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1, OBGANIZATIONAL HISTORY

Experience in this war has shown that scientists end
scientific methods cen be profitably employed in the design
of new weapons of war, in thelr production, and also in finding
out how they may best be used in actual operation: This last
activity forms & pert of what 1s now called Operations Research.
Work in Qperations [iesearch covers a vary wide range of activicies.
There are the immediate and practical tasks of advising the
operational commands in the fleld s to the best way to use new
equipment and to meet tacticel situations; and of providing
a technlical lisison between the forces in the fileld and the
research and development laboratories. There are alsoc the
broader, moreé theoretical tasks of statistically analyzing
operational reports, of devlising and interpreting tactical
experiments and of assisting in militery planning and in writ-
ing tactical doctrine,

Some of these activitles can be carried out by & rgroup
assigned to a single fleld command, But for all of the
activities te be cerried on effectively it is necessary that
part of the zroup be 1in the field and another part work with
.the general staff Iin VWashington; with arrangements for free
interchange of Iideas and men between field and headquarters.

Organizational Plen - The only group in the United States
wiich nas attempted this sort of an overall coverage of the
Operational Research field is the Operations Research Group,
essigned to the U. ©. Navy. This group also has represented
the largest single contribution of OSRD to the field of
Operatlons Hesearch, During the first year of its activity
more than half of its total effort was devoted to activities
in the field; the »est of the effort being carried out in
Jashington on statistical, theoretical, and liaison problems.
Throughout its 43 months cf existence more than one third of
the effort was spent on {isld work. Its continued growth, its
extension to further filelds of naval warfare, and its
continuation into neace<time under Naval auspices, emphasize
the fundamental correctness of the original concept of organi-
zation, which involved the field-plus-central-office combination,
the rotation of man power and the resistance to fragmentation.
That this organizational plan, cutting across command boundaries,
was a8llowed to reach 1its full scope of usefulness, is also
testimony to the range of vislon and te the progressive spirit
of the naval officers who supervised the ma jor aspects of the
group's work.
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garly History - The group was first set up by Division 6,
NDRC, throusgh & contract between Cclumbia University and OSRD,
at the request of Captain W. D. Baker, then Chief of the ASU
Unit, Atlentic Fleet. When it was first started in April 1942,
it was lmown &8 Research Group M. Later, when it became an
official part of the Headquerters of the Commander in Chilef,
U, S. vleet it was given the title of the Anti-Submarine .arfare
Operations Research Group (ASWORG)e Finally in 1944 when its
activities had extended far beyond the anti-submarine field, it
was given the officilal title of the Operations Research Group (ORG).

The general growth of the group and its activities are
pictured in Fig. 1l. Details of organizational changes and of
work accomplished are given 1n the ASWORG Report of Activity,

1 April 1942 to 31 August 1944, submitted by Columbia University
to WDRC; and in the succession of Progress Reports submitted

by the Group to OFS in 1944 and 1945. The tabulation of the
assignments of personnel is ziven in Appendix B. 0fficial
correspondence concerning the assignment of the group to

naval activities 1s given in Appendix C.

-2-
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2.,  Activities in the Field.

Assignment to operational commands in the field has been :
an extremely important part of the activitles of ORG, both in =
providing a schooling in the cperational "facts of 1life" for '
ORG members, and also in providing a proving ground for the
results of Group work. Here in the field, working with the e
ultimate users of new weapons, jideas for new tactics could be TTRER
spplied in practice and new problems could be recognized and =00
transmitted to the main Group for further work. :

Sea Frontiers = In the crucisl days of the Anti-Submarine
wJar in the Atlantic, group members were assigned to nearly all
of the operational bases around the Atlantic. The first asal§n-
ments were to the Sea Frontier Headquarters on the continenta
coast. The group had its first office space with the Anti-
Submarine varfare Unit, Atlantic Fleet, located in Boston.

In the summer of 1942 the main part of the group moved to
Jashington and was assigned to the Anti-Submarine jjarfare Unit,
Readiness Division, Headquarters of the Commander In Cilef, -
United States Fleet, (CominCh). A number of members stayed

in the Boston 0ffice, however, since surface vessel anti-
submarine doctrine could be worked on most effectively here.

At least three members continued with this unit until the
middle of 1943; and one member continued until the end of

1943, by which time the work could best be carried on in Washe-
ington. :

In June of 1942 two members were assigned to Headquarters
gastern Sea Frontler in New York and one member was assigned i
to Headquarters Gulf Sea Frontier in Miami, to be of help at 5
first hand in the operational headquarters of these Frontiers. N
Both of these field assignments were continued until the end . d
of 1943. In both of these officea the ORG members had close 2
connectlions with the Operations Officer for the Frontier, had :
access to details of operational records and took part in the
planning of new operations,

_ Sea [rontier headquarters outside of the Continental
United States were also covered by ORG personnel. One man was
assigned to the Headguarters of Task Force 24 in Argentis,
Newfoundland, where he helped to organize the statistics
concerning the U. S. - British convoy system. iWhen the U. S.
Navy turned over the protection of North Atlantic convoys to
the British and Canadians in April 1943, this assignment was
terminated. \ .o
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One, two and sometimes three OLG members were assigned
to the Caribbean Sea Frontier, where they spent part of their
time at Sea [rontler Headquarters at San Juan, and most of
their time at the operating base at Trinidad. Here again the
collecting and publishing of locel statistical records was
organized, and members were active working out details of
submarine hunts in the Caribbean. A great deal of extremely
valuable operational experience was obtained by members
assigned to this Commend. Knowledge of the operational be-
havior of eircraft search-radar sets, and of radar anti-
submarine countermessure equipment was obtained by these
members. Ilembers were assigned to this base until September
1944,

Other A/S Beses - By January 1943 the submarine activities
off Brazil had risen to such & point that the services of an
ORG member were requested for the Fourth Fleet, which was
responsible for anti-submarine operations off the South American
Coast. One member of the group was assigned to this Headquarters
during 1943 and another member was sssigned for most of 1944,
These members took an active part in laying out barrier patrols
and submarine hunts, Thelr work helped sink several submarines
and a number of Germen blockede runners coming from Japan loaded
with rubber and tin.

In May 1943 a group member was assigned to the Moroccan
Sea Frontlier at Casablanca, North Africa. This assignment was
continued, with only one change of personnel, until September
1944, Here a great deal of assistance was given in the laying
out of a submarine-tight barrier using MAD and radar planes plus
destroyers, across the Straits of Gibralter. This barrier
trapped three submarines and kept many more out of the Mediter-
ranean. MNuch time was also spent in analyzing the results of
a detailed survey of the waters between Spain and the Azores,
using radar search receivers. This analysls showed that U-Doats
seldom used their radar equipment (if they ever did) and made
it possible to draw important conclusions concerning radar
counter-tactics and egquipment to be used against German sub-
marines.

London - In November 1942 the first group members were
sent To London. Since that time, there has been continuous
Group representation in this important location. Here liaison
has been carried on with operational research activities in
the 3ritish forces. The members assigned to London have been
a part of the staff of Commander, Naval Forces, European Theater
of Operations (Comiaviu). Reports initiating in the British

=
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forces, and of interest to ORG or other parts of the Navy,
were collected by the group members in London and transmitted
through official channels to the Group in Washington.
Scientific contact with Operations Research in England was
mainteined and duplication of efforts was thereby minimized.
During most of the past three years at least three ORG members
have been on duty in London &t any time. -

Army Air Forces - Untll the middle of 1943 the AAF took an
active part In antl-submarine warfare. The major part of this
effort was borm®@by the First Bomber Command, later the Anti-
Submarine Command (AAFAC) with Headquarters in New York. Since
ASVORG covered the whole fleld of United States operations in
anti-submarine warfare, Group members were assigned to AAFAC
Headquarters in lew York and to the Operational Test Unit at
Langley lleld, Virginia. At Langley new equipment was given
operational tests, new tactics were tried out, and new
squadrons were trained in the speclalized tasks of anti-
submerine warfare. In August and September of 1943, when the
Navy was able to take over all anti-submarine operations, these
assisnments were terminated.

AsDevIiant -« In June of 1943 the Navy set up & tactical
experimental unit et Quonset, Rhode Island. This unit, celled
the Antl-Submarine Development Detachment, Atlantic Fleet
(ASDevlent ), had planes and surface vessels and shop facilities.
lilere new equipment could be testod out or given further develop-
ment trials; new tactics could be devised for their use; new
training methods could be worked out; and experimental opera-
tional date could be obtained. It quickly became evident that
ORG members could learn a zreat deal about tactics and equip-
ment at ASDeviant; and conversely these members could be of
conslderable use to the Unit in helping lay out the tests,
helping analyze the results, and in assisting in writing up
the reports.

The air part of the Detachment was set up in May, and
from that time onward at least two members were assigned there.
The surface vessel part of the Detachment was set up in August
1943 at Quonset, and was later transferred to Fort Lauderdale,
Floridae. At least two members were on duty continuously with
the surface section until August 1945. Experience gained at
fort Lauderdale and Quonset in setting up tactical experiments
will be of extremely great value in peace time, when such
experiments will be our only msans of cbtaining operationsl
data.

-6-
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Pacific Bases ~ By the end of 1943 1t was apparent that
the back oi the U=-Boat campsign had been broken and that it
was lmportant for the Operations Research Group to extend its
activities, to assist if possible in the Pacific war. The first
call came from our submarine forces in the Pacific. Two Group
members were sent out in November 1943 to the Ileadquarters of
Commander Submerines, Pacific (ComSubPfac). The work of these
members was appreciated and it was not long before a five-man
sub-group was instelled. Thils sub-group, which came to be
known as the Submarine Operations Research Group - Pacific
(SORG-Pac), continued until after V-J Day.

Following a trip of Dr. K. T. Compton to the Southwest
Pacific, there came a request for an ORG member to be assizgned
to the Seventh Fleet. A member was sent out in March 1944,
and thereafter one representative was maintained at Seventh
Fleet Eeadquerters until Auzust 1945. Thls representative
first helped orgenize the anti-submarine activities in the
Southwest Pacific and later helped analyze task-force defenses
against sulcide bombers.

Early in 1945 a request came for members to be assigned
to Commander Alr Forces, Pacific (ComAirPac). Two members
were sent out in February 1945, and other members were added
to this group in the summer. Iiuch of the work of this group
was in devising better methods for defending against suicide
bombers.

Other Field Trips - Tn addition to thls large number of
regular assignments to0 operational commands in the field, a
number of the membsrs have had shorter essignments to study
specific problems., One member was sent on an operational
cruise of a CVE, hunting submarines in the Atlantic. Only
in this way could background be obtained concerning carrier
anti-submarine operations. Another member went on a submarine
war-patrol to find out at first hand the technical problems
involved in sinking Japanese shipping. Another member spent
several weeks on carriers and other naval craft off Okinawa
at the helight of the sulcide attacks. On return to Washinzton,
he was able to initlate important tactical studies and was
able to report to laboratories on the working of new equip-
ment. 1In the important problem of correlation between sub-
marines and aircraft in Alr-See Rescue work, an ORG member
visited the B-29 bases in the !larianas and went on operational
flights.

T
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This first hand contact obtained by most of the members
of ORG with the men and equipment doingz the actual fighting
gave the group a practical background which made reports much
more immediately useful., The combination of practical back-
ground, galned in the field,wlith the detalled theoretical work
carried on in Eeadquarters at liashington made the Group more
valuable to the Navy. Figure 2 gives detalls of manpower
assignments to all these buses.
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Se Activities at Headquarters in Vashington.

e | 1¢ studies carried on in the field gave the most immediate

diee) and most practical answers, the results of these studies had

e 1 to be combined at the central office in Washington in order to

Ft give an over-all picture to the higher command. Convercely

g more generallized and more theoretical studlies, carried on in tieic
ael Washington, were necessary to back up the work done in the field,
o and to bring the results of the Group's work before the planning « 58
A officers and the laboratory sclentists. This unification of the ;
group, through its central lieadquarters, distinguished the ORG

from all other American attempts at Operations Research. It

enabled the zroup to transfer its men rapidly from one field of
activity to another as tactical and strategic aims changed; 1t

enabled the group to use sclentiflic speclalists efficiently by

moving them about from position to position; and it enabled the

group at all times to present a clear and up-to-date picture

of technical military requirements, and their relation to events

in the field, to the Navy Department and to commands in the

field.

1 T
-

AS.ORG - ‘Jhen the group first went to Washin- ton, in June
1942, 1t was assigned to the Anti-Submarine Warfare Unit in the
Readiness Division of the Headquarters of the Commander in
Chief, Us S. Fleet (CominCh). 1In March 1943, when all the
operational anti-suomarine command activities of the Navy
were collected into & new division of CominCh, called the
Tenth Fleet, tho Group was assigned to this. Until the fall
of 19435 all of the activity of the group was davoted to anti-
submarine operations research, since the urgency and the
complicated nature of this military problem required the Group's
full energles.

v 5o A
305 e

=l
L]

v
bl

AirOKG -« By the fall of 19435, however, it began to be
apparent that the war in the Atlantic was receding in urgency, -
and that certain operations research problems in the Paciflic
war would soon be urgent enough to justify a dispersal of the
effort of the Group. The technical lessons learned in the
anti-submarine problem could possibly be turned to helping
our own submarines in the pPacific, for instance. Some of the
lessons learned in anti-submarine air attacks might also be S
applicable in studying naval air warfare in the Pacific. e
Consequently, when the Air Intelligence Section of the staff il
of the Deputy Chief of Naval Operations for Air requested the g
help of members of the group, in order to set up an Air Operations
i Research Group, two members were so assigned. The resulting
T group was soon unofficially integrated with the ORG, and in
= -, October 1944 it was officially combined as the AirORG Section
rg. of ORG. A report of their activities will be presented later
ik in this report. :

-10-
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SORG = At the same time that members went to Pearl Harbor
assigned to the Staff of Commander Submarines Pacific, a
sub-group was set up in washington to study submarine warfare.
This group, known as SORG - \lashington, snalyzed all submarine
action reports, issued & monthly summary of submarine operations
for the ilaval Staff and made analytic studies of torpsdo effec-
tiveness and tactical effectivencss for distribution to the
fleet through officlal channels. Thls group averaged about
f'ive members and produced a large amount of valuable research
work,

Q'S « In the meantlime, in January 1944 it was decided
that IT would be more appropriate for the Group and for other
related activitles to be administered directly by OSRD rather
t:an by Divisions of NDIKC. For this purpose a new of fice was
set up in OSRD, called the Office of Field Service (OFS), with
Dr. K. T. Compton as Chief. The ORG was the first group and
the largest single group to be administered by OFS. Through-
cut 1944 and 1945, members of the Group were contract employees
of O3LD, assigned as a Group to the Navy. This administrative
arrangement terminates between December 1945 and January 1946;
when the group will go over to a peace-time setup, involving a
contract between the [lavy Department and the !lassachusetts
Institute of Technology.

