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A pilot down at sea. A patrol isolated
in the jungle. Man overboard and lost.
Mayday! Mayday! * Now, a remark-
able solution — the newly developed
Genrus Mayday Rocket Flare Kit. A
patented pocket-size signaling device
that provides on-person survival in-
surance even to the individual sepa-
rated from companions, vehicle or
equipment. * Following intensive
military tests, Mayday has been
adopted and is in extensive use
throughout the military services. Sim-
ple to operate and exceptionally reli-
able, its visibility has been proven up
to a 2,000-square-mile area at night.
% The sturdy, pen-size launcher,
seven high-visibility flares and plastic
case weigh just 4145 ounces. The en-
tire kit is as compact and light as a
pistol clip. * Write for literature and
test reports: Mayday, 1845 Pontius
Avenue, West Los Angeles, California.

St o

GENRUS ENGINEERING SPECIALTIES

U. S. Patent Nos. 3044360, 3102477
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From small but daring beginnings a giant ccpubility grew, and

with it the safety of a nation in a menacing era. It is no easy

task for the historian to select the most meaningful milestones
in the history of the USAF missile program but some dates and
acts do stand out, and they are recorded below . . .

TEN CRUCIAL YEARS

1954

February 10—Report of Strategic
Missiles Evaluation Committee con-
cluded that a beginning operational
capability in long-range missiles could
be attained within five to six vears if
proper management, funds, and prior-
ity were given the program and mis-
sile performance characteristics were
relaxed.

February 26—Contract to develop
a sustainer rocket engine for Project
MX-1593 (Atlas) issued to North
American Aviation Corp.

March 11—Trevor Gardner, Spe-
cial Assistant to the Secretary of Air
Force for Research and Development,
submitted plan to accelerate attain-
ment of an operational capability in
the Atlas missile. Plan called for a pre-
liminary operational capability (two
launch sites and four operational mis-
siles) by mid-1958 and an expanded
capability comprising twenty launch
sites by mid-1960.

March 19 — Air Force Secretary
Harold E. Talbott directed Gen. Na-
than F. Twining, Air Force Chief
of Staff, to take all necessary steps to
accelerate the Atlas project.

March 23—General Twining ap-
proved Air Force Council recom-
mendations to relax performance spec-
ifications for Atlas missile; accelerate
Atlas program as much as possible;
finance the program from Air Force
funds; reorient it to achieve earliest
possible operational capability; assign
program responsibility to the Air Re-
search and Development Command;
and establish a special development-
management organization to recom-
mend measures to accelerate the proj-
ect.

March—An Air Force study reem-
phasized feasibility and utility of earth
satellites for reconnaissance, intelli-
gence, and weather observation.

April 8—Air Force Headquarters
established a new Assistant Chief of
Staff for Guided Missiles—a move in-

terpreted as evidence of how far the
Chief of Staff was prepared to de-
viate from normal staff procedures to
emphasize and accord the program
special treatment.

May 28—Air Force assigned its
highest development priority to devel-
opment of the Atlas.

June 21—Lt. Gen. Donald L. Putt,
Air Force Deputy Chief of Staff for
Development, assigned full responsi-
bility for accelerating Atlas program
to ARDC. This responsibility to be
discharged through a field office which
was to be established under com-
mand of a general officer on the West
Coast. Procurement and contracting
authority for the project to remain
with Air Materiel Command.

July 1—Western Development Di-
vision, an “operating location” rather
than staff agency of ARDC, estab-
lished at Inglewood, Calif., under
command of Brig. Gen. Bernard A.
Schriever.

December—Configuration of Atlas
missile established. Design changed
from five to three engines.

1955

January 29—Contract assigning re-
sponsibility for technical direction and
systems engineering of ICBM program
to the Ramo-Wooldridge Corp. con-
cluded.

September—President Eisenhower
and the National Security Council
stated that Atlas had highest R&D
priority, and that this would be sub-
ject to change only by presidential
action. Secretary of Defense directed
to proceed with Atlas program with
maximum urgency.

