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-WILLY LEY 

Born in Berlin in 1906 and now a 
citizen of the U. S., Willy Ley 11 
known as an outstanding expert on 
rockets , miuiles , and space travel. Mr. 
Ley became interested in rockets 
and In 1927 was one of the founders 
of the German Rocket Society , Mr , 
Ley has been a contributor lo 
LOOK, COLLIER'S, ORDNANCE, AERO­
NAUTICAL ENGINEERING REVIEW, 

6 

11 author of a syndicated newspaper 
column; author of more than ten 
books on 1eientific 1ubiect1, and has 
recently been appointed lo a full 
profeuonhip in the Science Dept. , 
Fairleigh Dickinson Univ. Mr . Ley i1 
a member of many oulllandlng 
scientific groups such as Institute of 
Aeronautical Scie nces, Amer . Soc . , 
for Advancement of Science , American 
Rocket Soc., New German ltockel Soc . 
(Hon . I and British Interplanetary 
Satiety (fellowl. 

7 

a 
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Introduction • • 

Rockets are not new! The first records of their use date to 1232 A.D. ~ hen the Chinese used 
them against invading Mongolians. These " Aaming fire arrows" were hollow bamboo tubes 
fill ed with gunpowder. Their effect was to frighten and demoralize the enemy. The use of rocket 
in warfare pread westward t£rld in the late 1700' , they were used against the British in India. 
The British began the study of rocket for use by their army. 

During the Napoleonic wars, rocket were u ed extensively by the British. These rocket , 
developed by Colonel William Congreve in the early 1800 , weighed about 32 pounds and h~d a 
range of about 2000 yard . They were stabilized in Aight by mean of a 15-foot guide sti ck, 
very similar to those on our Fourth-of-July Skyrocket . These rockets were used by the 
British against American force at the battle of Fort McHenry, and immortalized in our National 
Anthem's " ... the rocket's red glare'. 
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Th U. S." Army organized it first rocket batt ry in 1846. The ro ket used , re greatly 
improved by th ubstitution of canted fins for a tabilizing sti k; a dev lopment by William 

Hale. The e forerunner of the modern rocket were u ed in the Iexican War with promi. ing 
re ·ult.. However, by 1860 artillery accura y had been greatly improv d with th development 

of the rifled cannon and once again rocket fell into di us as a military weapon. 

hortly aft r World War I Dr. Robert H. Goddard of Clark Univer ity began xp rim nt ith 
modern ro ket , and succe sfully lam1ched a rocket u ing liquid oxygen and gasoline a fuel. 

Thi ro ket reached an altitude of 7 500 feet with a maximum ve]o ity of 550 m.p.m. Many of 
Dr. Goddard' developments are used today on our modern mi ile and Dr. Goddard i 

onsidered the father of modern Rocketry. 

During World War II, two outstanding weapons , ere d vdoped u ing rocket pow r. Th 
Ameri .an 'Bazooka" i a tually a rocket launr.her. The German V-1 "Buzz-Bomb" and lat r 

-2 were trem ndou ly effective in the battle of Britian and almost ucceeded in changing th 
outcome of the war. The German Peenemund ro ket resear h ffort ha b en ranked in 

imµortan e with the Ameri an Manhattan Project which created the atom bomb. Today, 
many of the original German ienti ts from the Peen munde project ar a tively working in 

the O nited tat on the American Mi sile program. 
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Although not generally known, the U.S. had a guided mi ile program well under way before 
the end of World War II, and by the end of 1943 the Army had established a Rocket 
Branch, harged with the re ponsibility of developing the Army' whole new family of rocket 
and guided missile . Missile batteries have been in a tive rvice with the Army since the 
first guided missile unit was activated in O tober, 1945. 

In the period after World War II America pla ed gr at empha i on the deYelopment of 
rocket powered missile and the names Herm , WAC orporal, Viking and oth r began to be 
seen in the new . The e , ere early experimental rockets that helped pave the way for 
todays mis iles and tomorrow space ship . 

The missile in the following pages are now in ervi e or are in late development stage . We 
have a succe ful ICBM in the Snark, which has flown over 5000 miles. We ha e launched 
guided missiles from a ubmarine ( Regulu II), have sate!Htes in orbit around the ,earth and are 
readying a rocket for a hot at the moon! Responsible cienti L have aid we can ha Ye a 
manned missile in orbit by the middle of 1960 ! pace travel is no\ a probability 
rather than a wild dream! 

