ (BSP) Drain Port (1) 

178-
0110 

-0111 -0057 -0058 -0059 -0060 -0061 -0062 

45mm Tapered 
178-
0095 

- -0069 -0070 -0071 -0072 -0073 -0074 

1 ½ inch  
17 Tooth Splined 

- - -0063 -0064 -0065 -0066 -0067 -0068 

Wheel 

40 mm Straight 
182-
0042 

- -0020 -0021 -0022 -0023 -0024 -0025 

45mm Tapered - - -0026 -0027 -0028 -0029 -0030 -0031 

1 ½ inch  
17 Tooth Splined 

- - -0032 -0033 -0034 -0035 -0036 -0037 

Bearingless - - -0025 -0026 -0027 -0028 -0029 -0030 

Figure 51 Closed loop two – speed product numbers 

Note: 

The product numbers on this page are for motors used in closed loop circuits. They include a back-

pressure relief valve that is set at 4,5 bar [65 PSI]. 

• A case drain is required for all closed loop VIS motor applications. 

• The maximum case pressure for the VIS motor is 3,5 bar [50 PSI]. 
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Model Code  

The following 16 - digit coding system has been developed to identify all of the configuration options 

for the VIS 40 motor. Use this model code to specify a motor with the desired features. All 16 digits of 

the code must be present when ordering. You may want to photocopy the matrix below to ensure that 

each number is entered in the correct box. 

 



39 

WHITE can accept no responsibility for possible errors in catalogues, brochures, and other printed material. WHITE reserves the right to alter its products without notice. This also applies to products already on 

order provided that such alterations can be made without subsequent changes being necessary in specifications already agreed. 

All trademarks in this material are the property of the respective companies. WHITE and the WHITE logotype are trademarks of WHITE Drive Motors & Steering LLC and WHITE Drive Motors and Steering Sp. z o.o.. 

All rights reserved. 

Chapter 4 
VIS 40 Series Brake 

Topics: 

• Description 

• Features 

• Applications 

• Specifications 

• Brake dimension 
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Description 

 
Figure 52 Brake motor 

 
Figure 53 Brake Motor WITH Outer Grease Seal 

Features 

• Spring-Applied/ Hydraulically Released Multi-Disc Brake 

• Spring automatically applies brake when hydro- static pressure is absent 

• Environmentally Protected 

• Integral Design –Motor and brake as a single package to minimize length and cost. 

• Infinite Braking – Eliminates machine creep associated with park pawl mechanisms 

• Boost Feature – Increases holding capacity to match full motor output torque 

• No adjustments needed 

• Two Sets of Release and Boost Ports – Allows for multiple plumbing options and facilitates 
bleeding 

• Outer Grease Seal - optional feature that encloses the front bearing protecting it from external 
contamination 

Applications 

• Skid Steer Loaders 

• Mini Excavators 

• Trenchers 

• Road Rollers 

• Anywhere load-holding is needed on a 

Low- Speed High-Torque drive system 

Specifications 

Static Holding Torque 780 N-m [6900 lb-in] minimum (spring only - no boost) 
2621 N-m [23200 lb-in] minimum (@ 10,3 bar [150 PSI] boost) 
3570 N-m [31600 lb-in] minimum (@ 15,2 bar [220 PSI] boost) 

Release Pressure 10,3 bar [150 PSI] minimum for full release 
68,9 bar [1000 PSI] maximum allowed at release port 

Case Pressure  1,4 bar [20 PSI] continuous 
3,5 bar [50 PSI] maximum 

Boost Pressure 15,2 bar [220 PSI] continuous 
34,5 bar [500 PSI] maximum 

Speed 360 RPM maximum 

Emergency After 3 consecutive stops, brake to still meet parking requirement 
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Model Code Selection: 

To add a brake to the motor, select Mounting Option ‘M’ from Mounting Options and select Brake 
Option from Special Features. 

