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Introduction. Unmanned aerial vehicles (UAV), also remotely
piloted vehicles (RPV), are widely used weapon sgshs in many
of today’'s modern armies. The history of this weapon
surprisingly perhaps, dates back to the beginningfo/Norld War
I. The aim of this article is to follow the developrent of
unmanned aircraft during 1914-1918, with special fous on
Germany.
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PROFESSORWIEN AND THE VPK

Already at an early stage during World War | therr@an
military showed great interest in remotely corlgdlvenhicles.
On November 5th 1914, the Ministry of War orderéa t
Evaluation Commission for Transport Technolog
(Verkehrstechnische Prifungs-Kommission/YR& develop
remote control systems that could be installed hothaval
vessels and aircraft. This project was to be heddedlax
Wien, the director of the Institute for Physicdla University
of Jena [1].

In September 1914, or before the ministry had taken
formal decision to support the development of renaintrol
apparatus, the VPK had organized experiments @siptanes
equipped with remote control apparatuses develdpethe
German engineer Ernst Rover [Zfter initial difficulties,
largely successful tests were carried out withciker based
on a Siemens-Brown relay (developed by Siemensitfor
remotely controlled boats [see below]) that wasnemted to a
pneumatically working control system developed bjvéR.
Flight testing at Halberstadt, the airplane was oeanred
manually by a pilot, showed that control signalatsfeom a
ground station could be reliably intercepted by aaboard
receiver over distances of up to 2 kilometres, gigirB-metre
long antenna [3].

Wien’s project went ahead with practical trials idgr
winter 1914-15 by using small boats; one centrali$owas to
investigate the range and sensitivity of the refagchanism.
Three different systems were evaluated — Wirth'§ydR'’s,
and Siemens’. Different types of transmitters wirgtalled
that operated with different energy levels and lsard
frequencies. Receivers installed onboard the bamtsisted of
antennas, amplifiers, and a Brown type relay froienféns
[3]. Receivers were in turn connected to the cdrggstem,
which consisted of a distributer that channelledoming
signals to the control device, and from there onthe
(mechanical) steering mechanism. In February ang 245
experiments were moved to Traveminde and Kiel, gusi
torpedo boats made available by the German NawmRhe
start, control by wire was carried out from the réhdater on
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by wireless from airplanes. Joint tests by Siemg&ridalske
(S&H) and naval personnel showed promising resulsie
control mechanism worked perfectly, both with iedir
control via cable and with wireless control. Betwethe
transmitter and the receiver onboard the ship atasperfect
functioning of the relay mechanism could be achiewser
distances of 30 km"[4].

In his final report Wien concluded that the relay
mechanism worked satisfactorily also under unfaable
outdoor conditions [4]. One of its drawbacks, tHougas that
it was a complicated device which needed constti@htion.
Using a 400 W shortwave transmitter and a 3 metag
receiving antenna, transmissions of up to 5 km wessible;
with longer antennas distances of up to 20 km weithin
reach. Regarding different control mechanisms stuidiuring
the tests, both Siemens’ and Rover's had shown gesudts,
supporting a reasonable number of control commahédss
than one second elapsed from the time a commandseasd
and until its effect was felt on the steering appas. Tests in
Kiel and Travemiinde had conclusively shown that atem
control of seagoing vessels, seen from a techpieapective,
was fully practicable. With the controller seateaboard an
aircraft, observing the vessel and steering ittsotarget was
uncomplicated.

Regarding the remote control of airships, Wien exadd
that more experiments were needed. An airship iqplaaie,
different from a boat on water, had to be contrblie three
dimensions, making remote control more difficuBut it is
clearly possible that also in this case this unusyee of
guidance is far easier to obtain in reality thanswast
expected by the specialist. Anyhow, the VPK willsz®n as
possible conclude the tests that had been ordexgarding
remote control of airships in order to determine plossibility
or impossibility of remote control.” Bombing groundrgets
from the air with some level of accuracy, accordiagNien,
was practically possible only from manned aircrdfe it
airships or airplanes. Larger airplanes were pagier— they
were less vulnerable to enemy fire than airships tutheir
smaller size and faster speed.