Information in the following page is ha ed on the mo t authoritative sour e , however, spe ifi 
data as to the exact size, performance and characteristic. has not been relea d on some mi siles. 
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VANGUARD U. S. Navy Vanguard leaving its launch­
ing pad at Cape Canavarel. Tower at 
left holds fueling lines and electrical con­
nections. 

Sate/Ide Veh,cle 

U. S. N avy 

- M arlin 

anguard i an advanced design, 3- tag ro k l d igned lo put the 
nited late ' at llite into orbit. The atellite program wa undertaken 

at the reque t of the ational Academy of ien a the U. . contribution 
to the Int rnational Geophy ical Year (IGY) 

A three- tage rocket, anguard mu t rai its If in everal tage of 
flight, powered and coa ting, to an initial at llite orbiting altitude of 

300 mile . The fir t Lage i pow red by a G. E. rocket engine u ing a liquid 
fuel and rai e the ntire vehicle to about 36 mil . 

The second stage, also a liquid fu led ro ket, raises the sa tellite to 
orbiting altitude, and with the fir t tage, ha given the satellite about 

half of it orbiting velocity. 

The third tage i a olid prop llant rocket unguided but maintained 
on our e _by a spinning motion. Thi tage, fired at orbital height, provide 

the remaining required veloci ty to put the atellit into orbit. 

Becau e of its extremely ad an ed de ign, difficultie were encountered 
on e eral attempts at launching, but with the "bug " o er ome, anguard 

successfully launched the Satellite Vanguard I, March 17th, 1958. 

4 Photo Courtesy Martin Company 
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U. S. Army Jupiter C in launching posi­
tion. Huge Gantry crane is at right. 
Crane can be rolled up to missile for 
servicing and fueling. 

JUPITER C 
Satellite Vehicle 

U. S. Army 

-Chrysler 

The Jupit r C i a four- tage research te t vehi I dev loped in connection 
with no e-cone re- ntry problem ari ing when a balli tic mi ile nose- one 
leaves outer pace and en ounters the relatively heavy atmo phere near the 
earth. The fir t ta the proven REDSTO E balli tic mi i] engine u ing 
liquid fuel. 

Upper stages con i t of olid-propellant rocket motor " hi h boo t the 
satellite into required pe d for orbiting. The 4th tage a tually 
fire the atellite into orbit, and when pent, continues in orbit with th atellite. 

Th Jupiter C wa built at Red tone Ar enal, the Army' Balli ti 
Mi ile gency at Hunt vill , Alabama, and a early a 1956 rea hed a 
range of more than 3,300 mile during t t Aight . 

ot originally intended as a satellite launching Yehicle, it was adapted 
for thi purpo e in less than 3 month and ucce sfully launched 
the satellite Explorer I on January 31 t, 1958. Subsequently, 
Jupiter C mi ile launched other E plorer 

Official U. S. Army Photo 5 
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REGULUS II 
Surloce-Surfoce 

U. S. Novy 

- Chonce-Vovghl 

Photo Courtesy Chance-Vought Aircraft 

6 

U. S. Navy Regulus II Missile leaving its 
portable launcher in test flight. Note 
booster rocket beneath missile, which will 
drop off after launch. 

The U. II i a surfa e-to- urfa 
ubmarin and urfa · v 

as from land in tallation . It i a , inged air-br athing mi iJe, 
57 feet long and w ighing 12 tons. Pow r d by a C. E. J 79 
turbojet with aft rburner it has a range of about 1500 mil s with 
a to.p p ed approaching Mach 2. olid-fu I ro k t booster 
a i in launching. The Regulu II i ontroll d in flight eith r 
by a ommand or inertial guidan y t m. apable of arrying 
a nu ]ear warhead, Regulu II i in production and i s heduled 
to r place the earlier ub-soni Regu]u I whi h ha been in 

rvice. 
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USAF Snark on portable launcher. Note 
booster rockets on each side of fuselage. 
launcher is towed by high speed tractor. 

nark is the Air For e int r ontin ntal guided mi -- il pow r d 
hy an air-brea thing Pra tt & hitney J-57 turbojet ng ine, plu · 
two olid-fuel rocket boo ter to aid in launching. A urfa · -to­
urface mi sile, it ha a rang of about 5000 mil e with a top 
peed of Mach 0.94. The nark an be ·'zero" launched from a 

mobil e launcher in a relativ ly ma ll ar a. Mi sile and launche r 
an be air-l ifted to any point in th world. T he Snark i con­

trol led in fli ght by mean of in rti a l and cele tial guidan ce quip­
me nt. Th nark i now in rYice and i the only intercontin n­
tal guid d mL ile in the free world. It arrie a nuclear warhead. 

