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One finds that inventors in many countries have reached the same goals, working almost 
completely without knowledge of each others' achievements. All contributed valuable ideas in 
this life-saving evolution, although very few built respirators that were widely used. Complete 
success was difficult, requiring mechanical ability, knowledge of physiology, attention to nursing 
care, widespread demand (as in an epidemic) and adequate finances. 

The evolution pictured here has not ended, but wonderful machines now exist, and 
thousands of lives have been saved. 

Sixteen plates (reproduced here in smaller size) were prepared in 1958 and exhibited at the 
Brussels World's Fair. They were deposited afterwards in the Smithsonian Institution, 
Washington, D.C. The drawings, except No. 2, were made by Jean A. Loynes. The commentary 
is by John Haven Emerson. 

Since 1958 we have learned about several other early respirators. These are listed in a 
Supplement following the original 16 Plates. 



































SUPPLEMENT 
 

Since 1958 several other early respirators (of the body-encasing type) have come to our attention. Among them 
perhaps the most important were those of Dalziel, von Hauke and Bell. 

In 1832 Dr. John Dalziel of Drumlanrig, Scotland, described a respirator in which the patient sat up with his head 
out. A bellows created pressure changes. We find no information concerning clinical use, but Dr. Robert Lewins of Leith 
was able to produce breathing motions when a "drowned seaman" was placed in Dalziel's respirator. See Historical Notes 
by C.H.M. Woollam in Anaesthesia, 31:537 (1976). 

Ignez von Hauke of Austria in 1874 made a cuirass for continuous negative pressure (an early use of CPAP). In 1876 
he built a whole-body respirator. See Woollam's references, pages 538-9. 

About 1882 Alexander Graham Bell designed a "vacuum jacket" pumped by a separate large bellows. Apparently this 
was not used clinically, but was tried on healthy volunteers, who attested to its effectiveness. The original pump and two-
part shell are on display at the Alexander Graham Bell Museum in Baddeck, Nova Scotia. (The proper connecting hose 
is missing.) Dr. Bell's notes show a complete understanding of the needs of artificial respiration. 

T. Thunberg in Sweden designed a unique respirator in 1920. It was not an iron lung of the usual kind because the 
patient was totally inside, ventilated by changes in air pressure; but it was a novel solution to an old problem. 

An interesting sequence started with Chilingworth and Hopkins (exhibit no. 11) who in 1919 mentioned use of 
their plethysmograph as a respirator. At about this time or soon afterwards Dr. Carl Binger in New York, using a 
plethysmograph, made the same observation. In the late 1920's Dr. Louis Agassiz Shaw in Boston, also studying small 
animals in a plethysmograph, observed that rhythmic pressure changes within it caused respiration. He subsequently 
teamed up with Philip Drinker to devise the first widely-used iron lung (exhibit no. 13). 

After 1932 there were refinements and many variations of basic respirators. Almost certainly other iron lungs were 
in-vented which our search has failed to discover. If you have information about any valuable invention of this kind not 
shown here, we hope you will send it to J. H. EMERSON COMPANY, Cambridge, Massachusetts, 02140. 
 

From a Statement in the Mid-1930's 
It has long been known that varying the pressure at regular intervals on the chest of a patient, without varying 

the pressure at the nose and mouth, will produce artificial respiration. Numerous devices of this nature have been 
evolved in many parts of the world during the last half century. They differ in design from simple portable bellows 
strapped over the patient's chest, to chambers in which variations of pressure may be produced, designed to enclose the 
patient's whole body with the exception of the head. 

In 1876 Woillez, a Frenchman, described an invention of this nature before a meeting of the French Academy of 
Medicine in Paris. He spoke of his apparatus as "... a zinc or sheet iron cylinder large enough to receive the body of an 
adult up to the neck. It is equipped with wheels which permit moving it rapidly to the place where it is necessary. The 
cylinder set almost horizontal, slightly inclined, is hermetically closed at the boot end and open at the head end. Through 
this opening at the head end you slide the body of the patient by means of a sort of stretcher equipped with rollers, on 
which he is previously placed; then you close the head opening around his neck by means of a diaphragm that you attach 
to the edges of the opening. The head thus remaining free rests on an appropriate support. A flexible, impermeable 
fabric, attached to the cover diaphragm is secured around the neck - to avoid as far as possible the passage of exterior 
air to the in-side of the apparatus, at the moment when the vacuum is produced there. 

The air thus confined in the apparatus around the body of the patient can be partially rapidly withdrawn by means 
of a powerful aspirator bellows of about 20 litres capacity . . . actuated by means of a lever. The interior of this pump 
communicates with the interior of the apparatus through a large tube tightly screwed on." 

In 1889 Dr. O. W. Doe described to the Obstetrical Society of Boston an infant respirator devised by Dr. Egon 
Braun of Vienna which operated on the same physical principles employed earlier by Dr. Woillez with the exception that 
the attending doctor's own lungs, as he forced air in and out of the small cabinet, took the place of the bellows 
described by Woillez. There followed a period when workers in many parts of the world including South Africa, Austria, 
England, and particularly the United States developed variations of Dr. Woiliez's machine. 

Partly due to the fact that electricity was-not generally available during this early, developmental stage, none of 
these machines found any considerable acceptance. It was not until about 1928 that a machine developed at the Medical 
School of Harvard University in cooperation with the New York Consolidated Gas Company was well received by the 
Medical profession. 

In the summer of 1931, during a widespread epidemic of poliomyelitis (infantile paralysis) the need for respirators 
was so general that the supply was not sufficient to fill the demand. The Emerson Respirator was developed with the 
purpose of designing a machine so simple in construction that the price would be within the reach of a large number of 
hospitals. At the same time the paramount importance of having the machine practical and convenient was kept in mind. 
This development incorporated a number of improvements never before available. These included a respiration rate 
variable over a wide range; quiet operation; quick insertion and removal of the patient being treated; and a means for 
rapid shift to emergency hand operation in the event of current failure. 

This machine with its many improvements was sold for less than half the price of any respirator then on the market. 
In a short time the Emerson design replaced entirely the type of machine developed by the Medical School of Harvard 
University. 

The new features (which Emerson had refrained from patenting in this life-saving invention) were' adopted by all 
manufacturers and were soon used universally. 