October 27—Contract to develop al-
ternate ICBM configuration (XSM-68)
issued Glenn L. Martin Co.

November 8 — Defense Secretary
Charles E. Wilson approved the “Air
Force Plan for Simplifving Adminis-
trative Procedures for the ICBM”
(Gillette Report) and took action to
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carry out its recommendations; he
established the Office of the Secretary
of Defense Ballistic Missiles Commit-
tee (OSD/BMC) with exclusive De-
fense Department authority to review
and approve all ballistic missile pro-
gram requirements; established Air
Force prerogatives for construction of
ballistic missile operational bases; au-
thorized the Air Force to choose its
own construction agency, perform all
necessary design work, and establish
construction completion dates.

November 8—Responsibility to de-
velop intermediate-range ballistic mis-
sile (Thor) assigned to ARDC.

November 14—Air Force Secretary
Donald A. Quarles established Air
Force Ballistic Missile Committee with
exclusive Air Force authority to re-
view and approve all ballistic missile
program requirements. Committee
included the Assistant Air Force
Secretaries for Research and Devel-
opment (Trevor Gardner), Financial
Management (Lyle S. Garlock), Mate-
riel (Dudley C. Sharp), and Assistant
Air Force Chief of Staff for Guided
Missiles (Maj. Gen. Samuel R. Brent-
nall). Secretary Quarles was chair-
man.

November—Memo from Secretary
of Defense assigned highest priority
to ICBM, added IRBM #1 (Thor) to
Air Force ballistic missile program—
programs to be carried out at maxi-
mum rate permitted by technology.

November 18—Cen. Thomas D.
White, Air Force Vice Chief of Staff,
assigned ARDC total responsibility
for establishing an Initial Operational
Capability in long-range missiles.

December 14 — Western Develop-
ment Division assigned Initial Opera-
tional Capability mission and respon-
sibility to develop IRBM with priority
second only to Atlas.

December 27—Letter contract to
develop airframe for IRBM (Thor)
awarded Douglas Aircraft Co.

December 28 — Composition and

(Continued on page 244)
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Is -un If you must depend on antiquated communica-

tion tools that slow down the transfer of information. Picture instead
a briefing room with no charts to flip. No cards to prop. No distrac-
tions, delays, or hunts for misplaced items. Your briefer is in
complete control of his material. He is communicating with a
TelePro Total Communication system.

There is practically no limitation on the type of information that
can be conveyed, or on the visual or sound mediums that can be
used: films, slides, photographs, drawings, graphs or statistics.

TelePro systems are simple, practical, and reliable. They feature
such capabilities as: random recall of visual information, large
screen high brilliance images, integration of presentation aids,
and remote control of presentation material.

TelePro, formerly a division of TelePrompTer, has installed over
200 Total Communication systems for Miltary, Government, Industry,
and Educational use. Each system simple or complex,was specifi-
cally engineered, designed, constructed and installed to meet the
individual requirements of the user.

If you have a briefing or group communications problem, find out
how a TelePro Total Communication system can help you solve it.

rite to: EE Ro

INDUSTRIES, INC.
67 West 44th St., New York, N.Y. 10036
FORMERLY A DIVISION OF TELEPROMPTER CORP.

Experts in the professional application of multiple sight and sound
techniques to create total impact in group communications.
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IRVING KEEPS CDMING UP WITH
THE ANSWERS TO COMING DOWN

In 1919, when the project was to get men
safely down from flying machines, young
Leslie L. Irvin helped develop the answer,
made the first jump himself, and established
the first company to manufacture para-
chutes.

Forty years later, the problem had moved
on to getting capsules down safely from
space. The Discoverer Space Capsule recov-
ery system was developed by this same Mr.
Irvin’s company’s research and development
center at Glendale.

Back of these historic highlights is a
continuity of leadership in personnel, cargo,
and parabrake chute system development
and production. Successful Irving Air Chute
recovery systems serve Corvus, NERV, and
Sidewinder, plus the related Lockheed high
altitude, Mach 4 aircraft ejection capsule
project.