Brake dimension 

Ports 

7/16-20 UNF-2B SAE O-Ring Release Port (2) G 1/4 (BSP) Release Port (2) 

7/16-20 UNF-2B SAE O-ring Boost Port (2) G 1/4 (BSP) Release Port (2) 

9/16-18 UNF-2B SAE O-ring Case Drain Port (1) G 1/4 (BSP) O-ring Case Drain Port 

 

Dimensions 

Displacement 
cm3/r [in3/r] 

325 400 505 570 630 685 785 940 
19.8 24.4 30.7 34.9 38.5 41.7 48.0 57.4 

Si
n

gl
e

 -
 

Sp
e

e
d

 A 220.9 229.7 238.7 244.9 250.1 254.7 264.0 277.7 

mm [in] 8.78 9.05 [9.40] [9.64] [9.85] [10.04] [10.40] [10.94] 

B 250.2 256.9 265.9 272.1 277.3 281.9 291.2 304.9 

mm [in] 9.85 10.11 [10.47] [10.71] [10.92] [11.10] [11.46] [12.00] 

Tw
o

 -
 S

p
e

e
d

 

X 286.1 292.7 301.9 308.0 313.1 317.9 327.0 340.7 

mm [in] 11.26 11.52 [11.88] [12.12] [12.32] [12.52] [12.88] [13.42] 

Y 258.9 265.7 274.7 280.9 285.9 290.7 300.0 313.7 

mm [in] 10.20 10.46 [10.82] [11.06] [11.27] [11.45] [11.80] [12.35] 

Z 213.5 220.3 229.3 235.5 238.5 245.3 254.6 268.3 

mm [in] 8.41 8.67 [9.03] [9.27] [9.39] [9.66] [10.02] [10.56] 

Table 15 Brake Motors dimensions 

  

Figure 54 Brake motor 
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Brake Shaft Dimensions/ Sideload Curves 

Standard Brake 

 
Figure 55 Standard Brake Shaft Dimensions 

Brake with Outer Grease Seal 

 
Figure 56 Brake with Outer Grease Seal 

Standard mounts 

Figure 57 Standard Mounts 
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Chapter 5 
VIS 45 

Topics: 

• Highlights 

• Description 

• Features 

• Benefits 

• Applications 

• Specification 

• Technical Data 

• Performance Data 

• Ports 

• Shafts 

• Side Load Capacity 

• Product numbers 

• Model code 
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Highlights  

 
Figure 58 VIS 45 

Description 

The VIS 45 is the most powerful motor in the VIS Series product line. Maximum continuous output 

torque capability is rated to 4520 Nm [40,000 lb-in.] with a displacement range from 630cc to 1560cc 

per revolution. VIS 45 motors can be run up to 170 LPM [45 GPM] with pressure capability up to 310 

bar [4500 PSI]. The motor utilizes patented VIS technology with improved high-strength Geroler, 

optimized drive geometry, and two-piece pre-loaded balance plate for increased starting efficiency, 

reduced leakage and higher back pressure capacity. 

Features 

• Patented VIS Geroler technology 

• Three moving components: (Geroler‚ star, drive, and output shaft) 

• Two-piece pre-loaded pressure balance plate 

• Variety of optional features including two-speed option, and case flow solutions for both closed- loop 
and open-loop applications. 

Benefits 

• Extremely compact powerful package 

• Increased torque capability 

• Greatest horsepower density in the VIS 
motor line 

• High efficiency 

• Quiet, smooth operation 

• Reliable performance 

• Design Flexibility 

Applications 

• Traction Drives 

• Skid Steer loaders 

• Grapples 

• Excavator Swing Drives 

• Marine & Military Winches 

• Utility Reels 

• Harvesters 

• Snow Grooming Equipment 

• Trenchers 

• Piggy-back Forklifts 

• Industrial Machine Tools 

• Truck Grapples 

• Wood Processing – Saw Mills 

• Augers 
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Specification 

 
Figure 59 VIS 45 

Technical Data 

Type VIS 45 

Geometric 

displacement 
cm3  630 805 990 1245 1560 

[in3] 38.6 48.6 60.5 76.0 95.0 

Maximum speed min-1
 

cont. 256 198 164 129 104 

[rpm] int.1) 284 220 183 143 115 

Maximum torque N•m 

[lbf•in] 