Wien was anxious to point out that more basic nefea
was needed in order to come to terms with interfegzeby
enemy radio signals. Otherwise, work had progressed
level of practical implementation. In the near tadtarm
future remote control, according to Wien, held aeagr
potential for introducing new naval weapons foedtrattacks
of harbours, ships, etc, using remotely controldps or

r%orpedoes. And with that conclusion the issue wased over

to the German Navy, which employed remotely cotgrbl
torpedo boats (FL-boats) in a frontline settingye#tl on a
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limited scale, in the English Channel.

SIEMENS' REMOTELY CONTROLLED GLIDERS

In January 1915, S&H registered a patent that adede
some of the principal issues involved in the renemstrol of

aircraft [5]. The basic set-up was principally similar to the

one used on the Navy’s FL-boats:

— the aircraft, equipped with winglets and control

surfaces (rudder and elevator), was to be droppoed f
an ordinary airplane;

— gliding to its target it stayed connected to thglane
by a thin wire;

— controlling its course was done by sending elegkric g
impulses from a command post located onboard the

airplane to a steering device onboard the glider;

— the steering device activated the control surfaces.

From the start Siemens’ gliders were based on aopiane
design; with increasing size and loads this wa#ypegplaced
by biplane designs. By the end of 1916 a total ®fgders
had been launched. Over time, overall
considerably: the first model, the 1la, had a wiagspf 1.98—
2.60 m, a wing-area of 2 m2, and a weight of 14kg8its
successor, the 1b, already weighed 42-68 kg, havining-
area of 1.6 m2;, the 1c weighed up to 113 kg [6]wEleer,
using radio control apparatus like the one ingtallen
advanced FL-boats to control these vehicles wasidered
impractical due to the gliders’ limited size andigte.

size incokaspersonal interest in their development [13].

Picture 1. Torpedo glider built by Siemens - Scleutk917 - 1918

Wilhelm von Siemens, as mentioned by his iographer
Rotth, never lost sight of his FL-boats or glidetaking a
Insittee
company work with the remotely controlled glideas,was the
case with the FL-boats, was placed in a separgiartheent
called “Labor Wilhelm von Siemens”. The project wesaded
by Dietzius, with Friedrich Dorner from S&H playing
central role when it came to developing the renwiatrol
system [14].

Siemens’ unmanned gliders, or glide-bombs, a prdfet

In 1916 a new biplane model was launched, the Twpehad gotten started in late 1914, had by the endfaid War |
Glider (Torpedogleiter) The basic idea was to release aot resulted in a weapon that could be used atfrinet.

torpedo that was carried inside the fuselage betfweglider

itself hit the water. The drop was to take placa aange of
100-200 metres from the target, and the run oftéineedo

controlled by a device located onboard the glid&t. [
Although first experiments, organized in summer &,94ere

partly successful, Hans Dietzius, the leading emgjirof the
project, had to admit that the transition phaseafber the

torpedo had been dropped, remained a problematie if3].

A patent filed by Siemens-Schuckert Werke (SSW),
daughter company of S&H, in November 1916 suggetttat
the torpedo, once released, was to be remotelyallat by

wire from land, with the glider serving as an imediary

platform [9]. This solution was similar to the omesed on
Siemens’ advanced FL-boats.

In summer 1917, air drops with 300 kg gliders wevade
from the Z XII airship in Hannover; in the autumhtloat year
trials continued with 500-1,000 kg gliders dropgeain the
airships PL 25 in Potsdam and L 35 in Jiterbog. tMuis
drops were carried out from altitudes of betweedDQ,and
1,500 metres. To keep the wings as small as pes¢ibi20
m?), wing-load had to be gradually increased frdvk§/mz to
150 kg/mz2 [10]. During these experiments the gkdearried

According to Dietzius, “The remote control of aaftrby wire
was a futile effort” [14].