SHARK 
Surface-Surface 

U. S. Air Force 

-Northrop 

Photo Courtesy Northrop Aircraft 
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MATADOR 
Sur/ace-Surface 

U . S. A,r force 

-Mart111 

Th fir t operational mi sil with the Air Force th latador ha. 
I een in er i e in Germany for th pa t four year .. Th Matador 
i pow r d by an lli on J-33 air-breathing turhoj t and u e a 
olid fu I ro k t boo t r in launching. Overall length i 45 f et; 

range i o,· r 600 mil at a spe d of Ma h 0.9. Th Matador is 
·ontrolled by an M Q Radar guidan y tern but oth r guidan 
y t m are inter hangeable. The mi ii i apable of arrying 

a nuclear warhead w ighing up to 3000 lb . 

8 

USAF Matador being re adied for test flight 
from its portable transporter - launcher. 
Solid-fuel boos te r has not yet been 
mounted beneath the tail of the missile. 
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U. S. Army Corporal Missile on portable 
launcher. Cran e at right is used for serv­
icing the miss ile . 

CORPORAL 
Surfoce-Surfoce 

U. S Army 

-Fireston e 

The Army Corporal was the first balli ·t i mL ile d veloped liy 
thi country. It i powered by a liquid-fu I rock t n~ine and 
carrie ith r a hi gh explo ive or nuclear warhead. urface-to-
urfa e mi il e, 46 ft. lon g, Corporal i fired from a launching 

pad, where it i placed by a self-propell ed, electrically pow red 
transport-e re tor. Control i. hy command guidan e y tern. Basic 
firin g data i comput d and enter d a 'dial etting " befor th e 
mi sil e i~ launched. Afte r firin g, minor correction are made to 
th e traj ectory to in ure accuracy. Ran ge i about SO mile at 
a ,·eloc ity of about Mach 3. 

Official U. 5 . Army Photo 9 
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JUPITER 
S urlace-S urloce 

U. S. Army 

-Chrysler 

10 

De igned by the Army's Ballistic Mi ile g n y, Jupiter is in­
tended to arry a nuclear warhead approximately 1500 mile . 
Powered by a Ro ketdyne liquid-fuel rocket engine de eloping 
approximat ly 150 000 lbs. of thrust, Jupiter attain a velocity of 
10,000 mph and rea he altitudes up to 300 mile . Overall length 
of the mi-- ·ile i 58 feet and it weight approximately 105,000 lb . 
Jupiter i now in initial production Latu . Control i supplied by 
an inertial guidance y tern. 

U. S. Army Jupiter begins its rise from 
the launching pad in a successful fest 
flight at Cape Canaveral, Florida. 

Official U. S. Army Photo 
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REDSTONE 
S ur#ace-S urf ace 

U. S. Army 

-Chrysler 

Red tone i the Army' m dium rang mi ile (200-300 mil , ) 
and , as de ign d by th Wernhe r von Braun team of former 
G rman ci nti t at th Army Ballisti Mi ile g ncy. It i 
pow r d by a liquid-ftt I ro ket engine burning liquid oxygen 
( LO ) and akohol d veloping 75,000 lb~. of thru t. The guidance 
y t m i · entirely elf- ontain d. Target data i fed into a pro-

gram d ice whi h play ba k th information to th variou 
omponent of th control y t m in Aight. Red tone i appro i­

mately 69 f t Ion and weigh 45 000 lb . It i capa bl of arry­
ing a nu lear warh ad. 

U. S. Army Redstone missile being fueled . 
Frost band on outer shell is caused by 
Alcohol and Liquid Oxygen fuel . 

Official U. S. Army Photo 11 
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ATLAS 
Svrfoce-Svrloce 

U. S. Air Force 

-Convoir 

m ri a large t mis ile a nd th 
mi ile project. It i 75 ft. long and w igh about 243,000 

lbs. It i currently in th final phase of it d · lopm nt program. 
Po \ ered by a u tain r ngine and two boo t r , all of liquid-fuel 
type by Rocketdyn , and developing a total of 360 000 lb . of 
thru t it ma imum velo ity i 15 000 mph. Flight ontrol i by 
Radar Command guidan y tern. Atla carri a nucl ar war­
head o er a range of 5000 to 6000 mile . 