cont. 2963 3555 4052 4520 4520 

26080 31460 35860 40000 40000 

int. 1) 3111 3722 4549 5376 5650 

27530 32940 40269 47592 50000 

Pressure  bar 

[psi] 

cont. 310 310 258 205 164 

[4500] [4500] 3740 2975 2380 

int.1) 345 345 322 256 205 

[5000] [5000] 4675 3720 2975 

peak2) 379 379 379 308 246 

[5500] [5500] 5500 4465 3570 

Maximum flow 
l/min 

[US  

gal/ min] 

cont. 170 170 170 170 170 

[45] [45] [45] [45] [45] 

int.1) 189 189 189 189 189 

[50] [50] [50] [50] [50] 

Weight kg 

[lb] 

Standard or 

Wheel Mount 

53.8 55.2 56.7 58.7 61.2 

118.7 121.6 125.0 129.4 134.9 

Bearingless 28.3 29.6 31.1 33.1 35.6 

62.3 65.2 68.6 73.0 78.5 

Two-Speed 

Standard or 

Wheel Mount 

58.5 59.8 61.3 63.3 65.8 

128.9 131.8 135.2 139.6 145.1 

Two- Speed 

Bearingless 

32.9 34.2 35.7 37.7 40.2 

72.5 75.4 78.8 83.2 88.7 

Table 16 VIS 40 Technical Data 

A simultaneous maximum torque and maximum speed NOT recommended 

To assure best motor life, run motor for approximately one hour at 30% of rated pressure before 
application to full load. Be sure motor is filled with fluid prior to any load applications. 
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Maximum Inlet Pressure: 400 bar [5800 PSI] 
Do Not Exceed A Pressure Rating (for displacement size see chart above). 

Return Pressure (Back-Pressure): Minimum – 3,5 bar [50 PSI] 
Maximum – 21 bar [300 PSI] 

Note 

Return (back-pressure) must be 3,5 bar [50 PSI] greater than the case pressure, 
except with open loop circuit. 

∆ Pressure: The true ∆ bar [∆PSI] between inlet port and outlet port 

Case Pressure: Minimum – No Pressure    
Maximum – 3,5 bar [50 PSI] 

Note: 
The case must be full when the motor is operating. A case drain is recommended 

Continuous Rating: Motor may be run continuously at these ratings 

Intermittent operation: 10% of every minute 

Peak operation: 1% of every minute 

Recommended fluids: Premium quality, anti-wear type hydraulic oil with a viscosity of not less than 70 SUS at 
operating temperature. 

Recommended maximum system 
operating temp.: 

-34°C to 82°C [-30°F to 180°F] 

Recommended filtration: Per ISO Cleanliness Code, 4406: 20/18/13 

Shuttle: Standard 

Back-Pressure Relief Valve: Required for closed loop circuit. 
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Performance Data 

Motors run with high efficiency in all areas designated with a number for torque and speed. For best 

motor life select a motor to run with a torque and speed range shown in the light shaded area. 

Performance data is typical at 120 SUS. Actual data may vary slightly from unit to unit in production. 

630 cm3/r [38.6 in3/r] 

805 cm3/r [48.6 in3/r] 

 
Figure 61 VIS 45 - 805 cm3/r [48.6 in3/r] Performance data 

Figure 60 VIS 45 - 630 cm3/r [38.6 in3/r] 
Performance data 
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990 cm3/r [60.5 in3/r]  

1245 cm3/r [76.0 in3/r] 

 
Figure 63 VIS 45 - 1245 cm3/r [76.0 in3/r] Performance data 

Figure 62 VIS 45 - 990 cm3/r [60.5 
in3/r] Performance data 
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1560 cm3/r [95.0 in3/r] 

 
Figure 64 VIS 45 - 1560 cm3/r [95.0 in3/r] Performance data 

Ports 

1-5/16 – 12 UN-2B SAE O-ring Ports (2) 
9/16-18 UNF-2B SAE O-ring Case Drain Port (1) 

or 
G 1 (BSP) O-ring Ports (2) 
G 1/4 (BSP) O-ring Case Drain Port (1) 

