By Rear Admiral Delmar 5. Fahrney,
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These were the pioneers. Led by Lientenant
Commander Fabruey (in the middle of the row
and inset), a small group of naval officers
enlisted men, and civilians demonstrated that
radio-controlled, pilotless aivplanes could
attack moving targets at sea, The drones
weren't called gpuided missiles then,
but—argues the author—that's where grided
missiles got their start.

t is not generally known that the world’s first
Igm.-i-_-d missile was designated, fabricated, and
rested 1n the United Srtares more than two yeurs be:-
fore such a development occurred in Germany. Few
pr.-nplu are aware that the ] '-W}"h Bureau of Aeronau-
CICs d:-!.::-h'tp:'d the firse Il!.'l.l!k{l.'l.'l. missile in each of che
tour categories that define the use of this weapon:

p A to Surface—on 14 September 1938, an N2C-2
(Curtiss training plane) drone, using radio control
amd  visual H"-“‘-L'”“ dove on the mdio-controlled
target ship Utah (AG-16).

P Swrface to Surface—on 9 April 1942, & TG-2 ror-
!\t'clu plane drone, using radio control and television
guidance, made a torpedo attack on a maneuvering

destroyer
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Navy (Retired)

a Convair Lark
> o Ravrhis b ni) |
using a l1§ri:|_ur'| radar seeker, tercepred

B Serface to Adr—on 13 June 1950,
muissile,
an FeF fighter plane target drone

b Air 1o Air—on 3 December 1952, 4 Douglas
Sparrow missile, using u Sperry rudar beam rider. in-
tercepted an F6F target drone,

The earliest successful missile test by the Germans
17 December 1940,
after the Uteb vest, Dr. Herbert Wagner designed
and developed @ F“LIL‘ bomb, cilled the Hs 293
which had no power plant but was equipped with
gyro stabilizarion and radio control equipment. The
glider was launched from an airplane, then guided
visually by the bomburdier in the conrrol plane until
it intercepred a ground target,

Since litele facrual information on the poneering
effore by the Bureau of Aeronautics in the develop-
ment of guided missiles i3 in the public domain
(mainly because of the secret or confidential classin-
cation of the projeces before, during, and for a
number of years after World War 1D, it is well to
retrace our steps to the beginning of the program
that gave birth to the guided missile er. Space Iimi-
tations preclude discussion of all four missile types
listed above, so | will concentrate on the first two,
air po surfuce and surfuce w surfuce.

did nor gccur uneil 27 months

| was ordered to ducy as officer in charge of radio-
conerolled aircrafr on 20 July 1936. 1 had inscruc-
tiong to review all previous effores at controllmg ve-
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hicles (water, land, and air) by radio and w0 recom-
mend a program that would supply realistic aerial
targets for the (lecr's antaircraft gunners within a
period of three to five years, The Naval Aircraft Fac-
tory at Philadelphia was selecred as the base for the
project. Two Stearman Hammond JH-| plancs were
purchased, special radio equipment (modulators and
selectors) was developed ar the Naval Research Labo-
ratory in Anacoscin, D.C. . and five plunes were mod-
itied ar Philadelphia to accepr the radio conrrol sig-
nals (1o move the throtele und control surfaces). The
cost of the projece was less than $90,000 and would
have been éven lower if the planes had been delivered
0N Time.

The project proceeded so well thar by early
November 1937, flight testing at the aircraft factory
wis concluded, and the planes and personnel were
shifted to the Coast Guard Air Station ar Cape May,
New Jersey. In our tests, one of the drones was
placed on the runway abreast a field control care. A
radio transmiteer enabled the conerol pilor seated ar
the console on the field care w operate stick, rudder,
and throeele controls similar to those in an girpline,
The same type of equipment was installed in the con-
trol plane (4 TG-2) for the radio control pilot's use o
maneuver the drone when airborne. The piloe on the
ficld care would conteal the drone during rakeoff and
fly it to an alticude of 200 feee. At that point, the
control pilot in the TG-2 took over. The sequence was
reversed when bringing the drone in for o landing
afrer aerinl maneuvers.

