
SPIRADRIVE® 
gear systems
> High torque
> High precision
> Positive backlash control
> Ratios 6:1 to 360:1



SPIRADRIVE® gear sets
Wide range of ratios, choice of 
material, self-locking, small size for 
given power, high-shock strength.

SPIRADRIVE ® gear systems

Aerospace
Compact size, low weight, low 
backlash and high-torque capacity. 
SPIRADRIVE® can actuate:
• Flight control surfaces
• Missile fins, engine nozzles, actuators
• Fuselage utilities
• Ground equipment

(handling and positioning)
• Cameras, drives, etc.

Robotics
Combining strength, smooth running 
and greater efficiency than worm gears 
at high ratios. SPIRADRIVE® can be 
applied to:

• Surgical robots
• Automatic welding 

applications
• Manipulators in automotive 

assembly lines

Defence
High-shock strength, positive backlash, 
self-locking control, rugged design and 
less sensitivity than worm gears to 
mounting errors, SPIRADRIVE® is used 
on:
• Satellite antennae
• Azimuth and elevation gun control
• Hatch and door operation
• Ancillary equipment where hydraulic 

systems are impractical

SPIRADRIVE® gearboxes
High-power transmission, universal 
mounting, high-torsional stiffness, sealed 
for life design, smooth, quiet running.

High torque density
High-performance alternative to worm and wheel gear sets, with 
the teeth on the face of the gear and moving the pinion inboard of 
the gear outside diameter creates a very compact package. 
Tribological conditions at the contact point allow both gear and 
pinion to be manufactured from high-strength steel for increased 
torque capacity.

Irreversible or controlled back-drive
Higher ratios of SPIRADRIVE® gear systems can be designed to 
be irreversible (statically self locking). Typical applications range 
from targeting and aiming systems to winches, hoists and robotic 
arms. Lower ratios allow backdriving and can operate as efficient 
speed increasers at ratios as high as 30:1. 

Accurate control of backlash
Unlike worm gears, backlash in SPIRADRIVE®  can be adjusted 
and controlled by adjusting the mounting position of the gear and 
pinion and still maintain proper conjugate action. Low backlash can 
be achieved by this method with a degree of reduction in life and 
efficiency. 

Unique packaging
Frequently, Davall SPIRADRIVE® gearsets are employed to 
solve packaging problems (often where worm and wheels cannot 
achieve the torque capacity and duty cycle). The pinion can be 
mounted on any quarter of the gear either above or below the 
centreline. Non-perpendicular axis can also be accommodated. 
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Custom systems
SPIRADRIVE® gearboxes and gear 
sets are designed, wherever 
possible, to meet specific customer 
requirements/applications.

Medical
SPIRADRIVE® gear technology has 
proved very successful in providing 
reduction systems in the medical 
sector, with minimised backlash and 
positional accuracy. SPIRADRIVE® is 
used in:
• Precision critical-imaging systems
• Drives and actuators

Industrial/commercial
SPIRADRIVE® can provide a wide 
choice of ratios, 6:1 to 360:1  
(in a single pair of gears), with self- 
locking capability. 

Typical applications include:
• Machine tool measuring systems
• Robotic system manufacturers
• Coordinate measuring machines
• Remotely piloted vehicles

Bespoke applications
SPIRADRIVE® can achieve 
ultimate smoothness, Davall can 
offer :
• System design in unique 

applications demanding 
critical subjective feel

Low backlash and high-
torsional stiffness
By virtue of the high-tooth contact ratio 
and low backlash,  SPIRADRIVE® 
provides a much better control solution 
for closed-loop actuation systems. 
Much lower hysteresis and high-
torsional stiffness allows much finer 
control tolerances to be achieved.

High-contact ratio
By spanning the mesh across the face width of the gear, high-
contact ratios can be achieved. This results in:
• Quiet operation
• Low and controllable backlash
• High gearmesh stiffness for precise control systems
• High torque capacity

Wide range of ratios (6:1 to 360:1)
The design of a SPIRADRIVE® gear system is based around the 
mounting centre distance of the gear set and the diameter of the 
gear, meaning an interchangeable set of gear sets can be 
designed with ratios from 6:1 to 360:1. Lowest ratio limited by 
tooling geometry for manufacture. Highest ratio limited by 
manufacturability of cutting tools. 

