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HANS BEHRENDT, M. D.
115 PARK AVENUE
NEW YORK 28, N. Y.

November 4, 1958

Dr. Norbert Wiener
Massachusetts Institute of Technology
Cambridge, Mass.

Dear Dr. Wiener:

Thank you so much for your kind letter of
October 24th and the revised manuscript which
1 received yesterday. We are delighted indeed
that you have changed the text in such a way
that it has remained clear and stimulating
irrespective of any illustrations or drawings.
May I repeat that we sincerely appreciate
your kindness and all your efforts.

With best wishes from all of us,

Tpuly yours,

: hrendt,ﬁ. D.

(for the Publication
Committee)




THE UPJOHN COMPANY

FINE PHARMACEUTICALS SINCE 1886

KarnaMAzZoo, MICHIGAN

November 4, 1958

Dr. Norbert Wiener

Professor of Mathematics

Department of Mathematics
Massachusetts Institute of Technology
Cambridge 39, Massachusetts

Dear Dr. Wiener:

The Medical and Research people of The Upjohn Company have a program
of inviting academic people to Kalamazoo for lectures on recent advances
in the physical and biological sciences. The objective of this program
is such that we prefer speskers who present a talk on a subject that cuts
across a number of scientific disciplines. I have now been asked to
explore the possibility of a talk on Cybernetics. In keeping with this
objective I would like to invite you to Kalamazoo for & talk on this
subject. I am certain that this particular topic would be of great
interest to our people in the physico-chemical, mathematical and physio-
logical sciences. Since you have cooperated in the past with scientists
in fields other than mathematics your presentation of a talk on cybernetics
would certainly be understandable to a scientifically heterogeneous audience.

As a possible time for your trip to Kalsmazoo I would like to suggest
March 1959. Usually we have these seminar talks on Thursday evening, but
any other date you might suggest will be acceptable to us. In addition
to travel expenses we pay a small honorarium of $100.00. Kalamazoo can be
easily reached by airplane via Detroit or Chicago. We would be delighted
to assist you in your travel arrangements.

Sincerely yours,
THE UPJOHN COMPANY

(Colen D. MeirZe

P. D. Meister
Product Research and Development
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Dr. Norbert Wiener November 4, 1953
Hassachusetts Institute of Technology

Dear Dr. Wliener:

Let me add my word of pralse for your forthright
expression of the 'moral problems of a scientist'. You have said
( in I am a mathematician) what many of us have thought and would
say 1f we had sufficlient prestige.

The time hag come for the intellectuzals of the world
to unite but how rare is the truenintellectual- a person at once
highly competent in the world of ideas and fully sensitive to the
meening of humanity.

Don't overwork. We want you around as lopﬁ ag possible.

T"Pa.uerﬂall g,
\[J&lL /{ s Ly
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This report describes a remarkably
basic invention which can greatly
enhance the safety of people and

property in a machine - dependent
world. The single concept set forth
now makes physical equipment
capable of . . .

Ultlmate Rehablhty e - %
ThrOugh ynamic FAYLSAFE ‘




J_L Background Information — quoted comments and excerpts

| _J_leidespread Reporting of G
% on Scully Dynamic FAYLSAFE Design ﬂ ﬂ H (

Scully FAYLSAFE®Designﬂ !—’ ﬂ

(TM Reg.)

PARTIAL LIST OF PUBLICATIONS

American Artisan (5/56)

Automatic Control (2, 3/56)
Automotive Industries (3/15/56)
Boston Traveler (3/1/56)

Canadian Power Engineering (5, 6/56)
Chemical Engineering (4/56)
Christian Science Monitor (3/1/56)
Control Engineering (3/56)

Design News (3/15/56)

Domestic Engineering (4/56)
Electrical Equipment (4/56)
Electrified Industry (4/56)

Electronic Design (3/1/56)

Electronic Equipment (4/56)
Electronics (6/56)

Food Engineering (4/56)

Food Processing (5/56)

Fuel Oil and Oil Heat (4/56)

Fuel Oil News (6/56)

Heating & Plumbing Engineer (6/56)
Hoosier Independent (3/56)

Industry (3/56)

Instrument & Apparatus News (5, 6/56)
Instruments and Automation (3, 4/56)
ISA Journal (4/56)

Jour. Plumb., Heat., Air Condit. (4/56)
Master Plumb. & Heat. Contractor (3/56)
Mechanical Engineering (5/56)
National Petroleum News (5/56)
National Safety News (7/56)

New England Equip. Dealer (6/56)
New Englander (3, 4/56)

Nucleonics (3/56)

Plumb., Heat., Air Cond. Wholesaler (4/56)

Popular Electronics (5/56)

Product Design & Development (4/56)
Product Engineering (4/56)

Quincy Patriot Ledger (3/1/56)

Radio Electronics (4/56)

S.A.E. Journal (6/56)

Safety Maintenance & Production (5/56)
Technical Survey (4/7/56)

Time (2/27/56)

Electronics Division SCULLY

Copyright 1959, Printed in U.S.A.

5 o -Si
- ""Z"Jg-%%f
. e e

Control

ENGINEERING

LR OYNAMIC

“FAIL SAFE"

Leading technical and news publications which have
reported on the Scully-Rowell technique of dynamic
FAYLSAFE design.

SIGNAL

COMPANY

Melrose, Mass.,, U.S. A.

FACTORY MUTUAL LABORATORIES,
December 2, 1953 (In Laboratory Report
No. 12551 on Scully FAYLSAFE Pilot Flame
Monitor, Model D):

"Its unusual feature is that there is no
electronic component whose failure would
cause an 'unsafe! condition (false flame
indication). ... It incorporates in its design
a circuit checking feature that eliminates
the unsafe failure possibilities due to elec-
tronic component failures generally in-
herent in combustion safeguard circuits. "
(In subsequent letter, March 8, 1954)
"So far as we know, this circuitis the only
one which has no unsafe failure possibility
within the limits of our normal test pro-
cedure, "

INDUSTRIAL TEST INSTALLATION

Since November 17, 1954, an experimental
self-checking FAYLSAFE Flame Monitor
has been in continuous trouble-free oper-
ation, controlling a critical process boiler
in the industrial plant of a prominent
Cambridge ( Mass.) manufacturer. This
same installation, just prior to the use of
FAYLSAFE self-checking monitoring, had
suffered two major and destructive blow-
backs. The Scully system has tested and
proven its own operability over 96 million
times (once every second during the oper-
ating cycle) since installation.

MUTUAL BOILER AND MACHINERY
INSURANCE COMPANY

Excerpt from letter from Vice Pres-
ident, Engineering, December 30, 1955:

"This new technique, in my opinion,
has great possibilities in our expanding
automation technology. I am particularly
impressed with the potential applications
to safety controls for we have found from
our insurance experience that safety con-

Electronics Division

SCULLY SIGNAL

trols sometimes fail just when they are
needed. Monitoring of such control circuits
should be of great assistance in the pre-
vention of accidents caused by inoperative
safety devices and failure of control com-
ponents.... We willwatch with a great deal
of interest its future development and ap-
plication in industry and willdo allthat we
can to encourage the incorporation of this
method of obtaining real 'fail-safe'devices."

TIME Magazine, Science Section, February
27, 1956
"Watching the Watchman"

"As machines get more complicated,
quick - acting and violent, they are more
proneto self-destructionif something goes
wrong. Some nuclear reactors, for in-
stance, can turn into radioactive junk in
a fraction of a second. To avoid such
misadventures, most modern mechanical
and electronic systems are equipped with
built-in monitors that watch their operation
and shut them down promptly at the first
sign of trouble. But if a vacuum tube or
relay inthe monitor fails, the main machine
is like a building whose night watchman
has dropped dead. Trouble can start and
get out of hand with no one to correct it or
give the alarm.

"In Control Engineering, W. G.
Rowell of Scully Signal Co. and A, B. Van
Rennes of M.I.T. describe a method that
they have invented for 'watchingthe watch-
man.' The monitor as usual watches all
operations ofthe machine, but when every-
thing is going well, it does not merely sit
back and give a 'safe' signal. Instead it
gives a rapidalternation of safe and unsafe
signals. Unless this alternation continues,
proving that the monitor is alert and on
the job, the machine will shut itself off.
If any part of the machine fails (including

COMPANY Melrose, Mass.,, U.S. A.
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its readiness to shut itself off if the monitor
fails), the wide - awake monitor steps in
and stops everything, "

ELECTRONIC DESIGN, March 1, 1956
""Completely fail-safe, the simple
monitoring circuit described here peri-
odically challenges an operating system to
prove it is functioning properly....This
is arealdeparture from the many so-called
'fail - safe' circuits that can actually fail
in an unsafe manner....Increased use of
unattended mechanisms in this 'age of
automation' has createda greater need for
reliable monitoring systems to take a
corrective action or give warning in case
something goes wrong. Mr. W. G. Rowell,
the author, developed atechnique described
here that virtually eliminates any possi-
bility of an operation failing without warn-
ing. The method is being made available
for licensing for those who can use it to
advantage. "

CONTROL ENGINEERING, March 1956
"A BASIC ADVANCE IN SYSTEM
SAFETY: Here is a new and startlingly
simple approach to 'fail-safe' system
operation that goes back to the conceptual
stage of system design. It applies to con-
trolsystems ofanytype andcomplexity ....
Best of all, for all its invaluable protection,
the new fail-safe concept calls for very
few extra components in most systems."