ORG - In the {all of 1944 it became apparent that the

ma jority of the group was working on problems other than anti-
submarine, so that 1t was inappropriate to have the group as &
whole assigned to the Tenth Fleet. Consequently, in October
1944 the group was of ficially renamed the Operations Research
3roup and was reassimed to the Readiness Division of CominCh.
A copy of the officiel letter making the transfer is given in
Appendix C.

PhibORG and AAQORG - At this time three more sub-divisions
of the group were constituted. A new section, averazing about
four memvers, studied problems of amphibious and 1anaing opera=-
tions. It was called PhibOiGe As & result of 1ts studies of
naval gunfire support, doctrine was worked out for force
requirements in beach-drenching and poste-landing support fire,
it the same time an anti-alrcraft sub-group called AAORG was
set up to study provlems of anti-aircraft fire from task forces.
This subegroup became very important when the problem of the
defense agalnst suicide bombers bvecame critical. At the end

of the war it was engaged in several extremely important studies
in this field.

-]ll-
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OKC « At the same time the remainder of the zroup was
constTtuted into the Operations Research Center (ORC). Thisx
sub-group took care of the administrative and senerel scientific
activities of the group &s a whole. In the Center was the
Intelligence Section, which distributed and filled the large
emounts of material coming into the group: the technical reports,
the ONI intelligence notes, the action reports and other
operational data, Thls Section kept in touch with the men in
the field, supplying them with needed material, It also took
care of the publication of OKRG Keports and other details of
administration. B8y takinz care of the petty details of red-tape
for 2ll of the group, the Intelligence Section made it possible
for the rest of the group to work very much more efficiently.
Althouzh much of its work was unexciting, it was found just as
Important to assign intellizent people to thils Section as to
any other.

In the Operations Research Center, also, were the punched
card equipment and IBLI machine operators. IB!l equipment had
been obtalned in 1942 and had been used throughout the war by
the Sroup to preserve and tabulate the official naval anti-
submarine records of actions: sightinzs, sinkings, and attacks.
~hen AirCRG and SOHG entered the picture, codes were set up
for transferring operaticnal records of these activities on to
punched cards. By the summer of 1945 practically all of the
important operational data on naval warfare in iorld var II had
been put on punched cerds and 1s now availadle for a large
number of possible analyses. This IBM equipment is to be kept
on during peace-time, in order to have the records available
for future study.

General theoretical and analytical problems which cover
more than one field of naval warfare were also studied in the
Operations Research Center. Sub-groups were set up in ORC
which studied: the general osroblems of radar end other detection
means; the tactical problems of search, screening, and task
force deployment; radar and sonar countermeasure problems; and
recently, the strategic and tactical problems connected with
guided missiles and the atomic bomb.

Publicatlons - The output of the group has consisted mainly
of written documents handed to naval off'icers, suggesting action
or ziving technical backzround in order that the officer can
reach some declslon. An answer having limited interest, written
to a single officer, was usually written as a Memorandum to the
incerested officer. If the research going into the report
required more than a few days, the answer was written up as a

-12-
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Group Study. Studies put out by ASWORG were called RR's.
Those put out by ORC were called CC's, etc. Studies some-
times were distributed only to one or two activities, if the
field of interest was small or the security high. If the
distribution list became very lerge the reports were made

more readable and were bound in more durable manner and were
then called ORG Publicetlons. Some of these publications
have had distribution 1lists of severel hundred. A 1list of
titles of Publications and Studies is given in Appendix A.

In other cases the written material has been incorporated into
official Fleet Publications, and cannot be listed as specifically
originating with the Group. !Many of the ['leet Tactical
Publications have incorporated ORG contributions.

The remailning sections of this Report are stetements, by
the various Sub-groups, concerning the more important studies
which the Sub-group made and some of the results which turned
ocut to be particularly useful to the Navy.

=13=
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4, Research of ASWORG, 1 April 1942 to 1 January 1944

During this earlier period the group was engaged entirely
in the study of anti-submarine warfare, and was known as ASVOKG.
Details of the research carried on in VWashington and in the
field are given in the final ASWURG Report of Activity for
this perlod.

Search Problems - A great deal of time was spent on the
Search rroblem; I'irst in the case of visual sightings and radar
sightings by aircraft, and secondly for radar or sonar detection
gear used by surface craft. The fundamental concepts had to be
clarified, the measures of effectiveness had to be worked out,
end from these as basis the correct tactics had to be developed.
The results of this long serles of studies are embodied in the
official fleet publication "Fleet Tactical Publication io. 223"
which is the U. S. Havy antl-submarine doctrine. Complete
operational data on aightinzs and radar contacts made by British
planes on U=-Boats was obtained by one of the group members in
London. The requisite theory to explain this data was worked
out, and checked with laboratory measurements obtained by NDRC
laboratories and by tactical experiments performed at ASDevliant.
From these results it was possible to work out search plans,
barrier patrols, and convoy escort plans,

Similar theory was worked out for sonar search and applied
to anti-submarine screening plans. The fundamental sclentific
principles underlying all of this work on search and screening
are being collected in a Volume which will be part of the
Division 6 Summary Volume Series.

Countermeasures - A zreat deal of work went into the study
of countermeasures; both for submarine radar equipment and for
U=-Boat acoustic torpedoes. The survey mentioned earlier in
connection with the Morrocan Sea Frontier indicated that the
Germans were not using search redar on thelr U-Boats.

Prisoner of .ar and other intellisence reports indicated that
they were using radar search receivers. It was important,
however, to keep from using countermeasures against the search
receivers too early, or else the reduction in search efficiency
accompanying such countermeasures would occur sooner than was
necessary. Statistical tests had to be introduced in the study
of sizhting deta, in order to determine when search receivers
on U-Boats beceme effective enough to merlt the introduction of
countermeasures. These matters occupied the attention of many
ORG members in washington and in the anti-submarine bases.

-1~
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Another important end excitinz study was being carried
on in the fleld of sonic countermeasures asgainst the Jerman
acoustic torpsdo. <risoner evidence and other intellizence
reports indicated that such a torpedo was about to be intro-
duced by the Jermans and shortly thereafter a few pre-production
models were fired from U-iicats. iiembers of the group having
the requisite technical skllls pleced together these scraps of
informe tion and ocbtained a fairly complete picture of the
probable physicel properties of the new torpedo and the way in
which it would react to the various countermeasures under con=
sideration. They induced an MNDRC laboratory to bulld a presumed
replica of the controls which resulted in an important change
in doctrine. The; cacxdinated the sfforts of severel groups
in the developaent of countermeasures and aided the ASDevlant
Surface Section in testing this equipment. One member of the
group made & gpecilal visit to Lngland to study the latest
informe tion since he wag at that time the recognized authority
in both countries on the subject. The results of all this
study wers such that when the Germans brought their new torpedo
into full production the United States and Great 3ritain were
In production with & simple and effective countermeasure; and
only one or two destroyers were hit monthly, & much smaller
nuiber than the hopeful Cermaas had expected. 3Germsn dis-
courazement over tuols Tfailure wes one of the reasons for a
furter decline in U-Boat agzressivensss.

3y the end of 1943, the sroup had begun to extend into
wider fie lds, and AS.(RG became uvnly one of a federation of
groups, with ORC as tue unifying ceater. The work of the
group during the rest of the war can more conveniently be
divided according to each Sub-rroup, end the remainder of this
ne.ort will be so divided. The work o the Operations Research
Center will first be reviewed; and then the work of the Sub-
groups, of which ASVOKG is but one of several,
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5. OPERATIONS RUSDARCH CIIMTER, 194 = 19)5.

A., Detection and Combat Information Section

At the time of the organizstion of the Operations
Research Center a considerable rescarch program on the
application of radar to submnarine and anti-submarine problens
was &lready in prosress in ASUORG. It was decided at that
tine to concentrate this rather specislized work into a
section of the ORC which could furnish speclalized information
on radar to the varlous sub=-groups, and could &lso carry on
fundamental research on the tactical characteristics and
measures of coffectiveness of radar in general.

This section was originally known as the Radar Section,
but later Lts scope was broadened to include all debtectlon
devices and the means of comrmnicating and correlating such
aboard ship, particularly the problems of the C.I.C. The
name of the section was therefore changed to the Detection
and Combat Information Section of ORC.

Blip-Scan Ratio = In the late fall of 194li the most
pressing problem in this [icld was the problem of detecting
submarines equlpped with "Schnorchel". In cooperation with
ACDevLant a progrem of radar range necasurerients on & mock=up
cf "Schnorchel" was begun. It soon becanme apparent that on
such a small target the simple concept of radar range could
not be applled, for at most ranges the tarpget gave only
intermittent blips on the radar screen. It was therefore

. necessary to measure, as a function of ranze, the fraction

of the scars con which blips appeared, the so=-called "blip-
scan ratio." By combining these data with reasonable
assumptions on the number of blips required to cnable
recognition of the target, it was possible 4o estimate
radar sweep widths against "Schnorchel," and on the basis
of these sweep widths to construct proper search plans and
to estimate milltary requirenents. This work i1s now in
process of being extended to other targets, and types of
radar.

Radar Countermeasures = At the same time considerable
attention was given to radar countermeasures, particularly
those which were being usecd by German submarines. In this
connection the ORG was involved in the setting up of
projects at Radiation Leboratory and Radio Research Labora-
tory for the evaluation of radar camouflage and of search
reccivers, and also played a considerable part in the
evaluation of intellisence information in this fileld.
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AT Studies - VVith the developnient of AR (Cadillac I
and Il) the problem of ewvaluation of its operational character-
istics was given to the ORG. To this end a Group member
spent several nonths at San Clecriente with the training
squadrons. The resulting performance data have been embodied
in a report.

Visual Detection = In the fleld of visual detection the
ORG has woried closely with the Joint Amy - Ilavy = OSRD
Vision Comiittec. Vorking with this committee the ORG has
collaborated in tests on look-out scamning rates with the
Lookout School, SubBase, New London, in tests on the effect
of shape on target visibillty with the Blophysics Laboratory
of Columbia Unilversity, and with the SubBase, ilew London, on
tosts of optical Instruments. The rolo of the ORG in this
work was always prinarlly to obtaln results of value in the
determination of measurecs of effectiveness of visual search
and visuael gun pointing.

Ce Io Co = The work on C.I.C. was besun too late in the

war to produce riany results. To date it has consisted for
the largest part in liaison with C.I.C. development agencies,
such as the Systems Research Laboratory.

B. General Analysls Sectlion

This section of ORC (comprising during 1945 an average
of five merbers) was ostablished in the autumn of 194}, for
the purpcsc of civing continuing attention to theoretical
questions of naval warfare, with emphasis on the mathematical
aspects of the problem. Since the theory of search and
screening has been a traditional source in 0RG of problens
of this kind, it has held a centrel position in the attention
of the feneral Analysis subsection; indeed, the latter started
life as the "Subsection on Search and Sereening."

General Analysis has operated in two main ways: TIirst,
it has sought to jive aid to other sections faced with
problems of a particularly mathematical sort. Second, it
has initiatcd thooretical studies, on the basis of incroas-
ing knowvledge of the militery situation. TFinally, for
reasons of expediency rather than of principle, the sub-
section has worked on certain questions (c.g., guided
nissiles) not fitting into other parts of the ORG.

Search = The chlef theorcectical contributions of the
subsection were on the distribution of searching effort, and
the analogous problem for gumnerys; probleris on random en-
counters and the theory of scarch about a point of fix. A
good deal of theorctical thinking was also incorporated in
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the text book Search and Scrcening which has been written
mainly by the mermbers of the General Analysis Section of ORC.

The first large problem on search and screening attacked
by the subsection was that of alr escort of convoys and task
forces, of all sizes and speeds. The results were transnitted
to the I"lect, and form the present basis of its doctrine.

Anothor piece of work transriitted to the fleet was
concermed with potentialitles of  amdcountormcasures to the
Type XAXI U-boat. The principles of defensive search for it
were layed out. Thils was done in connection with ASTORG.

An anti-shipping A/C scarch manual was prepared for
Air0=G, which has found use in the Floet.

AL Screens = A considerable anmount of work was done in
connection witn AAORG, the nmore theorotical of its problens
being handled by the General Analysis subsection: fleet
dispositions and AL screen evaluation; operational studies
of Cembat Alr Patrol disposition and vectoring.

Guided liissiles ~ A continulng project has been work
on gulded nissiles, chiefly in connection with the Guided
I’issile Cormittee of the Joint Chiefs of Staff Commilttee on
Jew Veapons and IZquiprent. :

A number of smaller projects have been complected by,
this subsection: study of smoke scrcens; surface craft

sonar screens; gunnery problens; effectiveness of PT boat
tactics and weapons; etc.

Ce Intelligence Sectlon

Chief anong the functions of the Intelligence Section
were the acqulring and routing throuchout the ORG of the
many reports necessary to the proper functioning of the
Group; also the naintenance of files of these reports in
such a manner that they might be easily accessible for
reference.

Reports werc received from a mumber of sources and 1t
was necessary to naintain closc llaison with thesc actlvities
to keop then acquainted with the current needs of the Group.
In addition, publication lists and accession lists of
various 0S23D and Iiaval activities were contimually reviewed
in order to assure that all material useful to the membors
of tho ORG came to their attention.
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ITot only the men stationed in "Jashington but also the
field men had to be ltept abreast of developments. Therefore,
one nan in this Section was given tho job of locking out
for tho interests of the men at the bases. This man was
alwvays & nan recently returmned fra: the fileld for it was
felt that he would then have the necds of the ficld nen fresh
in his nind. It was his duty not only to inform: the field
ren of developments in which they were interested but also
to pass on the results of their work to the proper author-
itics in the Iiavy Dopartnent.

A considerable effort was expended in filing the roports
vhich were retained in the Group's nmain office in such a way
that they would coenstitute a useful reference library rather
than sirply a collection of matorial. The reports themselves
were filed according to source but a subject card index
involving nurierous cross reoferences was also provided. Thesc
flles wore found to be useful to the llavy gencrally as well
as to meribers of thc ORG.