12 

USAF Atlas ICBM towers aloft on its 
launching stand at Cape Canaveral as 
the gantry service tower is moved away. 

Offic ial U. S. Air Force Photo 
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Surfoce -Svrfoce 

U. S. Air Force 

-Doug/a$ 

Thor i the Air For e IRBM and is al o being u d a a te t 
ehicle in the "Thor-Able" re-entry problem te t and in the forth­

coming lunar probe . Pow_ered by a Ro ketdyne liquid-fu I ro ket 
engine developing 165,000 lbs. of thrust the Thor rea he a max­
imum eloci ty of 10,000 mph. It has an overall length of 62 ft. 
and w igh approximately 100,000 lb . It range i 1500 to 
2000 miles with a nuclear warhead. Control is by inertial guidan e. 

USAF Thor leaving its launching pad in 
a test launching. Thor is intermediate 
range ballistic missile developed by 
Douglas Aircraft Co. 

Photo Courtesy Douglas Aircraft 13 
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SERGEANT 
S urfoce-S urfoce 

U. S. Army 

-S perry 

14 

La t st addition to th Army family of guid d mL il e , ergeant 
will e,·entuall y r pla e the fo u r-year old orp ra l. Highl y mobi l 

rgean t ha. been grea t ly implifi d b th in handling a nd guid­
anc controL, to minimiz maint nanc r quirement and handl­
ing procedur . ergeant i 30 ft. lonO' and i pow r d by a olid­
f uel ro k t engine of 50,000 lb . thru t. It ran~e i about 100 
mil with a nuclear warh ad . It i con trolled b an inertial 
guidance ~Y tern. 

U. S. Army Sergeant missile elevated to 
launching position at White Sands Prov­
ing Ground. 

Offi cial U. S. Army Photo 
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U. S. Army Dart missile mounted for dis­
play purpose on a standard Jeep. In use 
it can b9 fired from a launcher mounted 
on a Jeep or truck. 

Surface -Surface 

U. S. Army 

-Aerophysin 

Development 

The Army's Little ( 5 ft.) Dart i an anti-tank , anti-placement 
weapon used by infantry or armored units. Power d hy a solid­
fu el rocket motor, it ha a range of about 6000 ft. It is launched 
from a portable launch r mounted on a tandard army vehicle 
and can be fired by one man. Guidance i opti al and an automati c 
computor transmits signals to the flying rock t through a wire 
trailing from the rocket. Dart arries a high-explosive warhead. 

La ro e is an Army surface-to-surface guided mi sile with a 
ran cr of about 20 mile . It is an artillery type weapon designed 
for u e from immediately behind combat areas and i controlled 
by radar from forward po ition or from the air . Lacro e uses 
a solid-fuel rocket engine ; i 19.5 ft. long· and is launched from 
a portable laun her mounted on a standard Army truck. 

U. S. Army Lacrosse on launcher mounted 
on standard Army t1ruck. Wings and fins 
are removable for transporting and snap 
into luseloge slots. 

LACROSSE 
Surlace-Surlace 

U. S. Army 

-Mortin 
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HONEST JOHN 
Svrfoct.>-Surfoce 

U S Army 

-Doug/as 

16 

U. S. Army Honest John missile on porta­
bl transporter-launcher. Missiles will re­
place heavy artillery for field use. 

The Army s Hone t John i a free-flight or unguided m· ile 
having no electronic ontrol . It is an artillery typ apon 
de igned for clo e upport of ground· troops. Propelled by a solid­
fuel rocket, it i fired from a mobile self-propelled launcher and 
carries an atomic or high exp lo ive warhead. 27 ft. long, it ha 
a range of 20 miles. 
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De igned by Redstone Arsenal to upplement the Hone t John 
Little John i an unguided or free flight mi ile with a range 
equal to medium field artillery. Powered by a olid-fuel rocket 
motor and launched from a portable launcher, it is highly mobile. 
The mi ile and launcher can be tran ported by helicopter. Only 
12 ft. long, Little John u es se eral type of high explosive 
warheads. 

LITTLE JOHN 
Surlace-SurfocP. 

U. S. Army 

-Doug/cs 

U. S. Army little John missile on display 
stand. In use the little John is launched 
from a rail launcher which can be towed 
behind a Jeep. 

