The Artificial Pacemaker
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Beginning on 15 April 1960, the surgeon William C. Chardack in Buffalo, New York, USA implanted a device into the chest cavities of a series of 10 patients with heart problems based on failures of their hearts’ electrical systems.  The patients, who formerly would have died within weeks under any known treatment, lived from 18 months to thirty years.  The device, patented by engineer Wilson Greatbatch, used a mercury battery and a transistorized circuit to deliver a regular electrical pulse to the heart and keep it running at the proper pace. Greatbatch had built on decades of development by other engineers and surgeons, and the artificial pacemaker subsequently became perfected to the point where, by the end of the 20th century, over 100,000 were and are being implanted annually worldwide, giving the recipients—who would otherwise have had a poor prognosis—a full life span and quality of life.
Timeline:

1889
In 1889, J. A. McWilliam reported in the British Medical Journal of his experiments in which application of an electrical impulse to the human heart in arrest caused a ventricular contraction and that a heart rhythm of 60-70 beats per minute could be evoked by applying regular impulses (or is this basic science?)
1928
Physicist Edgar H Booth and Dr Mark C Lidwell in Sydney employed an AC-powered apparatus which delivered an electric pulse through a needle insulated except at its point, plunged into the cardiac chamber. It was used for 10 minutes on a stillborn infant, who subsequently recovered.

1932
Albert Hyman, working in New York, USA, described an electro-mechanical instrument of his own invention, powered by a spring-wound hand-cranked motor. Hyman coined the term "artificial pacemaker" to describe his device, but it is not clear it was ever used on a human.
1950
Engineer John Hopps, working with cardio-thoracic surgeon Wilfred Gordon Bigelow at Toronto General Hospital in Toronto, Ontario, Canada, employed an AC-powered, external device using vacuum tube technology to provide transcutaneous pacing, with some limited success.
1952
Surgeon Paul Zoll in Boston, MA, USA, kept alive a 65-year-old man with end-stage coronary disease, complete heart block, and recurrent cardiac arrest with external stimulation for 52 hours, and the patient survived for six months.
1957
Engineer Earl Bakken, working with surgeon Dr. C. Walton Lillehei in Minneapolis, MN, USA, applies a wearable, transistorized pacemaker.  Housed in a small plastic box, it had controls to permit adjustment of pacing heart rate and output voltage and was connected to electrode leads which passed through the skin of the patient to terminate in electrodes attached to the surface of the myocardium of the heart.
1958
The first clinical introduction into a human (Arne Larsson) of a fully implantable pacemaker at Karolinska University Hospital in Solna, Sweden, using a pacemaker designed by engineer Rune Elmqvist and surgeon Åke Senning, connected to electrodes attached to the myocardium of the heart by thoracotomy.  The device used rechargeable batteries that could be charged externally with an induction coil, but the device failed after three hours.  Over the next two years a series of trials eventually peaked in a patient living nine months.
1960
On 15 April, engineer Wilson Greatbatch, working with surgeon William C. Chardack, in Buffalo, NY, USA, employed an improved implantable pacemaker using mercury batteries.  Implanted in a series of 10 patients with varying profiles, the first patient lived for 18 months and one of the 10 lived for 30 years!  Medtronic (the company founded by Bakken to commercialize his wearable pacemaker) licensed the technology, and the commercial pacemaker was born.
1970
Greatbatch produced an improved pacemaker based on a lithium battery, which became the industry standard, and the use of the technique spread to bring extended life and quality of life to innumerable patients.  By the end of the 20th century, over 100,000 artificial pacemakers were being implanted annually.