An Indication of tho magnitude of the taslts perfortied
by the Intellipgence Section is provided by the following
firures. In an averase month approximately 1600 different
reports were receivod by the Group. Of these, 500 reports
roccived very linited routing and were returned to the
senders within 2, hours. The romaining 1100 were given riore
general routing within the Group and gbout 600 were retained
In the ORG filcs. These files contained approximately 15,000
difforent items at the end of the war.

D, !lachine Section

On 1 December 1943, the IE unit had a tabulator, punch,
verifier, two sorters, intorpretoer and reprocducer. In
October 191, the inereased amount of technieal work required
the addition of a rmltiplier and a collator, and in October
1945, a considerable inercasc in the volume of punching
required the addition of mmother punch and verifier. Iarly
in 19l)i the Submarine Operations Research Group assigned to
thie COIICUBPAC staff fclt the need of an IZI! unit te aid in
naintaining their statistieal filos. Accordingly, a
tabulator, punch, verifier, sorter, roproducer and interpreter
were shivned to Pearl Ilarbor.

The original compl ment of two Operations lesearch Group
men and two enlisted UAVIS was aumented by a third enlisted
YIAVE in lay 194h. In Ausust 194, it was found that the
full tine of two ORG mon was no longer required and a work=-
ing procedure was adopited whoreby the second ORG man was
to be called upon only in an emergency, but additional "AVE
assistance was nade avallable for punching and verlfying vhen
necded. "
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The work of the IBII unit falls logically into two
categories:

(a) Sorvices direct to llavy offices. The IX!
unit was orliginally assigned to work for the
Tonth IMleet, and the najority of its work was
done in support of analysis in anti-submarine
warfare, In addition to an averase of one
spoecial job per day, daily rcvisions were made
in files recording casualties to allied merchant
ships and attacks on enemy submarines by allioed
forces. Dally situation reports covering both
of these itoms werc mado, keeping the pilcture
for the war to date always current. All the
statistical material ajpearing in the U. S. Fleet
Anti-Submarine Bulletin were obtained from files
kept by this unit.

The Air Intelligence Group (Opl6VA) coded
a complete file of aircraft actlion revorts and
other miscellaneous data pertaining to naval
air combat and used the file thus obtalined to
supply information of a statistical nature for
the nurpose of analyzing naval air warfare.

After V-E day, it was felt that the anti-
subnmarine picture would fads and that this unit
could handle another large job. COLIINCH oper-
atlions had been kecping rocords of ship movenents
and fleet casualtiss by hand, but this had been
a laborious prcecedure and by its nature had
prevented the quick analysls of data so often
required by the Cormander in Chief. A program
was begun whereby an IDIl file would be maln=-
tained on a day to day basls and would show
at all times ell damage to units of the U., S.
I"leet and also show the position, duties,
fleet status, assisnment, and other data per-
taining to cach ship corrilssioned in the U.S.
Mavy. This file was used in part as the basis
for redeploynent after V-J day and will here-
after be used as the source of material for a
great nmany types of reports Including the fleet
organization.

(b) Services to the Operations Resecarch Group.

Since in the early days the Operations Research
Group was prinarlily concerned with anti-submarine
warfare, so also was the IIII unit. A file of
cards has been maintained which shows the techni- .
cal data about cach attack on an eneny submarine.
This filc has boen used frequently in preparing
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research reports and overall statistical swmaries
of operations, taectics, and effectivensss of old
and new types of weapons.

The Submarine Operations Research Group has
nade wldespread use of the advantages of Lceping
data in the form of punched cards. The files
used by this section show technical data on cach
sichting and attack by, and each counter-attack
on, and alrcraft sighting by, a U. S. subnarine.
This data has been used for reparation of a mmber
of statistical studies as such, and also was the
basis for a nmonthly surmary of submarine operations.
The Submarine Operations Research Group at Pearl
Ilarbor has prepared several types of monthly
reports glving information required by the strateglc
plaming officer, and has also used the files as
a basis for cvaluation of weapons, tactiecs, and
operations, and for answering the innumerable
"on the spot" questions raised at CONSUBPAC.

Further use of these filcecs has been the preparation
of a quarterly listing of all attacks made by U.S.
subnarines, for distribution to Fleet Cormmanders
and Operations Officers. .

The Air Operations Research Group has riain-
tained a file showing attacks by U. . lavy air-
cralflt on encny shipping. is file has been use-
ful in proparing statistical reports and in the
evaluation of weapons and tactics used in this
type of warfare.

The people concerned with anti-aireraft
operations have maintalned a file showing
pertinent data for each anti~alrcraft operation.
These files hLave been used as bases for esti-
nmating the effectiveness of various types of
anti=aircrart guns and for compiling statisties
showring the results of anti-aircralt action in
each of the major battles.

Mumerous smaller jobs have been done for
the Operations Research Group includling analysis
of shore bombardments at Iwo Jima, the calculation
and compilation of tabulations for the anti-
subnarine scarch plans appearing in PTP 225 and
analysls of proposed types of approach used in
Tfiring different patterms of rockots.
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In the perlod being covered, the IBIl unit has used
approxinately 115,000 cards and hes turned out approximately

The figures in the follow=-

ing table show these and other stetistics, by customer.

THOUSAIID CARDS

TIITE DISTRI BUTION

TABULATIONS ;

USED NOU I'  AND LISTINGS SUPER- OPERA -
CUSTOLIER FILD PRODUCED VISORS TORS
TECIUTI FLEET 82 26 | 2960 )10 &% )28 %
OPZRTICIS 30 11 0 )
AIR T T.LIGIICE Rl 55 ﬁgo 13 30 %
OTHER IIOT ORG 116 3 50 16 % 3 4
SORG . 115 I 505 Lo % 26 %
OTITER_ORG 57 3 51,5 21 13 %
Y-PASTE 25 - - - - -
TOTAL las 179 11890 100 % 100 &
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6. ANTI-SUBIARTIR TAR¥AJR OPFRATIONS ATSTARCI GROUP, 19l =
1945,

search for Submarines = The search problem is basie to
antl-submarine warfare, since submarines are very hard to
detect. Consequently a great deal of attention has been
slven to detemiining the basic facts and theories of sub-
narine detection by naval craft. It was realized early that
tho situatlon rmst be deseribed in terms of probability
rather than a definlte ranzc of detcetion. A continuing
study has therofore been riade of the factors influencing
the probabillty of visual and radar detection by aircraft
and sonar detsction by surface craft. Data from naval
operations have been related tc basic physieal constants and
correlated with information fra: tests and experimonts to
Glve a clear picture of the vhenomcna involved. Zapeciall
in radar detection of "Sechnorchel" (ar other small objects
suc!: an anproach proved necessary.

“hen the best available descripntion of the detection was
obtained, 1t was nccessary to use thils inforiation for the
desirn of optirnmum search tactles. Recormendations have been
made 28 to the best procedure for searches, barriers, and
subnaring mmts for use by both sirfoce eralft and aireraft.
“o a large extent these rocormendations have, after review by
the cognizant officers, been adopted by the Ileet. The last
stage in the search problem has been that of preparing the
rnaterial for publication in the U. S. Fleet Anti=-Submarine
Bulletin or Anti-Subnarine Insbructions.

This work has involved a continued re-evaluation in
terms of changes in enemy submarines and tactics. The
adoption of "Schnorechel", in particular, required a recon-
sideration of search tactics, which was begun in July 194L.
As a result of the greatly decreased effectivonoss of
visual and radar soarch, lnercased erphasils was placed on
sonar search for submarine deteection, especially the use
of sonobuoys. ven thermal walic detectlion was investigated.

Scercening Convoys and Task Forces = Xnowledge of the
detection capabilities of antl-subrmiarine eraft rmst also be
used to determine their best crployment in defensive scrcen=-
ing of convoys and task forces. Aireraft escort plans
previously deslgned for rierehent convoys were extcnded to
cover task forces of neny tynes, and lmproved detection
theories introduced as a basls for their construction.

"hile this work was in progress it becarie evident that the
convoy escort plans were far fron satisfactory as protection
against submarines uslng "Schanorchel"”, or possible submarines
of high submerpged snecd, and various necessary nmodifications
were made. This was f'ollowed br a complete revision of all
alrcral’t convoy escort plans on the basis of the most reliable
detection thcory. '
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Surfacg craft escort tactics were 2lso subjected to
considerable study. In gencral only ninor nodilicctlons
were rnade to convoy escort procedures, though it becane
ovident that the introduction of high-subnerged sneed U=
Doats would requirc some changes. /A numbor of scrzsens were
deslgned for usc by Fleet dispositions.

Anti=Submarine Attaclis = A large number of problers
relating to cholce of weapons and tactics for attack have
been studied. Illombers at AtDevlant have aided in analysis
of operational tests of attack procedures, especially use
of Squid. Proper explosion depth of ailreralt depth bombs
has becn an Important nmatter for study. Results of both
surface craft and eircraft attaclis have becen analyzed
statlistically to doteomiine the performance of -ear and
personnel.

Counter-measures to tho Cerman Acoustic Torpcdo -~ Soon
after the Cermans first used thelir acoustlically homing torpodo
in September, 1913, & considerable fraction of the effort of
AS"CIHG was devoted to the study of possible counter-measures
to it. A fundameontal problen was that of analyzing and
assinilating all the available intclligence informttion so as
to determine as closely as possible what the characteristiecs
of the torpedo werc. At the same time couplete inforrmation
had to be assembled as to the exact phyﬂ*cal nerformance of
2ll the devices which were pronosed for use to defeat it.

In these measurcrients ASUORG, working closely with ASDevlant,
rlayed a large part.

On the basis of this information it was then necessary
to detemiine the best devicos for use as counter-mecasures and
the proper mnecthods of using then. Such analyses wore made
rgpcatedly as lmowledce of torpedo characteristices inereased
and iInmproved naterial countermeasurcs werc developed.

These conslderations cventually led to a zeneral study
of countermicasures to various types of acoustic torvcdoes
other than that cuiployed by the U-Boats, a study.vhich was
presently assismmed to CRC.

Counter-nicasures to Rladar Scarch leceivers = After the
Germans introduced geer whlch detected transnissions fron
our search radar, t wras necessary to determiine the optirnm
use of radar undor these conditicns. The theoretical
prineiples of radar scarch were applied, based on the bost
svailable estinmutes of tiio physiezl capabilltics and oper-

tional nerfomance of the German gear.
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Counterneasures to "Sehnorchel" - The effect of
"Sehnorchel"” on the general problens of search and serecalng
have elready been nientioned in those scetions. It was a
najor fector in these problems aftor June 19ld;.

Countor=ricasures to Iiigh Subnerged Speed U=Boats = The
throat of Gorman hich submerged speod U-Boets (whiich did not,
in fact, become operational) was sufficient to occupy consid-
erahle ASTVORC attontion starting carly in 19L)i. Again there
was a dual problem: first to estimate the capabilitics of
the eneny craflt and sccond to devise @porropriate counter
tactlics. Doth were dmse.
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7 SUBIMARINE OPERATIONS RZSEARCH 3ROUP :

Orgenization - The subsectlion of ORG known as the Submerine
Operatlons iesearch Group was founded in November 1943 with the
assignment of an ORG representative to the Staff of Commander
Submerines, Pacific Fleet at Fearl liarbor. This initial
essignment resulted from a request from ComSubPac to CominCh
for an OIRG man to be temporarily stationed at Pearl Harbor to
survey the potentlalities of rendering the same type of service
to the Submarine Force that AS:WORG had so successfully effected
to the Atlantic Anti-Sibmarine lar.

Early investigation indicated to the satisfaction of the
Submaerine Command that work of considerable velue could be done
by ORG, and as a result the Submarine divislon of ORG, SORG, grew
both at Pearl Harbor and in Jashington, until steady-state
complements of five OHG men at Pearl Harbor and six in the
CominCh section were reached in mid-1944.

The Pearl Harbor section was responsible to the Strategic
Planningz Officer, ComSubrac, while the CominCh section was
responslible to the submarine desk in CominCh, F-4253. For the
most part, the Pearl Harbor section worked on problems of
imwediate urgency to the sSubmerine rorce, problems which either
were suggested by the submarine officers themselves or were
discovered by SOKG personnel. On the other hand, SORG CominCh
devoted itself largely to lon:ier range problems suggested by
officers 1n the Bureaus, discovered by SOKG CominCh, or relayed
to the latter by the Pearl Harbor section. Complete and fruit-
ful lisison was maintained between the two sections. Personnel
were exchanged between the two sections on a six month tenure
basis in order to malntain in SORG CominCh personnel indoctrinated
with the practical viewpoint of operating forces.

Problems studied - During its war existence 37RG solved
many problems and made many studles, nearly all of which were
utilized by the Submarine Force in modifying and improving its
operations. The strategic selection and evaluation of sub-
marine operating areas, torpedo fire control and protection
of the submarine are some of the broad categories in which many
SORG studies lay. !lost of this work had a direct effect on
operations, but a detailed itemlzation of these studies 1is
beyond the scope of this summary. Some of the more interest-
ing studies are enumerated below.

Causes of Loss of J. S. Submarines - From the point of
view of the Submarine Force one ol the uost valuable studies
was made on the subject of allocation of ceauses of loss of
U.S. submarines and the protection of the submarine. This
presented a knotty problem since almost never was any infor-
mation available on the probable cause and circumstances of
loss of a submarine. .owever, by a study of contact rates
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on enerny subnarines, SO2G was able to determine in mid-194LlL
that the most important single causo of loss of U. S. sub=
nmarines was nrobably Jap suhnarines. As a direct result

of thils study, & modifica:lon of existing sound equiprnient

to torpedo detection use was succcssfully undertalien by
Underwater Sound Leboratories, liew London, Conn. ZEv the

end of 19l): nearly all submarines were fitted with this
equipniont. Prior to the first installations SORG had already
worked out the optinmunm evasion taetles to be used both for
visual and for sonar detection of torpecdoess These tactics
were issved as doctrine to the submarine fleet. DIy the time
the war endod threo cases had occurred in which the new
equiprnient and tactics hod enabled a submarine to take
successful evasion against eneny torpedoes which would
probably not have bean othorwise dotected in time to institute
evasion neasurcs. Several subnarine cormanding officers have
specifically credited the torpedo detcction equipmont and
assoclated tactics with saving thelr shins from destruction.

