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Model A Generators 
Electronic Voltage RegulaƟon 
Reprint: Stampede City Model A Ford Club Script NewsleƩer. Calgary, Alberta, Canada 
Michael Hill, October 2024 

IntroducƟon 

The output current of a Model A generator is regulated by manually moving a brush within the generator that supplies current to the 
generator field coils. The challenge is finding the opƟmum brush seƫng to match the car’s electrical needs so that the baƩery is 
neither being drained nor being overcharged. 

If the brush seƫng is too high and the baƩery is being overcharged, the baƩery electrolyte can boil off and potenƟally damage the 
baƩery.  Conversely, if the generator output is set too low (i.e. low 3rd brush seƫng and driving with lights on at night) the baƩery 
may become discharged.  An undercharged baƩery may be damaged by sulfaƟon. 

This arƟcle describes the principle of voltage regulaƟon for the Ford Model A and introduces modern Electronic Voltage Regulators 
(EVRs) that can be used to regulate generator output voltage to safe levels.  The arƟcle also highlights my involvement with 
redesigning and commercializing a popular EVR design and provides informaƟon on its funcƟonality, benefits and limitaƟons.  

Model A BaƩery Charging System 

In the Model “A” InstrucƟon Booki, Ford recommended: “During the winter months in secƟons where low temperatures prevail, the 
charging rate should be adjusted to 10 amperes; in the summer this rate should be cut down to 6 amperes”.  The instrucƟons further 
note the adjustments should be increased or decreased to meet individual requirements. 

Indeed, the challenge for the Model A driver was opƟmizing the current and voltage provided to/from the baƩery under various 
driving condiƟons.   A typical 6V lead acid flooded car baƩery has the following characterisƟcsii: 

 Full Charge (at rest) = 6.3 – 6.4V  
 Min Voltage to charge battery = 6.45V  
 Max Battery Charge Voltage = 7.1V -7.2V 

 
If the input voltage to the baƩery exceeds 7.1V to 7.2V for a sustained period, the baƩery will start gassing off hydrogen caused by 
the electrolyte boiling off.  Should the baƩery electrolyte level go below the top of the baƩery plates, the baƩery will be permanently 
damaged.  Conversely, an undercharged baƩery can be damaged by sulfaƟon. 

Generally, the Model A generator produces well above 8V while driving.  The following chart is indicaƟve of generators tested by the 
author.  Under regular igniƟon load, the generator output is typically in the 8 to 10 volt range.  It is not unƟl the generator output 
amperage is close to the third brush seƫng value that the generator outputs voltage lower than 7.2 volts – the maximum level of 
charge for a 6V baƩeryiii.   
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Ford likely knew the implicaƟons of the baƩery overcharge condiƟon and for this reason, the InstrucƟon Book recommends the 
baƩery electrolyte level be checked every two weeks. 

The Model A dashboard ammeter indicates the current flow to, and from, the baƩery. Although generally direcƟonally correct, the 
ammeter is not very accurate.  Model A drivers know that the best posiƟon for the ammeter in the car while driving is in the zero 
rangeiv.  A number of tricks and techniques are/were used by Model A owners to adjust the baƩery charge rate including regularly 
adjusƟng the 3rd brush and driving with the car lights on during the day.  A more advanced technique included installing a variable 
resistor to more conveniently adjust the baƩery charge rate while driving.  Another soluƟon involved incorporaƟng a resistor into the 
headlight switch circuit so when the headlights were off the resistor reduced the baƩery charge voltage equivalent to the headlight 
load. 

All of this was very confusing for drivers and for the most part, the majority of drivers simply allowed the baƩery life to be 
compromised by over or under charging.  Further, during the winter months, dead baƩeries were a common occurrence as a result 
of undercharging.v   

Voltage Regulators 

In the late 1930’s automobile manufactures started to introduce voltage and current regulators.  Part of the reason for this was 
increasing automobile electrical loads resulƟng from the introducƟon of radios, heaters, more lights, brighter headlamps, and other 
accessories.  These loads necessitated more powerful generators and in conjuncƟon with the baƩery, a way to beƩer regulate the 
generator output.  In addiƟon, voltage regulaƟon served to reduce the power consumpƟon of the generator during driving (fuel 
economy) by opƟmizing the output required. 

