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The first mechanical pump 

application in the foundry was to 

circulate furnaces. In a modern 

reverberatory furnace all the heat is 

applied to the metal bath from the 

top and so absent circulation, you 

have very hot metal at the top and 

much cooler metal at the bottom. 

This impedes heat transfer and leads 

to inefficiency that can impact the 

energy cost of heating the furnace 

very substantially. By circulating 

the furnace, we greatly reduce the 

temperature stratification in the 

bath and improve the heat transfer, 

often in the range of 20-40%. As 

energy is the 2nd biggest input cost 

behind aluminum in the foundry 

process, this cost reduction is 

truly transformational to foundry 

operations. Additionally, the 

circulation process ensures better 

alloy homogeneity and thus better 

metal quality. Foundries that melt 

their own ingot, sow or scrap will 

also see substantial improvement 

in melt rate as the circulated metal 

will produce the same benefit as 

stirring ice in a cup of coffee. So, 

with mechanical pump circulation 

you get major energy cost savings, 

better metal quality and improved 

melt rate.  Not so bad.

JEFF KELLER
CEO 
Molten Metal Equipment Innovations

ARTICLE TAKEAWAYS:
•	 Mechanical Pumps improve heat transfer with reduced energy consumption
•	 Mechanical Pumps provide better metal quality and reduce dross creation

Continued on next page

TRANSFORMATIONAL TECHNOLOGY:   
MECHANICAL MOLTEN ALUMINUM PUMPS

My dad often says that we don’t celebrate enough in life. I think he’s right 

and so I’d like to take a minute to celebrate one of the great advancements 

in foundry operations, the mechanical pump! Self serving I realize as 

someone who is part of a mechanical pump company, but it truly is a 

transformational technology that has radically changed how foundries 

operate for the better.  Like all great advancements, there is someone 

that is central to the story, and so (because he would never toot his own 

horn), I’d also like to celebrate Paul Cooper who did so much to lead this 

revolution.

The mechanical pump is born out of physics and fluid dynamics. Some 

may argue impellors are only so sexy and far from cutting edge, but I 

will suggest that spinning things on a shaft has led to many of the great 

innovations of the modern age! Think Kitty Hawk, and then Cleveland. In 

Cleveland a young engineer was modeling a new impellor design (using 

wood at first) to create flow while dealing with the realities of pumping a 

liquid that is very hot and full of submerged solids that clog pumps and 

break things. To say that mechanical pumps in the foundry industry got 

off to a rocky start is entirely accurate.  When one of the first designs was 

shared with a trusted professor at his graduate school, the assessment was 

blunt; “that won’t work.” Like all great innovators, he was undeterred and 

continue to pursue his design improvement to open up the pump base 

aperture to allow solids to pass while creating strong flow. Thirty years 

later, the impact pumps have had on the foundry industry is indisputable 

and the continued drive to innovate now allows pumps to circulate, transfer 

and dose molten metal all to the benefit of industry performance.
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The next innovation was to apply mechanical pump technology to the task of moving molten aluminum out of the 

furnace to the point of next use.  Prior to this application the accepted technology was gravity and tap out plugs. 

While gravity is free, the use of tap out plugs and a trough with a downward slope makes it very challenging to 

control the flow of metal. If the flow is too slow, you freeze the metal, too fast and you create turbulence which 

has the effect of exposing more aluminum to the air than necessary or desired, increasing dross creation and 

reducing the amount of metal available for sale. It also can place a foundry associate in harm’s way and increase 

the possibility of an accident. Importantly it is very limiting in foundry layout design, as metal always must go 

downhill. Enter the transfer pump transformation! Using a traditional transfer pump with a pipe, there is a greater 

ability to control the flow of the metal by using the variable speed drive that controls the pump motor. Depending 

on how high the metal needs to be lifted to get it out of the furnace, the speed of the pump, and thus velocity of 

the metal can be controlled. The use of piping, however, restricts the flow of the metal and can result in turbulence 

as the metal exits the piping, given that the metal is forced out of the piping at a higher velocity due to the need 

to satisfy the lift requirements. So, let’s get rid of the pipe. The launder transfer pump best addresses the velocity 

issue by using a “chimney” in which the metal rises up without the restriction of a pipe and with the significant 
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benefit of limiting the amount of air the aluminum comes in contact with, thus creating a skin that protects all the 

metal beneath it from oxidizing. As the metal exits the chimney and enters the launder it flows quiescently to the 

next point of use, with no added dross creation.  It has been our experience that this method of metal transfer can 

reduce dross creation by more than 50%.

The most recent innovation is to use mechanical pumps to provide liquid metal directly to the mold. The dosing 

pump application allows for very accurate metal delivery, generally within 1%-3% of overall shot weight.  The use of 

mechanical dosing pumps can often simplify the metal delivery system eliminating more costly components and 

saving space as it can be a very compact system. For foundries that are manually ladling metal, it is a significant 

safety and cost improvement.