The first tese flighe of an N2¢-2 drone withour o
safety pilor on board was made on 15 November
1937, The takeoff, aic mancuvers, and landing ap-
proach were perfece. The flight was marred by a hard
landing on the front wheel of the tricycle gear which
carried away, folding the other wheels and damuging
the propeller. Forrunately, the damage to the plane
was slight, and it was soon back in sérvice. An
entirely successful flight was made on 23 December,

just one year and three monchs after the Chicf of

Naval Operations had authorized the drone program.
This significant achievement, using a JH-1 as the
drone, was the firse completely successtul flighe in
this country of a full-scale airplane under radio con-
trol without a human pilor on board.,

The JH-1 had no automatic pilot or gyro instru-
ment to keep it on course or to keep the wings level.
The radio control pilor had t fly the drone ar all
times as if he were seated in it, There was a problem
for the field control pilor when he ook over control
of the drone for the final phase of the landing, be-
cause his orientation with respece to the approaching
plane was reversed. The right wing of the incoming
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drone was to his lefe—exactly the opposite of the
situation he would experience if he were in rhe
drone’s cockpit. Consequently, the field conerol
pilots had o condiron themselves o “reverse con-
trol” the alerons of the approaching drone. and this
led w the development of & wing-levelling instru-
ment which could be thrown in, when signalled, to
perform thar cask,

The inital drone firing tests wich the U. 8, Fleet
were conducted in the San Diego area. The Naval
Aircraft. Factory experimental unit with personnel
and planes was transferred in June and July 1938 o a
spot called Oray Mesa south of San Diego near the
Mexican border. This location was remote from any
populated arcas and clear of the aviation flight opera-
tions around San Dicgo. An individual who joined
the project there and stayed for @ number of years
wis Lieutenane (jumior grade) Robert F. Jones. While
on duty in the instrument labortory ar the Naval
Aircraft Factory, he had assisted in the modification
of instruments for us. When he was ordered to flying
duty with the utility wing's squadron Vj.1 at San
Diego, 1 was able o gee him assigned to my unit. Ie
wis easily arranged, because VI-1 was scheduled o
take over the project after the scheduled tests wich
the flect were complered.

By early August 1938, the umic had progressed so
well wich the flight testing that | reporeed o the
Commander in Chief 1. §. Fleer that firing tests on
d target plane could be scheduled. He selecred the
aircraft carrier Ranger (CV-1) to conduce the firse fir-
ing test, which was designed to simulate the firing of
a screeming vessel ar o bomber thar had passed over
the ship and was headed toward the center of the
fleer. Two firing runs were made for the Ranmger on
24 August, using a JH-1 drone. One TG-2 served as
primary control plane, and the other flew nearby as a
backup. The firing commenced when the slant range
wits 4,000 yards and ended when the range reached
6,000 yards. No bursts were near enough to hie the
drone, and the Ramger's repore lamented thar a better
performance could have been made “had the drone
been able to maintain seeady course and speed.” That
wais the sorr of comment o be expected after years of
firing on rowed sleeves which gave arnificial and un-
redlistic procedures and erroneous assumptions of an
antiaircrafe bareery’s capability,

In preparation for the dive-bombing tests on the
tasget ship Ueh, the mdio control unit conducred
tests in which the drone was placed in a dive ar
10,000 feet by the control pilot in the accompanying
control plane and visually guided ro a near-collision
with a ground rarger before the safety pilor pulled it
out of the dive, Shallow dives were made 50 as nor to
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over-stress the drone, These tests confirmed the
serong conviction that a vehicle under remote control
could be developed into an effective weapon affording
a significant degree of safety for the controller.

World's First Guided Missile: On 14 Seprember
1938, an N2C-2 drone, starting from an alticude of
8.000 feer, was placed in a guided dive of 45° to-
ward the ship by the control plane. The newly in-
stalled 1. 1-inch/75 caliber guns of the Ureb fired two
bursts. The second burse hie the drone, and it
crashed into the sea. (It appears thac this firse test
was not indicative of the true effecriveness of the
|.1-inch battery. In March 1939, ar Guantanamo
Bay, Cuba, the Ureh's battery expended 1,500
rounds of service ammunition and got no hits against
an N2¢-2 drone.) The dive rests at Otay Mesa and off
San Dicgo were of special significance to the small
band of pioneers conducting them. They proved con-
clusively that a new and revolutionary weapon had
been developed and successfully demonserated.