IDFLIEG AND REMOTE CONTROL OF AIRCRAFT

In August 1917 the Inspectorate of the German Airce
(Inspektion der Fliegertruppen/ Idfliggcontacted Siemens
with a proposal to jointly develop a radio contsystem for
mstallation on aircraft. A meeting followed in Hiar with
SSW being represented by two of its top manageishBe
and Natalis, the military by First-Lieutenant Witstein and
First-Lieutenant Niemann; present at this meetiag aiso the
engineer Flettner [15]. It was quickly concludedtt®iemens
was fully competent to develop both radio contydtems as
well as unmanned aircraft. Since the start of thar, vihe
company had accumulated a vast body of experiente w
regard to aerodynamics and structural issues cetataircraft
construction by building R-type heavy bombers, tiggh, and
other airplanes, while S&H was turning out advancetéry
aero-engines.

Niemann and Wittenstein believed that it would lghly
valuable, seen from a military perspective, fornses to

dummy torpedoes made of wood weighing 900 kg. Thgevelop a “wireless guided, automatic flying bonib8]. The

longest glides achieved were around 7 km. In génersults
were believed to have been successful [11].

aim was to develop the entire system, includingbyization,
remote control without interference, aero-technipaéstions,

Siemens, between 1914 and 1918, tested approximatahd the explosive charge”. However, already sahstio

100 gliders of different sizes and designs, meattiatjover a
period of 3—4 years the firm spent considerableuass to
develop a new aerial weapon [12].

regarding individual elements of this highly compkystem,
the two officers were anxious to emphasize, woulkena
vital difference. What was needed was a new teahnic

25
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approach, one that differed from the one underlyingchiitz
& Drexler: “By using the Siemens-Flettner stabilizeor
gyroscopic inclinometer Kreisel-Neigungsmesser
gyrocompass, etc, a new technical direction diffefeom the
one found in the Anschutz-Drexler constructions| viik

followed” [17]. The meeting ended with a promise by Idflieg

to sign a formal contract for the development oleav remote
control system for aircraft. If #weather such awmlesrever
reached Siemens is unclear. In the end, accordiigayl, the
company declined further cooperation with the @iljton this
issue [18].

In Idflieg’s last monthly report, published on Naneer
8" one of the German military’s arguably most adeahc
technical projects — wireless, remote control ofraift — had
still not progressed to the stage of practical ingst In
Déberitz, a test facility run by the military, ardool tower
used for simulating the remote control of aircraftd aerial
torpedoes was said to be almost completed, whilecrane,
used to hold airplanes freely floating in the air festing the
wireless control mechanisms, is under constructibesting
will start after completion of these installatioftd]. This
shows that practical tests showing the feasibitityremote
control of aircraft had hardly started when the vemded.
Experiments carried out during 1918 seem to havalypa
dealt with directional bearing, location of (manpadcratft in
airspace, ground antennas, and attempts to try etiberb
understand the influence of altitude, distance, amgle of the
aircraft on incoming radio-waves [20].

FLEDERMAUS PROJECT

One German company that during World War | parétggd in
the development of remotely controlled, unmannedrait
was Mannesmann-Mulag (M&M). In mid-October 1918lyon
some few weeks before the armistice on Novemb&r1p18
that ended World War |, a meeting was organize8&it in
Berlin-Charlottenburg with representatives fronlittf, S&H,

automatically corrected the aircraft's deviationsnfi a
preset course;