AUTOMATIC CONTROL, March 1956

"Duplication and triplication of criti-
cal components no longer necessary to
insure absolute fail-safe operation. New
technique is self checking....promises to
provide process instrumentation and indus-
trial controls with a new and higher level
of protection against hazardous failures. "

Electronics Division

TELE-TECH, March 1956

"The new technique is so basic in
principle that it can be applied to practi-
cally any type of automatic system."

ELECTRICAL EQUIPMENT, April 1956

"Few additional components are re-
quired to change a conventional system
from an unsafe, static form to a dynamic
self-checking design. '

POPULAR ELECTRONICS, May 1956
"Electronic Check and Double-Check"

". . .how do we know that safety devices

arealways alert ? Afterall, even electronic
watchdogs go to sleep sometimes.

" Scully Signal Company answers
this problem with a new electronic 'Fail-
Safe! monitor system that periodically
prods itself to make sure it's awake. The
circuit generates 'make - believe! emer-
gency signals at preset intervals. Ineffect,
it gives itself a scare to see how it res-
ponds. If it finds itself asleep or loafing
on the job, it sounds the alarm,"

SAFETY MAINTENANCE, May 1956

"If the self-checking system responds
properly to the simulated danger, it is
certain to perform when the real calamity
strikes,"

HEATING AND PLUMBING ENGINEER,
June, 1956 '

"An Electronic Triumph -- An Electronic
Watchdog That Never Sleeps"

", . .In the past, the term 'fail-safe' has

been applied to systems which are safe
from the effects of power failure. It has
also been associated with 'safe - start'
systems which. ., .areagreed tohave many
possibilities of unsafe failure, yet have

SCULLY SIGNAL COMPANY Melrose, Mass.,, U.S. A,
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been approved by official testing labora-
tories on the basis that unsafe failure
conditions are inherent in electronic cir-
cuits and physical systems. This newly
developed and approved method completely
removes the possibility of unsafe failure
from any defined circuit or physical
system. "

BOARD OF STANDARDS AND APPEALS,
City of New York

Amendment of September 14, 1956
recognizes and gives preference to equip-
ment of dynamic self - checking (i.e.,
FAYLSAFE) design:

"15.2.1The provisions of Rule 15. 2
shallnot apply toheating systems....when
such systems are equipped with approved,
fully automatic, self- checking electrical
safety controls which will shut down the
system or systems within five (5) seconds
following oil plane failure, "

PROMINENT A. E, C. LABORATORY,
June 1957

Statements from an A, E.C, report
on use of FAYLSAFE technique for critical
monitoring of glovebox exhaust system:

"A breakdown of the exhaust system
can, and has, resulted in a highly dangerous
degree of contamination of the enclosure
and surrounding area. To forestall such
breakdown, it has been customary to pro-
vide a dual standby exhaust system and
sensing means for detecting a breakdown
of the primary system and for activating
the standby system. The design of a suit-
able sensing system has in itself been a
cansiderable problem, since there must
be no set of conditions under which it fails
to detect the primary system breakdown.
Heretofore no such absolutely fail safe
sensing means has been available. ...

Electronics Division

SCULLY SIGNAL

"The apparatus to be herein des-
cribeduses a new sensingtechnique which
is inherently fail safe. ...This system is
essentially one wherein not only the con-
dition of the primary exhaust system is
monitored, but the monitoring system
itself is continually tested to insure it is
operating. The system is thus inherently
failure proof, since failure of the sensing
means itself, apart from failure of the
primary exhaust system, will serve to
actuate the standby system."

DEPARTMENT OF PUBLIC SAFETY,
Commonwealth of Massachusetts

A letter of January 20, 1959, from
Mr. Anthony B. Mastronardi, Fire Pre-
vention Engineer, indicates the need for
reliable, truly "fail-safe' controls and
shows the desire to continually upgrade
requirement. Commenting on regulations
requiring that automatic oil burners must
have "a type of combustion safety control
which shall shut off the oil supply to the
burner within four (4) seconds after plane
failure once combustion has been estab-
lished, " Mr. Mastronardi wrote, "We
have not been able to enforce saidrules up
to the present time, but if there are com-
bustion controls which will accord with
theseregulations, we shall, inthe interest
of safety to life and property, be obliged
to take the necessary steps to assure
compliance. "

AIEE SYMPOSIUM ON SAFETY, February
1959

Quotations from a talk by Mr, F,
Deziel of Minneapolis-Honeywell Regulator
Company.

". . .As a result, an automatic interlock

circuit was designed. . For many
applications, this system provides a high
degree of safety by checking the amplifier
for unsafe failures during each call for

COMPANY Melrose, Mass., U.S. A.
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heat by the thermostat. It has also been
general practice, due tolack ofsafer sys-
tems, to usethese simple interlock circuits
on burners that run continuously for weeks
and even months at a time. Obviously, the
degree of safety is greatly reduced inthese
applications.

"Considerable design and develop-
ment effort was expended to find a method
of providing greater safety for these long
running applications, with negative results
untilthe Scully Signal Company of Boston,
Massachusetts developed an interest inthe
general problem. Their efforts resulted
in a simple circuit principle that provides
the highest degree of safety ever obtained
in a control system.

", . .Themerits of this system were

so attractive to Honeywell that Honey-
well obtained a license from the Scully
Signal Company for a substantial sum of
money touse this principle in a combustion
safeguard system. .In summary ,
straightforward design techniques were
employed in the development of a product
design -- basedonthe principles developed
by the Scully Signal Company -- that we
believe sets a new standard of safety for
combustion control systems. "

A, G, A. CONFERENCE, Philadelphia,
Penn., April 1959

Quotations from a talk by Mr. R. W.
West, Industrial Manager, Minneapolis-
Honeywell Regulator Company.

", . .Another new and important product

to provide greater safety for industrial gas
burning installations is a new continuous
component checking relay. Many devices
designedto provide safe conditions provide

Electronics Division
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what might be termed '"'relative safety'' or
a'"high degree of safety'', without providing
absolute safety.

"Every flame safeguard relay other
than the new continuous checking relay is
subject to a number of component failures
which simulate flame. Thus upon actual
flame failure, the shut- off valve would
remain open and volumes of gas would con-
tinue to flow. To minimize the possibility
of this happening, where possible, com-
ponents of the relays have been lightly
loaded and in recent years the relays have
been provided with a "start-up' check.
The 'start-up' check performs each time
and only at such times as an attempt is
made to light a burner. All components
on the flame safeguard system must be in
perfect order or the burner cannot be
ignited. This provides reasonable pro-
tection for burners that are operatedon an
'on-off' basis andthat are cycled frequently.
It is obviously inadequate for industrial
burners that are operated continuously for
days or weeks ata time, or where standing
pilots are employed.

"To overcome this hazardous con-
dition, the 'continuous checking' flame
safeguard relay checks the components
approximately once a second. The check
is provided by a continuously pulsing relay.
This pulsing relay pulls in approximately
once a second making and breaking the
flame circuit. If allcomponents are intact
and in good working order it continues to
pulse. If a failure of any kind occurs the
pulsing stops and a shut-down occurs. As
a consequence, any failure must be a safe
one, This is an inexpensive addition to
the flame safeguardsystem that provides
maximum safety. As a result, it is being
widely installed by users of gas who want
complete protection against explosions due
to flame failure,"

COMPANY
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Introduction

With the trend toward mechanization
and automation, man is becoming increas-
ingly dependent upon the safe operation of
physical systems. Critical military and
industrial control systems must often be
monitored to determine failure in perform-
ance, and to provide immediate alarm or
corrective action.

Design engineers have long been
haunted by the fact that either the operating
system being checked or the monitoring
system itself may fail in such a way as to
indicate falsely that equipment is opera-
ting properly. Parallel duplication and
triplication of control devices has been
resorted to, resulting in increased bulk,
complexity, and expense.

By definition, the truly ''fail-safe"
system is one in which absolutely no equip-
ment malfunction can occur within the
system without an appropriate monitoring
signal being given. This signal may be in
the form of a warning, it may shut down
the equipment, or it may switch in a standby
system . Operation of the standby cor-
rection system can itself be made fail-safe
by the principle described.