Irving can take over from earliest plan-
ning and carry through to prototype, pilot
model, and full production. Ask for proposal
without obligation.

IRVIN PARA-SPACE CENTER
Irving Air Chute Company, Inc.
622 Rodier Drive, Glendale, California
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TEN CRUCIAL YEARS

time-phasing of Initial Operational
Capability buildup defined. Directive
called for 120 missiles to be deploved
on three prototype bases by January
1960.

1956

January 20—Coequal priority as-
signed to development of interme-
diate- and long-range ballistic missiles.

May—SAC and ARDC agreed on re-
sponsibilities for IRBMs. WDD would
be responsible for developing, man-
ning., training, and equipping op-
erational units in accordance with
SAC-ARDC planning. SAC would be
responsible for overseas deployment
of WDD-trained wings for further
training to combat readiness. As units
showed combat readiness, SAC would
assume command jurisdiction.

July—The Air Force began devel-
opment of the Agena space vehicle.

November 10—Air Force Ballistic
Missile Committee approved new bal-
listic missile program in principle.
Revised plan eliminated one wing
(four squadrons) of Atlas missiles and
stretched out time phasing of the
buildup. New program called for four
Atlas and four Titan squadrons to be
fully deployed by March 1961.

November 16 — Defense Secretary
Wilson approved transfer of portion of
Camp Cooke, Calif., from Department
of Army to Air Force for use as first
operational prototype missile base.

1957

January 25—Flight testing of Thor
IRBM began thirteen months after
award of airframe contract. Initial
launch attempt unsuccessful due to
propellant contamination and result-
ant thrust decay.

April 19—Second attempt to launch
Thor missile failed.

May 21—Third unsuccessful flight
test of Thor,

May 27—TVFrancis E. Warren AFB,
Wvyo., approved for use as second
operational prototype base for Initial
Operational Capability program.

June 1—Western Development Di-
vision redesignated Air Force Ballistic
Missile Division.

June 11—Flight testing of Series A
Atlas missile began with unsuccessful
attempt to launch Atlas 4A. Missile
destroyed following thrust decay after
twenty-five seconds of flight.

August—National Security Council
approved DoD recommendation to re-
orient ballistic missile programs. Rec-
ommendations included: (1) combi-
nation of Thor-Jupiter programs and

joint Air Force-Army-OSD  commit-
tee to evaluate both programs, (2)
suspension or cancellation of Thor and
Jupiter production to test require-
ments, (3) curtailment of contractor
overtime except for flight test, (4) con-
tinuation of Atlas at highest priority,
(3) reduction of Titan priority, and
(6) recognition of slight delay in
IRBM programs as result of above.

September 20—TFirst fully success-
ful flight test of Thor missile.

September 25—Second unsuccess-
ful flight test of Series A Atlas missile
(Atlas 6A).

October 4—First Soviet Sputnik
placed in orbit.
October 11 — Second  successful

Hight test of Thor.

November 27—Air Force directed
to proceed with operational deploy-
ment of both Thor and Jupiter mis-
siles. First units to be ready for de-
ployment by December 1958,

December 12—Expansion and ac-
celeration of Atlas program to deploy
nine operational squadrons by July
1962 directed.

December 17—First successful flight
test of Series A Atlas missile (Atlas
12A) launched.

December 19—First completely suc-
cessful test of Thor all-inertial guid-
ance syvstem. Accuracy far exceeded
expectations,

1958

January 1—SAC-Mike established
to conduct Initial Operational Capa-
bility planning; 672d Strategic Missile
Squadron, using Thor, activated.

February 1—Governments of the
US and United Kingdom announced
agreement wherebv IRBMs for four
Thor squadrons would be supplied to
the UK, the first squadron to be oper-
ational by December 1958.

February 27—Air Force authorized
to proceed with research and develop-
ment of solid-propelled Minuteman
ICBM.

