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uch of the history of the origin of the

Institute for Radio Engineers Profes-
sional Group of Medical Electronics has
been reported in the 1959 article by L.H.
Montgomery, Jr. This group became today’s
IEEE Engineering in Medicine and Biology
Society in due time. However, the lists of
committee members are incomplete, and not
much is said about the Transactions. The
following information is published to sup-
plement the information contained in
Montgomery’s article. I also provide infor-
mation about the origin of the Annual Con-
ferences dedicated to engineering in
medicine and biology, the Joint Executive
Committee on Medicine and Biology and the
very early relevant activities of the AIEE
Committee on Electrical Techniques in
Medicine and Biology. The information is
collected from my files. Not included are
comments about the development of the In-
ternational Federation for Medical and Bio-
logical Engineering and IEEE
representation in the International Union of
Pure and Applied Biophysics (IUPAB), the
Alliance for Engineering in Medicine and
Biology, and more recently, the American
Institute of Medical and Biological Engi-
neering.

Early History of G-EMB AdCom

Table 1 lists the complete membership of
the AdCom from 1952 to 1960, including ex
officio members and advisors. Originators
were L.H. Montgomery, C.M. Ballard and
Julia Herrick. Britton Chance, Harry Grund-
fest and V.K. Zworykin joined the first com-
mittee. Britton Chance, well known
biophysicist, and Harry Grundfest, eminent
physiologist from Columbia, left the com-
mittee shortly thereafter. Otto Schmitt, W.
Greatbatch and, one year later, Herman
Schwan entered the AdCom to serve for
many years to come. Figure 1 is a summa-
rizing graph covering the period from 1951
to 1970, not including ex officio members
and advisors. Table 2 lists membership for
the period 1951 to 1960, indicating the rapid
increase typical for the growth of the field.

Early History of the Transactions
The Transactions started publishing in
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1955. The administrative Committee of the
IRE Professional Group on Medical Elec-
tronics at the time was composed of Chair-
man V.K. Zworykin, Vice Chair Lee Lusted,
Secretary Treasurer Wilson Greatbatch,
Members L.E. Flory, J.F. Herrick, J.K. Hil-
liard, U. Liddel, L.H. Montgomery, Ir., A.J.
Morris, O.H. Schmitt, H.P. Schwan, N.
Smith, and A.R. Tunturi.

The first issue, PGME 1, was dedicated
entirely to modern technical developments
in the field of electrocardiography. It was
organized by E. Franck from the Elec-
tromedical Laboratory at the University of
Pennsylvania and primarily concerned with
the theory of the surface potentials produced
by the heart, development of the rotating
dipole concept, and lead systems developed
by Burger, Franck and Schmitt.

PGME 2 (October 1955) has a panel
discussion on medical electronics held on
March 24 at the 1955 IRE National Conven-
tion. It was organized by O. Schmitt. Ad-
dresses were presented by J.W. Buchta, S.
Briller, B. Chance, S.R. Gilford, C.C.
Johnston, H. Skifter. Others emerging in the
field contributed to the discussions.

PGME 3 (November 1955) has papers
presented at the Conference on Plethys-
mography held in December of 1953 at Buf-
falo, N.Y. and edited by W. Greatbatch and
H.P. Schwan. Papers include presentations
by J. Nyboer (pioneering impedance
plethysmography), H. Kalmus (a pioneer in
U.S. flowmeter systems), and Herman P.
Schwan (tissue impedances) and several ab-
stracts.