Admiral Claude C. Bloch, the Commander in Chief
U. S, Fleer (CINCUS), recommended to ONO chae | b
ordered o report to the CINCUS staff for dury and o
remain with the target unit until the rests with the
fleer at Guantanamo Bay were completed during the
wineer of 1939, This was largely o consultant as-
signment, because the operations had been trans-
ferred to Licutenant Jones of squadron V]-1. The
Radio Control Targer Unit was now given the name
“Project Dog." The anriaircraft gunners achieved no
hits at all in abour half of the pracrices. Several
drones were returned o base with hies in fuselages
and wings, but anly two drones were lost o gunfire.
This precipitated an agonizing reappraisal of the ef-
fecriveness of fleet antinircraft defenses and resuleed
in redesign of both fire control and artillery systems.
Fortunately, these target drone tests were responsible
for major changes in the defenses againse bombing
aircraft before war began in December 1941, Ad-
miral Bloch stated that *. . . it is the well consid-
ered opinion of the undersigned that the exercises
with, and the firing upon, the radio controlled trger
airplanes have resuled in the greatese interest and
advance in antigircraft gunpery since its Inceprion in
the Fleer. I is considered most fortunate thar chis
condition should hiave been discovered in rarget prac-
tice and not in an actual campaign,”

It should be nored char too UL 8. Army Air Corps
Officers, Caprain George Holloman and Lieutenant
Rudolph Fink, were sent from Wright Field, Day-
ton, Ohio, to witness und repore on the finng tests at
Guantanamo. The two officers witnessed the ground
contral operations for the pracrice by the USS Taebo
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(BB42) on 16 March 1939 and made flighes in the
control planes for the USS Patterion (DD-392) practice
on 17 March. A report by the two officers recom-
mended thae the Air Corps intiare programs for de-
velopment of radio controlled targers and weapons.
Major General Henry H. Arnold, Chief of the Air
Corps, requested that the Navy supply a TG-2 control
plane, an N2C-2 drone, and a field control cart, Dur-
ing the summer of 1939, the planes and equipment
were delivered to the Air Corps.

Back ar the Naval Aircraft Facrory in April 1939,
as officer in charge of "Project Fox," 1 began plan-
ning, design, and development work oo a guided
missile that could be successfully controlled beyond
visual range. This duty was in addition t continuing
the development and testing of radio-controlled
warger drones, using obsolete naval planes and com-
mercial airceaft. Since television showed some prom-
ise as u guidance sid, a contract was negoriared with
RCA to develop a small TV cransmutter to be carned
on 4 missile and & small TV receiver to be carried in g
control plane. By 17 February 1941, flight tests of
the TV sets were carried our satisfactorily, and 1t was
decided o proceed with the development of equip-
ment for the “sssault drone” program which had
been formally approved by the Chief of the Bureau of
Acronautics in March 1940, As first visualized, a
torpedo plane drone would fly ar a set height above
the water, under control of a radio alumerer, and be
directed wisually to the rorpedo release point by
radio. However, when the relevision method of guid-
ance proved to be sauisfactory, it was embraced
enthusiaseically.

First Swrface-to-Surface Guuded Missile: By carly
1942, the guided missile unit was ready to carry out
a torpeda uttack on a destroyer in Narmganseee Bay.
The UsSS Aaron Ward (DD-483) was the maneuvering
target. The torpedo was programmed to run ar a
depth of 38 feer in order to pass under the destroyer.
On 9 April, the TG-2 with its torpedo was flown
from Quonser Point, Rhode lsland, on a "nolo”
flight (no pilot) under radio control. The TV receiver
in the contral plane picked up a usable picture when
the drone was 8 miles from the targer and the control
plane was 20 miles away. The control pilot then
guided rhe drone on an interceprion course. When
the drone reached a point estimated to be 300 yards
from the targer, the torpedo was released, and it
passed directly under the full lengeh of the deseroyer.
The control pilot in the T6-2 control plane who per-
formed this remarkable control fear was Licutenant
M. B. Taylor.