 

Standard Rotation Viewed from Shaft End  

Port A Pressurized — CW  

Port B Pressurized — CCW 
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Standard Mount 

Dimensions 

Displacement 
cm3/r [in3/r] 

630 805 990 1245 1560 
[38.6] [48.6] [60.5] [76.0] [95.0] 

X 260.9 271.3 283.7 299.7 319.5 

mm [in] [10.27] [10.68] [11.17] [11.80] [12.58] 

Y 228.6 239.0 251.5 267.7 287.5 

mm [in] [9.00] [9.41] [9.90] [10.54] [11.32] 

Table 17 Brake Motors dimensions 

Wheel Mount  

  
Figure 66 Wheel Mount 

Dimensions 

Displacement 
cm3/r [in3/r] 

630 805 990 1245 1560 
[38.6] [48.6] [60.5] [76.0] [95.0] 

X 184.2 194.6 207.0 223.0 242.8 

mm [in] [7.25] [7.66] [8.15] [8.78] [9.56] 

Y 151.9 162.3 174.8 191.0 210.8 

mm [in] [5.98] [6.39] [6.88] [7.52] [8.30] 

Table 18 Wheel Motors dimensions 

Figure 65 VIS 45 standard mount 
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Bearingless 

Dimensions 

Displacement 
cm3/r [in3/r] 

630 805 990 1245 1560 
[38.6] [48.6] [60.5] [76.0] [95.0] 

X 161.5 172.5 184.4 200.7 220.5 

mm [in] 6.36 6.79 7.26 7.90 8.68 

Y 130.3 141.2 153.4 169.7 189.5 

mm [in] 5.13 5.56 6.04 6.68 7.46 

Table 19 Bearingless Motors dimensions 

  

Figure 67 Bearingless 



53 

WHITE can accept no responsibility for possible errors in catalogues, brochures, and other printed material. WHITE reserves the right to alter its products without notice. This also applies to products already on 

order provided that such alterations can be made without subsequent changes being necessary in specifications already agreed. 

All trademarks in this material are the property of the respective companies. WHITE and the WHITE logotype are trademarks of WHITE Drive Motors & Steering LLC and WHITE Drive Motors and Steering Sp. z o.o.. 

All rights reserved. 

Installation Guide 

1. Internal spline in mating part to be per spline data. Specification material to be ASTM A304, 

8620H carburize to a hardness of 59-62 HRc with case depth (to 50HRc) of 0,76 -1,27 [.030 -

.050]. Dimensions apply after heat treat. 

2. Mating part to have critical dimensions as shown. Oil holes must be provided and open for 

proper oil circulation. 

3. Seal to be furnished with motor for proper oil circulation thru splines. 

4. Dimension indicated applies within area shown. 

 
Figure 68 Bearingless Installation Guide 

 

Spline Pitch .............................................................................8/16 

Pressure Angle ......................................................................30° 

Number of teeth ....................................................................16 

Class of Fit .............................................................................. Ref. 5 

Type of Fit ...............................................................................Side 

Pitch Diameter....................Ref. 50,80000 [2.0000000] 0,33 [.013] | B 

Base Diameter .............................. Ref. 43,994090032 [1.7320508] 

Major Diameter ....................................... 56,34±0,15 [2.218±.006] 

Min. Minor Diameter .............................. 48,44±0,08 [1.907±.003] 

Form Diameter, Min. ................................................. 55,22 [2.174] 

Fillet Radius ................................................. 1,02±0,25 [.040±.010] 

Tip Radius .................................................... 0,38±0,13 [.015±.005] 

Finish ................................................................................ 1,6 (63) 

Involute Profile Variation .................+0,000 -0,025 [+.0000 -.0010]  

Total Index Variation ................................................. 0,041 [.0016] 

Lead Variation ........................................................... 0,015 [.0006] 

Circular Space Width: 

Maximum Actual ............................................ 6,180 [.2433] 

Minimum Effective .......................................... 6,048 [.2381] 