The soluƟon used was an electro-mechanical regulator which, in addiƟon to incorporaƟng a cutout circuit, used coils to regulate the 
maximum generator output voltage and amperage as shown in the figure belowvi.  The voltage regulator circuit varied the current to 
the generator field coils to maintain a constant output voltage.  Typically, at generator output voltages above 7V the circuit would 
disengage the field coils and thus drop the generator output.  This created cycling of the voltage regulator coining the “vibraƟng” 
voltage regulator name.  For overcurrent protecƟon, a current coil limited generator output, however, in most cases, the regulator 
voltage control circuit governed.  There are good videos and descripƟons available online to explain how these devices workedvii. 
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Ford introduced a “2-Step” voltage regulator in 1934 for cars equipped with radios and vehicles with greater electrical demands such 
as police vehicles and bus chassisviii.  In 1939 Ford introduced a regulator with voltage and current regulaƟon.  

With the later introducƟon of the alternator, facilitated by the introducƟon of the transistor in the 1950’s, there was no longer a need 
for a separate voltage and amperage regulator as an alternator’s mechanical and electrical design controls the output voltage and 
current. 

Model A - Electronic Voltage Regulator (EVR) 

People have equipped Model A generators with electro-mechanical voltage regulators, however, this requires modificaƟons to the 
generator to get the field coil wiring to the outside of the generator case and does not look original to the car.  As a more pracƟcal 
alternaƟve, several approaches to incorporate EVRs have been used over the past 10 to 20 years. 

Based on my research there are two types of EVR’s that have been built and sold for the Model A: 

 Internal Style 
o Tom Wesenberg (TW) (deceased)– recently re-introduced  
o James Peterson (deceased) – no longer available 

 Cutout Style 
o John Regan - Fun Projects – disconƟnued 
o Jeff Stevenson – New Fun-Projects style – in development 

 
Internal Style EVR 

The regulators designed by Wesenberg and Peterson mount inside the generator housing.  The EVR replaces the 3rd brush in the 
generator requiring simple internal modificaƟons to the generator. 

This EVR design regulates the current to the field coils to maintain the generator output at a constant output voltage (at the cutout) 
of around 7.0V to 7.2V - at driving speed engine RPM.  The approach is somewhat similar to how the electro-mechanical voltage 
regulators worked.  These designs use a Zener diode as the voltage reference and a power transistor to control the field coil current 
level.  The designs will work with an electro-mechanical or diode cutout.  I have been running a Wesenberg EVR for over 12 years 
using both LED and incandescent bulbs using a diode cutout with no issues. 

The Peterson device, shown below, mounts on the inside of the generator band and only works with the long-style cylinder 
generatorix.  . 

 

 
Peterson EVR Wesenberg-type EVR in Cylinder Generator 

 
The Wesenberg design is also installed within the generator.  The picture above shows a Wesenberg-type EVR installed in the long-
style cylinder type Model A generator back plate. 

Cutout Style EVR 

The Cutout Style EVR replaces the regular generator cutout and as such does not require internal modificaƟons to the generator.  
This EVR type regulates the generator output by “shorƟng” the generator output to ground when the output voltage exceeds 7V.  
The EVR incorporates a voltage comparator integrated circuit and MOSFET as the basis of the circuit design. 
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The John Regan Fun Projects regulator was previously available commercially, however, one of the main circuit components became 
obsolete and producƟon of the EVR was disconƟnued.  The design was re-engineered by a group of Model T enthusiasts looking for a 
voltage regulaƟon device for the T generator.x 

Jeff Stevenson (modeltstarters.com) currently markets this type of EVR for the Model T under various voltage and polarity 
configuraƟons.xi  At the Ɵme of wriƟng, a 6V posiƟve-ground Model A version is sƟll pending.  InformaƟon on this device is currently 
limited, however, I understand the EVR output voltage range cycles between 6.2V and 7.2V during driving.  It appears the 
recommendaƟon for the third brush seƫng is for a maximum of 5 Amps output which potenƟally limits available generator capacity.  
User adjustments can potenƟally be made to the regulator to fine tune the output voltage if necessary. 