distance after take-off it activated a bomb thrayin
mechanism while changing the aircraft's course,
directing it to head back to the home base; afiwirty
returned the anemometer was to trigger a large
parachute that safely landed the aircraft.
Being controlled by a radio guidance apparatéd (
Fernlenkung the aircraft could be operated irrespective gf an
adverse weather conditions. It had an aerodynalyical
advanced design, while a 100 hp engine alloweddspetup
to 200-220 km/hr. This engine, however, was to dgaced
by a 160 hp model in order to increase the rateliofb (not
speed). According to Forssman, three vehicles eedipwith
100 hp engines had already been built in M&M'’s dagtin
KdIn-Westhoven, while more were in various stagds
production. The only piece of equipment missing was
compass. In any case, flight testing was expectedydt
underway in the nearest future. What is not cleamf
Forssman’s account is the question of flight cdntrow was
the aircraft to be handled in flight? Had some mihtary
form of autopilot been installed? Following whateRiann
mentioned years later, flight control was handlgdatsystem
developed by the German engineer Drexler [22]. $foes
was followed by Niemann. According to the officghe
objective of the project was twofold: 1) to use Biedermaus
in air defence training; and 2) to employ the vé&hifor
“systematic attacks” on industrial centres of theeray.
Considering the advanced state of the war, thensetask was
of paramount importance. In order to protect theicle from
ground fire, and to avoid attempts by the eneminterfere
with its radio guidance apparatus, Niemann sugdeste
operating it only at night and at high altitudesjng strong
radio beacons in combination with delay-relays. &ding
radio signals only some few basic commands weréeatte
right, left, turn around, bomb release, and landmgfivation

and M&M. The topic to be discussed was the so dalleof a parachute). Commands for climb or descentaigly,
Fledermausversuchgxperiments with bats), or experimentswere believed to be redundant.

with radio controlled aircraft. By that time, expeents seem
to have been ongoing for some time, both at M&M &&H,
while Idflieg’s first steps in this direction, asas shown, had
been taken already earlier. At this meeting Idfliegs
represented by the head of the Experimental Depattrior

Ehrhardt and Zenneck entered the discussion bytipgin
out that S&H’s remote control system used on itsbeats,
with some minor adaptations, could be used also tler
Fledermaus S&H had registered a patent for remote control
by wire early on in the war. Later on researchhis field was

Wireless Telegraphyunken-Telegraphie-Versuchsabteilungbroadened to include radio control. Modifying thdentrol
FT-VA Niemann, together with three fellow officers,.i.e system to allow installation on tifdedermausdbecame S&H'’s

Metzkes, Schneider, and Weigt. S&H was presertiatable
with two of its senior engineers, namely Ehrhardtd a
Zenneck. In addition, there was Professor SchmathfHalle
in the capacity of scientific adviser. The reprdéatwe from

M&M was well known to Siemens, an engineer who had

played a leading role in the start-up of Siemenstraft
production during autumn 1914, i.e. Villehad Forasarn1].

The meeting started with a status report by Forasma

regarding the~ledermausproject in M&M. This new aircraft,
according to Forssman, was to make both pilot drgkiver
redundant. In flight, the apparatus was to be otlett by two
instruments:

a special

compass Sé€lensteuerkompgss that

26

main task in the project.
The meeting summarized the responsibilities of geoty,

and also scheduled the next steps to be taken:
1. Fledermausircraft: M&M

a. Production: factory Kéln-Westhoven

b. Flight testing: airfield KdIn-Spich

c. Assembly and test flights under radio guidance:

airfield Déberitz

2. Radio control equipment: S&H

3. Flight testing, installation of control stationdia
locations, personnel: FT-VA Ddberitz

4. Scientific adviser: Professor Schmidt.

Quite naturally, the central player in this advahgeoject

an anemometer that registered distance; at a preset
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was the FT-VA. The authority was to sign a contrah
M&M for the production of fiveFledermausvehicles, and to
deliver five 160 hp engines to KdIn-Westhoven tbgetwith
three “D-generators 16” equipped with transmissifonglirect
start. Other tasks the FT-VA was to take care of wa
organize parachute tests in Doberitz, and to conthe
aeronautical laboratory in Géttingen concerningodgnamic
calculations and the testing of drag, using sntles models.
Military personnel were to be dispatched to thecBirfield
under the command of First-Lieutenant Schneidesriter to
assist M&M with field trials. Regarding S&H, the F1A was
to sign a purchase order for five sets of radioipmgent.
Moreover, it was to requisition three specialistigicians for
employment by S&H; this recruitment came on topfieé
precision mechanics already selected and waitingb¢o
transferred to S&H. A radio command centre (3 K\&tish)
was to be set up at the Telefunken factory in Beuihile two
radio beacons were to be installed at Lake Miurézzed at
Juterbog or Naumburg.