17 
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NIKE-AJAX 
Surface-Air 

U. S. Army 

-Bell Telephone 

U. S. A~my Nike-Ajax missile being raised 
ta launching position al While Sands 
Proving Ground. 

lready ob olete and undergoing replacement l..iy ike-Hercule , 
ike jax i th . . fir t urface-to-air mi il . The original 
ike program wa begun in 1945 and over 10,000 ike-Ajax 

mi ile ar no, in rvi e at over 100 ites in 15 defen e areas 
within the . S. two- tage mi sile, ike- jax i a celerat d 
to uper onic peed by a olid-fuel boo ter, which drop off, and 
the 2nd stage liquid-fu l rocket takes over. Guidan e i by Radar 

ommand and maximum range 35 mile . Total length, with 
boo ter, is 35 ¼ feet. 

18 Official U. S. Army Photo 
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U. S. Army Nike-Hercules in launching 
position at White Sands Proving Ground. 
Tubes in bottom hall of missile are boo­
ster rockets. 

NIKE-HERCULES 
Surloce-Air 

U. S. Army 

-Western Electric 

ike-Hercule now replacing ike-Ajax mi i] , ha man time 
the de tructi pow r of the older mi ile and more than twic 
the range 75 mil with the 
boo ter stage mad with a ingle 
olid-fuel rock t for th 2nd ta e. The guidanc y t m mploy 

three radar a computer, automati plotting board , power n r­
ator and other equipment in the ground upport sy tern. 0 raJI 
I ngth i 41½ feet with b o t r. H r ule makes full us of th 
Nik - ja.· launch"ng quipment alread installed around th 

ountr . 

Official U. S. Army Photo 19 
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BOMARC 
Surfac e- A ir 

U. S. A ,r Force 

-8oerng 

int r pto r powered 
by two ram-jet engi n u ing liquid fuel. Initial launching is 
a compli hed by m an of a liquid-fuel rock t engine in the tail 
which a celerate th mi ile to a peed suffici nt to make the 
ram-jet engines operational. The Bomarc is 46.7 feet long and 
weighs about 15,000 lb . It ha a range of about 250 mile and 
reaches a speed approaching Mach 2.5. Launching i from a 
permanent launcher- helter in tallation. Guidance is GC / Radar 
Homing. The Bomarc carries a nu )ear warhead. 

20 

USAF Bomarc interceptor missile al the 
moment of vertical launch. Arm at right 
is used to raise missile to vertical and is 
dropping away. 
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U. S. Navy Talos missiles on the Navy's 
"U.S.S. Desert Ship" at White Sands Prov­
Ing Ground. Installation is similar to that 
aboard ship. 

Official U. S. Navy Photo 

A urfa e-to-a ir mi - il , TaJo i d igned to de troy en my air-
raft at range up to 65 mil . It i laun h d from th d ck of 

naval hi p and now form the major armament of th ligh t 
cru i er Galve ton. Pow r d by a ramjet engine, it i laun hed by 
means of a boo ter ro k t u ing olid fuel. Ini tia l guidanc to th 
target area i by radar b am, aft r whi h the mi ile horn n 
the target by mean of rada r homing eq ui pmen t in the mi ii . 
Talo i 30 feet long in luding th boo ter. 
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TERRIER 
Surface-Air 

U. S. Navy 

-Convair 

Terrier i an anti-aircra ft urfare-to-air mi ile po, red by a olid­
f uel rocket engine and de igned for use from de troyer and other 
naval . hip . In launching, it u a solid-fuel boo t r ro k t and it 
total length ith boo t r i 27 feel. Guidance i by radar b am, 
directed from shipboard. Terri r i now in s rvi e with th fi e t 
and is chedul d to be r pla ed in 1961 by Tartar. -

22 

U. S. Navy Terrier missiles in their launch­
ing mount on the deck of a Navy cruiser. 
These missiles replace traditional deck 
guns. 

Photo Courtesy Convalr 
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U. S. Navy Tartar photos have not been 
released, but this picture of Terrier mis­
siles illustrates the general shape of the 
Tartar which is a smaller version of the 
Terrier. 