Ten days later, another test of noteworthy impor-
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tince was carried out with great success by the Proj-
[ 8 IT[!.K Eﬂ.‘f!‘illllllf_']. {.‘Jllr F\U.TI"I.H!T_' WS [0 l;!{_‘tl_'rmll'l.(_' thl_'
l."l'.lLijl...lI'.ll‘“'!,-' 1.11 lﬁ{‘;h]‘ﬂ” " tirl_'lru' M i '[ﬂ[li:i_'[ ﬁ
bartle targer rafr towed ar a .\pi.‘:_-d of ;-rlu;hi knots in
the (..ht'iilpl'.".!kl'.' H.ﬂ..' wits used as the rurger and 0 BG-1
bombing plane drone was the guided missile. Ar a
range of 4 miles, the drone TV transmirter pil.k::d up
and relayed a good picrure of the mrger o the con-
:n.'l U],"'L'f..l.['."f. “'h” Wis AEMTaLITR I.it'i][l'[].lﬂr .|-||'_F|I.3lr. Tl'IL'
control plane wis more than 30 miles away when the

drone crashed through the upper forward center of

the bactle rft targer.

Assawlt Dvome Program: In rmd-]"chru.]r".' 1942
Captuin. Oscor Smith had been assigned o duty as
Direcror of Plans Division in the office of che CNOD.
This pssignment resuleed from his early incerest in
the possibilitics of using trget drone cechniques in
the development of missiles. Before coming o Wash-
ingron, Caprain Smith was in command of the At-
lantic Fleer School ar Norfolk, and while there he
wddressed @ lerrer o the CNO, sugpesting ways in
which radio-controlled aircrife could be wsed as
weapons. Smirh wrore:

o my request for supervision over the devel-
opment | guided missiles] should not be rejected
because | am not an aviator. 1 can bring more ex-
perience and a8 much commaon sense to the sulyjece
a5 any aviator, and an equal or greater enthusiasm.,
There are few aviators who flew before my First
flight in 1912, and none has a preater interese in
the adaptation of aviation o naval warfare.”
1'..tr]1r' in J\Til'!r'. IMHITEN PICTUreS of our recent rests

were shown to the Commander in Chief U, 8, Fleer

(CoMINCH] Admiral Ernest |. King and chiefs of in.

terested bureaus. Captain Smith and 1 presenced oral

descriptions. Admiral King assigned Caprain Smith
as officer in charge of Project Option with basic

L!|FL'{1J'LE".\ o LI‘.";L"HF"‘ a4 SETVICe “'L'..II.HII!] rrﬂ]’ll ['!H_ i £

I"ltl'ln-.ll.'“[.l.l F'I.Illl.l..'l.[ ['I'II.\'iliL'\ .H!ll 41] rt.ld'!. [I"Ii_' ".'l.'{'.,li'lﬂ:ll'l

l.l'lr L‘l"ﬂ.!'ﬂ.l[ L]“PJU'}HH.'H[ 1n l:Il].JrI"I::- =0 fIH_ :'.1[[“_"‘1\[

pracuicable dace. Smith was directed o function
under cthe head of coMINCH's Readiness Division,

Rear Admiral Willis A. Lee, Jr. Cogrizance over the

weapon's development and procurement was o re-

mainy with the Chief of the Burcau of Aesronaurics

(BuAer), Rear Admural John Towers.

Fricrion soon devel iped berween Smith and Tow-
ers because of the magnitude of che programs which
smuth and his stalt were projecung for BuAer o
carry out. The demands being made on Buder for
trining of aviation personnel and supplying urgently
needed planes and engines by the commanders in the
combat areas were taxing the bureau o che limir,
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and mow came the vise requirements of Projece Op-

tion, The inttial réquest was o orgamze 18 drone
squadrons and provide 162 control planes, 500 as-
sault drones (with another 500 in reserve), all che
necessary control ejuipment, and the necessary sup-
pore fucilivies. Not only did Towers obhjecr screnu-
pusly to the size and complexaty of the Projece Op-
tion program, he also opposed the appointment of an
officer who was not an’ aviator to head an aviation
project. Furcher, he objected to the mass production
of a weapon thae had not been given a limired test in
i combar area to prove 115 supenoricy, if any, over
conventional weapons,