PGME 4 (February 1956) contains pa-
pers from a “Symposium on Physiologic and
Pathologic effects of Microwaves,” held
Sept. 23-24 1955 at the Mayo Clinic. Fifteen
papers were presented. Sessions included: 1)
Problems that are challenging investigators;
2) Field intensities generated by microwave
radiating systems; 3) Effects of microwaves
on the eye; and 4) General session on bio-
logic effects. This first meeting on micro-
wave bioeffects was attended by about 80
persons and featured a number of important
contributions. G.H. Brown, at RCA, at-
tempted to repeat some of the European
work on bacterial effects without success.
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Williams, et al., presented an excellent piece
of work on lens opacities. D.A. Copson was
probably primarily responsible for the mi-
crotherm food processing technology. Scott
Blois is one of the early pioneers of param-
agnetic resonance techniques in biophysics.
T.S. Ely and D.E. Goldman reported their
outstanding early study on animal responses
to microwaves. H.P. Schwan and K. Li pre-
sented their early dosimetry work and argu-
ments for a 10-mW/cm” standard.
PGME-5 (July 1956, Ed. Lee Lusted) con-
tains papers presented at the 1955 WESCON
Medical Electronics Session. Contributors
were H.P. Hovnanian and R.B. Holt, W.E.
Tolles and R.C. Bostrom, G.N. Webband V. A.
Kusick, A.J. Morris, and J.P. Swanson and an
important contributed paper on “Effects of
Electric Shock on Man” by C.F. Dalziel.
PGME-6 (October 1956, Ed. Otto
Schmitt) was of a more biophysical orienta-
tion. The first two papers by O. Schmitt and
K.S. Cole summarize modern developments
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in axonology. The papers by R.W.G.
Wyckoff are about electronmicroscopic and
ultracentrifuge studies of viruses and macro-
molecules, and by E. Pollard on ionizing
radiation studies of viruses. All papers dem-
onstrate the usefulness of modern instru-
mentation and analytical concepts in nerve
physiology and emerging biophysics.

PGME-7 (Dec 1956) contained two con-
tributed papers and papers and abstracts pre-
sented at three sessions organized by the
Professional Group on Medical Electronics
at the 1956 WESCON Convention in Los
Angeles.

Only two issues were published in 1957.
A Symposium issue was dedicated to heart
sounds (Organizer University of Buffalo).
Three issues appeared in 1958. In 1959 four
issues appeared. Three of them contained
conference papers about artificial organs,
computers in medicine and biology and
blood flow . The Conference on Computers
in Medicine and Biology (11th Annual Con-
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ference on Electrical Techniques in Medi-
cine and Biology, Chairman Otto Schmitt)
was the first such conference to attract a
really large attendance and submission of
many papers.

In 1960, four issues appeared. One of
them was dedicated to Stuart McKay, a pio-
neer in telemetry. Another includes papers
from the 12th Annual Conference on Elec-
trical Techniques in Medicine and Biology,
organized by H.P. Schwan in Philadelphia.
This conference was also very well attended.
The central topic was dedicated to nonioniz-
ing radiations and their bioeffects.

The first issues were almost entirely
composed of papers which had been pre-
sented at meetings dedicated to special top-
ics, and participants were usually invited. I
participated in many of these early meetings
and remember them with nostalgia. Atten-
dance was not large, and discussions lively
and often productive. Contributed papers
came in slowly at first, but since 1960 with
increasing frequency. By then, the Transac-
tions had become well established, adding
greatly to the visibility of the emerging field
of medical electronics. Furthermore, the
1958 and 1959 Annual Conferences were
the first ones to attract large attendance.
Thereafter, the field was broadened as the
Transactions title was changed replacing
“Medical Electronics” with “Medical and
Biological Engineering.” The development
of the Transactions also benefited greatly
from the dedication of a number of able,
hardworking editors including Julia Herrick,
Lee Lusted, Ted McNichol Jr., R.L. Schoen-
feld, Dave Geselowitz, H. Sun, and the re-
cently deceased Theo Pilkington.