In the past, theterm ''fail-safe'’ has
been applied to systems which are safe
from the effects of power failure. It has

- also been associated with "safe-start"

systems which cannot be started if certain
system conditions are not met. These
systems are agreed to have many possi-
bilities of unsafe failure, yet have been
approved by official testing laboratories
on the basis that unsafe failure conditions
are ihherent in electronic circuits and
physical systems. This article shows a
newly developed and approved method for
completely removing the possibility of
unsafe failure from any defined physical
system.

Electronics Division
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Unique FAYLSAFE Principle

In one form of FAYLSAFE system,

a signal representing the normal (or "'safe'")
condition ofthe operating system is intro-
duced to the monitoring system. The
monitoring system periodically alters this
safe operating signalto produce a simulated
"unsafe' condition. The resulting output
of the monitoring system is a continuous...
safe —unsafe - safe —unsafe. . . .oscillation.
An alarm, or protective device, is em-
ployed which is normally "on", and which
is held "off" only when an "alarm suppres-
sion circuit" receives the required dynamic
oscillating safe-unsafe signal. If the nor-
mal operating signal fails (i.e., becomes
unsafe), a continual non-oscillating 'unsafe'
signal will result and allow the alarm to
sound. If the monitoring system fails, the
"unsafe' perturbation will cease and the
resulting continual "safe' signal will
actuate the alarm.

The Scully-Rowell FAYLSAFE tech-
nique is essentially that of continually and
dynamically "exercising' the monitoring
system to prove its operability. The method
is applicable to all types of monitoring
systems, including systems which may
stand by inoperative for extended periods
beforethe crucialneed to perform arises.

It is important to note that a truly
"fail-safe' system must be dynamic (or
oscillating) in nature. For example, if the
"safe'' condition of a system is statically
represented by a vacuum tube being "off",
this condition can be falsely indicated by
an "open' plate or cathode circuit; a
statically - closed '"safe' relay can be
falsely indicated by a relay with shorted
contacts. Butan "open' tubeor a''shorted'
relay cannot oscillate dynamically to follow
a safe-unsafe input perturbation.

Melrose, Mass.,, U.S. A.




8 New FAYLSAFE Concept

To illustrate further, a man can fall
asleep sitting in a chair or laying on abed.
But if he is able to continuously move from
the chair, to the bed, to the chair, etc.,
it is doubtful if he is getting much sleep!
In like manner, the dynamic FAYLSAFE
system is prevented from ever going to
sleep.

plate circuit. This relay actuates the relay
armature inthe alarm suppression circuit,
causing the armature contact to alternate
successively between positions A and B.
In position A, current IA charges the
capacitor joined to the relay arm. In
position B, current Ip transfers charge
from the alarm suppression circuit to the

"M_ ALARM

Basic Principles . 9

by a free-running externally-driven chop-
per. Later examples show how feedback
canbe used to generatethe requiredoscil-
lation within the monitoring system. The
described FAYLSAFE principle can thus
be operated open loop or with feedback.

and both free-running and feedback modu-
lation of the light is possible.

Whenthe event to be detected has an
inherent and characteristic perturbation,
such oscillation can be used as the basis

|||i|— ALARM

| F T
ALARM ! PROTECTIVE
SUPPRESSION | DEVICE
CIRCUIT

RLARY OR AMPLIFIER AND e _1.' "
SUPPRESSION PROTECTIVE RELAY CIRCUIT ™ -I
AMPLIFIER CIRCUIT DEVICE SOLENOD &  =====— = ﬁ;_‘g‘] | I ALARM
AND RELAY A 8 OPERATED RN l RELAY
CIRCUIT i SHUTTER | CIRCUIT
CONDITION CONDITION e e Il A LARM RELAY SENSOR |
LIGHT BEAM SENSOR »f l (photocell) | I
TOBE  |NTERRUPTER (ghotocel I, SiRGU - AN o 1 | :
SENSED (photacell) (must be energized . * r e i
(light beam) I Ig to suppress alarm) e ey — |
4 i £ N M == ==¢; 2 = |
.\ == O O | :
N T = CONDITION > |
TO BE |
SENSED |
(light beam) _*_ __I___ I
: SYSTEM IS
(free-running = N N ) (| 1 v | mm———————— -]
chopper) - FEEDBACK TO PRODUCE FAIL-SAFE -#
= DLW A A RELAXATION OSCILLATION FRHERE
(must oscillate) é;:?ggﬁ:n
FIG. 1. SCULLY-ROWELL FAYLSAFE LIGHT MONITORING SYSTEM WITHOUT FEEDBACK CHOPPER)

External modulation of condition to be sensed
FIG. 2, SCULLY-ROWELL FAYLSAFE LIGHT MONITORING SYSTEM WITH FEEDBACK
Condition to be sensed is modulated by internally-generated oscillation

"Unsafe'' Condition Simulation

Several methods are possible for
modulating the '"'safe' operating signal to
producethe requiredoscillation condition,
and for injectingthis perturbation into the
monitoring system. A basic form of
Scully-Rowell FAYLSAFE system is shown
in the schematic of Fig. 1. Here the
condition, or signal, to be sensed is a
light beam. An alarm or protective action
is desired if the light beam should fall,

Failure of the light beam is simulated
by a motor-driven chopper. This periodi-
cally prevents the beam from reaching the
condition sensor or photocell, and produces
achecking signal modification ofthe beam.
The resulting pulses from the photocell
appear at the grid of an amplifier stage,
and periodically energize a relay in the

Electronics Division
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alarm relay circuit. By making the time
constant of the alarm relay circuit slightly
longerthan the period of oscillation of the
light beam interrupter, the alarm or pro-
tective device is held "off ".

It is an important fact that the re-
lay arm in the alarm suppression circuit
must oscillate to prevent the alarm from
sounding . If the relay contact ( which is
the non-bridging type) stops in either
position A or position B, one or both of
the capacitors will discharge and allow the
alarm relay to close. Thusthe oscillating
safe - unsafe condition must exist to sup-
press the alarm.

It is also significant that the moni-
toring circuit of Fig. 1 is an open-loop
system, in that the oscillation is caused

COMPANY
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In Fig. 2, a light monitoring system
with feedback is shown. Againthe condition,
or signal, to be sensed(a beam of light) is
modified or modulated, but in this instance
by a form of relaxation oscillator which
drives a solenoid-operated shutter. The
modulated photocell signal oscillates the
relay arm inthe alarm suppression circuit
and causes the alarm to be held "off". A
failure of the light, the shutter, or any
portion ofthe closed-loop monitoring sys-
tem would cause the required oscillation
to cease and result in actuation ofthe alarm.

One of the simplest forms of light
monitoring system employs oscillation of
the light source itself, where this is
feasible. The complexity and slow response
of mechanical light interruption is avoided,

Electronics Division
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for self-checking monitoring. An example
is the FAYLSAFE system utilizing the
natural flicker in a combustion flame (U. S.
Patent 2,807, 008). This system can per-
form self-checking at the frequencies of
the fluctuating light, heat, or sound, which
range from 5 to 100 cps. Making use of
this inherent, failure -simulating pertur-
bation, afast-response FAYLSAFE system
can be constructed with fewer components
than would otherwise be required.

In Fig. 2 and accompanying figures,
FAYLSAFE operation is provided up to the
alarm relay contacts. If desired, the
technique can be applied to the alarm cir-
cuit and to the alarm or protective device.
A special relay "contact checking" circuit
has been developed for this purpose.

Melrose, Mass.,, U.S. A,
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System Examples 11

A FAYLSAFE flame monitoring sys-

ALARM AND MONITORING

_SOLENOD-OPERATED M'l‘ ALARM tem which has been tested extensively is FLS;'STEMS TURNER 0K
LUNGER TO MODULA OR W . D-C FLAME
CONDITION SENSOR SUP?’;?;?ION PROTECTIVE Shown in Flg. 4, Here feedback is Employed SIGNAL
115 FEEDBACK TO CIRCUIT : DEVICE to modulate the output of the condition =3
5 60 cps PRODUCE A B I i
@% 5 OSCILLATION i i . sensor, a 'form of rectifying flame prok?e. GRID CIRCUIT
% ———————— e e eiing i The resulting waveforms are shown in Fig. WAVEFORM
Cor"‘g‘gé““ : 12 CIRCUIT 5, and these represent the basic nature of
RELAY 23K 3
s i e performance of many Scully-Rowell FAYL.- RElI:.wECglt?'?:éTS
(water level) e s
130¥ 75ma 5 SAFE systems. The rectifying action of
3
\ ey SELENIUM S a flame causes the flame probe shown to A2
e Blr—_']:—‘—‘—" ,—:—_%*/ 300uf 470|300 produce a negative d-c signalwhen it is in SUPPRESSION | [ | dec supply
= - e T : . ; ; CIRCUIT It
—— contact with a flame that is excited with a WAVEFORM i

