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BELLE Written-Pole® Motors 
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Nothing puts the ‘rural in rural electric cooperative quite like a  
single-phase line. And for some co-op customers - especially 
farmers - the lack of three-phase power can complicate the use of 
motors needed for agricultural applications.

These customer have three basic choices: pay for the extension of 
three-phase line to their property, use a phase converter to operate 
a three-phase motor, or rely on a combustion generator. Some  
co-op customers have discovered another option, through the 
BELLE Written-Pole® Single-Phase electric motor.

THE PROBLEM
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THE WRITTEN-POLE® MOTOR: FEATURES
A BELLE Written-Pole® motor requires low starting current, only 25-30% 
of that required by an equivalent single or three-phase induction motor. As 
a result, a Written-Pole motor can operate on a single-phase line without 
causing voltage flicker that interferes with other customers.

Another important feature of the BELLE Written-Pole® motor is its  
efficiency, which ranges from 92% to 95%, equal or better than 3-phase 
high efficiency motors. The motor has a power factor of “near unity”.

HOW IT WORKS
The BELLE Written-Pole® motor incorporates a continuous layer of  
magnetic material on the surface of the rotor that can be magnetized into 
any desired pole configuration by using a high-density winding. So named 
because the poles are “written” on a magnetic layer in the rotor.

By using a process that optimizes the magnetic geometry of the rotor, the 
motor achieves a high level of performance even as the operating speed 
varies.

THE BELLE MOTOR™
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LOW STARTING CURRENT REQUIREMENTS
BELLE Written-Pole® single-phase motors exhibit starting currents 
less than 2 times their rated running current, unlike conventional 
induction motors that have typical starting currents ranging from 6 
to 10 times their rated current. A BELLE Written-Pole® single-phase 
motor has a starting current, comparable to a conventional  
single-phase motor one-fourth its rating, dramatically increasing the 
maximum rating that may be started on rural single-phase  
distribution systems.

ENERGY EFFICIENT OPERATION
The synchronous mode of operation of a Written-Pole®  
single-phase motor allows for very high operating efficiencies, 
comparable to those of premium efficiency three-phase motors with 
similar ratings. The resulting reductions in transformer loading and 
operating costs can represent a significant advantage over  
comparable installations using three-phase motors and phase  
converters.

The BELLE Written-Pole® Single-Phase motor can operate at  
efficiencies higher than those of the best three-phase motors. This, 
together with the inherently low starting current, makes the motor 
the best choice for large single-phase applications.

UNITY POWER FACTOR OPERATION
The Synchronous mode of operation also results in a near unity 
power factor at rated load further reducing transformer and  
distribution line loading. For example a 50 horsepower BELLE  
Motor™ will have a power factor of 100% while a corresponding 
three-phase induction motor may be around 90%.

INSTANTANEOUS RESTART
The low starting current and flexible starting characteristics of 
BELLE Written-Pole® Single-Phase Motors allow them to  
undertake an instantaneous re-start after a momentary power 
interruption without inducting the high transients common to  
conventional single or three-phase induction motors when  
re-closed out of phase with the utility supply. 

NO HARMONIC DISTORTION 
By design the BELLE Written-Pole® Motor does not utilize a 
phase converter or VFD and does not produce harmonic  
distortion. In fact its synchronous mode of operation can absorb 
harmonics off the line.

THREE PHASE GENERATION
In applications where the load must be operated on three-phase 
power, a single-phase Written-Pole® motor can be coupled with 
a three-phase generator to provide the required three-phase 
power. This design eliminates the inherent disadvantages of the 
alternative phase-converter/three-phase motor solution that is 
typically used.

HIGH INERTIA STARTING CAPABILITY
Since BELLE Written-Pole® Motors are capable of sustaining 
starting conditions for a much greater duration than conventional 
motors without overheating, they are able to start and  
synchronize very high inertia loads for a given rating. This  
capability is further enhanced by the ability to synchronize under 
load allowing synchronous operation to be attained even though 
the motor is under load.

MOTOR BENEFITS
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MOTOR TEST SUMMARY REPORT 
30 Horsepower Single-Phase Written-Pole® Motor 
Performed by Mieridum Power Inc. a subsidiary of Manitoba Hydro

A 30 hp, 1800 rpm, internal rotor Written-Pole® motor designed to operate 
on a single-phase input was tested at Manitoba Hydro’s Quebec’s LTEE 
motor test laboratory in Shawinigan, Quebec. The purpose of the test was 
to evaluate the performance of the motor.

EFFICIENCY TESTING
The BELLE Written-Pole® motor exhibited exceptional operating  
efficiency with a measured efficiency of 94.2% at rated load and 94.5% 
of 125% of rated load. The input power factor at rated load was 0.997 
(leading) and 0.990 (lagging) at 125% of rated load. The high operating 
efficiency and near unity power factor contributed to the low operating 
temperature with a measured temperature rise of 45°C at rated load.

CONCLUSION
The motor operated  flawlessly at up to 135% of its rating and exhibited 
peak efficiency at approximately 125% of rated load.

Testing performed under supervision of Hydro Quebec personnel at Hydro Quebec’s LTEE test facility 
Dale Friesen, P..Eng. General Manager, Meridium Power, Inc.