Annual Conferences and
JECMB Membership

The annual conferences on engineering
in medicine and biology began after World
War II, apparently in 1949 (my records only
go back to 1952). They started about four
years before the IRE Professional Group on
Medical Electronics formed. Initial sponsor-
ship was solely by the American Institute for
Electrical Engineering (AIEE). The Institute
for Radio Engineers (IRE) and Instrument
Society of America (ISA) joined in 1953,
and shortly thereafter the Joint Executive
Committee on Medicine and Biology
(JECMB) formed. A document, “Organiza-
tion and Functions of the Joint Executive
Committee on Medicine and Biology,” was
formulated and adopted by the committee at
its organizational meeting in Chicago on
Nov. 11, 1954. It stated that the committee
structure should consist of two members plus
the secretary of each of the three sponsoring
societies and the past chairman of the preced-
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Table 1. Professional Group on Biomedical Electronics
Officers and Administrative Committee Members 1952-60

Year Chairman

Vice-Chairman

Secretary-Treasurer

Committee Members

Advisory Members

Ex-Officio

1952 L.H. Montgomery

C.M. Ballard

J.F. Herrick

Britton Chance
Harry Grundfest
V.K. Zworykin

1953 L.H. Montgomery

Britton Chance

J. F. Herrick

S.R. Gilford
W. Greatbatch
A.J. Morris

1954 J.F. Herrick

O.H. Schmitt

W. Greatbatch

L.B. Lusted
L.H. Montgomery
A.J. Morris

1955 V.W. Zworykin

L.B. Lusted

W. Greatbatch

L.E. Flory

J.F. Herrick

J.K. Hilliard
Urner Liddel

L.H. Montgomery
A.J. Morris

0.H. Schmitt
H.P. Schwan
Newbern Smith
A.R. Tunturi

1956 VK. Zworykin

L.B. Lusted

W. Greatbatch

Carl Berkley
Matthew Conrad
L.E. Flory

J.F. Herrick

J.K. Hilliard

E. Levinthal
Umner Liddel
L.H. Montgomery
O.H. Schmitt
H.P. Schwan
Newbem Smith
W.E. Tolles

Otto Glaser

1957 L.B. Lusted

Urner Liddel

W.E. Tolles

Carl Berkley
Matthew Conrad
L.E. Flory

W. Greatbatch
J.F. Herrick

J.K. Hilliard

E.C. Levinthal
L.H. Montgomery
J.W. Moore
O.H. Schmitt
H.P. Schwan
VK. Zworykin

G.E. Burch
L.M. Hellman
C.F. Kay

J.P. Sampson
DeWitt Stetten
S.F. Thomas

T.H.Ham

1958 U. Liddel

W.E. Tolles

Carl Berkley

Matthew Conrad
L.E. Flory

W. Greatbatch
J.K. Hilliard

L.B. Lusted
J.W. Moore
0.H. Schmitt
H.H. Zinsser
VK. Zworykin

G.E. Burch
L.M. Heliman
C.F. Kay

J.P. Sampson
DeWitt Stetten
S.F. Thomas

G.F. Buranich
J.F. Herrick
TH. Ham

1959 W.E. Tolles

L.E. Flory

G.N. Webb

R. Bowman
Saul Gilford
J.P. Hervey

U. Liddel

L.B. Lusted,
E.F. MacNichol
J.W. Moore
O.H. Schmitt
H.H. Zinsser
V.K. Zworykin

G.E. Burch
Duncan Holaday
Ogelsby Paul
J.P. Sampson
DeWitt Stetten

Carl Berkley
M. Conrad

W. Greatbatch
T.H. Ham

J.F. Herrick
J.E. Jacobs
R.S. Mackay
W.J. Poch
JM. Reid

J.W. Woodbury

1960 H.P. Schwan

R.S. Mackay

G.N. Webb

W.R. Adey
R.L. Bowman
J.F. Davis

Saul Gilford
J.P. Hervey
E.F. MacNichol
J.W. Moore
W.E. Tolles
H.H. Zinsser
VK. Zworykin