April 10—Coequal Defense Depart-
ment priority assigned to Atlas, Titan,
Thor, and Jupiter development pro-
grams,

April 24—Programmed operational
force expanded to nine Atlas squad-
rons, the last seven to be deployed in
3x3 dispersal configuration. Incorpo-
ration of all-inertial guidance and
hardening to twenty-five pounds per
square inch directed, beginning with
fitth squadron.

June 3—Flight testing of Series A
Atlas missile (booster engines only)
completed with successful launch of
Atlas 15A, eighth in the series.
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CONTINUED

July 23 — Deployment of Titan
squadrons in 3x3 dispersal configura-
tion approved. Squadrons to be lo-
cated at Lowry AFB, Colo.; Ellsworth
AFB, S. D.; and Mountain Home AFB,
Idaho.

August 2—First successful flight
test of Series B Atlas missile and first
successful staging of long-range mis-
sile.

August 28—First fullv closed-loop
guided flight of long-range missile
successfully flown (Atlas 5B).

October 4—Cooke AFB, Calif., re-
named in honor of the late Gen. Hoyt
S. Vandenberg, former Chief of Staff.

October 9—Boeing Airplane Co.
approved as assemblv and test con-
tractor for Minuteman long-range mis-
sile.

October 11—Thor-Able launched
the NASA Pioneer [ satellite to a new
altitude record of 71,300 statute miles.

November 25—First successful full-
range Atlas flight, 5,506 nautical miles
downrange of AFMTC.

December 18—Project Score, a
complete four-ton Atlas with a com-
munications repeater satellite, was
placed into orbit broadcasting to the
world a Christmas message from
President Eisenhower, the first time
the human voice was beamed from
space.

1959

February 6—First successful Titan
I Hight test.

February 28—Air Force Discoverer
I, boosted by a Thor-Agena, became
the world’s first polar-orbiting satellite.

April 13—Air Force Discoverer 11
became the world’s first satellite to be
stabilized in orbit in all three axes, to
be maneuvered in orbit on command
from earth, to separate a reentrv ve-
hicle on command, and to send its
reentry vehicle back to earth. The
capsule was not recovered.

April 14—Flight testing of Series D
(first operational configuration) Atlas
missile commenced with unsuccessful
launch of Atlas 3D.

April 16—First Thor operational
training launch successfully conducted
by a Roval Air Force crew at Vanden-
berg AFB, Calif.

June—First Thor operational squad-
ron transferred to RAF.

July 21—First full-scale test of ab-
lation reentry vehicle conducted with
successful launch of Atlas 8C.

July 28—First successful flight test
of Series D Atlas missile (Atlas 11D)
launched.

September 1—First operational At-

(Continued on page 248)
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BIRD TEMPERATURE CONTROL

Temperature control for gyros, stable platforms and
guidance systems is one of the arts of long standing at
the Military Systems Division of Magnetic Controls Co.
s Over ten years of specialization in precise thermal
control problems has made M/C a major supplier of
reliable temperature control systems for missile ap-
plications. = Thermal stability is a hallmark of M, C
regulated birds.

MILITARY SYSTEMS DIVISION
MAGNETIC CONTROLS COMPANY

6405 CAMBRIDGE ST., MINNEAPOLIS 26, MINNESOTA
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Need to handle 120-ton
sub-assembly units? wee searca o ao

it for you. We're doing it in building 200-cubic yard stripping shovels and
the crawler transporters for the NASA Apollo project. Our foundries can
produce castings up to 25 tons. Our forge shops can handle billets up to 18
inches square by 10 feet long. Our fabricating and welding departments
can process steel up to 20 inches thick. And we have a boring mill that can
machine units as heavy as 90 tons. We have the people, plants, experience,
research facilities and desire to do a job for you. We can handle everything
from the smallest R & D projects to the mightiest machines.

One other point: our facilities and key people have been cleared for
government work.