Official U. S. Navy Photo 

TARTAR 
S urloce-A ir 

U. S. Navy 

-Convoit 

Tartar i a urface- lo-air anti-aircraft mi ii for u fr m de · 
troyer a nd other mall naval v el . Similar to T rri r in app ar. 
ance it i about th r e-fourth the ize. Ta rtar u , in addition to 
initial beam-rider guidan , a homing guidanc d ic which 
take O\'er a the mi ile nt r th targ t area. Prop llant i a 
olid-fuel. 

23 
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Designed a a defen e w apon again t low-flying air raft, the 
Hawk is a ve r ·atile and highly mobile mi ile. It u_es a olid-fu I 
rocket motor and i - ontroll d by a radar sy tern that cov r the 
"blind" pots of radar u d to detect high-flying aircraft. Th 
portable launcher carries thr e mi iles which can be fired in 
rapid equen e. Launcher and mi ile can be tran ported by tru k 
or helicopter. The Hawk can al o be used in permanent in talla­
tion to upplement the Nike . y tern. Mi sile is 17 feet long 
weigh about 1200 lb . and ha a range of 22 mile in a low 
level traje tory. 

24 

U. S. Army Hawk missiles on portable 
launcher as used in field. Launcher is 
towed by truck. Missiles are also used 
from fixed installations. 

Photo Courtesy Roytheon Corp. 
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Official U. S. Navy Photo 

U. S. Navy Bullpup missiles being loaded 
under wing of FJ Fury fighter at U. S. 
Naval Air Missile Test Center. 

BULLPUP 
A ir-Surlace 

U. S. Navy 

-Marl in 

Bullpup i the avy ffi cient air-to- urfa mis ile d i~n d to 
pro ide fire upport to ground troop . It i pow r d by a olid-fuel 
ro k t motor and it warh ad is a 250 lb. bomb. Total I ngth i 
11 f t and rang i about 5 mile . It i guid d from the laun h­
ing air raft, whi h an carry four of th mi ii lung b neath 
the wing . 

25 
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RASCAL 
Air-Surface 

U. S. Air Force 

-Bell Aircraft 

USAF Rascal on transporter-loader. This 
unit Ufts the missile up for attaching to 
the f us el age of a DB-4 7 Stratojef bomber. 

The Rascal is a liquid-propellant ro k t mi ile of th Air For . 
In use, it is carried on an outrigger pylon on the right ide of a 
DB-47 Stratojet bomber to within 100 miles of the target wh re it 
is launched, permitting the bomber and crew to amid the d f nd­
ing interceptor . It is guided by radar command and ha a locity 
of Mach 1.5. Gross weight is 13,000 lbs. with it nuclear warhead. 
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U. S. Navy Petrel missiles mounted be­
neath wings of Lockheed P2V6-8. 

Petr I i an air-to-underwater missile u ed by the U.S. Navy a 
an anti- ubmarine weapon. It is 24 feet Jong with a wing pan 
of 13 feet and weigh 3800 lb . It i powered by a J-44 turbojet 

ngine. In u e, it i arried beneath the wing of a carrier-based 
air raft and launched in the general direction of an enemy sub­
marine. It employs a radar homing system for final guidance. 

PETREL 
Air-Underwater 

U. S. Novy 

-Fo,rchild 

27 
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POLARIS 
Underwater-Sur,ace 

U. S Navy 

-Lockheed 

21 

Polari th avy' top-priority IRBM, i de igned to be fired 
from urfa h ip a w ll a from ubmerged ubmarin . mall r 
and ligh t r than other IRBM , a iz able number of the mi ile 
an be carried by a ingle ubmarine. In u , Polari would b 

fired a t enemy hor in talla tion from beneath the urface of the 
· a at di tan up to 1500 mil . Polari i pow r d by a olid­
f uel rocket engin plu a olid-fu I boo ter. The mi ile i fir d 
from the ubm rged ubmarine into the air where it inertial 
guidan y tern take o er. The mi ile i 26 ¼ feet long a nd 
weigh abou t 28,000 lb . 

U. S. Navy Polaris test vehicle clears the 
surface seconds alter b eing fired from 
a submerged launching cylinder. When 
operational, the Polaris will be launched 
from submerged submarine. 

Official U. S. Navy Photo 
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U. S. Navy Rat be-ing launcl,ed from a 
destroyer. At tl,e end of its flight path, 
two parachutes lower the torpedo into 
the water. 