G.E. Burch
Duncan Holaday
Ogelsby Paul
J.P. Sampson
DeWitt Stetten

Carl Berkley
M. Conrad
L.E. Flory
W. Greatbatch
F.F. Herrick
J.E. Jacobs
U. Lidde!
L.B. Lusted
J.M. Reid
O.H. Schmitt
R.G. Stranix
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ing Medicine and Biology Conference. This
committee was responsible for the organiza-
tion of the annual meetings by choice of meet-
ing site and appointing conference and
program chairs. It also dealt with the coopera-
tion of interested societies. Later, the commit-
tee dealt with other matters of interest.” The
committee changed its name from General
Committee to Joint Committee when IRE and
ISA joined.The name Joint Executive Com-
mittee on Medicine and Biology appears first
in the program of the 9th Annual Conference
and was to last until the committee was re-
placed by the Alliance for Engineering in
Medicine and Biology 14 years later. The early
conferences were dedicated to electronic in-
strumentation and nucleonics in medicine and
attendance was limited. The sixth conference
chairman’s (S.R. Gilford) final report lists ses-
sions on diagnostic devices, X-ray, blood
measurements and electrophysiology. It also
expresses “...some concern for the future of this
conference, since the attendance records
showed a gradually decreasing atten-
dance...This had been...attributed to the shiftin
empbhasis...The first three conferences reached
an attendance peak of...650 in 1948 to 1950.
There was a sharp drop at the fourth conference
to about 230 and a further drop to 196 at the
fifth conference.” S.R. Gilford and Harold J.
Morowitz subsequently published a fine edito-
rial, “Electronic Instrumentation and Nucleon-
ics in Medicine” in Science.

A significant change took place starting
with the 11th Annual Meeting. The number
of papers increased about fourfold as a dif-
ferent membership of the JECMB had
emerged. The table lists the meetings until
1961, when the combined annual meeting
and the International Federation on Medical
Electronics meeting in New York attracted
more than 2,000 attendees. In July 1962, the
JECMB acted on a recommendation by H.P.
Schwan: “Dr. Schwan moved that Dr. Schmitt
be authorized to form an ad hoc committee
whose responsibility will be to prepare recom-
mendations—after a re-examination of the sci-
entific and technical interests of the
JECMB—for expanded activities which may
include cooperation with other societies having
related interests. (Minutes of JECMB meeting
July 18, 1962).” The motion carried. But an-
other half a decade passed before the alliance
was formed.

AIEE Committee on
Electrical Techniques in
Medicine and Biology
My files on the AIEE Committee on
Electrical Techniques in Medicine and Biol-
ogy are less complete. AIEE activities in the
field began rather early, about 1948, some
four years before 1 became active and at-

B

Table 2. Professional Group on
Biomedical Electronics
Membership (1952-1960)
Year Total Affiliates
Membership
1952 539
1953 1000
T%T 1181 L
1955 1389
1956 1542
1957 1661 47
1958 1711 104
1959 2134 167
1960 2344 205

tended meetings rather frequently, giving
papers and joining committees. The AIEE
Committee on Electrical Techniques in
Medicine and Biology was part of the Sci-
ence and Electronics Division of the AIEE.
Its main contribution to the field was the
organization of the annual conferences.

The committee also organized several spe-
cial sessions at the large general AIEE meet-
ings which took place twice each year. For
example, T.H. Rogers presided over a Febru-
ary 1956 session with six papers given by A.L.
Albin and H.M. Sachs (Armour Research
Fdt.), Saul Aaranow (Mass. Gen. Hosp.), H.P.
Schwan and Kam Li (Univ. of Pa.), M.E.
Hayes (Westinghouse), J.E. Jacobs and H.
Berger (GE), and E.H. Wood (Mayo Clinic).