3000 Sosp =
cps : :
9 l high-voltage a-c signal. Feedback control- =
CONDITION SENSOR RELAY = led oscillation causes the flame probe
(float and electrical contacts) CIRCUIT . . T ALARY RELAY S S e = E Jrop-out
PERIOD OF OSCILLATION = 6 sec. signal to be periodically connected to the WAVEFORM - |
amplifier grid to bias the tube "off". i l

FIG. 3. SCULLY-ROWELL FAYLSAFE LOW WATER-LEVEL MONITORING SYSTEM

Condition sensor is modulated by use of feedback

System Examples
AFAYLSAFEwaterlevel monitoring
system is shown in Fig. 3. The condition
to be sensed is water level, and the con-
dition sensor is inthe form ofa float which
operates electrical contacts. The safe-
unsafe oscillation is caused by the use of
feedback, resulting inthe periodic depres-
sion of the float by means of a solenoid-
operated plunger. With the circuit para-

is approximately 6 seconds. Since the
buoyance effect of the water cannot be
falsely simulated, modulation of the con-
dition sensor, as in Fig, 3, results in a
complete performance check of the moni-
toring system. Two other FAYLSAFE
liquid-level monitors are shown later in
this report: one uses a 2-arm thermister
bridge and the other a pump and flow detec-

The flame monitoring system of Fig.
4 is totally ''fail-safe' even though the
output of the condition sensor is modulated.
Full protection results from the fact that
there is no way in which the flame probe

. canfalsely generate a negative d-c signal.

A short circuit to ground could not bias
the amplifier "off'. Short circuiting of

ALARM RELAY _D “open
CONTAORS - 2 — e e BES _I—
alarm closed
IION"
lag

47—-’.— safe ——mt— unsafe ———»

ALARM

FIG.5. TYPICAL WAVEFORMS OF SCULLY-ROWELL
FLAME MONITORING SYSTEM OF FIG. 4.

TABLE 1. WIDE RANGE OF BASIC MONITORING APPLICATIONS FOR SCULLY-ROWELL FAYLSAFE TECHNIQUE

meters indicated, the period of oscillation tor. Bothhavebeen operationally proven. ’g%‘;’gﬁ?&? CONDITION SENSOR TYPICAL METHODS OF MODULATION
|||||~ e Light P hotocell Interrupting light beam, switching photocell output, modulating light source
::{ﬂPIﬁIEIIj@ SUPAPLRAER;;‘ON PROT%%TWE 5 Opacity Light and photocell Interrupting light beam, switching photocell output, modulating light source
D D 3 . ]
CIRCUIT CIRCUIT ¢ i Heat SiMowl swhct Heating coil, radiation source, insulating shutter
(Sterling A 8.2k T J or thermocouple
CONDITION __FEEBB_AC_K__ _31&; ______ [ ALARM Sound Microphone Sound source, sound-proof shutter
[ -
SE%SBEED Soiitin I ?E,h':: Flame Photocell or flame probe Light shutter, cell or probe output switching, heat source
|
fl Control trall ) o
W er e L " e 315%:’“‘] " Pors. Radioactivity il et Radiation shield, switching output of fail-safe radiation detector
Q\§\ p—— P ﬂame)___.l-'a :k Py e Diaphram-type straingage
_ e A Madi: : Modulated pressure piston, diaphragm or crystal modulation by mechanical
e L,G/uv«_ =;\® Force or Pressure |  transducer, piezo electric s elertronachanical mgats
[ K L [40u crystal
Suf 40pf ' D'Arsonval movement, elec- e :
= ggu::s E;:d,:’_:ﬁ J_ %zzux Current or Voltage tronic measuring circuit Input switching or modulation
| = Circuit continuity Relay, current-triggered circuit| Periodic short or open, resistance modulation
: - Fluid level Float and electrical contacts | Water-level modulation, periodic float depression
FIG. 4. SCULLY-ROWELL FAYLSAFE FLAME MONITORING SYSTEM
Condition sensor output is modulated by use of feedback Etc.

SCULLY SIGNAL COMPANY SCULLY SIGNAL COMPANY Melrose, MCISS., U.. 8, A,
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12

the a-c supply could not produce a signal
to whichthe shaded-pole d-c relay in the
amplifier plate would respond.

General Considerations

The wide range ofapplications ofthe
Scully - Rowell FAYLSAFE technique is
shown in Table 1. The design approach
has already been applied successfully to
fire-detection systems, thermostat con-
trols, intrusion alarms, andvarious types
of photocell devices and liquid level con-
trols. In several applications, it has been
possible to make an existing industrial
controller, having twelve or more unsafe
failures, fully "fail-safe' by the addition
of a few resistors and capacitors. In one
instance, the FAYLSAFE system had fewer
components than its unsafe counterpart.

MONITORED
HEAT SOURCE

R R

New FAYLSAFE Concept

surveillance of combustion control systems
and in the control of nuclear reactors, an
extremely high monitoring frequency may
be necessary. The principle, however,
is flexible enough to encompass all such
situations.

The illustrative FAYLSAFE systems
have been built up with such well-known
components as relays and vacuum tubes.
Equivalent components such as diodes, gas
tubes, magnetic amplifiers, andtransistors
can also be employed to reduce equipment
size, increase frequency of oscillation,
extend system operating life, etc. Figure
6, for example, shows a simple form of
FAYLSAFE temperature monitoring sys-
tem requiring no vacuum tubes. An ac-
cessory heater modulates the bimetallic

’||lf‘ ALARM
ALARM ﬂglﬂ OR
SUPPRESSION PROTECTIVE
CIRCUIT }_ DEVICE

BIMETALLIC
STRIP
HEATER

i

ALARM
RELAY
CIRCUIT

FIG. 6. SCULLY-ROWELL FAYLSAFE TEMPERATURE MONITORING SYSTEM

The frequency of oscillation of FAYL:"
SAFE monitoring system is governed by
the speed with which alarm must be given
following failure of the condition to be
sensed. Thesafe-unsafeoscillationperiod
must be slightly shorter thanthe maximum
allowable alarm lag which, inturn, defines
the discharge time-constant of the capa-
citor in the alarm relay circuit. The
monitoring of security systems and slow-
acting processes may require only one
oscillation every several minutes. In the

Electronics Division

sensing element to prove its operability,
causing the alarm suppression circuit to
restrain the alarm in the usual manner.

The method for generating or simu-
lating the "unsafe" condition and the point
where this condition is injected into the
monitoring system can be seen to depend
upon the particular application. In general,
the unsafe perturbation must be introduced
early enough in the monitoring system to
affect all components that could possibly

SCULLY SIGNAL COMPANY Melrose, Mass.,, U.S. A.

Conversion to FAYLSAFE 13

fail in an unsafe manner. The monitoring
system is simplified, however, if the input
transducer is inherently ''fail -safe', as
in Fig. 4, making it unnecessary to gene-
rate physically the unsafe condition to be
sensed.

Fail-safe system monitoring can be
used to maintain quantitative control, as
well as to check a simple "on" or "off"
condition. Circuits can be used that are
sensitiveto signals of specific magnitude.
While Figs. 1, 2, and 4 deal with on-off
gituations, Fig. 3 shows a quantitative con-
trol of water-level, with the control limit
being determined by contact position. Both
high-water and low-water controlcould be
provided by using two monitored float sys—
tems.

Conversion from Unsafe to FAYLSAFE

- Application of the dynamic FAYL-~
SAFE technique to a conventional industrial
monitoring circuit is illustratedin Figs. 7
and 8. Figure 7 shows the monitoring
circuit of awidely-used flame-failure safe-
guard which is today entrusted with the
protection of billions of dollars worth of
commercial and industrial property.

A photo-voltaic cellis used to detect
the luminous flame and produce a negative
grid bias signal. The presence of flame
produces a static ""safe'' condition, with the
first-stage amplifier biased "off", and the
second-stage amplifier held "on'". Plate
current inthe second-stage amplifier holds
the alarm relay "open' to suppress the
alarm signal.

Certain conventional and so-called
"fail-safe'' design practices have beenused
in this circuit: failure of the photocell to
generate current would result in the alarm
sounding; and an open-circuit in the relay
solenoid would allow the alarm relay to

close. But theseturn outto be elementary
and inadequate precautions.

The industrial monitoring circuit in
Fig 7, having only 12 components (4 re-
sistors, 3 capacitors, 2 vacuum tubes, 1
transformer, 1 photocell, and 1 relay),
contains at least nine (9) unsafe component
failures which will not sound the warning
alarm and, even worse, will make the
monitoring circuit insensitive to loss of
themonitored light signal. This willcreate
a condition of runaway, unmonitored oper-
ation and a false indication of safety. The
following unsafe conditions are present:

(1) open transformer winding

(2) leakage of a few thousand ohms
(or short circuit) across series
input resistor

(3) open circuit in input shunt re-
sistor

(4) opencircuit in firststage cathode

(5) open circuit in first-stage plate

(6) loss of cathode emission in first-
stage amplifier

(7) short circuit across second-
stage input resistor

(8) grid-to-cathode short circuit in
second-stage amplifier

(9) plate-to-cathode short circuit in
second-stage amplifier

Any one of these failure conditions
will lockthe monitoring circuit of Fig. 7 in
a static and false "'safe'' condition, making
the monitor insensitive to the unsafe input
signal it has been entrusted to detect.