Maximum Effective ................................. Ref. 6,099 [.2401] 

Minimum Actual ...................................... Ref. 6,114 [.2407] 

Dimension Between Two Pins ........... Ref. 42,659 ±0,05 [1.6795±.0020] 

Pin Diameter…………………………………………………………….6,223 [.2450] 
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Shafts  

Splined 

70 mm 22 Tooth Splined 

 
Figure 69 70 mm 22 Tooth Splined shaft 

2–3/4 Inch 32 Tooth Splined 

 
Figure 70 2–3/4 Inch 32 Tooth Splined shaft 

Keyed 

2–5/8 Inch Straight 

 
Figure 71 2–5/8 Inch Straight shaft 
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60 mm Tapered 

 
Figure 72 60 mm Tapered shaft 

Side Load Capacity 

These curves indicate the radial load capacity on the motor shaft(s) at various locations. The curve is 

based on B 10 bearing life (2000 hours or 12,000,000 shaft revolutions at 100 RPM) at rated output 

torque. To determine radial load at speeds other than 100 RPM, multiply the load values given on the 

bearing curve by the factors in the chart below. 

Standard Mount Wheel Mount 

 
Figure 73 Standard Mount side load capacity 

 
Figure 74 Wheel Mount side load capacity 

 

RPM 
Multiplication 

factor 

50 1.23 

100 1.00 

200 0.81 

300 0.72 

400 0.66 

500 0.62 

600 0.58 

700 0.56 

800 0.54 

Table 20 Multiplication factor 

For 3,000,000 shaft revolutions or 500 
hours — Increase these shaft loads 52%. 
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Product numbers 

Use three-digit prefix (155-, 156-, or 157-) plus four-digit number from charts for 
complete product number (ex: 157-0034). 

Orders will not be accepted without the three-digit prefix. 

Product number 

Mounting Shaft Port size 
Displacement 

630 805 990 1245 1560 
38.6 48.6 60.5 76.0 95.0 

SAE 

 

Standard 

2–5/8 inch 
Straight 

1–5/16-12 UNF O-ring 
(2) 

9/16-18 UNC Drain Port 
(1) 

155-0107 -0108 -0109 -0110 -0111 

60 mm Tapered 155-0114 -0115 -0116 -0117 -0118 

70 mm 22 Tooth 
Splined 

155-0121 -0122 -0123 -0124 -0125 

2–3/4 inch 32 
Tooth Splined 

155-0128 -0085 -0129 -0130 -0131 

Wheel 
2–5/8 inch 
Straight 

156-0039 -0040 -0041 -0042 -0043 

60 mm Tapered 156-0046 -0047 -0048 -0049 -0050 

Bearingless 
(8 Bolt) 157-0066 -0067 -0068 -0069 -0070 

(4 Bolt) 157-0004 - - - - 

ISO 

 

Standard 

2–5/8 inch 
Straight 

G1 (BSP) (2) 
G ¼ (BSP) Drain Port 

(1) 

155-0134 -0135 -0136 -0137 -0138 

60 mm Tapered 155-0141 -0142 -0143 -0144 -0145 

70 mm 22 Tooth 
Splined 

155-0148 -0149 -0150 -0151 -0152 

2–3/4 inch 32 
Tooth Splined 

155-0155 -0156 -0157 -0158 -0159 

Wheel 
2–5/8 inch 
Straight 

156-0053 -0054 -0055 -0056 -0057 

60 mm Tapered 156-0060 -0061 -0062 -0063 -0064 

Bearingless 
(8 Bolt) 157-0074 -0075 -0076 -0077 -0078 

(4 Bolt) 157-0081 - - - - 

Table 21 product numbers 

Note: 

The product numbers on this page are for motors used in closed loop circuits. They include a back-

pressure relief valve that is set at 15,2 bar [220 PSI]. 

• A case drain is required for all closed loop VIS motor applications. 