The minutes of a January 1955 commit-
tee meeting list E.D. Trout as Chairman,
T.H. Rodgers as Vice Chairman, and H.P.
Schwan as Secretary. On Dec. 26, 1956 a
“Report of AIEE Ad Hoc Subcommittee on
AIEE, IRE, ISA Cooperation“ (chairman,
H.P. Schwan) was submitted.3 It recom-
mended that AIEE cooperate with IRE and
ISA to establish common sponsorship of the
annual conferences. This set in motion ne-
gotiations leading to common sponsorship
with IRE and ISA (as apparent in the joint
1957 conference and all others to follow). In
1956 T.H. Rodgers served as chairman and
H.P. Schwan as vice chairman.

The minutes of the JECMB meeting from
Oct. 25, 1957 in New York report, for the
first time, representation by IRE (C. Berk-
ley, L.G. Cumming and H.P. Schwan [also
representing AIEE]) and ISA (D.A. Ho-
laday, R.H. Tripp). The meeting was chaired
by T.H. Rogers. AIEE representatives in-
cluded Rogers, R.S. Gardner, W.S. Lusby,
and Schwan. “The desirability and feasibil-
ity of continuing the Annual Conferences
with full participation and sponsorship by
the present three sponsoring societies” was
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stated and “organization of proper machin-
ery, under JECMB, to effectively carry on
the necessary work involved” decided. At
the same meeting, H.P. Schwan recom-
mended on behalf of IRE that Minneapolis
be chosen as the site for the 1958 conference
and submitted the name of O.H. Schmitt as
Conference Chairman. Both suggestions
were accepted after due study. With the Min-
neapolis and subsequent Philadelphia meet-
ings, organized by Schmitt and Schwan
respectively, a new spirit and interpretation
of the BME field had began, replacing the
previous small attended meetings by large
scale and more broadly conceived confer-
ences. A few years later, the name Medical
Electronics was replaced by Engineering in
Medicine and Biology in order to attract a
broader representation of all engineers with
pertinent interests.

Common sponsorship of the annual con-
ferences prevented the occurrence of many
small meetings between the competing so-
cieties. From then on there was only one
large BME annual conference for many
years to come. In addition, regional meetings
developed, first in San Diego, then the
Rocky Mountain conferences were added.
Other regional meetings followed in due
time. These regional conferences proved
sufficiently successful to last to this day.

Herman P. Schwan has re-
ceived three doctoral de-
grees: Ph.D., Frankfurt,
1941; Dr.habil. Frankfurt,
1946,; Honorary D.Sc., Uni-
versity of Pennsylvania,
1986. He has been with the
University of Pennsylvania
since 1950, where he headed
biomedical engineering ac-
tivities from 1952 to 1973. He is currently the
Alfred Fitler Moore Professor Emeritus in
biomedical engineering. He has also been a Uni-
versity Lecturer at Drexel University since 1983.
He has received the 1974 B. Rajewsky Price
Award for Biophysics; the 1983 IEEE Edison
Medal; the AIEE Kendall Award, 1983; 1984
Centennial Medal; and the first d’ Arsonval Medal,
Bioelectromagnetic Society, 1985. Dr. Schwan
has served on many interdisciplinary committees
for IEEE, the Biophysical Society, the Biomedical
Engineering Society, and the NIH.

He served as the first chairman of ANSI's C96
committee on electromagnetic radiation hazards.
He chaired three of the annual biomedical engi-
neering conferences, one for the Biophysical So-
ciety, and many conference sessions. Dr. Schwan
has published about 300 articles, edited two
books, and presented some 360 lectures at national
and international meetings and universities. He is
a member of the National Academy of Engineer-
ing. His major research areas include electrical
and acoustic properties of biomatter, dielectric-
spectroscopy, electrode properties, electromag-
netic field interactions with biological matter, and
electromagnetic safety standards.
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Dr. Schwan can be reached at the Univer-
sity of Pennsylvania, Department of Bioengi-
neering, Philadelphia, PA 19104,

End Notes

1. This was increased to three representatives of
each society in 1960.

2. For example, an inquiry was received in 1959
from Sen. Hubert H. Humphrey, chairman of a
subcommittee on reorganization and international
organizations, acting on behalf of the United
States Senate, International Health Study. The
inquiry concerned a forthcoming committee on
“The Federal Government and Medical Electron-
ics.” The JECMB submitted a 10-page statement.