In adfition SORG made determinations of the probable
losscs of submarines to cnemy surface craft attacl, to eneny
alrcralt attaclt, and to causes associated with naterial
fallurc. These cstlnates, althouh calculatod by widely
difcrent methods, turmed out to be escentially self-consistent.

Radar and Radar Countermeasures - In the surmer and fall
of 19/}, the Japanesc anti-subiiorine {lying effort was at
its pecak, The numerous alrecraft contacts made by our sub-
marines led thom to believe that the enemy had devised new
methods of locating thern. DBy analogy with certain aspects
of the U=Boat wair in the Atlantic, the belief was widely held
that the reason for this high contact rate was that onemy
aireraft were equipped with radar search receivors which
enabled ther: to "home" on the submarine's radar sot from
great distances. As thils belief sproad, many subnarines
turned off their aircraft-warning radar sets rather than
expose thenselves to certaln deteetlon. L detalled statistilcal
study by SCUG showed that there was no basis for the fear of
detection. The number of eairceraft contacts per day in areca
mas shotm to be the same regardless of whether the radar
was turied on or off, when due allowance was made for the
difference in detectlon range betweon the radar and visual
loolkout.

The APR=l interccpts by our submarines in the Yellow
Sea and Southern Zmpire Zegions were used by S01G to prepare
a chart of Japancse landebased statlons in this reglon and
an attempt was nade to evaluate the effeectiveness of the
Jahancse shore-based radar networl:.
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Torpedo Studies = llumerous studics were nade with the
object of deternining the scurces of errcr in torpedo firing
and evaluating the effectiveness of cur present torpedoes.
Inportent findings were that the low speed of the llark 18
was responglble for its poor perfomiance as conmpared with
the llark 1., and that both types of torpodoes were under-
rumning shallow draft targets. As & rosult of tliese studies
a set of rocormendations for torpedo spread and firing plans
was prepared.

Subnarine Tactiecs = Studics of various tactical problems
which arose 1n connection wilth submarine operations were also
perfered by SORG nen both at Pearl Harbor and Washington.

A comprchensive theory of coordinated attaclt groups was worked
out to predict how rmch irmproverncnt over indivicdual operation
was to be ecxpected uvnder dif'fercnt conditions, It was
possible in this way to cstinate the optirmm number of subs

to put into "wolf-packs" and alsc vhat spacings topit betwreen
adjacent submarincs on a potrol line.

Prior to the Japan Sea operations in Juns 1945 SORG
developed tactics for mine field rumning by submarines and
assisted in the design of fairing for the submarlnes assigned
for this operation. Tho tacties were issued as doctrine for
all subnmarines involved in the operation. Of sone twelve
subnarines engasing in operations in the Japan Sea, not one
wvas lost to mine fields in the d angerous cntrance and exit
passages of the nined straits.

The results of SCORG worl were »resented in eleven
Subnarine Operations Research Renorts prormulgated by the
Cormander=in=Chlef, in some sixty loss formal and more widely
dissorinated Submarine Studies, in the llonthly Surmary of
Submarine Operations prormlgated by the Commander-in-Chief,
and by numerous informal me:xoranda.
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8. AIR OPERATIONS HLSEARCH GROUCL.

Organizetion - The Air Operations Research Group was
officTally constituted & sub-group of ORG in October 1944.
its services were loaned to the Lir Intelllrence Group of
the 0Office of HNaval Intellizence, and throuzhout the .ar tue
two organizations worked in close cooperatlon.

The Air Operations hesearch Group was formed from
of iice of i'ield Service personnel glready on assignment to
tne Alr Intelligence Group, from experienced members of
0ikgy and from new members specifically recruited for the
work of the new orgenization.

In Jenuary 1945 two members proceeded to Commander
Air rorce racific Kleet, at the latter's request, to act
as operations analysts on his staff. This led later to the
formal establishment of AirOkG-(AirFac) as a Staff Section
of vomiirrac, under the i“orce Tacticel Officer.

At the ‘Jar's end the complement of AiroORG (7Washington)
was eleven, including one part-time analyst and two research
assistants. In addition, a lisison analyst from the British
Air liinistry was present as a workin: member, and a naval
officer was on loan from CiC es Technical Aide for the 3roup.
the membership of AlrUliG-(Airrac) was four, with the full
complement of five soon to have been real ized.

[Flak Analysis - At a time when the losses of naval
aviation to enemy antl-aircraft were mounting, and there was
reason to bellieve that even hizher proportions of combat
losses would arise from that source, AI1rORG inaugurated a
program of I'lak Anelysis aimed at reducing flak hazard to
naval aircraft. 1In order to accomplish this purpose it
first was necessary to learn exactly how our planes were
receiving AA damaze. To tals end extensive studies were made
of the relative frequency with which the various calibers
of AL damaged our planes, the frequency with wunich various
components were hit, the severity of the damage done, the
portion of the attack in which it was suffered, etc. 1In
addition, a detailed study was made -« partly theoretical,
partly empirical - of the probabllity of hitting aircraft
on various courses, at verious speeds, and at different
angles of dive., I'rom this work ceme the Navy's Flak

ﬂm‘
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Computer, & device wihlch enables the safest heading of attack
(and the relative hazards of all headings) to be computed
for an air assault on & gun-defended target.

in cooperation with the Air Intelligence Group, a
number of officers were speclally trained in the use of
the Flak Computer and indoctrinated in the principles of
flak evaslon generally. These Flak Intellizence 0Officers
were assigned to Staffs of Carrier Task Forces znd Groups
end aided in the planning of mlssions. The program hes
been praised by Vice Admirel lMitscher for reducing loss
of aircraft, and was credited by Vice Admiral McCain with
saving the lives of many of his pilots.

Anti-Shipping nnalgsia - An early and continuing project
of the AIrOkG was the study of anti-shipping attacks by

neval aviation. The results of this study have been

presented in a serles of reports which emphasized weapons

and fuze selections employed in attacks on various categories
of shipping end combatant vessels, and which recommended
improved selections for those cases in which other than
optimum cholces were made., Accuracy of attacks was consist-
ently analyzed for all weapons employed, and the effect of
enemy antli-aircraft fire on accuracy was examined.

In addition to the baslic series of anti-shipping
reports, special studies were made of ship vulnerability
and of "force requirements" necessary to assure a given
probability of sinking certain types of ships. An
especlally detalled study was made of the Battle for ILeyte
Gulf, the results of which were & ban-'s for discussion in
conferences between Third ileet and Buresau of Ordnance on
the optimum charge-weight ratios for anti-shippinz weapons.

Accuracy of Alrborne iieapons - The AirORG has made
extensive studies oI the accuracy achieved with the various
weapons employed by navel aviation, both in training and in
combat. These accuracy figures, together with the associated
probabllities of hltting targets of given sizes, have been
forwarded to the Fleet for use in operational planning.

Special accuracy studles also were undertaken, notably
in cooperation with ComrFairiiestCoast and with NAS, Patuxent
River, with a view to the formation of aviation doctrine.

At the request of the Bureau of Aeronsutics a lengthy
study was made of the Navy's program for electronic aids in

= 90s
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low altitude bombing. Thls included a review of the
equipment available, a critique of the training program,
an analysis of training accuracy, and an evaluation of
operational results.

Several members of the 3roup have acted as advisors
to the Slght Assessment sroup, NOTS Inyokern, and in that
capacity have sided in the plennin: and analysis of trials
of airborne slghting systems.

Other Research - In addition toc the large blocks of
continuing research outlined above, "AirORG (.Jasnington)
made studies of shorter duration in many other fields of
naval aviation.

kange of naval aircraft, and the means of increasing
it was a subject of study, in conjunction with the Panel
for Range of WNaval Alrcraft established by the Secrestary
of the Nevy. In the course of this study a member of the
group toured forward Paciflic bases and visited Carrier
Forces afloat in order to obtein firstehand information.

Shortly after the Japanese Alr Forces commenced to
employ sulcide tactics as standard doctrine, studles were
begun of the role of the Combat Alr Patrol in thwarting
suicide attacks. This work was transferred to AAORG when
that Group was expanded in July 1945,

Studies also were made in such a wide ranze of subjects
as air-to-air combat, night fighter operations, defense of
convoys, dispositions of combat and trainer planes in the JAF,

end el'fectiveness of air-bursting fragmentation bombs against
personnel.

AlrORi-(AirPec), zs a Staff Section of ComAirpac,

received projects directly from that Commend. Among these
were:

(a) The study of the optimum aircraft complement
for rast Carriers.

(b) The design and conduct of tests of the altitude
errors of the Sii/SP radars.
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(¢) The rationalization of Carrier Bills of
Organization.

(d) The devising of plans for radar control of
close support air missions.

(e) The general analysis of air operations.
The work of the Alr Operatiocns Hesearch Group to
date hes appeared in thirty Alr hesearch Reports, in

numerous memoranda, and in many articles published in the
vlak Information Bulletin.

-:‘5.'.-




UNCLASSIFiED™

8. ANTI=-AIRCLAFT OPZIRATIONS RESKARCH GROUP.

In September 1244 AAORG wes set up &= & new subgroup
in ORG, to work on anti-aircraft problems of the Fleet.
The first task of this group was to determine all that
could be lcarned s2bout the status .of AA defense from opera-
tional reports. After a short survey of the available in-
formet_on, it was decided to use the ORG IBM facilities in
orcer to fimplify the task of collection and tabulation of
data.

pefense Against Suicide Plenes - In the latter half of
October 1944, the first systematic use of Jap suicide planes
in attacks against our snips was begun. Ffrom this time until
the end of the war, one of the principal projects of AAORG
was to obtaln all informatlion possible from action reports
regarding our own and enemy tactics. Part of the duties of
LAORG was to obtaln complete end integrated information of
this type, which was used in information bulletins published
by the Commender-in-Chlef and circulated throughout the Fleet.
This materlal was also used as an aid to setting up cpera-
tional requlrements, particularly with respect to anti-aircraft
material. -

Y¥ith the setting up of a Speclal Defense Section in
the Headquarters of the Commander-in-Chlef which was charged
with speeding up development of tactics and material to
combet the suicide attack, AAORG was expended to include the
study of all phases of the defense of ships against attack,
including the use of radar and the Combat Air Patrol.

SpecORG - At this time (7 July 1945) AAORG was reorganized
as SpecORG (Special Defense ORG), and essigned to the Special
Defense Section of the Havy. Under these arrangements, work
continued on the analysis of ship anti-aircraft actions, and
in addition a number of studies were made of air defense
actions,

In addition to the studies of material available in
action reports, SpecORG, with assistance from other members
of OKG, especially those in the ORC, participated in a
number of special studles. These included studies of the
lethality of various weapons, studies of the effectiveness
of AA screens as affected by the type of ship formation,
and studiea of optimum placement of air patrols around a
task force. /ith the aid of LirORG personnel at Pearl lHarbor,
measurements were maede of the accuracy of height finding

.
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radars and means were studied for improving the efficilency
with which they are used.

The end of the war saw the beglnning of active
participation of SpecORG in the ectivities of the experi-
mental task force established to perform tactical tests
of suggested methods of improving the defense of ships.
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10, AMPHIBIOUS OPuRATIONS RISSEARCH GROUP.

In October 1944 & subsection of the Operations Research
Center was created at the request of the Research and
Development Section of (CominCh to study the results of and
possible methods for the improvement of naval gunfire supportd
during amphibious lendings. 7Two men were assigned initially
and the subsection grew slowly until the end of the war found
it with a complement of six, averaging about 3.4 during this
period.

Information regarding the effectiveness of the various
support wea.ons and methods of delivery were first sought
by examination of reports of amphibious operations, with
analysis of volumes of effort and results obtained.
Conclusions of interest and some value were derived. It
was found, however, that procedures for the reporting of
this newest form of naval activity by operational forces
were not yet in a form to provide the data necessary for
complete study of the problem from such reports alone.
Kecommendations for improvement of action reports were made.

Force Reguirements - A need exlsted for estimates of
"force requirements" for the various phases of gunfire
support in terms of weeapons, ranges, and control methods
used. IHleasures of naval gunfire accuracy were obtained from
target practice reports and applied to throw new light
on the effects of range, target type, and ammunition expendi-
tures in support problems. To improve such accuracy measures,
recomnendations were made through studies and visits to
personnel concermed for the recording of data during actual
shore bombardment practices in form suitable for analysis.
This type of informmation enabled such work as an evaluation
of long range destructive bombardments, and the derivation
of safety distances when firing naval guns in close support
of troops.

Bombardment Problems - The tactical planning of
neutralizing and beach-preparing bombardments required
knowledge of the relative effectiveness for such purposes
of various naval projectiles and their fuzings. Advantage
was taken of Army experience and thelr extensive studies
of artillery projectile performance, and nceded results
extrapolated to naval weapons. :
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Attention was glven to the optimum tactical use of a
new support craft, and assistance rendered in script

preparatlion and technical advice during production of a
tactical training film.

feavy losses among beachhead troops inflicted by hidden
eneny mortars demanded methods for mortar location from fire

support ships. Studies were made of means of location by
shipborne radar, :

In the course of this work, two ORG Reports, eleven

Research Studies and numerous memoranda were prepared and
distributed.

=36
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11. FOTURE PLAKS.

In the fall of 1945, in response to a request from
CominCh, plens were evolved for contlinuing the Operations
Research Group into peacetime at a strength of approximately
25 members. It was felt that the Group could be of con-
tinuing value to the Navy in studylng the scientific aspects
of military requirements for new equipment, in guiding the
tactical experiments of fleet units to determine optimum
tactics, and in providing a liaison between the Fleets and
the sclentific laboratories (see Appendix C , last Directive).

Contraect negotlations have been set up between the Navy
and the Nassachusetts Institute of Technology. Some 15 or
20 veteran members of the uroup have indicated their interest
in staying on. It is to be hoped that the Group will continue
its value to the lavy, and will do its part in keeping the
military defenses of thls country up-to~-date scientifically.

-3'? o
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CU No.

9.

10.

11.

12.

