






provided all essential logistic sup
port at San Clemente Island and in
torpedo ranging off Long Beach.

The Technical Officer was part
of the RAT team, creating and re
viewing design concepts for the
RAT weapon system and insuring
compatibility between the technical
design and fleet requirements.

In particular, LCdr. R. G. Doug
las made significant contributions
to the transfer at sea system and
the launcher loader design.

s~~ePt~!~n2:~-zm~~,tthe
Supply Department has processed
over a million dollars in purchases
in support of the test and evalua-
tion program. -

These purchases represent a con
siderable volume of work on the
part of the Purchase Division, Pasa
dena-a large percentage were open
market purchases of less than $1,000
each;' many were negotiated pur
chases up to $5,000 each; all the
preliminary work on contracts in
excess of $5,000 was done in Pasa
dena prior to final action by
NPOLA.
'- A great many tcms of RAT ma
terial, both incoming and outgoing,
was handled by the Supply Depart
ment's traffic, shipping, receipt con
trol, and delivery organization both
at China Lake and Pasadena, in
cluding large NORD contracts is
sued by the Bureau of Ordnance.

Public Works
Department .

Normally routine construction
problems were greatly magnified at
the San Clemente IslanQ test ranges
due to the remote location, limited
transportation, and rugged terraia

The facility and sUIlPort require
ments fcn RAT were achieved by
the combined, concentrated efflilrts
of Public Works personnel at China
Lake and Pasadena.

Functioning as an organized task
team, they planned, built, and re
habilitated new and existing roads,
obtained necessary water and air,
transportatien of materials, erected
new buildings and structures, pro
vided and maintained necessary
land transportatiQn of personnel,
provided essential electrical power,
and performed a miscellany of oth
er duties in the area of general sup
port to the complex test program.

Other Support Services
The Administration DivisiQn, Pas

adena, provided a variety of sup
port services to the RAT project in
the field of presentations, secur
ity, safety, fire inspection, commu
nications, medical services, man
agement analysis, and management
services.

The Personnel Department's role
in the RAT program was one of di
rectly supporting the technical ef
fort. Since the principal line or
ganization involved was the Under
water Ordnance Department, the
Personnel Division in Pasadena was
the servicing personnel group, pro
viding advice and assistance on em
ployment, po s i ti 0 n classification,
and utilization of personnel.

The Community Manager Is re
sponsible for providing, adequate
living conditions for the people who
develop ordnance weapons for the
Navy. This was no small item in the
Preparation and final acceptance of
RAT. In addition to serving project
personnel living at China Lake, the
Department of Community Affairs
provided housing, as required, for
Pasadena, BuOrd, and contractor
personnel engaged in work on the
program.

anism through the use of an arm
ing device.

As a result of these field tests, it
was further determined that the
two-stage parachute system used in
the RAT might prove useful for tor
pedo releases from high perform
ance jet aircraft.

Research Department
Early designs for RAT were sim

ulated on the Reeves Electronic
Analog Computer by personnel of
the Research Department. Predic
tions of the performance were made
by ballisticians for the design en
gineers as they continually sought
to improve the RAT.

REAC also allowed the ballisti~

cian to simulate the way in which
the RAT would be launched from
aboard ship.

The wind created by the mov
ing ship plus the actual winds that
are blowing over the sea at the in
stant of launching can change the
path which the RAT follows and,
hence, have a dire£t influence on
where the RAT will enter the wa
ter. Since it is desired to place the
RAT in the water near the target,
the wind effect must be known be
fore launching so that apprepriate
corrections can be made within the
fire control equipment. In this
phase of the work, the aeredynamic
characteristics of the RAT were
furnished by the aerodynamicists of
the Research Department. ,

Engineering Dept.
During the development of the

RAT system, the Engineering De
partment contributed llGlth hard
ware and production engineering to
the overall program.

The shops of the Manufacturing
Division designed the tlloling and
produced the first airframes as well
as components of the first torpe
does.

The Product and Production En
gineering Division contributed to
the refinement of the design of the
RAT system including the airframe
and related equipment. '

Inspection of components for RAT
was performed by the Quality En
gineering Division. As a result, the
development tests had that neces
sary validity which comes from
using components of known char
acteristics.