The conversion from unsafe to FAYL~
SAFE monitoring involves only the slight
circuit alteration shown in Fig. 8. This
modification converts the circuit to a
dynamic, pulsating, self-checking design,
and eliminates all unsafe failure possi-
bilities withinthe monitoring circuit itself.
The added components include 1 rectifier,

Electronics Division SCULLY SIGNAL COMPANY Melrose, Mass., U.S. A.




14 New FAYLSAFE Concept Failure Descrimination 15

1 relay (double pole), 1 resistor, and 1 desiredto shut downthe process only when
capacitor. the process itselfbecomes unsafe, andnot

th itori : 1
The modified FAYLSAFE circuitof . cu the monitoring system ceases to

f i ly. Wi i ifica-
Fig. 8 canbe built within the same housing fmcnon el dgticln mochf?ca
) N . tion of the FAYLSAFE systems described
as the unsafe circuit in Fig. 7. The cost

above, nuisance shutdowns can be com-

of the few added components is small in tetels avoidad

terms of the added safety provided, and is P v ’

certainly much less costly than the dupli- An additional test cycle is merely

cation and triplication of monitoring sys— added to the normal oscillating test pro-

tems. Other forms ofnon-electronic safety gram. Shouldthe checking oscillation cease

controls are also found to require only momentarily, a simulated safe signal is e
minor modification in the switch to introduced at the input to the monitor. If

ultimate-reliability FAYLSAFE design. the monitoring system does not respond to

this input, it is clear that the monitoring it D
system itself has failed, the process can

Failure Discrimination be allowed to continue, and an "alert "
The FAYLSAFE control systems signal sounded or a standby monitor
described thus far will, without fail, pro- switched in.

vide an output indication if either the safe =

monitored signal fails or the monitoring If ihethmo?itoflilgd sysfte.m I;esip onis
system itself loses its capability to respond PEOPST TSRS DRRR GO0 I SLOPIN Galts

to an uiisale ioput Signal.. The "shama" 1 18 clear that the normal, eafe input FIG. 7. WIDELY-USED FLAME FAILURE SAFEGUARD
signal produced can then be used to shut condition has disappeared and the process Nine (9) unsafe failures indicated

U R T e should be immediately shut down. Where
v high-speed monitoring control is required,

manner. : : - e
this supplementary failure discrimination
In the control of large and costly canbeperformed in approximately a single
industrial processes, for example, it is period of the normal checking oscillation.
! ALARM
|
oy
£ e o e e S o A B i
|

FFAYLSAFE

JL O |

FIG. 8. DYNAMIC SCULLY-ROWELL FAYLSAFE CIRCUIT

All unsafe failures eliminated

Electronics Division SCULLY SIGNAL COMPANY Melrose, Mass., U.S. A. Electronics Divisian SCULLY SIGNAL COMPANY Melrose, Mass.,, U.S. A.
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Electronics Division

Anearly FAYLSAFEtest installation in operation at Polaroid
Corporation plant since November 17, 1954. Scully system
corrected serious blow-back condition, and has checked its
own operability over 96 million times (once every second
during the operating cycle) since its installation.

Operating demonstration model of FAYLSAFE monitoring
circuit allows failure conditions to be created; all failure
conditions are immediately detected and a warning alarm
given, Sponsor Frank P. Scully (left) and inventor William
G. Rowell (right).

To test reliability and operating life of checking relays, two
d-c relays (one hinged armature and one spring-bias armature,
both without protective case) have been actuating one another
at continuous 4-cps rate since May 1953; i.e., over 70 billion
cycles, equivalent to 25 years of continuous once-a-second
circuit-checking.

SCULLY SIGNAL COMPANY

FAYLSAFE high fluid-level detector (tank fill control)
prevents over - filling of liquid storage tanks. Two-arm
thermister bridge detects '"full" level when one arm is
immersed in fluid. Periodically actuated heater in lower
bridge arm simulates full-level condition and proves opera-
bility of monitor.

FAYLSAFE fluid-level detector (low water cutoff) employs
pump to periodically inject fluid sample into flow switch
(glass enclosed). Periodic checking signal immediately
detects loss of fluid or interruption of monitoring action.

Transistorized flame monitor, requiring only 3 transistors
and associated circuitry, utilizes natural failure-simulating
perturbation of flame for FAYLSAFE circuit checking. Low
circuit impedance allows unshielded noise-free cabling;
small size and low potential cost open way for fast-acting
and reliable monitoring of domestic heating installations.

Melrose, Mass.,

_H_Ultimate Reliability FAYLSAFE Design Now Available
to Progressive Manufacturers of Control Systems and Components

FAYLSAFE Licensing

The principles of FAY LSAFE design
are so basic and so widely applicable
that essentially all physical systems
can be made more reliable by the use
of such design. Certainly all physical
systems which are entrusted to protect
human life or to guard physical property
shouldbe re-examined inthe light of new
"maximum-safety' FAYLSAFE design.

Sjnce the adoption of FAYLSAFE
designis so much in the public interest
and since no single manufacturer can
begin to apply the technique in all pos-
sible fields, a policy of non-exclusive
patent licensing has been established by
Scully Signal Company. Royalties are
adjustedtothe size of the markets which
arelicensed, andare sufficiently mod-
est to encourage entry into the now
untapped markets for truly fail-safe
controls. e

As FAYLSAFE equipment is made
available, safety standards and codes
are being re-examined and upgraded
to hasten the adoption of ultimate-
reliability physical equipment. Inareas
of critical use, it can be expected that
Scully FAYLSAFE equipment (or its
equivalent, if available) will be made
mandatory, or subject to preferential
rating by insurance underwriters.

Prominent manufacturing firms
have already begun to utilize the tech-
niques of FAYLSAFE equipment design.
Adjacent photos showthe use of FAY L.~
SAFE designby Minneapolis-Honeywell
Regulator Company. A prominent AEC
laboratory has takena license to use the
FAYLSAFE technique to safeguard its
personnel from contamination by dan-
gerous radioactive materials.

Electronics Division

i

-

,@HC)@IEYWELI“”FAYLS&FE EQUIPMENT e tha*ii ..

- FAYLSAFE technique used in commercially
- available equipment by aneapohs—Honeywell
Regulator Company. (A) Interior of Honeywell
'R4075A control showing "maximum safety" self-
checkmg FAYLSAFE circuit. (B) Exterlor of
R4075A Protecteglo Primary Control for elec—
tronic flame safeguard. (C) Ultra-violet flame
detector with mechanical shutter to convert
Honeywell R4075A to FAYLSAFE UV operation,

FAYLSAFE Consulting

To hasten the enlightened adoption of

FAYLSAFE technology, the Scully Signal

SCULLY SIGNAL COMPANY

Company is prepared to undertake engineering
programs to define the hazards of present con-
trol systems and to determine how FAYLSAFE
techniques canbest be used to achieve maximum
safety conditions.

Melrose, Mass., U,




g the technical aspects of FAYLSAFE

; FAYLSAFE designs for manufacture,
or the use of Seully ' FAYLSAFE consulting services will
réceive our immediate attention. You are also cordially

| Scully plant in Melrose to study

d components in operation.




BROOKHAVEN NATIONAL LABORATORY
ASSOCIATED UNIVERSITIES, INC.
WPTON, L.1, N.¥,

TEL. YAPHANK 4-6262

Dr. Norbert Wiener
MIT
Cambridge, Mass.

Dear Dr. Wiener,

I am, at present, a senior at &ntioch College, majoring in physiecs. Two
years ago I became interested in cybernetics through your books and since
then I have decided to major in this area in graduate school., I am writ-
ing to you because I comld use some help in this matter; Antioch is a
small school and mbne of the professors there are able to help me much
in choosing a graduate school for this particular area,

With Br,Shannon and yourself at MIT I once thought that there was no uncer-
tainty about my choice of graduate schools; however, inspection of the cat-
alog has shown that, although courses in the various branches of cybernetics
are taught, there seems to be no attempt to integrate them into a cybernetics
curriculum, I would like to know, then, if there is anyplace where an attempt
is being made tp produce such a curriculum. I'm afraid the answer to that
will be no, and assuming it is, I have another question. What universities
have outstanding departments in the areas of interest to cybernetics, and
what men in these departments are of prime interest to me? In short, per-
haps I should simply say that I'm trying to choose a school, and I would
appreciate any suggestions or help you could give me,

I would also like to know of any suggestions you might have of books in the
field. You see, I have yet to meet anyone really interested in the field,
and as a result I've lacked any real guidance. Before my appointment to
Brookhavem I had never seen more than three or four books on the subject.