Want more information about our special contract capabilities? Write:
Marketing Vice President, Government Contract Department, Universal
Marion Corporation, 617 West Center Street, Marion, Ohio.

Universal Marion Corporation, Jacksonville, Fla.
Marion Power Shovel Division, Marion, Ohio
Scullin Steel Company Division, St. Louis, Mo.
Southern Pipe & Supply Co., Jacksonville, Fla.
Land Division, Tampa, Orlando, and Miami, Fla.
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TEN CRUCIAL YEARS

las complex (576A) transferred to SAC
at Vandenberg AFB, Calif.

September 4—"DX” rating (highest
national priority) assigned to Minute-
man program.

September 9—TF'irst Strategic Air
Command operational launch of Atlas-
D missile successfully conducted, with
contractor assistance, from Vanden-
berg AFB (Complex 576A). Achieve-
ment signified successful fulfillment of
objectives to attain Initial Operational
Capability in Atlas missile in final
stages of missile development pro-
gram.

September 15—First silo launch of
full-scale Minuteman missile success-
fully conducted using dummy second
and third stages.

December—Third Thor squadron
deploved and turned over to RAF.

December—Flight testing of Thor
missile completed.

December 9—British Air Ministry
announced attainment of operational
status in Thor missile.

1960

January 1—Executive Management
Responsibility for Thor missile trans-
ferred from Air Force Ballistic Missile
Division to San Bernardino Air Ma-
teriel Area, marking successful culmi-
nation of Thor research-and-develop-
ment program.

January 13—Atlas 50D accepted as
the booster for the NASA manned
spaceflight program, Project Mercury.

February 26—First successful Atlas-
Agena launch.

March 11—Thor-Able IV launched
the NASA Pioneer V resulting in rec-
ord-setting transmission of radiation
and magnetic-field measurements from
22 million miles.

April 1 — Thor-Able successfully
placed in orbit NASA’s Tiros I weather
satellite, thus marking a new era in
meteorology.

April 13—Thor-Able-Star success-
fully placed into orbit the Navy's
Transit-1B navigational satellite.

May 20—Atlas 56D successfully
flown 7,859 nautical miles (9,040 stat-
ute miles), the longest US missile
flight to date.

July— Flight-test facilities for Min-
uteman missile completed at Atlantic
Missile Range.

July—Boeing Airplane Co. selected
as integrating contractor for installa-
tion and checkout of Minuteman op-
erational facilities and awarded con-
tract.

July—Phase-in of Aerospace Corp.
to perform systems engineering for
Air Force space programs begun.
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August 10—Launch by Thor-Agena-
A of Discoverer XIII, whose capsule
was the first man-made object to be
recovered from space.

August 12—Thor-Delta launched
NASA’s Echo I, the first passive-com-
munications satellite.

August 18—Launch by Thor-Agena-
A of Discoverer XIV, whose capsule
was the first man-made object to be
recovered in midair.

August 30—First Atlas-D opera-
tional squadron, 564th Strategic Mis-
sile Squadron at Warren AFB, Wyo.,
transferred to SAC.

1961

February 1—First flight test of Min-
uteman missile successfully launched
with all stages and systems operating.
This was first time a first test missile
was launched with all systems and
stages functioning.

February 24—First successful flight
test of Series E Atlas missile (Atlas
9E).

March—Construction of Minute-
man operational facilities at Malm-
strom AFB, Mont., begun.

March 4—Second Atlas operational
squadron, 565th Strategic Missile
Squadron at Warren AFB, Wyo,,
transferred to SAC.

March 30—Deployment of Atlas-D
operational squadrons completed with
turnover of 566th Strategic Missile
Squadron to the Strategic Air Com-
mand at Offutt AFB, Neb.

March 31—Mobile Minuteman force
(three squadrons) deferred and three
fixed-base squadrons added.