Technical Information
Department

As anyone in a weapon d.evelop
ment organization kno-ws, more
than hardware goes into the devel
opment of an effective weapon sys
tem like RAT. The effective prose
cution of such a program requires
written reports, film reports, li-'
brary services, patent coverage, pro
ject presentations, and other infor
mational services. In this connec
tion, the Technical Information De
partment was able to assist the Un
derwater Ordnance Department in
providing the Fleet with this im
portant contribution to American
anti-submarine defenses. '

Operations and
Technical Officers

The Operations Division, under
LCdr. William T. Waters Jr., con
tributed significantly to the de
velopment and BuOrd evaluation of
the RAT weapon system. Fleet liai
son, including obtaining the assign
ments of the USS DEHAVEN, USS
RAZORBACK, USS REMORA, USS,
PICKING, USS LEONARD F. MA
SON, and USS PABACUTIN, was
the responsibility of this division.

LCdr. Waters' small boat crews

rRAT' Is a
All Station
Weapon Development

- Department
Project RAT is an example of

the vision and foresight to be found
at the Bureau of Ordnance and its
field stations.

Albert Wertheimer of the Bureau
of Ordnance, assisted by Harry Silk,
recognized the need for a new anti
submarine we a po n. \Vertheimer
reasoned that if and when sonar
detection devices were improved, a
new weapon with a very short tran
sit time would be needed to exploit
this new sonar potential.

His new idea of projecting the
torpedo aerially was contained in a
very general way in the task as
ment sent to NOTS called "Im
provement of Ahead-Thrown Wea
pons."

With no specifications or require
ments, other than the mission of
the weapon, the Anti-Submarine
Branch of the Rocket Department
(now Weapons Development De
partment) undertook to demon
strate its feasibility and within a
year after active work was started,
succesful full-scale demonstrations
were completed.

Those members of the Anti-Sub
marine Branch who helped prove
the feasibility as well as maintain
the NOTS design philosophy of sim
ple, reliable, maintenance-free ord
nance were Barney Smith, Jim
Bartling, and Jerry Saholt.

Special note should be made of
Harold Johnson, an employee of the
former Explosives Department, who
made a valuable contribution to the
design of the first test vehicles.

Also, the Aeroballistics Division,
Research Department, and the Man
ufacturing Division, Engineering
Department, made a very signifi
cant contribution to the project in
those trying early days.

It is with pride of accomplish
ment that the men of the Anti-Sub
marine Branch review the early
days of this project that has been
so successfully brought to conclu
sion by the Underwater Ordnance
Department.

Weapons Planning
Group

Early in the program, the Cen
tral Evaluation Group) predecessor
to the Weapons Planning Group)
undertook a study" to estimate the
effectiveness of the small ASW tor
pedo when rocket projected against
submarine targets, which had been
detected at extended ranges.

This study indicated that the
rocket-projected torpedo would pro
vide one of the most effective means
of taking full advantage of the im
proved submarine detection capa
bility of new shipboard sonar equip
ment.

On the basis of this and other
studies, together with favorable re
sults obtained from field firings at
China Lake, the Bureau of Ord
nance decided to undertake a full
scale development program.

Test Department
From the beginning of the RAT

program, the Test Department
helped in the development of the
missile by conducting tests at China
Lake for evaluation of the missile,
its components, and launching sys
tem. These tests were concerned
mostly with the timer, rocket boost
er motor, airframe, air-stabilizer,
parachute, torpedo, dud jettison,
launcher, and weapon balli~tic eval
uatioa

In addition to range facilities, the
Test Department provided the pho
tographic and special instrumenta
tion to acquire the test data, and
provided data assessment services.

The testing at China Lake was
handled by the Project Engineering
Division, Test Department. Project
engineers for the' tests were E. D.
Simmons and C. H. Wilson.

Aviation Ordnance
. Department

Early RAT tests on the Aviation
Ordnance Department's "Charlie"
range provided data collection and
furnished valuable aerodynamic in
for mat ion leading to design
changes, improvement in the air
frame and the parapack can.