Suitable for moulding and sintering
The orientation of the teeth on the face of the gear makes the gear 
form particularly suitable for moulding and sintering for high-
volume, low-cost applications. 
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Improved efficiency 
Due to a combination of both sliding 
and rolling action, SPIRADRIVE® 
has a better efficiency than an 
equivalent ratio worm and wheel.



How to order 
The possible permutations of shafts, ratio, 
lubrication and backlash are such that it is essential 
that the correct catalogue number is quoted in any 
enquiry or order.

The number has been designed to enable us to 
clearly identify the exact model required and is 
made up as follows:

Components of the number: e.g. 
1st group 19SGB - this identifies it as a 19 mm 
SPIRADRIVE® gearbox
2nd group 19SGB-60 - this group is the required 
ratio (60:1)
3rd group 19SGB-60-S - 
“S” for single-ended input shaft  
“D” for double-ended input shaft
4th group 19SGB-60-S-L - 
“L” for output shaft left 
“R” for output shaft right 
“H” for hollow output shaft 
“D” for double-ended output shaft

5th group 19SGB-60-S-L-G –  “G” for grease 
lubrication  “O” for oil lubrication

6th group 19SGB-60-S-L-G-BL10 – BL10 for 10 
minutes of arc backlash BL3 for 3 minutes or arc 
backlash*
*Only available for bronze wheel

Standard gearboxes

Shaft configurations 
The shaft permutations, as shown above, are 
available as standard. Where double-ended 
shafts are required, the dimensions will mirror 
those for a single-ended shaft.

Torque capacity 
Derate performance characteristics for 
gearboxes/gear sets by dividing stated 
capacity by service factor from the table 
(Page 8).

Lubrication 
The type of lubrication required is to a certain 
extent dictated by the input speed of the 

Dimensions in 
millimetres

application. This has been overcome by 
offering two versions of each size of 
gearbox. The grease-packed version is 
recommended for use where input speeds 
up to 500 rpm are involved – this version 
may also be used for intermittent-duty 
applications, where the performance figures 
stated (pages 6 and 7) are not to be 
exceeded.

For higher speed and for continuous 
applications, we recommend the use of the 
oil-filled versions. All steel gearsets require 
an EP lubricant.

Output shaft-left (L) Output shaft-right (R) Hollow output shaft (H)
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*Note SGB
50 & SGB 70
have four 
mounting
holes equi- 
spaced at
45˚ to the
vertical axis
through the
output shell.



SPIRADRIVE® gear sets

Convention
All stock gear sets are to RH convention.
For the appropriate catalogue numbers, 
please refer to tables below.
For guidance on performance, please see 
technical section (pages 5 and 6).

Right Hand Left Hand

All dimensions in millimetres
All standard gearsets and gearboxes are right-hand gearing.

Configur ation A Configuration B
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SPIRADRIVE® gearbox and gear-set performance
IVE® 12 mm

SPIRADRIVE ® 16mm

SPIRADRIVE ® 19mm

SPIRADRIVE® 25 mm
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SPIRADRIVE® gearbox and gear-set performanceSpiraDrive® Gearbox and Gear Set performance

SPIRADRIVE® 38 mm

SPIRADRIVE® 50 mm

SPIRADRIVE® 70 mm
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Gear torques Bearing thrusts

Davall Gears
Travellers Lane, Welham Green, Hatfield, Hertfordshire AL9 7JB 
Telephone: 01707-283100 Fax: 01707-283111 
info@davall.co.uk | mtimotion.com

Service factors

Quality
Davall operates a fully approved quality system, which 
meets the requirements of ISO 9001, AS9100, NADCAP 
and the approval of many notable prime contractors in 
the aerospace and defence industry.




