
Pacemakers I designed for Earl Bakken, Medtronic’s Founder. 
 
In 1958, Earl, who was an electrical engineer, and co-
founder of Medtronic Inc., developed the first 
wearable/portable ventricular pacemaker.  
Earl’s wife was a surgical nurse working with Doctor 
Walt Lillehei, a pioneering heart surgeon at the 
University of Minnesota. 
Earl named his device the Medtronic 5800 because it 
was created in 1958. 
The model 5800 was the first commercially success 
cardiac pacemaker.  
The 5800 was adjustable for output RATE, and output 
pulse energy in MA, (milliampere). 
 
Pacemakers can be divided into two categories, external 
or implantable.  
An implantable pacemaker needed to be small, body 
compatible, with multi-year battery life. 
It also is only used in one person.  
When that person dies, or if the implantable device 
needs to be replaced, for any reason, it cannot be 
reused.  
External means that the device is used outside of the 
human body.  
An external pacemaker was used in hospitals, ambulances, emergency rooms, and ICU’s, primarily 

for life support and as a test device. 
An external device needs to function over a greater 
range and also needs to easily adjustable. 
I joined Medtronic in 1970. 
The 5880A replaced the 5800 in the mid-1960’s. 
I don’t know who designed it, but I am sure Earl and 
my supervisor, John Menken, both had a role. 
The 5880A had many improvements over the 5800, 
but most importantly it was a “DEMAND” 
pacemaker.  
That means the 5880A monitored the heart and 
only initiated a heartbeat when the heart was not 
beating on its own. 
Hence the 5880A rotary control for sensitivity that 
is marked “ASYNCHRNOUS-DEMAND”. 
The 5880A was an excellent pacemaker, but it had 
one significant shortcoming.  
The 5800A was affected by Radio Frequency 
Interference, (RFI).  
Pacemakers of the 1960s and 1970s were 
notorious for that. 



Medtronic’s Marketing Department wanted a new external 
pacemaker, which they named Model 5375. 
They wanted many new or expanded features in the 5375 
pacemaker, but most of all they wanted me to eliminate a 
problem.  
In 1978 I was the lead electronic designer of the 5375.  
The then current model, the 5880A, was susceptible to 
interference from many types of electrical devices and 
machines. 
This was a big problem at the time. 
Earl Bakken spoke with me directly about this weakness.  
Earl wanted RFI problem eliminated. 
The 5375 had to be totally immune to any type, or any level of 
Radio Frequency Interference (RFI). 
I designed the Model 5375 so that it was not affected by even 
extremely high levels of RFI.  
 
In 1984 I was a Senior Principal Electrical Engineer. 
I was also the lead engineer on a multi-year project to 
develop a new dual chamber, external pacemaker.  

“Dual chamber” 
meant the new 
pacemaker 
could initiate a 
pulse in chambers of the heart. Earl was keenly 
interested in the design of this new external pacemaker 
also. 
He attended most of the monthly project meetings. 
The Model 5330 had five variable controls, whereas the 
Model 5375 had three.   
I needed to incorporate the new custom Integrated 
Circuit into the 5330 design, also.  
I have written about that in another story. 
 
While searching online for pictures of the 5375 and the 
5330, I was surprised and hugely gratified to learn that 
many of these devices are still being used to save lives. 
They are for sale on eBay with current calibration dates. 
I designed other devices during my twelve years at 
Medtronic.  
I earned five patents there, but in retrospect I feel best 
about these two pacemakers.  
These devices have supported millions of human 
hearts and are still helping people in China, India and 
other poorer regions fifty years later.        Tom. 