Sen. Humphrey responded, “Dear Dr. Schwan: It is
a delight to have your splendid report on behalf of
the JECMB. It contains precisely the type insight
which will prove invaluable for our subcommit-
tee....We will be making ample reference to it and
look forward to being in constant close touch with
you. AIEE, IRE ISA are all to be congratulated for
their fine leadership—through your own able chair-
manship. With best wishes, sincerely, Hubert Hum-
phrey.” Sen. Humphrey, in a 1961 memorandum,
proposed expansion of federal support, including $8.4
million per year for medical electronics and NIH
grants of nearly $1 million for special resource centers
forexpanded computer technology in medical science,
indicating further action. One House resolution re-

quested $1.5 million for two regional centers for
biomedical electronics.

3. H.P. Schwan was the only one to serve for a
number of years on all three administrative com-
mittees (IRE AdCom, AIEE-EMB committee and
JECMB). This enabled him to introduce a variety
of suggestions beneficial to the development of the
field. His initiative with regard to the three-society
sponsorship of the annual conferences and the
choice of Minneapolis and Philadelphia (11th and
12th annual conferences) are examples. Another
somewhat delicate task had to be confronted when
AIEE and IRE committees had to be replaced by
a single committee.

The fo!kzwmg list reoords the early canfemnoes imm 1952 am‘l!
1963 their ohanging titles and the JEC‘MB membershtp

sented.

ics in Medicine: AIEE; New York, November 1952; 17 papers.
General Committee: S.R. Warren, Jr. (Chair), R.S. Gardner (secre-
“tary), L.E. Ehrks, W.A. Gilbert, S.R. Gilford, G.H. Hupman, J.D.

“Tabo, RE. Walson.

in Medicine: AIEE, IRE, ISA; New York, November 1953; 17 papers.
R.L. Bowman, RH. Chamberiain, L.G. Cumming, L.F. Ehrke, R.S.
RW. Johnson, J.D. Luntz, L H. Montgomery, H.J. Morowitz, B.R.

7th Annual Conference on Electrical Taclmlques inMedicine
and Bio1ogv' AIEE, IRE, ISA: ‘Chicago, November 1954; 14pwers
General Committee: E.D. Trout (chairman), R.S. Gardner, G.A.
Pillmore, J.P. Kelley, E. Mittelmann, G.A: Morton, T.H. Rogers, T.
Fields, J.E.C. Askin, J.J. Gershon, D.E. Hasse, H. R Heckandum
LH. Montgomery

8th Annual Conterence on Electrical Tech!ﬁques in Medwine
‘and Blology: AIEE, IRE, 1SA; Washington, DC, November 1955; 15

Herrick (IRE), W.H. Kushnick (ISA) Delmas C. Little (ISA}, LH.

papers. Joint Executive Committee on Medicine and Biology
(JECMB): T H. Rogers (AIEE), R.S. Gardner (AtEE),L G. Cumming
{IRE), LB. Lusted (IRE), W.H. Kushnick (ISA), R. Jonrzard (ISA)
(Partial, since taken from altendance record)

cine and Bloiogy AIEE, IRE, KSA New York, Navemf:aer 1957

el No :eecxds are available for. the first three confaremes. or for
| General Commitiee memersmp for the 4th conference ;

5th cunférenee on Electramc 1nstrumentation and Nuclecm- i

Luntz; LH. Mcmgomery G.A. Morton.GC B. ﬁowe,.}s Smith,JD.
_ and Biology: AIEE IRE ISA; Philadelphia, November 1959; 54 papers.
JECMB: H.P. Schwan (chairman, and confetence chaiman), RiL.
- Bowman (vice chaimman), D.A. Holaday, ISA (secretary), O H. Schmitt
(RE),C. Berkeley (IRE), A.S. Gardner (AIEE), LE. icy{m&} LG
- Cumming (IRE), G.C. Riggle (AIEE), H.S. Kindler (ISA).