MOTOR TESTING
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VOLTAGE DROP DURING TESTING
BELLE Written-Pole® single-phase motors have two advantages 
over conventional single-phase or three-phase induction motors. 
First, its starting demand is about 25-35% of the starting demand of 
an equivalent single or three-phase induction motor. This reduces 
the peak kVA demand placed on the system by the motor during 
starting, reducing the voltage drop that will be endured on the  
system. Secondly, BELLE Written-Pole® single-phase motors start 
with a leading power factor, which allows them to provide var  
support (i.e. voltage support) to the utility system under starting, 
further reducing voltage drop on the distribution line. 

VOLTAGE DROP WHILE OPERATING
The steady-state voltage drop on a system while a motor is  
operating is generally compensated for by using regulators. BELLE 
Written-Pole® single-phase motors help reduce this need with their 
high operating efficiencies and unity power factor operation, which 
reduces the demand loading on the system. 



BELLE Written-Pole® Motors

PAGE 7

THREE PHASE MICRO-GRID UTILIZING SINGLE-PHASE LINE 
Utility Without VFD - 50 / 60 / 90 kVA Models

Demand for three-phase power is growing much faster than the  
availability of three-phase service. Many agricultural, telecommunications, 
industrial and municipal applications are best powered by three-phase 
equipment. However, in most rural land remote areas, only single-phase 
service is available. Using the revolutionary BELLE Single-Phase Motor® 
with Written-Pole® technology, the 1-to-3™ avoids high fuel and  
maintenance costs, and pollution of fossil-fuel-powered engines. It  
delivers superior power quality to that of conventional phase converters 
and is far more cost effective than extension of three-phase service for 
both utilities and their customers, providing benefits across a broad  
spectrum of applications.

COST EFFECTIVE
The 1-to-3® avoids the need for extending three-phase distribution. 
Where single-phase service already exists, upgrading the lines to  
three-phase typically costs $50K - $100K per mile. By using the 1-to-3™ 
to provide power for three-phase applications from existing single-phase 
service, utilities and their customers can save significant costs for  
investment in fixed assets.

POWER QUALITY IMPROVEMENTS
The 1-to-3™ allows weak single-phase lines to deliver strong  
three-phase power with excellent voltage regulation and precise 60 Hz 
frequency. The generator output voltage provides well-balanced
three-phase power capable of starting and running large
three-phase motors or power quality-sensitive electronic controls.
This equipment isolates the application (and the utility) from
harmonics that are harmful to sensitive loads.

LOW STARTING CURRENT AND HIGH EFFICIENCY
Written-Pole® motors start using only 2x their rated running current. 
This eliminates excess voltage sag or “flicker” that can cause  
problems on distribution lines. The efficiency rating of the motor is 
95.5% and the generator efficiency is 93.5%, resulting in an overall 
efficiency of 89%, with 100% electrical isolation. With the 1-to- 3™ 
Power Source, customers served by single-phase lines can get 
high-quality power for three-phase applications. Unlike conventional 
phase converters, the 1-to-3™ provides true, balanced three-phase 
power, eliminates disruptive harmonic feedback, is a unity power factor 
load to the utility and, with an added flywheel, can ride through  
momentary power interruptions with ease.

1-to3 POWER SOURCE™
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PERFORMANCE
BELLE Written-Pole® Motor (Input) Driving a Three-Phase Mecc Alte™ Generator (Output)

** Motor capable of operation below 40°C. Contact our engineering team for below freezing operating procedures.
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Applications for the BELLE Written-Pole® Motor range from mining 
and agricultural applications line milling, grain drying, and irrigation 
to use with municipalities and oil and gas operations. Several  
utilities and Co-ops throughout the U.S. and Canada have  
customers using our motors for a variety of applications.

The BELLE Written-Pole® Motor is “neighbor friendly” says Rick 
Knick, manager at the Medicine Lake, Montana-based Sheridan 
Electric Cooperative. “It doesn’t cause noticeable voltage sag, 
which can interfere with other customers.” And, he adds, it spares 
the expense of building three-phase lines.

The co-op promotes the single-phase motor in its newsletter, says 
Knick. It also offers a brochure on the motor to customers who plan 
to develop a motor load.

“The motor eliminates the need to build a three-phase line and they 
also save us on demand”, says Bill Annan, member services  
representative for Morgan County Rural Electric Association.

  Written-Pole™ Motor Applications and Benefits

APPLICATIONS
  Applications Irrigation systems, oil field operations (salt 

water disposal); grain operations (grain 
separation and cleaning, grain drying, silo 
filling); cranberry operations; maple sap 
collections

Eliminates the need to build three-phase 
line; supports customer operations; can 
benefit local economy; can increase  
customer base; can benefit other co-op  
customers by reducing  voltage sag or 
flicker

Eliminates the need to pay for three-phase 
line; can save money by switching from 
fossil fueled to electric motor; offers more 
efficient motor operation; can increase 
reliability of motor-driven operations

  Benefits to Co-op

  Benefits to Co-op 
  Customer
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SINGLE PHASE POWER SOLUTIONS, LLC 
5460 Muddy Creek Road 
Cincinnati, OH 45238

877-430-5634
info@sppowersolutions.com

PRODUCTION & ENGINEERED SOLUTIONS 
Robin Brown 
Robin@sppowersolutions.com

SALES 
sales@sppowersolutions.com

CONTACT