By then, 1 was head of the Special Design Branch
of the Engineering Division of BuAer. My plan was
to get a wartime feasibility test as soon as Project Fox
had completed the TG-2 torpedo drone and cthe BG-)
bomber drone tests described above. There had been
a request from our naval forces in Europe for a
weapon which could be flown into the submasine
pens on the coast of France and a request from the
South Pacific for n weapon thar could be used against
the Japanese defenses ar Rabaul. These plans were
discussed with the assistant head of the Engineering
Division, Caprain L. €. Stevens, and approved by
Admiral Towers. The plans tor the combat tests were
being formulared when COMINCH directed thar all
guided mssile employment be the special responsi-
biliry of Project Oprion under Caprain Smith
On 10 November 1943, a conference wias held at

Short

Oscar
Smith, who played o
large role in the com-
bat drone program,
gor his adminiserarive

Commodore

truining years earlier.
Here is his own descrip-
o, written afver his
rEEIPEMIENT

“When 1 was flag
secretary o Rear Ad-
mqull H H _I..'II.J'C'H'".
I Wiks rrql.l.l'll'.'l.t 44 ] In-lkl‘
all ‘communications shore and to the point, The
first important lecter 1 prepared for his signature
he looked over carefully and then leaned back in
his chair and remarked, ‘Smich, chis is a very good
lecter, but it should be condensed so thar 1o will

| E—

K. H. Jackion

and Sweet

the hendquarters of the Commander 1o Chaef Pacific
Fleet, Admiral Chester W. Nimite, in Hawai
Among those present were Towers, by then a vice
admiral and Commander Air Force, Pacific Fleet,
and Commodore Oscar Smith, Admiral Towers
stated thar because of the heavy demands on every air
facility in the Pacific to supply conventional weapons
for the war, there was no time or space for ex-
penimentarion. He said there were no carrier or air-
tield facilities available for unproven weapons like the
drones. This conference effectively closed the door on
the |.-|:|1pin1'.'mr.'n1' of the assault drones in a combat
area, Smicth had been sent !‘J}' Admiral King to test
the climate of interese at Admiral Nimite's headguar-
rers because two M{!l;l{l[llnﬁ. l.il'.'SlI-Fl'li.'lh‘l.! STAG r}:i:lL'L'l...ll
Task Air Group) | and STAG 11, would be ready lor
movement to the Pacific in a few months. Smuth
found that Towers held the key position to advise
Admiral Nimitz on all air Operations. Towers had
nne l.'l].l._l'l!_';l_‘d the views he held while chief of BuAer
regarding the essential requirement thar a new
weapon get a limited exposure in a combat zone to
prove its merit before it was employed on a broader
scale, His views conflicted with those held by Smith
and his staff, as well as those of Admiral King, that
the weapon should be introduced into combat on a
massive first strike with sufficient reserves to keep
the operations repetitive. The Germans introduced
the ¥-1 buzz bomb into combat in a heavy firse ar-
tack.

all be on vne page. The commander in chief will
never read but one page of o leceer, and 1 want
him @ read chis.” So, | wrore it over and pre-
sented the one-page lecter. Tt wis beceer. T spent
the entire weekend on it So, carly Monday morn-
ing, again | presented it to him, As he read, he
reached for his pen to sign ir, then hesitared and
replaced his pen. "Smuch,” he said, “this 15 much
betrer, bur you have made it in three paragraphs
Don't you think you could pur it even more
clearly in one paragraph?’ I could have killed him,
bur, of course, back [ went with the lerter and the
next day handed him his one-paragraph epistle
This one really was not as good, but he signed it
saying. ‘Smith, this is beceer, bur you know it
would be berrer still if you could put it into one
senrence and even better if you could say it 0 a
word.""
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It was Towers's contention thae the limited rest in
t combar 2one should have been cartied our when the
war in Europe and the Pacific were starionary so chat
the resules could have béen assessed and decisions
muade relative o oypes of planes and cguipment
necded for furure operarions. i potnced out that rhe
wir was no longer stucionary bue . hod become o war
of fast movement—an “island-hopping OpEti-
ron in which conventional W[ ans r|_||'.r||'r_|| i 45—
sist from L'.".]I-.rlllnllt.'.| und unrred proforypes,