13,

UEERATIONS FUIBLARCH GROUP
STUDIES
Pitle

Aerial Lecort Plans for Slov Task
Pereas

Effective Visipilities for Alrcrafs
Redar Search

fnalysis of Naval Support GunlZire,
Malkin Atoll

The Dietribdution of Seavehing Effort
Radar Corncr Reflectors ard Targots

Jepanese AnileAircraft Fire Control
Radar

JANET Demonstraticn
(Demolition of Fe:ch Defenses)

5% Spin Stzbilized Rockets in Support
of Landingo

Probabilities that Unite Travelinz et
Random Renclhh = Tixed Range of a Cruising
Force

Comments on Pronosed Rocket Cable Barrsge
for Protection of Submarines Agalnat
Enemy Alrcraft attack

Comparative Neutralization Effectivences
of Spin Siabillzed Rockets and Stnpdard
Nawel and Artillery Shells

WITHDRAWVN SEE CC 32 _

Number of Rounds lequired to it Small

. Targets

BREPRINTED AS ORC MEIO 47

UNCLASSIFED

Late

Classificntion

23 Oct- 44
COIFINENTIAL

26 Oct 44
CONFIDENTIAL

11 Nov 44
GONFIDENTIAL

24 llov 44

{Unclaseified)

11 Dec 44
CONFINEDTIAL

1 Jan 45
SKCRET

13 Jan 45
SECRT

20 Jan 48
STCRET

24 Feb 45
OONFIDENTIAL

23 Feb 45
SECRET

26 Feb 45
CONFIDENTIAL

8 Mar 45
CONFIDENTIAL




ORC Stucien (Contimued)

CC Ho,

14. The Boundary of the llegicn of Submergsd
Approach for a Type XXI U-Bozt

15, Eveluation of Effectivaness of Plan love
and a Meodifled Plan Agzinst Surfaced
and Schporchel Tyne XXI U-~Boats

16. Outline of Annlyeis of Cunfire Support
on Eritieh Berchee, Operztion Overlord

17. Naval Gunfire and Alr Support of Landing
Opsrations on Pelolin

18. Determination of Novnl Gunfire Accurcey
Against Shore Tergets by Photographic
leans

19, Harassing Bomberdment of Inghore Citles

20. Vulnersbility of Japaness Tanks te
Alreraft Roclzete

21, Posaddble Use of Reocikets by ¥T Boats

22, Mensures of Effectivanses in the Task
Force Defenes Problem .

23, Search for Statlopary and for Moving
Target about Point of Fix

24, Poepibilitics znd Potentialities of
Jopancse Sulcide Torpedoes

25. Search Radar Coverage iAgainst
Mreraft

26, Aerial Search for Surface Targets

ALSO TUBLISHED AS OP-16-V#A120
27, Determination of Minimum Szfe IDintances

from Ovn Troors for Engagement of
Targete with Naval Gunfire

UNCLASSIFIED

12 Mar 45
SECRET

17 Mar 45
COMFIDENTIAL
10 Mer 46
SECRET

17 Apr 45
CONFIDENDPIAL

5 May 45
RESTRICTED
20 Apr 45

SECRET

30 May 4B
CCFFIDENTIAL

2 Jun 4b
SECRET

14 Jun 45
CCNFIDERNTIAL

20 Jun 45
COMFIDENTIAL

20 Jul 45
SECRKT

28 Jul 45
SECRET

23 Jul 46
CONFIDENRTIAL

1l Aug 45
CONFIDERTIAL




ORC Studies {Cortirmes)
E:JAE&‘

28. A Masussicn the Vuligersivle srezs of

of
dapapcge (un Pesitions ard Probable
Zomand tion Dypendltures “Yequired for
Dastiruction with lNavel Gunfirs

29, An hcuima @ o* the Effectivencss of
Long Ror frex Fomberdment of Dnenmy
Shore I'ei cnseg Yy Surfuaes Crafs

20, &n Estimate of the Poszibilitiss of

Hartar Location by Shipborns Radne
guring Suprert of jmrkibious landings

She A umantitative Theosry of Unequal Adlreraft
Combat in Case of the Inapplicability
of Lanchester's Theory

32, The I“elﬁi. re
Frojectiles 'Ecr Mu Tall a‘;‘im

3Z. Disnosition cf Vectored CAP Units

4, Defenaive Fatternn Sor Interesniion

35.  Teets of Certain Vieual Sighting Lews

36. Cepabilities, Limitations end Tactical
Employment of Alrborne Early Warning Rader

UNCLASSIFIED

€ lfug 45
CONFIDINMTIAL

19 Aug 45
SECRLT

15 Mg 45
SECRNT

18 Ax g 45
RESTRICTLD

17 Avg 45
COIFIDERTIAL

& Sep 48
CONFIDENTIAL

25 Sep 45
CONFIDEITIAL

1k Nov 45
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ML ATRCRAF? OPRRATIONS RESHANCE GROUP

and

SPECIAL DEFE!

'8 OPERATIONS RMSIARCH GROUP

STUDIES
Date
Zitle Clasgification
Nete on Plane Safety in AA Fire 6 Sep 44
COIFIIE!TIAL
I"relimi.nax.'y Iieport of A Aciion - Bialk 13 Oct 44
Larding COMXIUEITIAL
. Summary of Inform:tion on Suicide Attacks 3 Feb 45
SICRET
Anti-Adrerceft Action in the Fhllinnlnes, 28 May 46
17 Cct 44 = 13 Jan 46 SECHET
Effect of Ship Mzneuvers and Certain Enermy 14 Jul 45
Tactics on Sueaseps of Sulcide Plance SECRET
Battle Time Lozt bty Faval Vessels 2s & 20 Jul 45
Resvlt of Damaze from Alr Atlacka SECRET
WITHDRANR
Some Advantages of larly Intsrcenilion 27 Jul 45
SECRET
Al Defense of Fast Carrier Taalc Force, 11 Sep 46
24 October 1944 o 21 March 1245 SECRET
Brief History of Fast Carrier Task Forces 6 Aug 45
in the Pacific 23 October 1944 to March 1945 SECRYT
WITHDRAWN
Fighter Defense Problems 3 Aug 45
e SECRET
Evalu-tion of AA Screens, Consldering 10 Sep 45
Only the 5% Gune, VI-Iuzed " COIFIDENTIAL




AL Studies (Comtiuned)

A% g,
2. Hot yet lmsusa
Se 15, bati-Aivereft Actiong in the Okinswe Canpaign i2 Oev 45
SECRET
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SUBHNARINE OPERATIONS RESEARCH GROUP

STUDIES
Date
88 Yo, Iigle Clessification
1. Contacts with Japaneese AM Made by U.S. 28 Mar 44
Submarines in 1943 SECRF
2. Japenese Anti-Submarine Heasures 7 Apr 44
SECRET
3e Variation of Percent Hits with Range for 7 Apr 44
Pariscope and Radar Apnroaches : SECR:T
4. Effect of Speed on the Safeily of Indepen= 14 Apr 44
dents and Convoys SECRET
o 5. Torpelo Salvo Size for lMaximum Xxpscted 5 Hay 44
STl . SinAnge per Patrol; Method of Caleculatlon SECRET
of Uptimum Torpedo Salvo :
6, Stvdy of Terpeds Iraclk Tlnas 16 liay 44
SECRET
7.  Orenadie Muin: and Prot:bllity of Flzsllack 18 Hey 44
: CORFIDENTIAL
B Theory of 7Zigzag Toroefoss 20 liey 44
SECRIY
©, An Anslyeie of the ¥iroet Vhres Subnarine 22 Hay 44
Cooréinates attuck Groups fo Onerate SECRET
from Pearl Horbor
SUPZISEDED BI SOKG MEMO 57
10. Initizl Detection o Submuripe By Eahce 3 Jun 44
oy Fanzing SECRET
11. Effect of Evasive Actios Ty Target on 22 Jun 44
Prob-diiity of a Successful Atlach CONFIDERTIAL
12, Importanes of Viewgl Sightings 11 Jun 44

(Unciassified)




S0RG Studies {continued)

£8 Fo_

13. Long Range Torpedo Shots 27 Jun 44
SECRET
Wb Comparison of Subm:rine Activity of _ 2 Mg 44
Task Force 17, Tack Force 71 and SECRRT

Task Force 72
15, Cunfire Actions by U, S, Submarines 256 Mg 44
SECRET
16. Evaluation of Echo=ranging by Surfaced 20 Sep 44
Submarine SECRUT
6 % Comparison of Operational Results for 20 Sep 44
Various Submarine Types SECRNT
18. Contects betwesn U, S, and Jopanese Submarlinez 9 Oct 44
SECRET
19, Jepansse Alreraft Fouinz en SD Trancmlsslion b Oct 44
SUYERSEDED BY 85/73 SECRMT
20,  Bffect of Depth Sstiing on Torpede 16 Oct 44
Effcctivences SKCRUT
2k, Yffect of Increansd Submarged Specd on 23 Oct 44
Number of Attacice SECRET

SUPERS:DED BY SORR{21

22, ifect of Denth Sesting on Torpeds Porformencs 3 Nov 44
SRECRNT
23 Turpedo Fxpeaditurce iy tie Pasiflie 4 Tov 44
SECRRT
24, Sono=Vtombs rercried vy Sulwariaes 10 Yov 44
SECRZT
25, AfC.S/M Joint Operaticns = An Analysies 18 Aug 44
Ooordipated AMr-Subusweins Coavey Gxevrelace SECR™T
2B Bvasive Bouting by Jannsose After M/V losacs 9 Yov 44

tc U, §, Bubmarinag SECRUT




il 4

SORG Studies (continued)

S No.

27. Enemy A/S Flying ' 29 Oct 44
SECRRT
28, Sabmarine APR.1 Contncte on Japanese Radar 29 Oct 44
Stetions SECRXT
29, Yields in Sonthern Emire Areas 20 Oct 44
SKECRTT
30. The Accuracy of Torpede Fire Control « 1l Jan 45
An Anglysis of Szlvos Fired on VWer Patrole, SECRET

Jenuary to Juns 1944
3l. Torpedo Evasion by Subnarines 23 Dec 44
SECRET
33, Prematures on Mz 18 Torpedces 28 Dec 44
CONFIDENTIAL
53 Saccoesful Plng Rarzes from Submarines 1 Jan 45
SECRUT
4. Effect of Peeition of Sun on Bubmarine- 11 Dec 44
Plane Sightings (Unclassified)
ab. incrense in Inemy Submirine Threet o U.S, 22 Dec 44
Sulmerines During 1944 SECRET
5. Bffeet of Torpedo Speei on the Successn of 7 Jan 48
a Torpeds Attack CONFIDEPIAL
I?.  Relctive Effectivenss: o? Msctric (Mc 18) 13 Feb 45
and My (bke 12 & 23] Torpefoes Apalast SECRET

Shnllow Iraft Foooric
G, Proliminery Examinaticn of Msthods of Sezrch 12 Jan 45
Irom he Flenk: COMPIDEI'TIAL

SUPERSIDED BY SF’.J:,Q.

S0, Ars the Japs Homing Effectiively ou the S2 D lia> 45
Raiart ‘ COIFIDMNTIAL
490, Analyole of Lifeguard isgionn by U. . g Mar 45

Sutrerinss CONFITENTIAL




SORG Siudies (continued)

SS No.
41.

4"’(‘

48,

53.

54

85,

Spesial Procedure for voiding German T=5 14 Mar 45
Torpedoses Fired at our Submarines SECRNT
3D S5
Comparison of the Ferformance of the lk 18 with 21 lar 45
the Mks 14 and 23 Tornedoes in Attacks on SECRET
Large Varships
Suecesaful Submarins Attacks on Warshing 21 Mer 45
SECRET
Summary of Alir-Sesz Reucue Alde and Thelr 27 Har 45
Arplication to the Subtmarine lifepguard CONFIDENTIAL
Protlenm
Jancnese Defencive Yactics in Torpedo 13 Apr 45
Attvaclks STCRXT
Effect of Torpedo its on Japansese Merchant 18 Apr 45
Vessele SECRMT
Search from the Flank Compered with Serrch 21 llay 45
from Ahead {Unclassified)
Chargs Weight for Submexine Torpedocs 15 ley 45
SECRRT
Comnarative Performmancse of Llght snd Hewry 18 lay 46
Hulled Submarines undecr Countoratinek SECRRT
Sutmarine T:etles exzinct Mine Flelde 19 ey 45
SECRET
Effeot ¢of Target Coveruse on the Sueenas 30 liay 45
of Lorpedo Efalves SECRET
Target Tracking snnd Terpede Aln 25 May 45
SECRET
Operationel Dotz on Jarsnees feonr and AJS 13 Jun 46
Tactlice Relevent to Subnarine Sopaz SUCR.T

Couvntermenvures

UNGLASSIFIED




S0RG Studles (continued)

S5 Ng.

56. Probable Explanation for the Sono-Bombs 31 Jul 45
or Light Exploeions Reported by U. S. RESTRICTED
Submarines

7. Submerine Ralar Fhaptoms 21 Aug 45

CONFIDENTIAL

58, Iinear Lag ir Target's Turna 20 Aug 45

RESTRICTED
59, Uge 0f Sound Gear in Sudmerged Anproach 22 Aug 45
CONFIDENTIAL

60. Improvement of the TDM, with Applications 2k Sep 45
to Lvasion of Acoustic Torpedoes SECRET

él1. The Desirability of Additional Gun Ammunition 12 Jul 45

at the Expense of Torpedoes for Submerines CONFIDENTIAL
Patrolling Arcaeg O and 12. '
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SUSHMARINE OPERATIONS RESDARCE GROUP

MENORANDA
Date
Title Cleesificntion
Preliminary Statistical Review of Sub= : 1lJan 44
Zarine Opsrations, Dec 41 through SECRNT
Jun 43
Effect of Tiring Position on the Success 1 Mar 44
¢ Torpado Attacks SECRET
Sightings of Fremy Veasels, 1943 1 lay 44
SECRAET
Estimate of Losses of U, S, Submarines 1 Aug 44
(ue to Enemy Submarins Lction SECRET
Sumnmary of Attacke on U, S, Subnmrines i0 Aug 44
bty Japanrae Alr and Surface Oraft _ SRECRNT
Study of Evasive Turning 1l Sep 44
SECRET
Theory of the Bffectiveness of Courdinated 15 Nov 44
Astock Groups SECRET
Comiarison of Torpede Performance, Mt 14 & 20 Jan 45
23 vo., lix 18 SECRIT
Effentive Submnrine Annroach 20 Jul 45
ISTRICTED
Loge Hates of U, S, Flest Tyme Suvimarinss 20 lLug 45
by Muxber of Patrols Underiskea znd an - SECRET
Sgtimate of the Percent of Submozlse Lossas
Lue $o Operatlonsl Jauces
mantitaiive Advantans of 20-knetd Suimerged 20 Sep 45
Speed for U. 5. Submarines SECRET

B 4
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ANTI-SUBMAZINE OPURATIONS BRSEARCH GROUP
RUPCRTS

Date
I1tle Classification

Tactice for Rerewal of Submarine Cone 13 liay 43
tasts by Aireraft CONFIDENTIAL
SUPERSEDED_BY RA/€), MATIRIAL INCLUDED
3N _FTIP 2234

Bay of Biscay . .1 Oct 43

SUIZRSEDED BY RR/23 CONFIDENTIAL

Relatfion of Various US-UK Convoy Routes 25 Oct 43
vie the Azorea to the Planes Nseded %o SECRET
Provide Gontimcus iir Coveraze

Minfemines, lilni-torpedocs, and cther 30 Oct 43
Veaponce for Use by Fubnarines for Antie SECRRT
Suomarins Surface Craft

Au Apalycie of the U, S, Cozetel Trale 1 TNov 43
GConvore SECRET

REFRINTAD A8 ORG MRMO #44

fdrcreft Search Flans 20 Jen 44, 28 Fov 43

MATHRIAY. IRCLUDED IN FIP 2234 COMTINERTIAL

L Dgteruination of ths Increnee ia Alrcraft 23 Dsc 43
fzdar Contocts op Sabmarines Afforced by CONFIDENTIAL

a Hear 1809 &ntennn Swoop

Bzattory Charginz Rates 2nd Submezins Pore 25 Nov 43
feruance CONFIDERTIAL
A Degeription of Geruien Loho-rangieg Year 29 Dac 43
{E~Gaur) COMFI UBRTIAL
The Accurany of Practios Zgeraeirappsld 11 Jan 44
Lttacke COYFLRENTIAL
Opsraglons £r1os the friredn 2 Jan 44
SEORHET




ASVWORG Re-orts (Coatimced)

ER No.