entered thé&ledermaugroject not earlier than autumn 1917.

In August 1918, M&M requested from the military an
additional shipment of glue. A number of experina¢aircraft
were said to be under construction in Westhovesgtheon
contracts signed with Idflieg and the Naval Office
(Reichsmarineamt)Elements of these aircraft were said to
consist of sheets of veneer that were glued togeshprocess
that required large quantities of this adhesivee ©an assume
that the one in Westhoven who needed this mateadlbeen
Forssman, who, in addition to his 10-engine triplawas
using this special plywood for constructing tRkedermaus
[23]. The contract with the Navy mentioned in Fanas's
request for glue must have alluded to the Navywslvement
with the Forssman tri-plane.

The Fledermausproject was not mentioned in Idflieg’s
monthly reports until April 1918, when it was sthtéhat,
“Remote control (Fledermaus). Discussions have desd
with the Torpedo-Inspectorate in Kiel and relevemmpanies,
while experiments carried out by several compariiase

To summarize — what the protocol from October 1918ontinued’[24].This means that research and experimentation

shows is that Idflieg, some few weeks before the @ orld
War I, had met with two of its contractors, S&HBerlin and
M&M in KdIn-Westhoven, in order to discuss the het
development of a new aerial weapon. By the timethig

meeting M&M had already built threEledermauswhich —
most likely — had been designed by Forssman. Thetfat
100 hp aero-engines were used for these vehidlésaatime
access to engines was strictly controlled by thditary,

underlines the fact that the military had been iwed in this
advanced project from the very start. TFledermauswvas to
be a new weapon in the German arsenal, an aigpattially
designed for its purpose to bomb industrial centséghe
enemy. So far no documentary evidence has surfabedt
the concrete design of thEledermaus nor its technical
specifications.

The radio control equipment, judging from the poatip
appears to have been readily available: similarcgsvhad
been developed by S&H for Siemens’ FL-boats ande-wir
controlled gliders. In addition, during previousaye S&H had
registered various patents related to radio contrel for
heavy gun-batteries, a distance measuring apparfius
localizing objects in space, and a device that raatally
focused machinery such as artillery pieces andchéghts on
moving objects. By 1918, radio control equipmerstatied on
the FL-boats had been developed so far that it awedb
elements of the original Siemens system with Ré&vekfter
modification it was this system that was to be ufadthe
remote control of aircraft.

Exactly when Idflieg had started to engage M&M &&H
in the Fledermausproject is not known. As is shown in
Idflieg’s monthly reports, the project had beentiated

with remote control of aircraft had been ongoingdifferent
locations, probably since the initial launch of theject in
1916. Why nothing had been mentioned about
development until April 1918 could be related be tstrict
secrecy surrounding this project, alternativelyt tiere were
no concrete results to report.