April 1—Air Force Ballistic Missile
Division and Ballistic Missiles Center
discontinued. Ballistic Systems Divi-
sion and Space Systems Division es-
tablished under command of Maj.
Gen. Thomas P. Gerrity and Maj. Gen.
Osmond J. Ritland, respectively. Both
divisions placed under command of
Maj. Gen. Howell M. Estes, Jr., Air
Force Systems Command Deputy
Commander for Aerospace Systems.

May 3—Titan I first successfully
launched from an underground silo.

September 28—First Atlas-E oper-
ational squadron, 567th Strategic Mis-
sile Squadron at Fairchild AFB,
Wash., turned over to SAC.

November 17—At Cape Canaveral,
Fla., a Minuteman made its first suc-
cessful untethered launch from a silo.

December 15—The Air Force Titan
III Standard Space Launch Vehicle
Program begun by Deputy Com-
mander for Aerospace Systems (DCAS),
now Air Force Space Systems Divi-
sion (SSD).
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1962

February 20—An Atlas-B launched
Marine Lt. Col. John Glenn in the first
Project Mercury orbital flight.

March 16—First successful Titan
II flight test.

April 26—An Atlas-launched NASA
Ranger IV delivered the first US in-
strument package on the moon.

May—First Titan 1 operational
squadron transferred to SAC at Lowry
AFB, Colo.

May 24—An Atlas launched Navy
Lt. Cmdr. M. Scott Carpenter into
orbit in Project Mercury.

July 10—Thor-Delta launched Tel-
star, the first commercial international
communications satellite.

August 26—An Atlas-Agena-B boost-
er combination launched the NASA
Mariner II space probe which passed
within 21,000 miles of Venus.

October 3—An Atlas launched the
third American into orbit in Project
Mercury, Navy Lt. Cmdr. Walter
Schirra, Jr.

1963

February 28—First operational Min-
uteman squadron transferred to SAC
at Malmstrom AFB, Mont.

May 15—An Atlas boosted Air Force
Maj. Gordon Cooper, Jr., into space
for twenty-two trips around the earth
in the fourth and final Project Mer-
cury manned orbital flight.

June 8—First Titan II operational
squadron, the 570th Strategic Missile
Squadron, activated at Davis-Monthan
AFB, Ariz., and turned over to the
Strategic Air Command.

June 15—200th Thor launch was
recorded.

July 20—100th Agena launch was
recorded.

September 18 — World’s largest
solid rocket motor, the USAF Titan
I1I solid booster, was fired at United
Technology Center’s San Jose, Calif.,
test facility, producing more than
1,000,000 pounds of thrust.

September 18—Asset, an Air Force
experimental glide-reentry  vehicle,
was successfully launched by the Thor
Standard Launch Vehicle (SLV-II).

October 25—The Air Force Titan
II Gemini Launch Vehicle was ac-
cepted for use as the booster in
NASA’s two-man Gemini manned
spaceflight planned for 1965.

December 28 — Sixth operational
Titan 11 squadron transferred to SAC
at Little Rock AFB, Ark. With this
turnover, the entire Titan ICBM force
was operational and had been trans-
ferred to the using command.—Exp
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NOW, PERMANENT MARKING
FOR PARTS, TOOLS, EQUIPMENT

Here's o fast, easy way to engrave
permanent identification on parts, tools,

dies, jigs—ony hard surface.

BVI's rugged, electric-powered Vibro-
Graver writes just like a pencil. No skill
needed. Etches any metal, plastic, wood,
even glass for ceramics. Markings are
engraved right into surfoce, can’t be

smeared, erased, lost.

Widely used in aircraft, aerospace indus-
tries. Only $12.95 complete. Call your
hardware or factory supply house.
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BURGESS VIBROCRAFTERS, INC.
Dept. V-4 Grayslake, lllinois

NETWORKS ELECTRONIC

CORPORATION

CHATSWORTH, CALIFORNIA

DIVISIONS

SPECIAL PRODUCTS:

SOLID STATE SPEED CONTROL,
SOLIDSTATE POWER SUPPLIES, CONVERT-
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HIGH RELIABILITY TEMPERATURE
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