Both the Fun Projects and Stevenson EVRs can be damaged by inducing a reverse current through the devices by way of applying a 
jumper across the terminals (i.e polarizing, motoring or “flashing” the generator) and may experience complicaƟons if the baƩery is 
disconnected while the generator is operaƟng.  LimitaƟons may also apply for powerhouse generators. 

 Both EVR designs achieve the same result with different pros and cons.  The main advantage of 
the Cutout design is that it is a simple retrofit of the cutout, however, the generator power output 
is limited by the adjustment of the third brush.  The new Cutout design provides a cycling of the 
output voltage to the baƩery - meaning the car’s ammeter will fluctuate while driving.  The 
Wesenberg design is more electronically simple and regulates the field coil amperage allowing 
for a broader generator power output range.  With the Wesenberg EVR, the car ammeter will 
generally hold steady at a 1A to 2A charge except aŌer starƟng when a higher charging load is 
required to replenish the baƩery. 

Another benefit of an EVR is less generator load on the engine as the generator is not working 
as hard as it would otherwise to charge the baƩery.  This is parƟcularly the case with a 
Powerhouse generator. 
 
 

Tom Wesenberg (TW) Voltage Regulator Redesign Background 

Tom Wesenberg was an acƟve contributor to the Model A forums and well recognized for his understanding and rebuilding of 
generators and cutouts.  His EVR design was moƟvated in response to the baƩery overcharge situaƟon associated with the Model A 
generator and electrical system.  Wesenberg designed and produced his EVR for a variety of Model A generators including the Long 
Style and 3 and 5 brush Powerhouse generators.  Tom’s EVRs were very popular with Model A enthusiasts, however, they were very 
hard to get.  I was fortunate to obtain one in 2009 but was unsuccessful ordering one since. 

The Wesenberg EVR allows for a maximum generator output voltage of 7.0 to 7.2 V which is the opƟmum charge voltage for a 6V 
baƩery.  As a secondary benefit, the EVR conƟnues to regulate the power to the field coils in the event the generator is disconnected 
from the baƩery thereby protecƟng the generator from overheaƟng.  DisconnecƟng a generator from the baƩery causes a runaway 
effect resulƟng in high currents in the field coils and commutator arcing ulƟmately creaƟng high temperatures which destroy the 
generator wiring.  As a precaution always ground the output post of the generator in case the generator becomes disconnected from 
the battery during driving (e.g. Blown fuse or failed ammeter connections). 

The voltage regulaƟon principal Wesenberg used in his EVR is well known and used in many applicaƟons.  However, Tom’s design was 
unique because it was located within the generator housing enabling Model A owners to maintain the stock look of the generator 
rather than use an alternator. 
 
Sadly, Tom passed away in early 2022 and the EVR design and bill of materials was lost. 
 
StarƟng in 2022, I undertook to re-engineer the Wesenberg EVR along with incorporaƟng some improvements to the design.  This 
involved some challenges as Tom had obscured the markings on some of the key components which turned out to be unavailable 
anyway.  Tom also produced his own printed handcraŌed circuit boards.  A picture of the new design mounted on a generator brush 
plate is below.  

Fun Projects – Cutout Style EVR 
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The new “Wesenberg-type” EVR is available for all long-style generator styles and versions for 
the Powerhouse generators are being considered for development. 