Idflieg’s report for September 1918, issued thresysd
before World War | formally ended, included a sheference
to the Fledermausproject at M&M based on a visit by
Niemann on September 141918 to Westhoven. When
Niemann visited the factory two aerial torpeddasfitorpedq
had been completed, while three were in variougesteof
production [25]. Niemann decided, together with M&M
management, including Forssman, on a specific work
schedule:

1. test of the Selenium-compass guidance apparatus
(Selen-Kompass-Steueranlagen ground with the
aero-engine running;
testing the parachute landing system, using large
airplanes at Doberitz;
flight testing of the first aerial torpedo at theich
airfield;
experiments in Doberitz, including an eventual stwit
from mechanical relays to new types; eventual
substitution of the Selenium-compass with a
gyroscopic compass;
advancing fromFledermausflights powered by 100
hp engines without remote control to using 160 hp
engines together with radio control (Ddberitz);
testing bombs in order to maximize the blast effect
(coordinated with Idflieg’s Kdo Bomben).

this

6.

already in autumn 1916; one of several companieg th Field trials were expected to get under way witBi

initially participated had been Junkers in Dessau aircraft
manufacturer. These early attempts, however, seetmve
come to naught. One year later, in August 1917jelgifand
Siemens, as was shown, discussed the developmentaafio
controlled flying bomb; also this attempt had fdiléAt that
time, or in late summer 1917, M&M'’s aircraft divisi had
been hardly established. Therefore, the companyt tikedy

weeks, or by mid-October 1918. Idflieg proposechgsihe

military airfield at Spich for this purpose, whidtoused an
unused airship hangar. Niemann also promised tplgupo
160 hp engines needed during the upcoming teststh@@n
occasion Idflieg also signed a formal contract viit&M for

the construction of an experimenfdedermaus pointing out
that this new vehicle was to be built accordinghi® FT-VA’s

27
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specifications. Again, what was not mentioned, shene as
during the Berlin-meeting in October, was the goestof
flight control.

Many years later, in 1938, Niemann would shortlyntian

numerous airplanes had been taking off and landintate
summer 1918: “At the moment, one can observe eaghalir
large battle planes taking-off from nearby the lmandhey
manoeuvre in the vicinity of the hangar in the fair several

the Fledermausin a memorandum about the development dfours, after which they again land close to theghah[27].

radio communication in World War I:

Had Scholtes been observifidedermausaircraft, or had he

The Fledermaus was a C-type airplane that took-offierely seen ordinary warplanes used to test S&Hfote

independently with the help of a cable device dedagainst
the wind. In-flight control was achieved automdticaising a
system developed by the engineer First LieutenameixIBr.

control apparatus? Or maybe it had been differeémtradt
altogether, unrelated to M&M’s remote control puaije
According to Niemann, twd-ledermausapparatuses were

The altitude at any given moment was automaticallyeady when the revolution broke out in Germany avémber

transmitted from the aircraft to a ground statiorsiuch a way
that the pointer of an altitude meter was runningero
electrical contacts, short-cutting these and themattivating
relevant relays of the ground station.

The position of the aircraft was determined by odukaring
in such a way that a transmitter inside the aitcraés
constantly sending signals that were picked upway ground
stations, one at Lake Muritz, the other one neasd?on; with
that arrangement, ground control was at all tim#srined
about the position of the aircraft.

Bomb release was activated by wireless. After dirpjis
bombs, the aircraft was directed back to the &ifiey radio
control. On arrival overhead the aerodrome, thettler was
pushed back by radio control and the machine wasputs
head. After that a giant parachute, stored in tikdf the
airplane, was released, which safely brought tht ground;
in the worst case, only the propeller and the gigailesigned
landing gear got damaged [22].

This account, written 20 years after the eventsdua# fully
correspond to what was stated in the protocol f@atober

1918. He then acted like other German officersaasible for
advanced weapons: “In agreement with my superiaisfirst
hid the apparatus, later on | had it destroyed’].[B&nce, it
could well have been the case that the aircrafoBeh had
observed in Spich had been experimental aircrafih fiM&M.
The Fledermausproject has been briefly noticed by some
historians. According to Lange, the project hadnbem under
the auspices of Idflieg, which in 1918 organizedegies of
tests at Adlershof with remotely guided aircraftl anissiles.
The one who headed this project had been Niemassisted
by Schmidt and Forssman [28]. Weyl shortly menttbne
experiments by the German military with radio cohtcalling
it the Doberitz attempts[29]. In his version, Idflieg had
established a wireless command at its experimdatdlty in
Déberitz which from the start had been charged awvebbp
communication equipment used in aircraft. The one
responsible for this unit had been Niemann. Fitstnapts
regarding remote control, including automatic ftigiontrol,
got underway in 1916. Important inputs were reagifrom
Franz Drexler, who in time developed a gyroscopatml