One important development im
proved the parapack's reliability by
locking the parachute release mech-
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Product·of
Teamwork

TORPEDO DEVELOP:MENT DIVISION-J. A. Smith (left), associate
divisiol\ head, discusses RAT nose cap and parapack design with
\Valdo Bemis, who was in charge of deployment mechanism development.

ROCKET EXPERTS-Viewing RAT display and model are personnel
who served together in the Anti-Submarine Branch of the Rocket De
partment during the early phases of the RAT development program.
They are (L to r.): Bernard Smith, Head, Central Staff; Donald Stoehr,
Bombardment \Veapons Branch; and James T. Bartling, Head, Surface
Weapons Division: Another contributor was Frank H. Knemeyer.

Product Engineering Division.'••
(Continued from Page B-2) Prince, step-by-step photographs by

- ing, D. W. Anderson's branch pro- Arthur Block, and illustrations and
vided drawings and .specifications. visual aids by Richard Frederick.
Other documentation came from Dr. Many others in J. H. Jennison's
Catherine Campbell's PUblication Product Engineering Division also
and Photography Branch, particu- helped to make RAT a success and
larly progress reports by :Martin to make it ready for prod.uctioa
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~RAT'
Systems Operations

Division
One of the nrst assignments of

. the Systems Operations Division
was to complete development of the

; RAT Weapon System and to evalu- ~
ate its potential. ( •

D. A. Kunz, heading the division, ~

was assigned as RAT Project Man
ager and Frank White as Assistant
Project Manager. Under their direc-_
tion, the design and development
was completed and the planning
and conduct of the Bureau of Ord
nance evaluation was performed.

As a result of the task team con
cept employed, the design and in
stallation of the first complete RAT
system was accomplished aboard
the USS DEHAVEN by the precise
day scheduled. This date, set more
than a year earlier, was met de
spite a number of critical problems
that developed in the final months
of the project.

Frank White, head of the field
branch, planned the development
and evaluation test program. Pro
ject Engineers Dick Heller, Gleb
Spassky, Dale Willhite, John Phil
lips, and Gene Rowden, planned
tests, designed equipment, and guid
ed the final development and evalu
ation program.

John McCool, head of the elec
ttonics and instrumentation branch,
and Bill Squire provided the design
concept for the RAT timer, Chang
ing it from an AC t. DC circuit.

The instrumentation systems were
conceived and operated lIy Joe Vet
ter. He was assisted by Don Davey,
Bill Schneider, Di£k< Hamilton, and
Sam Wolfe. ~

Jim Tayler and Jack Sayre were
responsible for the launcher and 
missile compatibility and the design
of handling equipment.

Cliff Stock, heaQ of the range
branch, completed the installation
of the system at the Long Beach
Naval Shipyard and conducted the
BuOrd evaluation abeard the USS
DEHAVEN. He was assisted by~ •
Carpenter, Ray Musgraves, Jer{· ~
Nelson, Louis Marquez, and th...._
crew at the Long Beach Naval Ship
yard.

Joe Taber, also of the range
branch, took the heart of the RAT
-the torpedo-and conducted Qe
velopment tests making it a suita
ble payload for RAT.

Handling the missile assembly
were Frank Millard, Herman Tor
kelson, Jack Zaun, and Lament
Shina '

In charge of photography were
Harold Gnad, Pat Patterson, and
Bill Macy.

Milt Blatt, head of the laboratory.
branch, performed comprehensive
environmental tests on the mis
siles. Howard Wheeler tested the
components of the missile in the en
vironmental laboratory, and Frank
Baldwin and Clark Albin instru
mented the missiles and launcher
aboard ship taking environmental
data on vibration and shock.

H. A. P. Smith was the expert on
timers in the missile and developed
the brake in the timer servo unit.

The Bureau of Ordnance accept
ed the evaluation results, recom
mending to the Chief of Naval Op
erations that the RAT System was
technically acceptable and ready for
'operational evaluation.

At the present time, Milt Blatt'is
responsible for the functions of
technical direction of the RAT pro
gram.

n

Later the cost was cut in half by
substituting a styrofoam wedge ce
mented into the fin for the poured
plastic. The final result of product
engineering was an airframe which
had good producibility and weighed
25 per cent less than the early de
velopment models.