So let’s celebrate! The transformational impact of mechanical pumps has been only a small part of the innovation 

that continues to lead our industry forward. The levels of production and gains in productivity continue to move 

forward as we meet ever increasing demands that will see more exciting development in the years ahead. So, 

some acknowledgement of what we have accomplished is appropriate, but our focus needs to stay on the future 

and leveraging these gains to set the bar yet again higher.  New materials, less industrial water usage, competing 

technologies to power the next generation and lots more ensure that there will be no shortage of opportunities for 

all of us to find new things that “won’t work” and see them become the new way.

Contact: 
JEFF KELLER
jeff.keller@mmei-inc.com

TOP INNOVATIONS 
THAT TRANSFORMED FOUNDRIES

17

mailto:jeff.keller%40mmei-inc.com?subject=

	Top Innovations That Transformed Foundries
	Jim Gauldin
	President, Palmer Manufacturing & Supply, Inc.
	Transforming from the CorE
	Andrea Hefty Lindquist
	General Manager, Sure Cast Foundry

	Drive Smarter Decisions with Detailed Casting Data
	NINA DYBDAL RASMUSSEN

	Breaking Down Electricity Billsin the USA: Why it matters
	WESSEL J. WATT
	CEOWatt Industries LLC   


	Transformational Technology:  Mechanical Molten Aluminum Pumps
	JEFF KELLER
	CEOMolten Metal Equipment Innovations


	Real-Time Intelligence: 
	HMI Diagnostics & Data Acquisition
	S M ABDUL BASIT IMAM
	Electrical EngineerCMH Manufacturing Company


	Waupaca’s Commitment to Green Sand Reclamation 
	Cory ashburn
	Regional Account Manager – MidwestSIMPSON


	MoldMaking & Coremaking Automation Technologies Reduce Variability to Increase Quality
	JIM GAULDIN
	President Palmer Manufacturing & Supply, Inc.


	Cast Iron Riser Design
	DAVID C. SCHMIDT
	Vice President Finite Solutions, Inc.


	Heating Options for Non-Crucible Aluminum Furnaces
	Martin Reeves
	New Business DevelopmentSINC Thermal   


	DUCTILE IRON TREATMENT LADLES
	STEVEN HARKER
	Technical Director Acetarc Engineering Co. Ltd


	How to Target High Performing Markets Segments
	JEFF ANTONIC
	Managing PartnerStratecasts


	Integrated Force-Controlled Automation for Robotic Grinding
	NA Exclusive Solutions PartnerESA Automation

	Intelligent CNC Grinding Automation
	RAFAEL DINEIGER
	Sales Manager InternationalReichmann & Sohn GmbH


	Better Sand Makes Better Castings
	JIM Gauldin
	PresidentKlein Palmer Division


	The Breakthroughs That Changed Foundries Forever—Born from Our Industry
	Jerry Senk
	PresidentEquipment Manufacturers International, Inc.


	Closing the Loop on Machining Waste
	SOUMYA AGARWAL
	Data ScientistSun Metalon, Inc.

	Automating Lubrication for Die Casting
	TROY TURNBULL
	President Industrial Innovations, Inc.


	Maintenance Solutions for Aluminum Furnaces
	Co-OwnerD and S Consulting LLC

	Grandes innovacionesque transformaron las fundiciones
	Jim Gauldin
	President, Palmer Manufacturing & Supply, Inc.jim.gauldin@palmermfg.com


	Transformación desde el Corazón
	Andrea Hefty Lindquist
	Gerente General, Fundición Sure Cast 


	Tome Decisiones más Inteligentes Basadas en Datos Pormenorizados
	Desglose de las facturas de electricidad en EE.UU.: por qué es importante
	Tecnología Transformadora:  Bombas Mecánicas para Aluminio Fundido
	Inteligencia en Tiempo-Real: 
	Interfaz para Diagnóstico & Adquisición de Datos
	Waupaca: Comprometido con la Recuperación de Arena 
	INSTALACIÓN AUDAZ DE AUTOMATIZACIÓN PARA AUTOFRAGUANTE 
	Diseño de Montantes en Hierro Fundido
	Opciones de Calentamiento en Hornos sin Crisol para Aluminio 
	CON CUCHARAS DE TRATAMIENTO
	DE HIERRO NODULAR
	Cómo Apuntar a los Segmentos de Mercado con Mejor Performance
	Automatización Integrada con Control de Fuerza en Desbarbado Robotizado
	Desbarbado AutomáticoCNC Inteligente
	Mejor Arena Mejores Piezas Fundidas
	Las Innovaciones que Cambiaron para Siempre las Fundiciones: Nacidas de Nuestra Industria.
	Cerrando el Lazo en el Desperdicio del Mecanizado
	Lubricación Automáticapara Inyección 
	President Industrial Innovations, Inc.

	Soluciones de Mantenimientopara Hornos de Aluminio