• The maximum case pressure for the VIS motor is 3,5 bar [50 PSI]. 
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Model code 

The following 16 - digit coding system has been developed to identify all of the configuration options 

for the VIS 45 motor. Use this model code to specify a motor with the desired features. All 16 digits of 

the code must be present when ordering. You may want to photocopy the matrix below to ensure that 

each number is entered in the correct box. 
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Chapter 6 
VIS 45 Series Two-speed 

Topics: 

• Specification 

• Performance Data 

• Dimensions 

• Ports 

• Product numbers 

• Model Code 
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Specification 

 
Figure 75 VIS 45 Two-speed 

VIS 45 Series motors are available with an integral two-speed feature that allows the operator to shift 

the motor between low speed high torque (LSHT) mode and high speed low torque (HSLT) mode. In 

the LSHT mode, output torque and rotation speed values are equal to those of the conventional VIS 45 

motor. In the HSLT mode motor displacement is reduced by one third, resulting in a fifty percent 

increase in rotation speed and a torque output reduction of one third. The VIS 45 two speed motor is 

bidirectional. It will function with equal shaft output in either rotation direction (CW or CCW) in both 

LSHT and HSLT modes. Shift on the fly technology allows full-power operation throughout the full 

duration of the shift. 

Changing between modes is accomplished by changing the displacement in a ratio of 1 to 1.5. An 

external two-position three-way control valve is required for shifting pressure to the pilot port between 

low pressure (LSHT mode) and pilot signal pressure (HSLT mode). An integral selector valve shifts the 

motor from LSHT mode to HSLT mode. Initially, low pressure is supplied to the pilot port. The selector 

valve is biased to LSHT mode by a return spring. When pilot signal pressure is supplied to the pilot port 

and 3,5 ∆bar [50 ΔPSI] is reached, the selector valve overcomes return spring force and the shifts the 

spool to select HSLT mode. Oil on the opposite side of the spool is drained to tank via the drain port. 

The pressure difference between the pilot port and drain port must be maintained to keep the motor 

in the high speed mode. When pilot pressure is removed from the pilot port, the pressure in the pilot 

end of the spool valve is relieved and drained back through the control valve and the return spring 

forces the spool valve to LSHT position. 

Pilot pressure may come from any source that will provide uninterrupted pressure during the high-

speed mode operation. Allowable pilot pressure must be at least 3,5 ∆bar [50 ΔPSI] and may be as high 

as full operating pressure of the motor. 

All VIS 45 Series two speed motors are equipped with a return line shuttle for closed circuit applications 

as standard equipment. All options available on the conventional VIS 45 are also available on VIS 45 

two speed motors. 
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Performance Data 

In the LSHT mode, torque and speed values are equal to those of the conventional VIS 45 motor. In the 

HSLT mode, rotation speed is increased by fifty percent and torque output is reduced by one third. 

The VIS 45 two speed motor will function with equal shaft output in either rotation direction (CW or 

CCW) in both LSHT and HSLT modes. 

Dimensions 

Ports 

1-5/16 – 12 UN-2B SAE O-ring Ports (2) 
9/16-18 UNF-2B SAE O-ring Case Drain Port (1) 
7/16-20 UNF-2B SAE O-ring Shift Ports (2) 

or 
G 1 (BSP) O-ring Ports (2) 
G 1/4 (BSP) O-ring Case Drain Port (1) 
7/16-20 UNF – 2B SAE O-ring Shift Ports (2) 

 

Standard Rotation Viewed from Shaft End 

Port A Pressurized — CW  

Port B Pressurized — CCW 

Standard Mount  

  
Figure 76 VIS 45 Two-Speed Standard Mount 

Dimensions 

Displacement 
cm3/r [in3/r] 

630 805 990 1245 1560 
[38.6] [48.6] [60.5] [76.0] [95.0] 

X 295.5 305.9 318.3 334.3 353.3 

mm [in] 11.63 12.04 12.53 13.16 13.94 

Y 263.2 273.6 286.0 302.0 321.0 

mm [in] 10.36 10.77 11.26 11.89 12.67 

Z 216.3 226.7 239.1 255.1 274.1 

mm [in] 8.51 8.92 9.41 10.04 10.82 

Table 22 Two speed standard mount Motors dimensions 
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Wheel Mount 