Dom Veronda and others working
with him in Materials and Process
Branch specified materials and
worked out corrosion protection. .c

Fred Anderson and his Manufac
turing Branch kept up with the de
mand for airframes for develop
ment testing, ballistic firings, and
BuOrd and OpDevFor evaluations,
despite last-minute design changes.
Ken Leisge made experimental air
frames as a metalsmith, and later
took the lead inspecting the air
frames made by two industrial
firms.

Shipping containers for service
use were developed by Norman
Horn and his Packaging Section.
Of the twelve containers used for
RAT, the large coffin container for
the assembled weapon was the
toughest problem. It had to be
rugged and light weight to rermit
transfer at sea from ammunition
ship to destroyer. The weldcd alum
inum container weighs only 316 Ibs.
and protects the missile against
weather exposure and rough han
dling.

Good documentation is essential
in a big development project. In ad
dition to producibility and packag-

(Continued on Page B-3)

SYSTE1US OPERATIONS DIVISION-8hoWl\ at a division conference
on RAT (I. to r.) are: l\lilt Blatt, Head, Laboratory Branch; D. A. Kunz,
division head; R. Heller, engineer; l\L Van Reed, assistant division head;
and Frank White, Head, Field Branch.

engineer; C. G. Beatty, Head, Torpedo De~elopment

Division; J. H. Jennison, He~ Product Engineering
Division; and W. Eo rocks, systemS analyst. Absent
are J. A. Smith, Associate Head, Torpedo Develop
mel\t, and D. Cozen, Head, Missile Development.

Guidance and Control
Division

Seven extensive simulation analy
sis programs were conducted on the
RAT payload. Over 7000 simulation
homing runs, each equivalent to a
water run against a submarine,
were made. Numerous significant
technical changes were made iii the
weapon based on these analyses.
Utilizing the simulation homing fa
cility provided a means of estab
lishing required performance cri
teria that could not have been es
tablished without very extensive
and costly sea-run programs.

The hydrodynamic characteris
tics of the payload were determined
by Tom Lang and Louis Lopes. Un
der their direction, the hydrody
namic performance was determined
analytically and sea-run tests were
defined to confirm this analysis.
The hydrodynamic and simulation
homing analysis greatly reduced the
development time and cost required,
in addition to providing an im
proved weapon system.

Personnel directly responsible for
the simulation analysis are as fol
lows: James Greil, Lloyd Maudlin,
Hiroshi Mori, Robert Schroeder,
Kenneth Simmons, Julius Stegman,
Jay Adler, and Lester Fryslie.

~ PropUlsion Division
The propulsion Division contrib

uted to the RAT program by per
forming supporting research and
offering consulting services. The
Applied Mechanics Branch deter-
mined a rational water-entry shock
specification for the torpedo by
analyzing the response spectra tc
actual shocks recorded in the field

l An additional analysis was mad!
Iof the problem of parachute releas€Iduring the water-entry.

Product Engineering
Division

Engineering for production has
paid off in RAT. Harry Humason
and other engineers and production
specialists working with him pro
duced many workable ideas. Thes€
practical improvements he 1p e d

~ make RAT relatively easy to pro·
"duce. '

The most striking improvement
was in the airframe where cost was
reduced 50 per cent. 'The fins arc
an example. Replacing the internal
aluminum framework with plastic
foam poured into the fin shell re
duced cost 64 per cent and eliminat
ed 164 blind rivets. Then a very dif
ficult seam weld was replaced
by a simple spot-weld construction.

TEAMWORK-Key personnel in the RAT program
at NOTS Pasadena (reading clockwise) are: Cdr.
J. J. O'Brien, Officer in Charge; D. J. Wilcox, Head,
Ul\derwater Ordnance Department; D. A. Kunz, Head,
Systems Operations Division; L FreinkeJ, systems

TorPedo Development
-Division

c. G. Beatty and J. A. Smith,
Head and Associate Head respec
tively" of the Torpedo Development
Division, carried out the develop
ment, design and test of all the mis
sile accessories required for the
RAT weapon. ,

The accessories for the weapon
consist of a two-stage parachute
stabilization system, a parapack, a
velocity-actuated par~chute deploy
ment mechanism, stabilizer release
mechanism, and a torpedo nose cap.
This program was under the direc
tion of C. C. Wheeler, head of the
accessories branch, and E. B. Osuch,
head of the mechanical design sec-
tien at the time. .