12,

13,

14,

16.

i7,

18,

19.

20,

21.

23.

24,

25,

Study of UG-CU Convoys During 19543
The Use of ASWORG Phote gride for the
snzlysis of Colique Photogra-he

Berrier Patrcle by Alrcraft

A Baeic Theory of Adrcrafti Search Plans
DPARZ INCLUDED IN FTP 2234

A Theory of Bighting Probaobdllities
Offshore Gein ¥ffeot in the ESF
Asrial Secrch for Convays

AfS AMr Activities in NSF

Aerial Egeort Plans (HTA)
SEDED BY RR/13, RR/SC, BR/9c, RR/96
8. 9%

Uge of the Outrigper in Countering the
German Acoustic Terpedo

VITHORANN

An Analysis of Submarine Sighting Data
from the 6.eS Exarcice

Underwvater Explosions Hsard by Tatk Group
21.15; 31 Dec 43 and 1, 2 Jan 44
Accuracy of Dissimilar Bombings Runs

Preliminary Study of Convoy Formations

Review of 4ASW 4in 1943

29 Jan 44
CONFIDER™IAL

2 Oct 43
COFFIDENTIAL

20 Jan 44
SECRXT

14 Jan 44
CONFIDENTIAL

18 Jan 44
CONFINEXTIAL

2 Feb 44
CONFIDENTIAL

24 Feb 44
COMPIDENTIAL

20 Teb 44
CONMFLDFNTIAL

20 Teb 44
COr®IDRNTIAL

29 Feb 44
SECRET

26 Jan 44
CONFI DENTIAL

14 Mar 44
SECRET

16 Yar 44
CONFI JENTIAL

23 Dec 43
CONFIIEATIAL

31 Jan 44
SECRMT
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ASYORG Renorss (Continued)

AR No,

26,
27,
28,

23,

33

34,

38,

38,

Countermescures to the Acoustic Ternedos
Criterle for Adequate Nodsemalrer Outrut

Al

4(S Operations by CVE=based Alrcr gt

Patrol AlUitudes for Anti-Submarine Sear

Prabability of Hits with Ordinery and
Acorcetic Tarneloes

MAD Secrch Tactics

Lvaluzifon of Itnlian Navel Anfti=Sudmarine
A% a0k Charte

apc!yels of %he A/S Bombing Ewrore of o

Ypadren of TEF's

fuestal Gonzand AfS Offensive in the Boy
of Biscuy

Scouting Plens Sox Alrechip-based Alrcraft

Analyale of Progzraee Remorts of Alrcraft
¥ith Special Zouipment for U/3 Radar
Investigaticn (Mipghts of 11 Mov a2
taru 15 Feb 44)

Importance of the Denth at which Alreraft
Depsh Bombs Exnlode :

Tables for Dotermining Adrcraft Requirements

(for escort of convoys)

Intermittent Xadar Use as e Countermeasure
to German Search Recelver for Offensive
Flying

WITHDRAWN

Tactics for Approzch to and Attacks on U/Boste

UNCEASSIFIED

27 Mar 44
SECRET

1 Apr 44
SHCRET

23 Mar 44
CONFIDENTIAL

4 Aor 44
SECRT

7 Apr 44
CONFIDERTIAL

25 llar 44
SECRuUT

24 Fed 44
COIFI DENTIAL

6 Apr 44
SECRMT

1 Apr 44
CONFIDENTI AL

6 Apr 44
SECRET

18 Apr 44
CONFIDENTIAL

9 Feb 44
CONFIDENTIAL

24 Fedb 44
SECRET

18 Apr 44
SECRRT




ASYORG Repcrie {continved)

B2 Na.
40,

453,

46,

47,

49,

50.

Sl.

52.

53,

Summary of Information oa ths Lethal Rediuve
of Depth Charges :gninst U/Boats

Listening Ranpes of the Expendcble Radio
Sono-bucy

Jepancoe Subm-arines and Tactices

U/Boats with Snouts

WITHDRAUN

Visible Lvidence of U/Boat Damuge Associoted
vith Alr Attt «clzg Asscezed A, B and D,
Respectively

Recent ASW Trerds, Dse 43 = Apr 44

Oparatione of the German Magnetic Plgtol Pi2

Comparieon of lk 47 and M: XI Depih Charges

Sonar Rangec During Noidsemaker Ouinuf

Study of Attacks Utilizing Ahend-Thrown
A/S Weapons

Yvaluation of Sono=Tuoy Action by FAY

Intervalometer Scttings for Glide Bombing

Range Requirements for Torpedo Detectore

Derivotion of Firing Time for Two=Ship

Attack on Deep Submarine

Anti=Submarine Screening by Surface Shins

= 14 =

UNCLASSIFIED

28 Apr 44
CONFIDED E‘IAL

c lay 44
COIFIDZNTIAL

24 dpr 44
CONFIDENT1AL

16 Apr 44
SECRAT

5 May 44
SNCRMT
8 Moy 44
SECR™T

19 May 44
SECTAT

29 Aor 44
CONFIDENTIAL

26 lay 44
CONFIDENTIAL

20 Mey 44
CONFIDERTIAL

21 Moy 44
CONFIDENTIAL

8 Jun 44
CONFIDENTIAL

31 May 44
CONFIDENTIAL

25 liay 44
CONFIDENTIAL

S Jun 44
CONFIDENTIAL
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ASYORG Heports {Contimued)

55, Anti-Submarine Screensz for Smell Tasl: Forees

b8, Damming EZfect of Denth Iombe Againet
Surface Craft

57. Lttacks on U-Boa%s by U. 5. Kawal S/C,
Atlantio and ledlterranean, Jan 43
thru Feb 44

58. Statistical Analysic of A/C Attacks on U/B
Aug 43 = Fed 44

&8, Theory of Hite with Ordinary and Acoustic
Torredces

60. Effectivensse of New U/Boet Equipment

WITHORAWN

6l. Germen Secrah Mecelver Docirine

62. RBecent Advance: ir Cerman Search Keselver

63. Uze of Somo=Buoys in Joint Als=Surface
Aoticn

64, Steering a Collision Course in Radar
Homing

65, Results Achieved in Attacks on UfBs in-
Atlantic and Mediterrancan, On en
Opportunity Basie

66. Retiring Search Plans

SUFERSEDED BY RRZ'FE
67. Average Speed of Advancs of U-Doals
68. Anti=Submarine Operations in the Pacific;

A/S Attacks by S/C in the Pacific; A/C
Attacka by S/M in the Pacific

= 15 =

UNCLASSIFIED

6 Jun 44
COIFIDEITIAL

12 Jun 44
SECR¥T

16 Jun 44
CONFIDENTIAL

23 Jun 44
CONFIDENTIAL

24 liay 44
CONFIDENTIAL

5 Jul 44
CONFIDENTIAL

23 Jun 44
CONFIDENTIAL

23 Jun 44
SECRET

1l Aug 44
CONFIDENTIAL

7 hug 44
- COIFLDENTIAL

14 ing 44
CONFIDENTIAL

14 Aug 44
CONFIDENTIAL

1 Sep 44
SECRRT

6 Jun, 6 Jul
19 Aug 44
SECRET
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-
B
-

I
.
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78

79.

80.

81.

82.

7]

eporte {Comtinued)

Search Plang for Schnorchel U<Doats
Scanning llethads for S.M Screena
Puture Concumptiion of Depth Chargse

Lerge Scnc-Buoy Patierns for Localizing
Sudbmarines During Quiet Seas

Aerial Eecort Flane for a CVE or = Small
Task Force of Over 12 Kuot Speed

Japanese Anti=Submarine Dostrine

Ravision of Surface Craft Search Plansg
in FIF 228

Leouetic and Meqmetic Fields Around Ships

Searchinrg for & Submarins Which May Bottom

Depth Charge Pattern for Creeping Atiacks
Anti-sireraft Defense of Merchant Convoys
Underwater Listoring and Echo=lianges

A Dipcussion of Theoretical anéd Practical
Considerations in the Development of
Contirnuous Gambli Plans fer Adreraft

Protection of Convoys Agoinst Schrorchal
U~Boats by Aerial Escort
SUPERSEDED BY RR/S

o 1B -

UNCLASSIFIED

O e S

b Sep 44
SECRET

2 0ct 44
CORFIDENTIAL
23 Sep 44

SECRET

20 Sep 44
COIFI DENTIAL

4 Oct 44
COIFIDENT1AL

25 Sep 44
CONFIXNTIAL

26 Aug, 6 Oct 44

CONFIDENTIAL

5 Fov 44
SECRET

7 Vov 44
SECRET

31 Oct 44
COMFIDENTIAL

2C Mg 44
COYFIDENTIAL

16 Dec 44
CONFIDENTIAL

6 Yov 44
COMFIDENTIAL

4 Dec 44
SECRET
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AGHORG Reports (conbtipued;

IR No.
83,

g4,

o
o
.

8e.

89.

93.

94,

9b.

96,

L{§ Soveens for londing Operziione

LEffectivanses of 5

sarch Viane Againat
High Bpeed U~Bozts

HBzat Trangforrations Ascociated with
Operavior of Schnorchel U=Boate

Sonow-Buoy Linnges on Modern U, S. Flcet
Submarinee at low Speed

Scno=Bucy Ranges Bosed on Operationsl
Dats

Betiring Searches for Losté Conzacts Near
Sherelinsc

Statistical ¥vraluatlcn of Anti=Submarine
Roecket Antackse

All-Arcund Alr Yiecort of Largs Fast Task
Forces

Results Achieved in Attaclks on U~Bouts
in Atlantie and Mediterranean

Alrcraft Countermeasures to the Type XI
U-Bosat

Surface Craft Tactical Counsermeasures $0
Type XX U-Boats

Combined Anti=Alreraft and Anti=Submarine
Scresaa for Slew, Crinpled Units

Aarial Escort Plens for lierchant Convoys

Aerial Iscort Flacs for lerchant Convoys
(and emall Fleet Dispositions)
Proceeding at Very Slow Speed

-i7 -

UNCLASSIFIED

21 Dez 44
CONFIDENTIAL

12 Jan 4B

it
SECHRET

6 llar 45
SKECRIYD

22 Tep 45
COXNPIDENTIAL

9 ﬂ-‘f]r 45
CONFIDENTIAL

20 Mar 45
CONFIDENTI AL

28 Mar 458
CONPIDENTIAL

21 Apr 48
CONFIDENDIAL

30 lar 45
CONFIDENTIAL

11 ligy 45
SECRET

4 ley 45
SLGRRET

12 Vey 45
CONFIDENTIAL

8 Jul 45
CONFIDENTIAL

10 Jul 45 .
CONFIDFNTIAL




- | UNCLASSIFIED

- ASWORG Reports (contirusi)

R No,
' 97, Attedes on U-Beats by U.S, Nevsl Surface € hug 45
: ' Craft, Atlantic and Meditervencan, CCUFIDERTIAL
52 1 larch 1844 through 6 lay 1845
] .
i 98. Statistical Apalyeis of Aircraft Attacks 28 Aug 45

5 on U=Boats, Harch 1544 = liay 1945 CONFIDENTIAL

= 18 =




1.

" P

g

10,

il.

AIR OPERATIONS RESHAUCH GROUP
RECORTS

Zitle
Effectiveness of Jananese AA in South
TPacific Area

Analyeis of Alr-combat Losses in South
Pacific Area ‘

Force Reouirements for Aerial Attacks
on Ships

Analysis of Encmy ASr Attacks oa Convoys
Review of Avallable Literature on Night
Fighter Tactics

Review of U, S. Adrernft Tornedo Attacke
in the Pagiflc

Sumary of Fight Fighter Actione in the
Paciflio

Effoctiveness of Air-Tursts of AN/N4L
Fragmentation Bomb Againet Perecnnsl
with Different Degreos of Protection

Fazing of Bombs for Adreraft Anti-Shinping

and Anti=Subnzrins Attozka

Relntiva Hazards from Automatic 44 Vezr-ons

Along Varioug Torpedo Launching Fans

Date

Classifigation

11 lay 44
COIFIDENTIAL

17 May 44
COTFIDIITIAL

10 Jul 44
SECRET

eb Jul 44
SECEET

3 Aug 44
CONFIDENTIAL

10 fug 44
CONFIDENTIAL

3l Oot 44
COIFINENTIAL

27 Sep 44
COIFIDENTIAL
. 22 Dec 44
CONFIDENTIAL

12 Jan 45




ALrORG Reperte (continued)

ABR No.
14,

= 87y

13,

21.

24

Anelyeis of Rocitet Aecuvracy ir Operaticnel
T

Trainins Unite

EorYing Ascuracy of SIED end F4U

Tablee of Probabilitiez of at Least m
Suseeesss in ¥ ¢rials

Disposl ticn of Combat=Tyna Alrere?
vithla the Japonsse Alr Force
HITEDRAYN

Analysis of U, S, Alr Effort and Darage
to the Jepancse Fleot An the BaStle for
Leytes Gul?