In chis climare of disinteredt and skepticism by
ComAirPac and his staff and eroding support by
BuAer, Smith wis again ordered by cOMINCH
Juuary 1944, 1o repore to Admiral Nimiez, and ar-
runge for combat erinls of STAG-1 and TDR drones and

n

BM control planes. On arnival ar Pearl Harbor,
smich found rhar Towers was opposed o the em-
ployment of the new weapon in uny operarion whir-
ever. Admiral Raymond A. Spruance, Commander
Fifth Fleet, wis ar Pearl Harbor planning the actack
agamst the Marshall Islands and he was quire willing
o give the guided mussile o rrial in che campaign,
Atter the consolidotion of the Marshalls, STAG |
winld be moved to ane of the Gilbert lsland air-
ficlds, stage forward o Majuro, and assisc in the at-
tack on Eniwetok scheduled for laee May 1944. His
recommendation was approved by Admiral Nimire
and Admiral King. Unforrunately for the guided
mussile, the Murshall Islands campaign was 30 suc-
cesstul that the date for the artack on Eniwerok was
advanced. This earlier dare made it impracticable to
transter STAG | Overscas in time o join in the cam-
paign, so0 u comb opportunicy of PTime umportance
was Jost

Commodore Smuth finally got orders to move
STAG | to che Russell Islands: On 30 July, with
Commander Air Force South Pacific, Rear Admiral
E. L. Gunther, as a witness, four TDR-1 drones made
attacks on a beached lapanese merchane ship, obruin-
ng two direct hies and owo near-misses. Commodore
amith tuwrned over command of STAG 1 o Com-
mander Robert F. Jones, his chief seaff officer, and
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Abore are the principals in the divcuisions which kepr the
TDR-I target drone from getting o substantial combat test fn
the Pacific: Adwmiral Chester Nimitz, Admiral Raymoond
Apraance, and Viee Admival Jobn Toiwers. Commodore Dicir
Swidth dn tn bloes, Also shown in whiter iy Captain T, C,
Andervon,

retumed to Washingron vin Pearl Harbor., At Comi-
AirPac headquarters, Smith made a repore, including
motion piceures, of the success of the operstion
against the Japanese ship, He was hopeful thar the
presentation would  persunde Admiral Towers to
prrmit dssaulr drone operations from a “jeep” carrier
in & combat arca. Instead, he was told chat STAG T
would soon be rerurned to che United Staces

When Commander Jones learned of the decision
he wis able to persuade Marine Corps Brigadier Gen-
eral Clauss A, Larkin to appeal to Commander South
Pacific for a 30-day delay in the departure n order o
carry out combar tests of the drones in the Northern
Solomons. The delay was granted, and by 27 Octo-
ber, 46 TDR drones had been expended in serikes
staged  from Stirling and Green Islands against
selected enemy rargets, Several drones did not reach
their eargers, buc most of them were effective. These
strikes, however, had little effect on the South
p-!xlfIL campaign, -!'l-::n.'.l'.hl.- the major I.I'I'Ir]ILf hac
moved far to the north, and pockets of resistance in
the south were lefr ro “dey up on the vine,”
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I:-JJ.I'-_IJ.‘Il"Jl.i.-.I'|| Barags ,l' ‘.'JI‘..I'I.P.'..I-'-'H P-'--H.l..n'-'-'. .":'.-Illll_
the assault drope project was moving along, the
Bureau of f,:||\J|,|,|||l,1_ \.jl."r'l_l\.'!ll.'ll W _|_'|.J:I.|L:.J missile chur
enjoyed a better receprion from the operating combar
forces in the forward area. It was a '-I.Er-‘-\'.'L'LHIIL: pliede
bomb called the “Bue." That projece gor under way

y

IFi .-‘|.pr|| 1942,

velop a mdar homing missile char could be launched
| I

being motivared by the nied o) de-

from an wirplane to artack German submurines
operating off our East Coast ar the time l}tup [esLs
on 22 December 19494 proved the eftectiveness of the
weapon; large-scale production, as well as comibae
employment, were planned. The " Bat” nussiles were

tested in combar carly in 1945 in operations near

Japan by three PBAY Privaceer pacrol squadrons. They

achieved limited success under very adverse Circums-
stances. There were hits, masses, and fmlures, bur
o1 the whaole, the introduction of this new and very
complex mussile was credibile. The Bar mossile wus

the world’s firse puided massile wirh accive homing

ridar. The officer responsible for design. develop
ment, [esthing .|III.| j'lll.l.'ll.l'.ll..'lf Wils ‘.l'll'lill.:l'll|'-‘