Development of the deployment
mechanism for the two-stage sta
bilizing system, under Waldo Bemis
as Project Engineer, enabled the
use of an existing torpedo, with
very little modification to withstand
parachute opening loads, and pro~

vided a closely controlled and pre
dictable trajectory for the weapon.
.'The torpedo nose cap develop-

ment, under Project Engineer Earl
Howard, employed new techniques
to absorb water entry shock forces.

The development program re
quired the design and development
of special test devices, instruments,
and techniques. lvlembers of the
division who ably supported the
main areas of effort, in addition to
those persons mentioned above,
were Fred Eaton, A. Livingston,
and A. Blaemire.

UOD Plays Lead Role I
I'
!
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MISSILE DEVELOPMENT" DIVISION - Collaborating on the RAT
program (L to r.) are: Paul Reichert, Head, Engineering Bral\ch; Ed
Perry, Head, Fire Control Bral\ch; John Fogarty, engineer; Don Cozen,

,diVision" head~ Robert Beresford, electronic scientist; and Tom Cloer,
mathematician.

Missile Development
Division

EJarlY' in the RAT program, the
\experimental and lievelopmental ef
fort was fftCused in two branches
the analysis branch, lleaded by W. '
E. Hicks, and the engineering
branch. headed by Don Cozen.

These hranches, working togeth
er, integrated the development of,
com.ponents intG the missile sYS-;
tem.. Key persoRnel also assisted in t
the areas of fire control, timer, and
date. analysis, until the evaluation I

had been completed. I
Layout of the missile' and com-:

patabHity of missile components
airframe design, and coordination
of environmental tests" of the mis- i
sile anli its compenents were ac-'
complished by Paul Reichert and
Tom Boyle, with the analysis branch,
specifying .uilt-in physical and op
eratienal characteristics. Involved
here, alsG, was coordination on de
velopment matters" and incorpora
tion of necessary modifications.

Timer development for the pro
ject was conducted by Robert Beres
ford and involved contracts with i
Bulova Watch Company and Be-I
lock Instrument Corporation for
electronic and electro-mechanical
mechanisms respectively.

Concurrent with development of
,the missile anc! component hard
'ware were the system performance
analyses and, later, laboratory tests
ani range firings to establish the
baliistles characteristics of the mis·
sileo The analysis branch coordinat
ed this program with the fire con
trGI system effort (of which Libra~

_scope was prime contractor), sonar,
and other sbipboard equipment. De
termining fire control requirements
and proYiding technical direction to
Librascope was Ed Perry, assisted

. by Tom Cloer, Frank Ludwig, and
Ina Sq\iire.

Liaison was main.tained with the
Naval Proving Groune1, Dahlgren,
Virginia, for fire control range cal
culaticms. Concurrently, for ballis
tic accuracy, Charles Black moni
tored the firing rouads.

Assisting in evaluation of the tor
pedo payload in the RAT environ
mental tests were Robert Bickel
and Steve Gaspar.

John BascQm designed, built, and
modified the China Lake and San
Clemente Island range launchers
for the RAT missile.

John Fogarty, under guidance of
Paul Reichert, and later Jesse
Rowe, acted as range projeet engi
neer for Pasadena during the China
Lake development and ballistic
round firings.

CeordinaHon of missile-launcher
il\terface design with the Puget
Sound Naval Shipyard was handled
by Rolilert Hudson. Both mechanical
design and shipooard electrical con
trol circuits were established by
joil'lt aetion flf NOTS and Puget
Sound. -

Cdr. Hickey and Messrs~Hoffman,
Bishop, and How of Puget Sound
built and installed the launcher on
the USS DEHAVEN for evaluation
tests at the Long Beach-~n Cle
mente area.

The analysis branch also provid
ed the instrumentation require
ments for the system evaluation,
and later participated in the BuOrd
evaluation.

Assistance in data reduction and
film analysis of various type tes~s

was rendered by Bea Humason, Eu
nice Schweitzer, and Alice Ander
son.
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