Interim Rencrt - Elactronics Somd eight
Project

Dive and Glide Fonbipg Accuracy achieved
on Mercue Island Strike of lMay 19 end
20 1944

The Bffect of Altltude of Relsnse on the
Flak Hacard to & Dlve or Glide Domber

Reviewof Adrerafy Torpeds Ajtacks in the
Paeclfic from Mgy through Cetober 1944

BEotinates of Standard Deriations of
Circular Nermal Mistridution from Enowe
ledge of Radial Distriltution

The Role of Hadar Fire Control in
Japanese Autiezirorsft Defenses

Notes on Probability end Its Applicoticn
to Bombing Problems

Probability of Obtaining Cne or Kore Hits
with Airborne Rockets

Optimum Angle of Glide for !inirmum Altitude

Attacks on Merchant Veseols

15 Feb 45
CORFIDENTIAL

S Jan 45
CONSIDENTI AL

9 Janp 45
(Unclessifies)

6 Feb 45
SECRET

13 Feb 45
SHCIET

23 Mar 45
CONFIDENTIAL
2 Apr 45
CONFIDENTIAL
Apr 45
CONFIDENTIAL

19 May 45
CONFIDENTIAL

9 Mar 46
RESTRICTED
6 Jul 45
SECRET

7 Jul 45
RESTRICTED

2 Aug 45
RESTRICTED

18 Aug 45
CONFIDENTIAL




£4rGRG Reports (contirned)
£R3 No.
30 Analyele of Adx Anid=Shionlne Attacke,

Moy through October 1844,  (Exslusive
of 24=2% Cctober 1944)

- -

25 Sep 45
CONFIONNTIAL




ORG
Henao No,

Ll
]

[ut]
L.

10.

i1,

12.

UNCLASSIFIED

BIYR AT ON R AMITT AT AT
OPEATT HE it SRR GROUY

MNORANDE
Date
Title Clacelificntion
Prelimiuary Hovwory on the Submarins 1 Hay 42
Segrol FPrablem COFFIDENTIAL
Statlssicel Research into Anti-Submarine 6 Jul 42
Opsrations CONPIDENTIAL
The Use of Weipghted 300-Pound Denth Charges 16 Jun 42
in &nti-Satmarine Attocks CCOHFIDERTIAL
Mermorendum on Anti-Submarine Warfare 5 Jun 42
Date for May 1942 CGONFIDEITTIAL
Supplement to ORZ Report on Aerial Nscors: 17 Jun 42
¢f Conveyn CONFIDENTIAL
SUPJRSEDED BY BR/19
Radar Fquipment for ASW Uss in Airerafs 22 Jun 42
SECRET
Anslyeis of Attnok Tescher Buns made by 18 Jul 42
Experienced Teans ) CONFIDENTI AL
Sighting Irndex for Radar Patrole 24 Jun 42
CORFIDENTIAL
Operationsl Data Relating to Antie 16 Jul 42
Submarine Werfare in the Western CONFIDENTIAL
Atlentic, Juns 1942
fiffeot of Pattern and Spazing in “Mousetrep! 27 Jul 42
Contact Charges Barrages oca the . COIFIDENTIAL
Probability of a Suocessful Anti-Submarine
Attack
Aireraft Attacks on Submarines 2 Aug 42
CONFIDERTIAL
Operantional Data Relatins to Anti=Submarine 18 Aug 42
Warfore in the ‘Yeetern Atlantic, July CONFIDENTIAL

1842




onéG

Hemop {consirmued)

UNCLASSIFIED

3. Index %c Brigien Inteii.‘..genca Za~orts 0.3, 8 Sep 42
: 4051 -~ Interrogation of U/Boat Survivors; CONPIDENTIAL
x - and Sumcary cf U/Boat Tnctics
P
i a4, Ao Analvale of Anti-Submarine Alrcroft 12 Sep 4-
Petrolling by the First Bember Command CONFIDENTIAL
for ilie Period lay, June, Julyr, 1942
. 48, Cperationsl Data Relating o Anil-Submorine 16 Sep 42
Werfors in the Westera Atlantlc, August CONFIDENTIAL
1942
16. A Study of the Killer Croup Search Taotics Hov 42
CONFIDENTIAL
7. Statisticsl Renort of COperatiorzl Data 16 Ozt 42
lelating to Anti=Submerine Warfore in CONFIDENTIAL
the Western Atlantic, Sept mmber 1942
18, Troquenty of Attecke on Convoys in Relation 18 Nov 42
to U/Post Predictions CONFIDENTIAL
39, Statiatical Renert of Cpsraticnul Deta 18 Yoy 42
Relesing to Antl-Scbuarine Werlore 4n CONFIDEI'TIAL
the Wostera Atlantic, Ochober 1642
20. Analysi:s of U, 8. Mreralt Attacks cn 7 Deo 42
U/Boata CONFIDENTIAL
SUPERSEIELD BY ORG MEIO $38
21. Statistical Resort of Operational Data 19 Dec 42
Relating tc Anti-Submerine Verfere in CONFIDIITIAL
the Western Atlantic, Novembor 1942
22, Convoy Escort Flans for Small Planes 20 Feb 43
SUPERSEDED BY LAT.R YNSCORT PLALTS . SHE HRf?g COITHINNNTIAL
2z, Statistical Renort of Operational Deta 23 Jan 43
Relating to Anti=Submerine Warfare in COITIDE!ITIAL p
the Vestern Atlantie, December 1942
24, Stetlstical Report of Operntional Data 24 ¥Feb 43
Relating to Anti-Submirine Warfore in COMPIDRNTIAL
the Western Atlantic, Jamary 1943
25, A Probnbility Study of CONINCH Daily 27 Feb 43
Submarine Zatimate SECRET




ORG lMemoz (contirusd)

26,

34,

3€E.

37.

&

Statieticel Revnrt of Operciional Dake
Relating to anti~Submarine Worfare in
ths Vestern Atlartic, Felruary 1943

of Succass in Alrcraft Attacks

Statisticzl Revori of Operational Data
Relating ¢0 AntieSubmarine Varfere in
the Vesteran atluntloe

Convoy Hecort Plans for the Civil Alr
Pagrol

A Bravhic Analyele of Aerisl Tscort Plans

SUPERSELED BY ILATYR ESCIART PLaNS

Table of tireraft Anti-Submarine Bombing
Probrbilities

Optimum Load for inti-Submarine Alreraf¥

Statistical Report of Ooerciional Data
Relating to Anti-Submorinc Varfere in
the Western Atlantio April 1943

AntimSubmarine Attacks by Surface Oraft
U. 8. Stratezic Area, Atluntic Ccenn,
Jul=Lee 42

Statistical Anglysie of Alrer:dt Attacks
in U=boate

Convoy Formaticns and the Stationing of
Surface Fsoorte :

Iietening Gear Aboard U/Boate
WVITHDRAWN

Thecretical U/%oat Listening Ranpes
SUPERSELDED EY RE

UNCLASSIFIED

20 Uar 423
CONPFIDEITIAL

29 llar 45
CORFILEITIAL
29 Har 43
CONFINENTIAL
RESTRICTED

21 Hay 43
CONFIDITIAL

24 May 4T
CONTFIDENTLAL

25 WHey 43
COIFIDENTIAL

1l dun 43

CORFID.ANTIAL

24 Jun 43
CONFIDINTIAL

16 Jul 43
CONFIDENTIAL

26 Jul 43
COIFIDENTIAL

18 Aug 43
COIFIDARTIAL

20 Aug 43
CONFIDENTIAL




I S
84

7y 39.

43,

42,

43,

448

48,
47,
48,

49,

i liemos

anbw il

Hvaluntion of Shinborne Anti-Submirins
Weapons

a “geack Tsachar Denth Charge

Statistiesl Analyels of Mreraft Attacks
on U/Bsrnte, U. S, Forces, Atlantic
Qcean and leditarranean Sea., See #20
and 35

Countermsasures t¢ the Acoustic Tornedo

Anti-Submarine Attocks by Surface Crafi
July 1942 through July 1942

4n Analysie of U. 5. Coastol Trade Convoys

Arereft Regulrements for Anti-Subuarine
Alr Covereze of Shivoing in the Bastern
Gul? and Caribhean San Frontiers

Prob:bility of Suceess o Shinbornoe ASS
LY +
Ordnance
Muazber of Roamds Reguired to HI$ Smail
Targess

Tumber of Roinde Required to Hitu Small
Vertical Tarzets at Shors Raneses

<t

AntleAirerofi Actlion in the Thilippines
Campadzn

A Summary ¥ar History of the Submarine
Operations Rezenrch Groupn

UNCLASSIFIED

50 Jnan 43
CONPI ITPIAL

2 <un 43
CORFIDYNTIAL

Jan-Jul 43
CONFIDNITIAL

20 Yov 43
SECRET

18 lovy 43
CONFIDINTIAL

13 Dao 43
$TWCRET

2 Yab 44
CONFIDINTIAL

1Jdan 45
SECHRRT

25 lar 4B
CONFIDINTIAL

10 lay 45
CONFIDFENTIAL

17 Cet 44
$0 13 Jan 45
SECRETD

1 Ost 45
SECRET
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Name

Morse, P.H.
Craig, A.T.
McCarthy, P.J.
Kip, A.F.
Bell, M.E.

Rinehart, R.F.
Ehockley, W.B.
Ambrose, W.A.
Thorndike, A.
Tyson, J.K,

Pellam, J.R.
Votaw, D.F.

H euandorri‘er y Jobe

DBVI‘iOS, wULI
Hennington, H.H,

Kimbe1l, G.E.
Thorndike, A.M.
Brown, A.V.
Ennis, M.E.
Reed, S.C.

Beatty, R.E.
Brooks, F.L,
MacCornack, D.A.
Brown, A.h.
Olshen, A.C.

Hauter, J.A.
Steinhardt, J.
Cody, D
Seeber, R -R.
Bhel].ard, C.o.

Latest Degree

- ¥
a& td
'- .R'.- o b
# .'.. i ’.' .I
‘|.il-"
WL [ REATRL
r-!,‘li' Y
L6
y,"i ok i
{ t
. 3
¢ it
iy
4.

PhD. FPhyeles [TTB Feerensas | Sreiimmmeus el
PhD. Hath. | : _
M.A. lath., . %ﬁ; I
PhD. Physics __Siamy 1] =
PhD. Fhysics  [RESEBostonT T8 1 "Ttaley
PhD. liath, g S T m ';f'*
. Fhysies o =
PhD. HMath.
B.C. Physics
B.S. Physlcs
B.S. Physies ' : Famn
M.A. "lath. [ ¥ Nqu?or‘k
M.S5. thyslcs '-1»r'&,mm"t, Ve
BIA. Hath. E_:.:'.:., I Hoi 5
B.AI l:dth. |
PhD. Chemistry :
M.A. Physics
B.A. Mith.
M.A. Physies
PhD. Diology .
i
Boso T'Taﬁh. o
PhD. Math. - prse
H nrch Arch.
PhD. Iiatho
B.8, Chemist
. chamistg ]‘ 3]
«S. Math,
.A. Hath. L.._
B.S. Civ. Eng. |L
o !21 i€ 7




Name Latest Degree ' ‘. ' : _
o~ Woshingten Office 4

Little, J.L. B.S. Physies o A

Traber, R.E. M.A. Math.

Gardne.l" EIB. M.A- Math.
| !.10110“3?, L-A. B.S. Civ- mg.

Sternhell, C.M. B.S. Math.

. Horvath, W.J. PhD. Physics
{ittel, C. PhD. Physies
Squire, C.F. PxD. Physics
Jones, N.F. B.A., Math.

= Pomerat, G.R. PhD. Biology
Jehling,E.A. PuD. Physies
Elliott, R.M. PhD. Physics

| Jathrop, J Ba B.AI Math.

- Lamar, E.S. _ PhD. Physies
Albertson, W.E. PhD. Physics
idolsten, F.H. M.E E.Elec.Eng.
Thimann, K.V. PhD. Biology
Boermeester, J.M. B.A. Physics
Thiesmeyer, L.R. PhD. Geology
Coyle, J.P. - B.S. Chemistry
Dobbie, J.M. PhD. Math.

- Dutka, J. PhD. Math.

Thompson, C.E. B.A. Math.

Imes-' R.Jt B.s. Hﬂth. TR
|Lewis, M. B.S. Chemistry — —
 Xoopmun, B. 0. PhD. Math. t-

BBSt, R.J. ¥ H.Bo Chemiﬂtﬂ i

Peuslee, D.C. B.S. Physics

Livingston, M.5. PhD. Physics
‘ l'lllendorfﬂl‘, ch. PhD- Math. ‘




Name

Jastram, R.V.
Farley, J.
Wilson, R.E.
Fine, R.
Ficken, F.A.

Steenrod, N.E.
Steinberg, A.G.
Forbush, S.E.
Picardi, E.
Wehausen, J.V.

Hemmendinger, M.
Petrauskas, A.A.
Davidson, II.R.
Howland, T.G.
Singleten, H.E.

Humphry, J.A.
Read, . F.
Rutemiller, H.C.
Kiein, M.J.
Tyler, A.R.

Trimble, H.C.
Fullerton, R.E.
Steeves, H.A.
Reade, M.O.
Phip's, T.E.

Sawyer, H.E.

Latest Degree

B.A. Economics
B.A. Economics
PhD. Astronomy
M.S. Ed. & Math.
PhD' Math.
PhD. Math.
PhD. Zoology
B.S. Physies
Civ. Eng.
PnD. Math..
PhD. Astronomy
PhD. Physics
B.S. Physies
Abitur
M.S. Elec.Eng.
B.S. Lib. Sei.
PhD. Geology
B.8. Physics
M.A. Frnysics
A.B. Biology
PhD. Math.
PhD. Math.
B.S. Lib. ©Seil.
Pth Math.
A.B. Elec.Phys.
Physies

sngton Office- .
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G314iSSY19NN



UNCLASSIIED

APPEIDIX C

OFFICIAL CORHoSPONDANCE

CONCSRNING THE

ASSIGNM=NT OF TIIiE GROUP







JINCLASSIFIED

UNITED STATES ATLANTIC FLEET
ANTI-SUBMARINE WARFARE UNIT
150 Causeway Street
Boston, Massachusetts

. March 16, 1942
Al6-3

(abv/jm)
Serial 046

From: Atlantic Fleet Anti-Submarine Warfare Officer,
To: Coordinater of Research and Development
(Secretary's 0ffice).
Sub ject: Records and analyses of antl-submarine warfare.
i 4 lluch information has been contained concerning

the conduct of anti-submarine warfare from various British
Admiralty end Royal Alr |‘orce Coastal Command publications and
letters. The amount and scope of the records kept by the British,
end the analyses which have been made from these data, are

quite impressive. This information from Sritish sources has

been most useful and the benefits of obtaining and studying

it have been invaluable so far 1n expediting our preparations.