 
Figure 77 VIS 45 Two-speed Wheel Mount 

Dimensions 

Displacement 
cm3/r [in3/r] 

630 805 990 1245 1560 
[38.6] [48.6] [60.5] [76.0] [95.0] 

X 218.8 229.2 241.6 257.6 276.6 

mm [in] 8.61 9.02 9.51 10.14 10.92 

Y 186.5 196.9 209.4 225.6 245.4 

mm [in] 7.34 7.75 8.24 8.88 9.66 

Z 139.6 150.0 162.4 178.4 197.4 

mm [in] 5.49 5.90 6.39 7.02 7.80 

Table 23 Two speed Wheel Mount Motors dimensions 

Bearingless 

Dimensions 

Displacement 
cm3/r [in3/r] 

630 805 990 1245 1560 
[38.6] [48.6] [60.5] [76.0] [95.0] 

X 196.1 206.5 218.9 235.2 255.0 

mm [in] 7.72 8.13 8.62 9.26 10.04 

Y 165.9 176.3 188.8 205.0 224.8 

mm [in] 6.53 6.94 7.43 8.07 8.85 

Z 116.9 127.3 139.7 156.0 175.8 

mm [in] 4.60 5.01 5.50 6.14 6.92 

Table 24 Two speed Bearingless Motors dimensions 

Figure 78 VIS 45 Two-speed Bearingless 

Note: After machining blank, part 

must be hardened per specification 
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Product numbers 

Use digit prefix—173-,174- or 183- plus four digit number from charts for complete product 
number 

Example: 173-0013. 

Orders will not be accepted without three digit prefix. 

Displacement 

Product number 

630 805 990 1245 1560 

Mounting Shaft Port size 38.6 48.6 60.5 76.0 95.0 

SAE 

 

Standard 

2–5/8 inch 
Straight 

1–5/16-12 UNF O-ring 
(2) 

9/16-18 UNC Drain Port 
(1) 

174-0006 -0007 -0008 -0009 -0010 

60 mm Tapered 174-0011 -0012 -0013 -0014 -0015 

70 mm 22 
Tooth Splined 

174-0016 -0017 -0018 -0019 -0020 

Wheel 

2–3/4 inch 32 
Tooth Splined 

174-0021 -0022 -0023 -0024 -0025 

2–5/8 inch 
Straight 

183-0006 -0007 -0008 -0009 -0010 

60 mm Tapered 183-0011 -0012 -0013 -0014 -0015 

Bearingless 
(8 Bolt) 173-0008 -0009 -0010 -0011 -0012 

(4 Bolt) 173-0013 - - - - 

ISO 

 

Standard 

2–5/8 inch 
Straight 

G1 (BSP) (2) 
G ¼ (BSP) Drain Port 

(1) 

174-0026 -0027 -0028 -0029 -0030 

60 mm Tapered 174-0031 -0032 -0033 -0034 -0035 

70 mm 22 
Tooth Splined 

174-0036 -0037 -0038 -0039 -0040 

Wheel 

2–3/4 inch 32 
Tooth Splined 

174-0041 -0042 -0043 -0044 -0045 

2–5/8 inch 
Straight 

183-0016 -0017 -0018 -0019 -0020 

60 mm Tapered 183-0021 -0022 -0023 -0024 -0025 

Bearingless 
(8 Bolt) 173-0014 -0015 -0016 -0017 -0018 

(4 Bolt) 173-0019 - - - - 

Table 25 product numbers 
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Model Code 
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order provided that such alterations can be made without subsequent changes being necessary in specifications already agreed. 

All trademarks in this material are the property of the respective companies. WHITE and the WHITE logotype are trademarks of WHITE Drive Motors & Steering LLC and WHITE Drive Motors and Steering Sp. z o.o.. 

All rights reserved. 

  

White Drive Motors & Steering, LLC 

110 Bill Bryan Blvd, Hopkinsville, Kentucky, 42240 
 

White Drive Motors and Steering sp. z o.o. 

ul. Logistyczna 1, Bielany Wrocławskie, 55-040 Kobierzyce 