Surface-Underwater 

U. S. Navy 

-Naval Ordnance 

mi ii launch d 

29 
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U. S. Navy Sparrow missiles mounted be­
neath wings of Navy fighter aircraft. Four 
missiles provide plane with tremendous 
firepower. 

i a avy air-to-air guid d mis. ile and the mo t advan ed 
f it type. In u 1t 1 carri d b n ath the ing of arrier-ba ed 

air raft and guid d to it targ t by a radar homing device. The 
mi ile i 12 ft. long and wei~h 350 lbs. Up to four can be 
carri d at one tim . It use a olid fuel rocket engin and carrie 
a high e plo ive warhead. 

The idewinder i a imple air-to-air homing mi ile u ing an· 
infra-red y t m which u ually guide the mi ile up the tailpipe 
of the target aircraft. The mi ii i 9 feet long and weigh 55 lb . 
It utilize a olid-fu l propellant and carrie a high-explo ive 
warh ad. 

U. S. Navy Sidewinder missiles mounted 
beneath wings of Navy carrier-based 
fighter plane. 

Official U. S. Novy Photo 
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Official U. S. Air Force Photo 

USAF Falcon being prepared for mounting 
beneath the wing of an Air force lighter 
aircrall. 

Falcon i an ir Force air-to-air mi sile de igned for laun hing 
from an int r ·eptor for de tru ·tion of atta king bomber . Powered 
h a olid-fu 1 rock t, it L th mall e t mi ii in operational 

r ice. Length i 6 f et and w ight i about 100 lh . It employs 
a radar homing guida nce y tern. 

The Genie i · an Air For air-to-air mis ile carried by fighter 
aircraft. At tim of publication specific information has not been 
rel a~ed, but it i believed to be approximately 8 f et long. It 
probably employ a beam-rider type of guidan e. 

Artist's conception of the Air force Genie 
missile. Missile is shown on type ol 4-
wheel dolly used to transport missile to 
wailing plane. 
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A.B.M.A. 

AIR BREATHING 

B LLI TI MI SILE 

BOO TER 

GUIDANCE 

GUIDANCE, BEAM RIDER 

GUIDANCE COMM D 

GUID NCE, HOMI G 

GUIDANCE, INERTIAL 

GUIDED MISSILE 

ICBM 

IRBM 

MACH NUMBER 

SUSTAINER 

GLOSSARY of Missile and Rocket Terms 

rmy Ballistic Missile gency R d~tone rsenal Huntsville, Alabama 

Propul. ion method wh reb air i tak n in and expelled in the form of a j et. 

V hicl who e flight path after termination of thrust ha zero lift and i ubject to gravitation 
and drag. 

n au iliary propulsion sy tern. 

The pro e of determining the path of a mi ile and maintaining the missile on that path. 

guidanc y tern utilizing a beam, u ually Radar. 

A guidance sy tern wher by information i tran mitt d to a mi sile from an out ide our e. 

A system in whi h th mi ile teer toward a targ t by mean of reflection (Radar) or emis ion 
( infra-red, heat or ound). 

y tern in which all guidan omponents are located aboard the mi iJe. 

n unmanned mi ile whose flight path can be altered b a rnechani m within the missile. 

Int rcontinental Ballistic Mi ile - range approximately 5000 miles. 

Int rmediate Range Ballisti Mis il - range approximately 1500 mile . 

Ratio of the velo ity of a body to that of ound in the same medium - 762 mph at ea level. 

The main engine in a rocket. 
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RAM JET- The impl t type of Jet en ine. Burn ga oline or kero n mixed with air for 
fu I. Mu t be launch d by rock t boo ter to r ach high peed in ord r to 'ram" sufficient 
air into engine for op ration. 

TURBOJET - The engine mo t ommonly u d on j t air raft. imilar to ram t but ha 
compre sor and turbine to pump air into engin 

SOLID FUEL ROCKET - Th earlie t typ of rocket. Us a charg 
and an o idizer hollow d out for fa t r burning. Proportion of har 
ontrol rate of burnin g and thu rate of p ed. 

on i ting of fu el 
an be varied to 

LIQ ID FUEL ROCKET-Highly omplex u in g liquid fuel u ually alcohol plu liquid 
o ygen a an oxidiz r. Require pump and val in rr mechani m to control rate of fuel flow 
and mixtur . 

Fuel Nonie Igniter Turbine Wheel 

Combustion Chamber Combustion Chamber 

@i'iiiNii• 

Payload 

Fuel Charge 

SOLID FUEL ROCKET LIQUID FUEL ROCKET 
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