30" 1918, the one that summarized the meeting betwedavice, and from Anton Flettner, who experimentéth wadio

Idflieg, S&H, and M&M in Berlin, nor does it follovdflieg’'s
report regarding Niemann’s visit to Koéln-Westhovém
September 1918. According to these two documeltis,
aircraft in question had been built by M&M, not byother
company. Also, it is not very likely that standas@rman C-
planes had been used — why, otherwise, let theingéti
laboratory carry out aerodynamic tests? Standampla@es
needed no further testing in this respect. Undle&tiemann’s
account from 1938 is also the important issue attical field
trials: had any radio controlled flights taken m@duefore the
end of the war in November 1918? Looking at hiorepne
gets the impression that this had been the caseelds to be
kept in mind, though, that only some few weeks extpd the
meeting in October 1918 from the armistice on Nwoler
11™ 1918. It could have been the case, of course, fiblat
testing had gotten underway in this short intermtedperiod.
What partly talks against this is that a numbecrdfcal issues
had not been fully resolved when the parties meBenlin,
especially the modifications of S&H’s remote cohsgstem.
An eyewitness later mentioned that in Septembe8B tB#
hangar in Spich was being prepared to accept “smailhd
larger battle planes and fighters® [26]. Seen ia tight of
Niemann’s visit in September to Ko&ln-Westhoven, sthe
preparations could have been related to plannediready
ongoing experiments with thEledermaus According to this
eyewitness, the schoolteacher Scholtes from Liwhg could
follow the activities at the airfield from his cksom,

28

guidance. According to Weyl, a newly developed Hiig
control system for aircraft was in the making wigarld War

tl ended. Actual flight testing, using standard viengs, had,

according to Weyl, most likely not taken placealstudy that
focuses on German aviation test centres experimefits
remote guidance involving M&M and Siemens are said
have been based on a system developed by WirtiRamdr
[30]. A fourth version, finally, advanced by Treakl
specifically mentions five C-planes equipped wittmpte
guidance apparatus developed by Siemens. In thésove test
flights had been successful [31Pccording to Trenkle,
localizing and positioning the airplane in threesdnsional
space had been accomplished by radio signals enfitten a
ground station to a transmitter onboard the aitcsalfiich in
turn was connected to an altitude meter; this plediconcrete
information about the actual flight level. Signaent back
from the onboard transmitter were picked up by tadio
stations on ground, providing information about graphic
location. In flight, the airplane was controlled &y autopilot
(Selbststeuergerptfrom Drexler that was activated by radio
signals from the ground. The radio equipment instjoe,
according to Trenkle, had been supplied by Siemé&redd
trials had started already in 1917 [32].

These four versions, as is readily apparent, aré no
consistent with each other, nor do they conform tie
documents referred to above: the protocol from Bleglin-
meeting on October 80 1918, and Idflieg’s report about
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Niemann’s visit in September 1918 to M&M. Concredigks
between the parties involved - Idflieg, S&H, M&M had
started not earlier than during the second haltaif7, which
means that practical experiments could not haventgkace
before 1918. Trenkle's reference to tests thatthidn place
in 1917 must refer to another project, not the thia¢ involved

nothing much seems to have happened [37]. Repoota f
October that year indicate that Idflieg was stifirig to install
the system on an airplane. Two months later, ineDdr,
Idflieg again referred to Drexler's work in conniect with
remote control, noting that, “continuation of wonkith
automatic stabilization System Drexler for testshwiemote

M&M and S&H. Also, radio equipment from S&H and notcontrol” [38].