The EVR holds the generator output voltage constant by altering the field coil power unƟl the 
maximum generator capacity is reached.  The chart below shows that the EVR maintains the 
generator output voltage (V-Gen) at around 7.2 V unƟl the output capacity of the generator is 
achieved.  ThereaŌer the generator output voltage decreases as load increases and the baƩery 
starts supplemenƟng the load draw.  The results below are shown for a specific generator 
tested but are indicaƟve of how most generators behave using the EVR.  I have tested many 
generators with the EVR and they all tend to have their own “personality” depending on the 
generator vintage and condiƟon.  
 
The baƩery voltage signature (V-BaƩ) starts lower than the generator output and decreases 
linearly as external load is applied.  This is a result of wire resistances and baƩery buffering 
behavior as load is applied over Ɵme.  Up to the maximum power output of the generator 
(approximately 10A in the case below), the baƩery charge voltage stays above the 6.5V 
minimum required. 

  

In the event the load applied exceeds the generator output level a discharge would be indicated on the vehicle’s ammeter as the 
baƩery is supplying the required incremental power. 

The maximum output (waƩage) of a generator can vary substanƟally by generator, however, the EVR’s ability to produce constant 
voltage performance up to the generators maximum output is generally the same.  Generator output will also vary with engine RPM.   
The generator tends to “kick in” above a 1000 engine RPM range.  To understand the limitaƟons of my Wesenberg-type EVR I have 
successfully tested EVR equipped generators up to 15A load and at varying RPM levels. 

Summary 

The addiƟon of an EVR is a good upgrade for most Model A owners.  An EVR is very likely to extend baƩery life and on balance make 
sure the baƩery remains in a charged state.  The increased use of LED bulbs with accompanying low power requirements can tend to 
result in generator over-voltage situaƟons due to limitaƟons on how low the generator third brush output current can be physically 
set.  An EVR also serves to miƟgate this issue. 

The installaƟon of an EVR is fairly simple requiring basic knowledge and tools.  The operaƟon of the EVR during driving can be 
confirmed by observing the vehicle’s ammeter gauge or by taking direct readings of the baƩery voltage as a test. 
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A Side Note on Generator Performance 

A Model A generator will produce up to 10A to 12Axii  of power output under ideal condiƟons based on generator condiƟon and 
engine RPM. However, the heat produced by the generator at this level of sustained output level is high which could damage the 
generator.  Owners with high current loads (e.g. 50cp incandescent bulbs, sealed beam headlamps, air condiƟoning, Christmas lights 
놴놲놵놶놷놳) should consider an alternator. 

TradiƟonally with incandescent headlamp (32 CP authorized by Ford) and taillamp bulbs, maximum nighƫme driving load, including 
the igniƟon system (2A) is around 8A to 9Axiii.  The intermiƩent loads, typically incandescent brake and signal lights and the horn, add 
approximately 5A to 6A and typically require incremental baƩery capacity under night driving condiƟons.  The consequence of these 
varying loads is the baƩery is being cycled between being charged and supplemenƟng the car’s power loads while driving.  Arguably, 
the use of LED lights reduces generator and baƩery loads, however, the high generator voltage output occurring below the third 
brush seƫng being achieved is sƟll an issue. 

I would NOT recommend the generator, equipped with an EVR, or not, be used at its maximum capacity on a sustained basis as a lot 
of heat will be generated and engine drag occur.  A safe 3rd brush seƫng for a generator is around 6 amps.  Again, the third brush 
seƫng is not applicable with the Wesenberg-type EVR, however, sustained high current load may compromise it. 

If you are driving a lot at night with a generator, I would recommend both an EVR and LED headlamps - not only for the lower power 
consumpƟon but for beƩer visibility and some of the “focused” bulbs having a proper light cutoff line.  LED brake lights also have a 
brightness advantage over incandescent brake lights and cars should also be equipped with a center LED brake light for addiƟonal 
safety. 

Michael Hill 
mĬill@missioncapital.ca 
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