Thanking you in advance, I am
Yours,
T e
Don Stanat

Bldg. 703
BNL




November 4, 1958

Mr., Aghley T. Cole
Counselor at Law

30 Egst 42nd Street
New York 17, New York

Dear Mr, Cole:

Professor Wiener regrets that he has found
it necessary to refuse all requests for auto=
graphs and samples of his handwriting,

Thank you for your interest,

Sincerely,

Margaret Kruger (Mrs,)
Secretary to
Professor Wiener



November 4, 1958

Mr, William Stanton Foulks, Jr,
Electronic Maghine Company

502 Market Street

East Iiverpoel, Chio

Dear Mr, Foulks:

I really am not in a position to Judge the
suggestions you have made me in your letter of
October 3rd, It 18 an ingeneous idea but I am
not in a position to pronounce upon its merits,

I suzgeet that you try %o get in toush with people
like ganon Lemasitre of Louvain University in
Belgium, I regret that I can be of no more use
to you in this matter.

Singerely yours,
Norhesrt Wiener

NWs mmk



Medical School

Nov, 5, 1958

Dear Professor Wiener:

I was privileged to have dinner with you this evening
and to attend the discussion section vou led in the Common Room
ab Vanderbilt Hall, T wanted to write at once to thank you for
a most enjoyable and instructive evening,

It is a pity that the discussions on scientific method
as it applies to medicine which you and Dr. Rosenblueth led in
the pre-war era have terminated. 1 believe that, above your mass-
ive contribution of the notion of "feedback", you personally
have a great contribution to make to people as myself, who are
attempting to develop a Fhilosophy of lMedical Science. Any in-
stitution which brought you periodically to Vanderbilt Hall
and thus contributed to the possibility of personal contact
with the students is too potentially precious to have allowed
to die.

There is an institution at Harvard mMedical School, the
Boyleston Club, before which several fourth-year students each
Wear present papers on topics of medical research which inter-
est them, I have been working on the effects of Epinephrine on
behavior, and I expect to work during this next year on the ef-
fects of lpinephrine on Learning, If my research goes well, and
I believe it looks promising to date, I shall probably present
some of it before the Boyleston Club next year., Perhaps if I am
able to do so, you would consider doing me the honor of attend-
ing that meeting, and perhaps commenting on any aspects of the
work which might interest you?

Once again, please accept my sincere thanks for a won-
derful eveninge.

Sincerely yours,
<
Richard Jay Vurtman
Vanderbilt Hall 344

107 Ave., Louis Pasteur
Boston 15, Mass,

(s /(/20/58]




342 MADISON AVENUE-NEW YORK 17, N.Y.- TELEPHONE MURRAY HILL 2-5560

VICTOR RIESEL NOVGMbeI' 6, 1958

Professor Norbert Wiener

Department of Mathematics
Massachusetts Institute of Technology
Cambridge 39, Massachusetts

Dear Professor Wiener:

Some day, somebody will do a definitive study on all that's
wierd in modern politiecs. Then we'll discover what happens
to newspaper men who try to cover campaigns.

You were gracious enough to tell me over long distance
phone that I could visit with you, and then a series of
stories broke between here and the west coast, end I was
1,000 miles away. Forgive me for not telephoning or
writing sooner. In a very laymenish, unprofession&al and
unscientific way, let me add -- what is going to become of

us all?
Sipcerely, 4{} &}

Vyerv |

Vietor RiasLl




November 6, 1958

Mr, P. D, Meister
Product Research and Development
The Upjohn Company

Dear Mr, Melster:

I am honored by your invitatioh to present
a seminar before The Upjohn Company in ch, 1969,
However, I must regretfully decline your lnv{tation
since I am finding it necessary to conserve my
strength for my own creative work.,

Thank you very much,

Sincerely yours,

Norbert ¥Wiener
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November 7, 1958

Dr, Norbert Wiener

Department of Mathematics
Massachusetts Institute of Technology
Cambridge 39, Massachusetts

Dear Dr. Wiener:

PERSPECTIVES would be very pleased if you would be
willing to write a review of the book recently published by
the Pergamon Press Symposium on Information Theory in Biology.
It was edited by Hubert P. Yockey, Robert L. Platzman, and
Henry Quastler.

We will hold the copy of the book until we hear from
you.

Sincerely yours,

Elizabe}h Munger

Lz 1(10/ S 8]
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November 10, 1958

8, S, Chern

Department of Mathematiocs
The University of Chicago
Chicago 37, Illinois

Dear Chern:

I have taken the enslosed paper to several
of my colleagues and they all agree with me. There
isn't much to be said about either the physics or
the cngtneering or the mathematics of impedances that
has not been known for a quarter of a century. The
paper may be alright for expository purposes but there
its merit ceases, Of course, I am not the man to say
yes or no as to what is done with the paper, but you
will not be far wrong in supposing that if I were
asked about 1t, I would say no,.

Sincerely yours,
Norbert Wiener

W s mmk
Enclosure



November 10, 1958

Mr, Don Stanat

Building 703

Brookhaven National Laboratory
Upton, L.I., New York

Dear Mr. Stanat:

While it 1is guito true that we have not
organized a specific course on cybernetios as
such, we =re very actively carrying on investi-
gations of a gybernetic nature here both in
engineering and in physliology. I gave last term
to some graduate students in electrical engineering
with the mssietance of Dr.'s Lee and Bose, a course
on random funetions and nonlinear probliems, This
will appear as a book within something like four
weeks, I am planning to continue work in this
field and will take on some graduate students.
I will give 2 similar course next term with the
emphaeis on statistiocal mechanics of gases and
plasmas, If you come here I should be glad to
give you my attention and to refer you to my
colleagues for other work of a oybernetic character
in related fields, I suggest that you contact
Profesgsor Karl L., Wildes in the Department of
E&e:trioal Engineering here at M,I.T. for further
vice,

From my own point of view it is much more
important to have a fileld as a going concern at
a plage rather than to adapt the cgourses to a
formal program, which may soon be left behind in
a developing field,

Sincerely yours,

Norbert Wiener



TECHNOLOGY COMMUNITY ASSOCIATION

OFFICERS

LYNN R. SYKES b G WILLIAM B. WEITZEL
PRESIDENT £ED\ o N VICE-PRESIDENT-SOCIAL SERVICES

o o
HARTLEY HOSKINS 117N DAVID L. CAMENGA
GENERAL VICE-PRESIDENT-SERVICES i 1 SECRETARY

HAYWARD R. ALKER, JR. NN YA CRAIG D. SAWYER
VICE-PRESIDENT-RELIGIOUS ACTION TREASURER

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

CAMBRIDGE 39, MASSACHUSETTS
KIRKLAND 7-7416

November 13, 1958

Professor Norbert Wiener
2-276

Dear Professor Wiener:

Your presentation last night was both clear and

forceful; the audience was given much to evaluate.
I am very thankful that you have fulfilled so well
the function of the Skeptics' Seminar,

Sincerely,

Hequrand R.Quier, r.

Hayward R, Alker, Jr.




The Technology Press

MASSACHUSETTS INSTITUTE OF TECEHNOLOGY
CAMBRIDGE 39, MASSACHUSETTS

November 14, 1958

Professor Norbert Wiener
M. 1 T 2-276

Dear Professor Wiener:

The enclosed check for $5. 00 is your share of the
fee we charged the General Electric Company for
mimeographing 100 copies of chapter eight of
Cybernetics.

Very truly yours,

L'V‘“‘""’" VSM‘-«-’L“

Lynwood Bryant
Director




THE UNIVERSITY OF CHICAGO
CHICAGO 37+ ILLINOIS

DEPARTMENT OF MATHEMATICS
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MICHIGAN STATE UNIVERSITY EAsT LANSING

DEPARTMENT OF SOCIOLOGY AND ANTHROPOLOGY

November 15, 1958

Dear Former Grantee:

We are writing to ask your help in a study of American Fulbright and
Smith-Mundt award holders. This survey has been undertaken by Michigan
State University at the request of the United States Department of State
and 18 designed to provide information concerning professional and per-
sonal consequences of the awards. The items included in the enclosed
questionnaire are based primarily on interviews which were held last
year with 200 former grantees in nine states.

In addition to the questionnaire, you will find enclosed a sheet ask-
ing for a list of publications, theses, works of art, lectures, concerts,
and other accomplishments growing out of your overseas experience. This
information will be compiled and issued as a separate report. Because the
inventory of grantees' achievements is considered one of the most important
aspects of the survey, we will appreciate your giving as complete information
as possible on the enclosed data sheet.