Dundas P, Tucker

Crovmianny's  Ceatleed Musisfe  Prograeg: In making
claims concerming puided massiles, historians mvan
ably turn o the achievements of the Germans e
Cause of the unéguivocal success of rheer B TFF.
bomb and V-2 rocket durmg World War 1. How
evier, the record shows thar the brest Germian ™ gunded

missile” was designed and developed by De. Herberr

A, Wagner and his assistants ar the Henschel Aar

craft Company. This was an unpowered glide bomb

with a rdio conerol link, called the HS-2 It waus

I ¥

Pigst tested ar Peencmunde on Dect
I'he glider was released and controlled visually trom
the parent plane ar 2,000 meters aloeude. le Hew
smwoothly to che dirget, & barn B kilometers away
and passed direcely over i, closely enough to be con
sidered @ e, The first HS-203 mussile equipped with
solid propellent rocker engines. mdio o atrolled and
vismilly guided, sank English ships in the Hay of
Biscay on 27 Awpgust 19435, Dre. Max Omo Kramer
||l.'-\.J_L.':I|.'|| and devel |‘-|.'-.{ the Fritz X missile a _L'il'-ll.
bomb with a reatling wire (which was unreeled trom
the mother plane) chrough which signals were senr
The messile sank and damaged warships in rthe
Mediterranean in Seprember and Ocrober 194

The V-1 was designed and developed by Robert

Lusser and builc by che Freseler Compuny. It was o

fal)

sl l .||||'-|._|r||_ with u |~L|'.; et eniine on s back. e

had gyro scabiliztion, compass direceor, and dive

and distance pear. This was o massile simtlar oo che

| S, MNuvy's dgeridl bomb™ and che L. 5 ."L:.ZIIE..'-
Hying torpedo” of World War 1. The V-1 had no
Ii:.||.|..I:|l.| system and wis therelore b “l.llll..!l.-.l and

not o guided” missile. T was Tirse placed in comibuat
| by Dr. Wernher

Vion Braun was gyvro stabelized and [ prammed o

on 13 June 19494 The V.2 des

turn toward che rarget early in 16 Highe. Thereatrer

whlistic mussile with no guidance cquipy

ment. It wuas hirst successtully lounched at Peene

nunde on § Ocrol 1942 and first used 10 combat

on v Seprember

In rEfrospect, 1t 15 ovident that the as

| massile enchusiasts in the Mavy

anc chesir i'l.:l:'- Ior continuing evolution of 4 pew and

lationary arc of wartare received i severo setback
when Commodore Smich’s nssaule drone program
abrer g muonumental expenditure of #or .-!|-.! TLLITERS
wis dented o cnocal rest o combar nrea.  Teooook
muonths to recover from the shock of non WCCEPIANCE
and non-support, bue the basic groondwork had been
[oid. Today's cruse massile s an advanced version of
che ““ussaulr drone’”’ and the Besulus mussile, and 1o s

fiir o say cheit most of oday s sophisocied mssiles

can trace their ineage back o proneecing work ar thi
Mava Aarcrak Factory The rudiments of remore

control and puidance, so vital

iy Wiert onceved and developed 1o the early
ruided mmassile PR LIS alid and e judel mcKer

r | I " o |
puwer planes pnd purbojer power systems were devel
oped and used by the pioneers. Upon chis base of

-!I:"-..'. research .II|'| !'\-l."lllll.l'\-“r it i whach the

Movy |-i..l.-.| such a stellar role. stand che nator

1 " -
enormous guided missile programs of codiy
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witheed mmasile He o lu
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