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These converters manufacture three-phase current from a single-phase supply. This allows use
of three-phase motors and equipment where installation of a commercial three-phase supply is
impractical or too expensive. Single-phase motors are available only in limited types and may
not be applicable to some machinery. Many machines are supplied with three-phase motors
already installed. Single-phase motors are mechanically more complex and are generally more
expensive than three-phase motors. Many single-phase motors cannot match performance
characteristics the load requires, and are not as efficient as a three-phase motor operated by a
converter would be. A properly applied phase converter allows operation of three-phase
equipment from a single-phase service. The simplicity of the three-phase motors and controls
are maintained. A rotary converter consists of a rotary base unit and one or more capacitor
panels. The base unit appears similar to an integral horsepower three-phase motor, but with no
shaft extending from the endbell. One capacitor panel is connected to the base unit. The panel
and base function together to provide three-phase power. Additional capacitor panels may be
connected on the load side of the starter s for the larger motor s. The base has no brushes or
switches and is virtually maintenance free, other than lubrication of the bearings. The tap
adjustment feature allows currents to be balanced better than with standard rotary converters,
thereby providing maximum equipment performance. Satisfactory operation requires
application of the best converter for the job. Only Ronk provides the broad product line and
experience necessary to provide the best converter for any application.
Autotransformer-capacitor type static converters are generally recommended for constant load
applications, like most fans or pumps, with one or two motors. Use of a single converter in
multiple-motor applications can result in lower initial cost and better load flexibility. The
selection of a converter depends on the load to be operated. Ronk sales engineers should be
consulted for recommendations on any application, based upon a listing of the loads to be
operated. A relatively simple option split capacitor panels is available to maintain good
three-phase balance under these conditions. For electronic loads or other non-motor loads,
consult the factory. Grain drying fans operating continuously, with grain handling equipment
also running at times, would be an example. ROTO-CON is recommended for loads where
current balance is not as critical, such as machine tools, woodworking equipment, welders,
grain handling, or center pivot irrigation systems. Current balance is generally not as critical on
these loads because the motors generally are not operating near their full load rating or coming
on intermittently. They are also applicable for most electronic or resistive heat loads. Multiple
speed motors have different characteristics when operated at different speeds and thus appear
to be different motors. Multiple speed motors may be thought of as being several motors built
into one frame. Variable speed motor drives are a rectifier load and require special
consideration. Consult the factory for a recommendation. Motors applied to loads that need
high starting torque may require use of an auxiliary starting panel. Standard starting panels are
limited to 20 starts per hour. Special panels are available if more starts per hour are required.
Without the panel, starting torque will be approximately equal to the full load torque, which may
be inadequate for loads requiring high starting torque or high inertia loads. Additional starting
torque may also be gained by using an oversized converter, or by starting other motors prior to
starting the hard starting load. Care needs to be taken to provide proper phasing of control
circuits and capacitors if any on the load side of the starter. Plug reversing, however, requires
special compensation, and the factory should be consulted. If the application requires such a
connection, the factory should be consulted. Due to the wide variety of load characteristics,
however, it is advisable to consult the factory for recommendations. To ensure proper sizing for
electronic loads, the maximum and minimum load and voltage tolerances should be specified.
Ronk has the ability to provide converter modifications that allow satisfactory operation of any
load. Converters may also be supplied with contactors for starting the converter or integrating
the converter into automated control circuits. The power supplier should be consulted before
purchasing any equipment involving a significant increase in load. The power supplier should
be furnished with the location of the equipment along with a list of motors involved. The
horsepower of each motor should be furnished with the full load amperage, maximum starting
amperage, and voltage. The effect upon any power line will vary since power lines have different
capacities and existing loads. The transformer should have a KVA rating as large as or larger
than the rating of the converter, plus the KVA required to accommodate any additional
single-phase loads that may also be connected to the transformer. The wire must also be sized
to prevent excessive voltage drop in long runs. For single panel units, three-phase wiring to the
load should be sized as it normally would be on standard three-phase. All fuses or breakers for
the converter and motor loads should be time delay types to allow starting of the converter and
motors. Fuse non-motor loads as you would on three-phase power. All wiring should be done
by a competent electrician in accordance with applicable electrical safety codes. See Sect. All

integral horsepower three-phase electric motors should be protected with magnetic starters and
suitable overload protection. Magnetic starters are also required to prevent simultaneous
starting of the converter and load following a power interruption. The standard rotary
transformer and control panels are of drip-proof design and may be mounted outdoors. Shading
from direct sunlight will result in cooler operation and provide longer life for all components.
Care should be taken that dirt, snow, ice, or other material does not prevent rotation or impede
ventilation of the rotary transformer. The converter must not be exposed to fertilizer or other
corrosive chemicals. TEFC units are available, if environmental conditions warrant their use.
However, it should be noted that low voltage will result in lower motor starting torque and
higher amperage for a given motor load. Most applications, therefore, require at least V V at full
load when operated from a V V source. Consult Ronk if lower voltages will be present. Higher
line voltage, above V V can adversely affect the converter or load. Contact your power supplier
if your single-phase voltage exceeds these limits, to see what can be done to lower it. The
phase currents and amperages should be checked under various loading conditions. Where
required by particular load characteristics, the capacitance and tap connections should be
adjusted according to installation instructions. The rotary transformer is started by a
single-phase power source and the capacitance of the connected panel. The converter must be
started and reach full speed before any load is applied to it. The two single-phase input lines are
connected directly to two of the three-phase output lines. The third line is manufactured by the
combination of the rotary transformer and capacitors creating a three-phase output with the
proper phase angles. This is usually impractical, since the converter will consume power while
no work is being performed. Where required by the application, however, the converter can be
operated continuously at no load. If considerable idle time is expected, the factory should be
consulted. Losses in the converter will be lower when the load is applied, typically about
one-third the idle values. When the converter is properly balanced, no appreciable change of
motor efficiency occurs. Motor starting torque is dependent on many factors, but will generally
always be less than when started on a three-phase line. The factory should be consulted with
the details of any application requiring high inertia load or a high starting torque. Standard
auxiliary starting panels are limited to 20 starts per hour of each motor. The factory should be
consulted if more starts per hour are required, and a start panel is needed. Motor breakdown
torque, like starting torque, is dependent on several factors. The breakdown torque generally
depends on the size of the motor relative to converter size and number of other motors running.
Breakdown torque is typically around twice full load torque, but may be improved by using a
Type D or D-1 converter, or by running other lightly loaded motors simultaneously. A properly
applied rotary converter is designed to provide acceptable three-phase power to the equipment.
Some electronic loads may require isolation transformers to provide improved voltage to the
load. If any operational problems arise, the troubleshooting guide in the service manual should
be consulted. If the solution cannot be determined, contact the factory with the serial numbers
of the unit, a complete description of the problem, along with the phase currents and voltage.
The electrician should perform such service only after having read the connecting instructions,
operating manual, and wiring diagram. Technical assistance and copies of service literature are
available from the factory. The rotor bearings are greased at the factory and should be
lubricated per the recommendations for an equivalent frame motor according to hours of
operation. Consult the factory or a local motor shop for specific recommendations. These
capacitors have a very long life and require no maintenance. The factory must be consulted
prior to any service or replacement of parts during the warranty period. Parts employed in the
converter are usually relatively common types, available locally through electrical distributors
and motor repair shops. Most repairs to the converter may be handled locally. Technical
assistance is available from the factory. Reliability and safety of electrical systems have never
been more important. Ronk's American designed and assembled products are durable, efficient
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