Your answers on the questionnaire will be confidential. No individual
will be identified (except in the report of the Bibliography and List of
Accomplishments). Please do, however, put your name on the return envelope
so that we will know you have responded. This will prevent your being
bothered 1f there should be a follow-up mailing.

We want to thank you for your cooperation. Every effort will be made
to ensure that the results of the study will contribute positively to the
program of international educational exchange.

Sincerely yours,

John T. Gullshorn
Project Director

Enclosures

JTG:pJ




y  Hobarl, 16.11.1958
Professor WNorberl Wiener

Ma ssac chucsells Tnstotule
oF Tec/vnoloj/

Cambridge 339, Ma ss@chusells
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Beglaubigte Abschrif+t!

Herr Lothar 2 a,c h e (Lilbeck-Eichholz,S3teinlager I111/4)
hat Ostern 1952 an der Volkshochschule seine mittlere Rei=
fepriifung bestanden. In Mathematik erhielt er das Zeugnis:
sehr gut.

Ich filhrte damals den Vorbereitungskursus zu dieser FPriifung
in Mathematik durch und kann Herrn Zache bescheinigen;daB
sein Wissen in Mathematik weit iiber den eines Priiflings fir
mittlere Reife hinasusgeht,ja sogar,daB sein mathematisches
Konnen (vor allem sein geometrisches Vorstellungsvermdgen)
noch weit das eines durchschnittlichen Abiturienten iber=
ragt.

Libeck ,den 9.10.1954.

gez, Dr. Erich Horn,
Dozent an der Volkshochschule
f. in ILiibeck.
Die Ubereinstimmur ~=~*~h-nder Abschrift

mit der ;J;%:L’Iir,-zl 0\:\ D\kf:-.iﬂ)s)il beglalbigt. .




457 MADISON AVENUE, NEW YORK 22, N.Y. TELEPHONE PLaza 1:2600

RANDOM HOUSE BOOKS - THE MODERN LIBRARY - LANDMARK BOOKS
LEGACY BOOKS + ALLABOUT BOOKS - THE AMERICAN COLLEGE DICTIONARY

November 18, 1958

Mr. Norbert Weiner
Massachusetts Institute of Technology
Cambridge, Massachusetts

Dear Norbert:

My colleagues agree that we should go ahead with the
novel.

I will be in Boston during the first part of the week

of December lst and if you tell me when, we might get

together to discuss a contract and revisions
make my plans accordingly.

3 I will

With best wishes.

Yours as ever,

Ja¥on Epstein




November 18, 1958

Professor Dillon
U.C.L. A,

Los Angeles,
California

Dear Professor Dillon:

I have checked up with my wife and my
dooctor and am delighted to accept your ine
vitation to U,C.L.A, this summer, They tell
me that with reasonable care I have nothing
to be afraid of, I am prepared for your
choice of dstes but would prefer my wvisit
to be either very early in the summer or
very late, so that I shall have as long an
uninterrupted vagation as possidble,

Gratefully yours,
Norbert Wiener

NW s mmk
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November 18, 1958

Mr, Orville W, Jafke
33756 Mona Avenue
Muskegon Heights,
Mlohigan

Dear Mr, Jafko:

Profesger Wiener regrets that he has found
1t negessary to refuse all requeste for autographs,

Thank you for your interest,
B8incerely,

Margaret Kruger (Mrs,)
Segretary to
Professor Wiener



Organizing Committee for the
Swiss Educational Tour

Professor Norbert Wiener

Department of Mathematies
achusetts Institute of
ambridge 39,

for Automation

lechnology

and Operations Research

to the U.S. A.

under the auspices of the »Society of Swiss Friends of the U.S.A. (SFUSA )« Zurich and in co-operation with the »Institute for Auto-
mation and Operations Research« at the University of Fribourg (Switzerland) [] Mailing address: cfo The American Express Co. Inc.,
Bahnhofstr. 20, Zurich 1, Tel. (o51) 23 57 20.

Basle, November 19 958

Dear Professor Wiener:

you for your very kind letter of October 10, 1958 of which we hav
knowledge.

We are pleased to hear that you are willing to receive our group when same
is in your city. Our group will be in Boston on April 9 and April 10, 1959
and stay at the Hotel

We would sugges
M.I.T., and we
you. Otherwi
a list of the

iday, April 10, 1959 for the visit to
us know if this date is suitable to
ternative. We shall send you

bookings have been completed.

Thanking you again, we remain,

T - a = 11 1+ 1
Very truly yours,
. 2
)
,(" 4 2 P
- ‘ I { l L

EnnsT ]?;-H el er



ROGER HARRIS

162 GROVE ST., RUTLAND, VERMONT

November 19, 1958

Dr. Norbert Wiener
Belmont, Massachusetts

My dear Dr. Wiener:

I should like to compile a collection of autographs
of prominent persons.

I hope you do not mind my imposing upon you and
will permit me to include you in such a colleetion
as I sincerely believe that you, through your
inspiring efforts and outstanding contributions,
have played an important role in enriching the
lives of many people.

If you would be so kind as to autograph the
enclosed card, I shall be very grateful. A
stamped, return envelope is included for your
convenience.

Of course, if you have a photo available that
you could autograph, it would please me immensely.

I would be greatly interested in knowing, Dr. Wiener,
what you consider your greatest satisfaction during
your illustrious career.

With cordial best wishes, Sir, for much happiness
and good health,

Respectfully yours,

e Mf2s/SE)




November 19, 1988

Mr, Jerome Rothstein
21 Bast Bergen Plage
Red Bank, New Jereey

Dear Mr, Rothstein:
Englosed ie the oapy.omm thesis on "Communication,

Organlzation, and Sglence ¢h you so kindly sent to
Professor Wiener, He wishes to returh 1t now with many

thanks,
Sincerely,

Margaret Kruger (Mrs,)
Seeretary to
Profecssor Wiener

éng:



November 20, 1958

Mr, HKighard Jay vurtman
Vanderbilt Hall 344

107 Avenue Louis Pasteur
Boston 185, Massachusetts

Dear Mr, “urtmen:
I am very much interested in the Boyleston
Club of whigh you speak, but think 1t best to hold
any partieipation on my part in it in ebeyance for
the present, until I am more rested than I am at
gigseas. Please remind me of the matier in the
ure,

Sineerely yours,

Horbert Wiener

NW ¢ mmk



DEPARTMENT OF ABERONAUTICAL HENGINEERING

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

cAMBRIDGE 39, MASSACHUSBETTS

November 21, 1958

Professor Norbert Wlener
Room 2-276

Dear Professor Wlener:

On Monday, December 8, Sir Geoffrey Taylor wlll be
here to glve a semlnar on the formatlion and disintegration of
thin sheets of fluld, a notice of whilch wlll be sent you.

In Dr. Hunsaker's behalf, I write to invite you to
a luncheon on that date with Slr Geoffrey and some of our
colleagues to be held at the Faculty Club, dining room three,
at 12.30. We hope you will be able to come.

Yours truly,

ol Sy

walter McKay
Assoclate Professorof
Aeronautlical Englneering

Lanr U/2¥/ST]




November 21, 1958

Mr, Jason Epstein
Random House Inec.

457 Madison Avenue
New York 22, New York

Dear Jason:

I am delighted at the acceptance., I could
not wiesh for a higher honor than to have Random
House teke my book nor for a greater gratification
than to have it done through you, I shall be &t
Tech the week of December lst, I shall return
from & visit with my daughter in Chicago on the
1st and from then on I should be eongletely at
your disposal, I have a class 9:00-10:00 on
Monday, Wednesday and Friday, but other time
you wish to fix would be lulﬁable. promise %o
put my best work into seeing the manuseript into
shape,

Sincerely yours,

Norbert Wiener



November 21, 1968

Mr, and Mrs, David Riesman

49 Iinnean Street

Cambridge 38, Mascachusetts
Dear Mr, and Mrs, Riesman:

My novel hae been taken by Random House and
Jason will be up soon to talk over the final spit
and polish, I want to express my gratitude for
your interest in the materisl,

Singerely yours,

Norbert wiener

NW: mmk



November 21, 1968

Miss Jessie Whitehead
Harvard University Library
Cambridge 38, Massachusetts

Dear Jessie:

The novel is taken by Rendom House, Jason
will be up the week of Decgember lst and will help
me get it into final form, Meanwhile I want to
express to you my appreciation of the interest
you have taken in the book at all stages,

Sincerely yours,

Norbert Wiener



Mathematics Department
The Institute ofScience

Bombay 1, India
November 24, 1958

Professor Norbert Wienzr
Department of Mathematics
| R .