6th Conference on Electronic hmmenmmweonlee ~
- General Committee: S.R. Gilford (chairman); T H. Bogers (secretary),
~~Gardner RwW GMW!FSDDGF&&MI@T JF l‘ieﬂld( G.H. Hupman,

Shepard, E. Dale Trout, W.J. Tuttenham, S.R. Warren, Jr.,J.F. Zauner.

RS Gardner (AIEE), H.S, Kindler (ISAY, P. Frommer (ISA).

- and Biology (With
- tronies): AIEE, IRE, 1SA; New York, July 196f 36 sessions, each with
_ sixto eight papers. This successfulmeating was atlended by more than
. 2000 people. LE. Flory was oosference cha:rman and H P. Schwan
papers. Joint Committes: £.D. Trout (chairman), T.H. Rogers (AIEE),  program chairman.
R.S. Gardner (AIEE), L.G. Cumming (IRE) H.J. Horowitz (ISA), JF.
- Schmitt, H.P. Schwan, G.N. Webb; AIEE: J. Beckett, H. Beenken,
Montgomery(iRE},T H.Rogers LB. Lusted, R. Jonnard, Walter Lusby,
9th Annual Conference on Electrical Techniques in Medicine
and Bkaiagy AIEE, IRE, ISA; New York, November 1956; 18
. and Bilology: AIEE, IRE ISA. Chicago, November 1962

 IRE: GN, Webb, H. Besnien, H.P: Schwan; AIEE: J.E. Jacobs, G.C.
- Rtggle OH. Schmitt ISA: R L. Bowman, P.W. Frommer, D.A. Holaday,
10th Annual Conference on Electrical Tachmques in Medu :
kcine -and Biology: AIEE, IRE, ISA; Baltimore, November 1963.

ISAF. Al P. Frommer, D. Holaday, IEEE: vw Bone so Larks
HP Schwan G N, Webb .

Anml Cnnferams (ﬂld Membarsh&p

mrecordad number of papers. JECMB TH. Rogers (AIEE) chaxr- 4
_man, C. Berkley (IRE), L.G. Cumming (IRE), R.S. Gardner (AIEE),

D.A, Holaday (ISA), W.S. -Lusby (AIEE), H .P. Schwan (MEE fRE),'

‘ R H. Tripp (ISA).

11th Annual cmmemﬁlecumlteehniques in Medicine

_and Biology: AIEE, [RE, ISA: Minneapolis, November 1958: 69.pa-
~ pers. JECMB: O.H. Schmitt, IRE (chairman, and conference chair-

man), H.P. Schwan, IRE, AIEE (vice chairman), L.G. Cumming (IRE),

- LE. Flory (IBE), W. Greatbatch (IRE), RS, Gardner. (AIEE), G.C.

Riggle (AEE). DA Hofaaay {18A) H.8. Kindier (tSA), R.H. Tripp (SA). |
12th Annual Conference on Electrical Techniques in Medicine

13th Annual Conference on Electrical Techniques in Meuwmef
and Blology: AIEE, IRE, ISA; Washington, DC, ‘November 1960, 58
papers, JECMB: A.L. Bowman, ISA (chairman, and cor -

_man), H.P. Schwan, AIEE, IRE (ex officio chanrman), Ge Riggle, AJEE :

(secretary), OH. Schmitt (IRE), LE. Flory ({RE), LG. Cumming (l{ﬂﬁi

14th Annual Conference on Electrical Techniques in Medicine
4th International Conference on Medicai Elec-

JECMB: R.L. Bowrnan, chairman; IRE: Lﬁ Cumming, OH
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