2e Records of the actlivities of our own forces are
of course being kept but, as yet, such information has not
become available in form comparable to thet of the RBRritish and
scientific analyses of the results of our own endeavors have
not been published.

S \/hile doubtlsss presented to us in good faith,
the advisability of accepting such analyses and conclusions from
foreign sources without an opportunity to evaluate the data
and appraise 1ts value tihrough similar processes carried out by
comparable American agencies is questioned. The National Defense
Research Council, as presently concelved, 1s concerned primarily
with development of material and has no facilities for opera-
tional analysis. As now organized, such functioning of the N.D.R.C.
would be impossible even 1f it were desirable.

4, The Atlantlc FFleet Anti-Submarine Warfare Unit
has been in existence only a brief time. It has already become

w29~




evident, that while the analysis cf any one single attack

upeon an enemy submarine ls & relatively simple matter for
officers who are thoroughly conversant with the problem (pro=-
vided reporta ovtainable of that attack are sufficiently
accurats and complete), howvever, not only are present records
ept to be inadegquate but the mathematical training and number

of present perscnnel ere ilnadequate to handle complex scientific
anelyses and maintain the necessary records as thoroughly &s

is now apparently necessary.

Se It 1s coasidered to be not only desirable, but
also necessary that this Unit be in a position to inform the
Commander in Chklef gt any time concerning the following, as
well as of many other aszects of our antl-submarine warfare:

Hours flown on patrol.

ilours flown on escort duty.

Hours flown to and {rom patrol or escort stations.

jumber of submerines sizghted.

Number of suumerines attacked.

Possibility of succees 1n attack.

Iumber of submerines sighted in various localities.

SJurber of ships sunk by submerines in various lccallties.

rredicted future operating thegatres of suomarines pased on
various factors, such as: daily submarine situation,
percentage of success of J-boats, density of patrols
possible and otizer considerations having a bearing.

Hours surface vess2le steamed on patrol, miles steamed, etc.,

Similar data on sizhtin;, attacks and sinkinzs, as listed
above ior alrcraft.

Average days 1in port, proporticnal effect upon upkeep, etc.

Sea water temperature gradlent effect,

' The Anti-Submarine Warfare Unit is not now in a
position to furnish such informetion nor is it in a position
properly to evaluate the probable effectiveness of sugzested
weapons, developments and procedurecs based upon mathematical
studies or on records available. Neither i1s 1t in a position
to maintain the extensive records whnich will be required in a
form useable for this purposs.

Be The following quotation, from a RAF Coastal

Command memorandum on the subject, expresses clearly what is
dealred and intended.




APPENDIX C

UNCEASSIFED -

"gxperience over many parts of our war efforts
has shown that such analysis can be of the utmost value, and
the lack of such analyels can be disastrous. Probably the main
reason why this 1s so, i1s that very many war operations involve
considerations with which scientists are specially trained to
compete, and in which serving officers are in general not trained.
This is especially the case with all those aspects of operations .
into which probablility consliderations and the theory of errors
enter. Serving officers of the highest caliber are necessarily
employed in important executive posts, and are, therefore, not
available for detailed analytic work".

This is further elaborated upon in the following
quotation elso from the same memorandum.

"L conslderable fraction of the Staff of an
Operational Research Section should be of the very highest
standinc in science, and may of them should be drawn from
those who have had experience at the Service Technical
3stablishments. OCthers should be chosen for analytic abllity,
€eZs, gifted mathematiclans, laysyr3 chess players, stc. An
O.i«S. which contents itself with the routinc production of
stetistical reports and narravives will Le of very limited value.
The atmosphere required 1s that of a first class pure scientific
research institution, and the calibre of the personnel should
metch this. All members of an 0.R.S. should spend part of their
time &t operational stations in close touch with the flying

personnel, snd where possible should occasionally go on operational
or training flighta".

The foregoinz is written from the viewpoint of
the KAF but the need for the surface forces is the same. The
British have leng had such 0.R.S.'s in coperation.

(P Based upon recent studies 1t 1s believed that
tnis organization should consiat of two primary sections:

(a) Statisticel - five men.
(b) Analytical « five men.
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The stetistical section is envisioned as
consisting of four subsections as follows:

(1) Aircraft operations.

2) Surface Craft Operations.

) Combat records.

) Dissemination of information and Preparation of
reports.

The organization of the analytlcal group cannot be so well
foresecen at thilis time but it must necessarily be separated from
the purely statistical section for the main purpose of preserving
the atmosphere of scilentific research which is vital for thls
type of work. !en for the statistical section should be care-
fully selected individuals, highly tralned and experienced in
their type of work. Men for the analytical section should be
outstanding men of reputation with broad vision and receptive
minds, able quickly to comprehend the needs and problems with
which we are confronted, and experienced in utilizing the
abstract as well as the material tools of science in solving
such problems.

Ba It is regarded as obvious that such records and
analyses are urgently required and it is therefore proposed to
immediately comunence the corganization of such a service., The
Loordinator of Research and Development 1s therefore requested
to take the necessary action toward the formatlion of such an
analytic and statistical organizution as is described above,
using the facilities of the Natiorial Defense Research Committee,
in the selection of individuals having the necessary qualifications.

(signed) W. D. BAKER
Coples to:

CominCh .
Cinclant.
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Office for Emergency Menagement
OFFICE OF SCIENTIFIC RSESEARCH AND DEVELOPMENT
1530 P Street, N. W.
Washington, D. Cs.

Vannevar Bush July 7, 1943
Director

DIRECTIVE TO
Tl ANTI-SUBKARINE WARFARE OPsRATIONAL RESEARCH GROUP

i B In view of the fact that the Commander in Chief, United
States Fleet, 1s respcnsible for all anti.submarine operations,
in the interests of centralized control and elimination or
reduction iIn duplication of effort, the Anti-Submarine Jarfare
Operational Research Group orgenization will hereafter be con-
sidered &s a part of the Tenth Fleet and responsible to the
Commnander thereof.

2. The intent of this transfer of authority is that all metters
for which the Antl-Submarine Vlarfare Operational Research Group
may be responsible shall be processed through the orgenization

of the Tenth Fleet Commnand to the end that proper sscurity may

be mainteined and that there shall be no wasted and conflicting
efforts resulting from wide, direct dissemination of anti-sub-
marine informatlion which has not been checked through the Tenth
Fleet.

S This is not intended to prevent the exchange of inter-cffice
memoranda on subjecls, the investigation of wiiich has already been
approved by the Tenih Fleet,

4, The Anti-Submarine Warfare Cperational Research 3roup will
continue to serve the interests of the research and development
laboratories of the Office of Scientific Kesearch and Develop-
ment in providing them, 83 may be euthorized by the Commander,
Tenth Fleet, with such information as will assist those
laboratories in the wise directlon of thelr activities.

(signed) JOHN T. TATE
Chief, Div. 6, NDRC

Approved: 9 July 1943

(signed) E. J. KIiG ;
Commander in Chief, United States rFleet.
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UNITED STATES FLAgT
Headqusrters of the Commander in Chief
NAVY DEPARTMENT
coi-UNCLASSIFIED Weshington 25,D.C.

FF1/A3-1 7 Oct 1944
Serial: 03421

MEVORAIDTE TO DIRECTOR, ANTI-SUSMARINE WARFARE OP=RATICNS
RuSKARCH GROUP.

Subject: Operations Research Group.
Reference: (2) Directive to AS.iORG, from Dr. J. T. Tate,
approved by Admirael E. J. Kin:g, 7 July 1943.
1. Reference'(ai is hereby cancelled,
2. In view of{ the decrsase in enemy submarine activity

and the Increase in operations research requirements on subjects
other ti.an antl-submarine measures, by agrecment with the 0ffice
of ccientific Research and Developunent, the Anti-Submarine
~arfare Operations Resecrch Iroup is hereby transferred from the
TiuT "leet to the Readiness Divisicn of the llsadquarters of
Commander in Chief, United States i‘leet. This group is hereby
reconstituted as the QOperations Research Group, Headquarters

of Commander in Chlef, United States Flest (short title ORG).

3o Upon request the Assistant Chief of Staff
(Readiness) will make avallable the services of members, or
groups of members, of the Cperetions Research Group to other
Jivisions of the Headquerters of Ccmmander in Chief, to the
Offices of the Wavy Depertment, or to the Fleets. 3uch assigne
ments already mede by the (ommander, TENTH Fleet, will not be
affected by this transfer, and the group at present engazed in
anti-suomarine research is hereby reassigned to the TENTH Fleet
to maintain the services previously rendered by the Anti-Submarine
WJarfare Operations Kesesrcn Group uatil such time as their
services are no lonzer required in this field.
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Sub ject: Operations Research Group.

4, The Operetions Research Group will continue
to serve the interests of the research and development
laboratories of the 0ffice of Scientific Research and Develop-
ment 1n providing them, as may be authorized by the Assistant
Chief of Staff (Reediness), with such information es will assist
those laboratories in the wicse direction of their activities.

(Signed) E. J. KING

Le Jo KING,
Admiral, U. S. Navy,
Comnander in Cnief, Unitod States leet
and
Chief of Naval Operations.

Copy to: .
£11 bureaus and oifices, Navy Dept,
CinCLant
CinCpPac
ComT.ZLyTHF1E
COmSEVENTHF1t
OSRD
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7 Cctober 1944
OP«RATIONS RzZSEARCH GROUP

1, seneral Orzanization

The Operations Research G is a group of scientists lent
to the U. S. Navy by the Of?ice o Fleld Service of the 0ffice of
Scientific Kesearch and Development (Project No. OFS, lir 2) to
carry on operations research for the Navy. The central unit,
agsicned to the Readiness Division of the Staff of the Commander
in Chief, U. S. rleet, will be known as the erations Research
Center (ORC). The units on loan to various visions of CominCh
or Opnav, or to various fleet commanders, will be known as ORG
Sub-3roups (AS..ORG, SORG, ALRORG, etc.), The Director, Operations
Research Group (DORG) is the head of ORC and consviting supervisor
of the sub-groups.

e Dutles

The ORC will carry on operations research under the zeneral
control of the Iliead of the ikeadiness Division of CominCh. Hequests

‘for work to be done by the OkR( can be made by other divisions of

CominCh and Opiev, snd studies can be initiated by ORC without for-
mal request from the staff, but the relative priority of the work
will be determined by the head of the Readiness Division, CominCh.
If at eany time the magnitude of work requested of ORC by some

other Division or Ileet is sufficiently large, arrangements can be
made to organlze ancther sub-group (similar to SORG, etc.) which
willl be lent to, and will be under the control of, the other
Division. These sub-groups have the risht to conault with the

D0RG on the scientific aspects of their problems. ORC will main-
tain IBM services and general reference facilities for the use

of all the sub-groups. D»Distribution of Reports and Memoranda
embodying the results of the work of ORC will be controlled by the
head of the Readiness Division, CominCh; Reports and [iemoranda from
each sub-group will be controlled by the Division, or I'leet, to
which 1t is lent.

3o Procurement and Training of Personnel

Personnel for the ORC, or for any of the sub-groups, will
be obtained from the 0ffice of ileld Service, OSRD.,  The ORC
will arrange for the clearance and general training of such
personnel.
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4, Coordinetlion with other Research

The Coordinator of Research and Development of the Navy
(SONRD) is to be kept informed of the genersl progress of the
Operations Research Group, in order that operations research
may be coordinated with other research of interest to the Navy.

W. S. DeIANY, -
Assistant Chief of Staff (Readiness)
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UNITiD STATSS FLEET

lleadquarters of the Commander in Chief
NAVY DEPARTUENT
Washington 25,D.C.
FF1/A3-1

Serial: 6565

5= UNCLASSIFIED

19 August 1845

From: Commender in Chief, United States Fleet and
Chief of Navel Operations

To: The Secretary of the Navy

Sub ject: Continuaetion of Operations Research Group,

Provisions for.

1. Since April 1942 the Operatlions Research Group
hes been of service to the Navy as a sclentific advisory group
to the forces afloat and to the Commander in Chief, United
States Fleet and Chisf of Naval Operations, dealing with naval
scientific evaluation from the point of view of the operational
user of naval equipment. This group has been of active
assistance 1in:

(a) The evaluation of new equipment tc meet military
requirements.

(b) The evaluation of specific phases of operations, i.e.,
gun support, AA Pire, from studies of action reports.

(c) The evaluztion and analysis of tactical problems to
measure the opsrational behavior of new material.,

(d) The development of new tactical doctrines to meet

specific requirements, i.e., A/S screens, screens for

slow moving damage@ ships, etc.

The technical 2spect of strategic plenning.

The liaison for the Fleets with the development and

research lsboratories, navel and extra-naval.

o

2. The 8roup carrying out this work consists of
civilian scientific perzonnel under individual contract with
the 0ffice of Field Service of the 0ffice of Sclentiflc Research
and Development, assigned to and responsible to the Commander
in Chlef, United States Fleet and Chief of Naval Operations.
Previous to the formation of the 0ffice of Kleld Service, the
Group was provided through an OSKRD contract with Columbia
University. The Group at present consists of about seventy
scientists with a current annuel operating budget of spproximately
..800,000.
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FF1/A3-=1
Serial: 6565

== GNCLASSIFIEIT
Sub ject: Continuation of Operations Research Group,
Prvisions for.

e This group does not concern itself primarily
with the technical and sclentific problems of research and
development of new material. As the name implies, these
personnel are sgscientific evaluators who concern themselves
with the operationtl problems (material and tactical) of the
Fleet. Thelr functions therefore, are properly a part of the
seagoing command.

4, I feel that an uninterrupted continuation of
this service into peacetime is necessary. Action should be
taken at this time in order to preclude eny discontinuity
upon cessation of hostilitles.

Se I therefore recommend that suitable provisions
be made to continue this Group into peacetime at approximately
twenty-five percent of 1lts present size.

E. J. KING
Approve”. Auzg 21 1945 .

/s/ Forrestall
Secretary of the Nevy.
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