Cambridge 39, Mass,

UI S. A-

Dear Professor Wiener :

. Herewith a copy of a joint paper on the work we
did on 2 x 2 matrix factorization in the case where the
determinant vanishes. I have stated the factorizability
condition in the most general form and included the
necessary lemmas on beschranktdrtl se functions. I hope
you will ‘Have time to go through the manuscript and
offer suggestions, I would especiélly like you to notice
Section 5 wherein I have commented on the (rather clumsy)
symbolism for multiple processes. introduced in & recent
paper by a Russian, named Rosanov, I have put this
gsection last so that it may be left out if you do not like it.

To save time, however, I am going ahead with the
paper, As soon as I can get the summary translated inEtce
Russian, I will send it to the Russian Journal of Probability,
Moscow as we? eciled when I saw you last, unless you would
rather that I wait.

: I got back about two weeks 'ggo after interesting
visits to Cambridge and Paris. I liked both places
immensely., I passed through Rome, but unfortunately

had only 2 days there, In Paris, I met Professors Kampée de
Fériet and Paul Levy. They send you their greetings. All
told, I had a most profitable year abroad, especially from
the mathemdtlcal standp01nt

My sincere thanks to you and to the Mathemgtics
Departments of M., I. T. and Harvard for making all this
. possible,

After this paper, no joint work from.last year's
collaboration remalns However I am going to follow up the
paper by another one*?which I will characterise the generat-
ing function of blvarlate processes in terms of the optimal
factorisation of beschrénktartige function. I have already
sent to Professor Grenander a third paper in which I have
given an example to show that the WO}Q decomposition in
the time domain and the splitting of %ectrum into absolute-
ly continuous and non-absgolutely continuous parts need not
correspond, This paper also contqins the cvonditions for
the removal of this pathology am also hoping to take

another crack at the /&eneratn case, As soon as



Fel

O S

some of this work is completed I will turn to the non-
linear case,

I trust your own work is progressing to your
satisfuction and that your book is out, Do please send
me a copy if you can spare one., I do hope that there will
be more opportunities for collaboration in the future.
It is rather difficult to work here single-handed. I am
therefore hoping that you were quite serious when you said
that you would like to come to India again or that we might
meet in Burope. No red tape will come in the way of my
joining you between March 15 and June 15 — our vacation
period, If it is to be in Europe, I will need some finan-
cial help as we are not allowed any foreign exchange; but
if it is to be in India, there will be no problem, The

"idea of working on some Himalayan hill-station seems very

attractive, I am awefully sorry that I have neither the
position nor the power to extend to you a# invitation from
this Institute or any other.

Docplease let me know your plans,

With very kind regards,

Sincerely yours

P, Masani
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Hovenmber 24, 1988

Mise Janet Corliss
Box 1124
Winter Park, Florida

Deayr Janet:

I have not written you about the novel

until now begause it hae just been ascepted
Random House, Jason Epstein is now editor

at Random House and has been tied moving
from one plage to another, I want to tell
you my gratitude %o you, not merely for your

fine secretarial but for your participation
in my entire effort as a creative job, -

Best regards from Margaret and myself,
Sincerely yours,

Norbert Wiener

W 3 mmlk



Novembexr 24, 1988

Professor Walter MeKay
Room 33=217

Dear Professor McKay:

Professor Wiener thanks you for your invitation
and will be most heppy to join you for luncheon on
Monday, Degember 8, at the Faoulty Club,

Singerely,

Margaret M, Kruger (Mrs,)
Secretary to
Profesaor Wiener



November 24, 1958

Mrs, Irngsrd Wintner
Mr, Clande Wintner
3760 Tudor Arms Avenue
Baltimore 11, Maryland

Dear Wintners:

The novel is taken by Random House and I
am mz shead with the work, Jasson Epstein ie
now with Random House, I want to express
:p;?nuauon t0 both of you for your valuasble
tloilsmes and to haslze the faot that Aurel's
encouragement and ticiesm has been of the
greatest possible value to me,

Sincerely yours,

Horbert Wiener
NW i mmk

P,8, Mrs, Wiener and I are actively looking
for the manuseripton "Harmonle Analysis and
Random Time Funetion", but have not located
it as yet. I am enclosing a2 reprint which is
the only thing we have found on the above
subject, e are continuing to search and
you will be hearing from Mrs, Wiener as soon
as possible,

Sincerely,

Margaret Kruger (Mrs,)
Seeretary to
Professor Wiener



457 MADISON AVENUE, NEW YORK 22, N.Y. TELEPHONE PLaza 1-2600
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RANDOM HOUSE BOOKS - THE MODERN LIBRARY - _LANDM_AR_K BOOKS
LEGACY BOOKS - ALLABOUT BOOKS - THE AMERICAN COLLEGE DICTIONARY

November 25, 1958

Prof. Norbert Wiener

Dept. of Mathematics

Massachusetts Institute of Technology
Cambridge 39, Mass.

Dear Norbert:
I wonder if we can meet at M.I,T. on the afternoon of
Wednesday, December 3rd. I can be there at about

3 o'clock if it is all right with you. At that time
we can discuss the contract, etc.

Yours as ever,

Jason Epstein
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November 25, 1958.

Professor Norbert Wiener

Department of Mathematics
Massachusetts Institute of Technology
Cambridge, Mass. ,

Dear Professor Wiener:

One of our informal advisors in the field of
mathematics has informed us that you are writing a text in non-linear
anelysis of stocastic processes, and that the manuscript is nearing
completion.

I hope it is not too late to express the formal interest
of Ginn and Company in this project. I realise that you have been
considering other publishers and in particular John Wiley during recent
months., In fact, I remember very well meeting you when I worked for
Wiley some years ago, and this makes me all the more interested in
getting in touch with you again.

We would be only too delighted to examine your manuseript
as soon as it is available. We would arrange to have it carefully
reviewed and would make such reviews available to you, in the hope
that they would be helpful to you.

Let us hear from you at your convenience.
Yours very truly,
dlew., 8 Lsmmm/ﬁu

Henry B, Stanton, Head
College Department.

NEW YORK CHICAGO ATLANTA DALLAS COLUMBUS PALO ALTO TORONTO
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November 286, 1958

Wright-Patterson Fleld
Dayton, Ohio

Gentlemen:

Thie is to confirm my interview of November 17,
There is new material which ie about to appesr - my
| A Y FIrop 1 N £ O

Lol r,!r'.i' \d.ll bo
published D % vy by the Teechnology Press
and John Wiley, I also wish to subimit my article
in Selentia whiech I herewith encloze,

As to coming to the meetin% I suggest that
Assistant Professor Amar Bose of the Electrical
Engineering Department take my place, If my being
there is absolutely indispensable, then I suggest
that Bose and I both go, that I attend the conference
briefly and keep in touch with Bose, so as to have

my ideas available to all of you. f an at present
not in the best of health and at no time have I been
able to take a2 conference lasting many hours without
excessive fatigue. I am quite certaln that Professor
Bose can represent my ideas and even more certaln
that if Bose and I are there together and we keep 1in
touch, I can aseure that my ideas will be made avall-
able to you in a better form than I could possibly
give to them myself,

S8incerely yours,

Norbert Wiener

NW: mmik
Enclosure



November 25, 1958

Mr, Roger Harris
162 Grove Street
Rutland, Vermont

Dear Mr, Harris:

Profegsor Wiener re§rets that he has found
it necessary to refuse all requests for autographs
and /or photographs, However, he thanks you for
your expression of interest,

Sincerely,

Margaret M, Kruger (Mrs,)
Secretary to
Profeseor Wiener
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Paris, le 28 Novembre 1958

Prof. N. WIENER
Massachusetts Institute
of Technelogy
CAMBRIDGE (Mass.,)

-U S A~

Cher Prof. Wiener,

Je me permets de vous envoyer 3 notes dans
lesquelles j'ai cité votre nom, en me référant i
vos travaux de "generalized harmonic analysis".

La troisiéme surtout est en rapport direct aveec
vos résultats sur les fonetions d'auto-corrélations
de fonetion prenant les valeurs 1 ou -1.

Je vous prie de croire & mes sentiments
dévoués.

J. BASS

Professeur & 1'Ecole Nationale
Supérieure de 1'Aéronautique




TATA INSTITUTE OF FUNDAMENTAL RESEARCH
National Centre of the Government of India for Nuclear Science and Mathematics

Telegrams: ZRTE ST8 APOLLO PIER ROAD. BOMBAY 1 Telephone: 255521

Ref:TFR:KC: HLY /58 29 November 1958

Dear Professor Wiener,

I have pleasure in sending you by separate post a compli-
mentary copy of TAUBERIAN THEOREMS by H. R. Pitt which is the second
title in a series of monographs financed, edited and printed by this
Institute, and published for the Institute by the Oxford University

Press.

Yours truly,

/<- Ll wiai Braictioiecs,

Professor K. Chandrasekharan

Professor Norbert Wiener
Massachusetts Institute of Technology
Cambridge 39, Mass.

U. S. A,