Wirth & Réver, as mentioned by Weyl, had been itestia
Furthermore, specially constructed aircraft from M&nd
not standard warplanes, as Trenkle mentions, veebe tused.
In all likelihood, M&M’s Fledermauswas equipped with a
Siemens & Rover guidance system, whereby the loligtrt
came from Rover. That automatic flight control wasbe

In August 1917, an autopilot for manned aircrafidzhon a
gyroscope Kreiselselbststeuerungvas said to be ready for
testing at Efka’s laboratory in Doberitz. In additj a
stabilizer for unmanned aircraft was said to hawserb
completed, ready to be installed on a Rumpler @QeIE89]
Soon, however, the apparatus for unmanned ainsadtto be

handled by a system developed by Drexler, as Teenkieconstructed: “Because the gyroscopic device tsgether

mentioned, was also mentioned by Niemann.

with the steering mechanism has worked extremeli, \ae

Looking at relevant documents, the following sceémar principal reconstruction of the stabilizer has beeitiated”

emerges regarding participants and tasks inRlleelermaus
project:

— project owner  Niemann/ Idflieg
project manager Niemann & Forssman
aircraft Forssman/ M&M
remote control
Roéver system)
flight control Drexler(?)

Many years later, in 1944, Forssman’s involvemanthie
project was summarized by Niemann:

In addition to constructing and building the so laxzhl
Riesenflugzeuge, Mr Forssman was also contributinghe
construction of an unmanned, wireless controllecraft. This
work progressed successfully; by the end of theldvear a
number of machines were ready for use. They coafdyca
bomb load of 150 kg and had an operational radifis
approximately 200 km. No enemy missions, regretfullere
ever flown, due to the November Revolution [33].

DREXLER AND EFKA

Franz Drexler had started to take an interest foflots for
aircraft as early as in 1908-09. His first stakilizwere based
on pendulums that activated major control surfasgsh as

elevator, rudder, and ailerons [34h 1912, he presented a

stabilizer based on a gyroscope that was to cobhtitil pitch

[40]. A new model, summarily described in an Efgpart one

month later, was supposedly under construction rat t

workshop of the firm Loschitz in Dresden.
Kracheel mentions experiments with remote control
1917-18 at the military installation in Doberitzsed on a

Dorner & others/ S&H (Siemens &System developed by Drexler. The radio equipmenquigstion

was supposed to have come from Max Dieckmann [Aigse
experiments, however, were never mentioned in dgii
monthly reports. Also, no concrete information Isasfaced
so far that point to Drexler’s involvement in tRéedermaus
project, neither in connection with flight controbr remote
guidance, other than Niemann'’s short note from 1228. In

addition, no concrete information exists about Deexver
having developed a workable remote control systuite to
the contrary. According to Kracheel, “Until his dean 1929
Prexler was constantly engaged in the field of rear@ontrol,
without, however, ever having
implementation”[42]. Had Drexler been

involved imet

Fledermausproject, it would have been natural for him to

participate in the meeting in Berlin in Octoberl83 As can
be recalled, the scientific expert at that time Wasfessor
Schmidt from Halle.

EXPERIMENTS OUTSIDEGERMANY

Before and during World War |, experiments with cgen

and rol, an apparatus that never passed beyond gRntrol of aircraft were carried out by a numbersofentists

experimental stage. During World War |, Drexlesfiserved
as a pilot at the front before being transferredditieg in
Adlershof. In 1916, Drexler was put in charge of fRemote
Guidance and Gyroscopic Experimental
(Fernlenk- und Kreisel- Versuchsabteilung, BfkaDoberitz,

and others, among them Elmer and Lawrence SpegterP
Hewitt, and Curtiss in the Unites States (Curtipet8y Flying
bomb) [43]. Another

remote control for aircraft was Charles Ketteringgttering

experienced

Department American who during the war focused on developing

a research unit responsible for developing auttmilaircraft  BU9) [44]. In England, Archibald Low in spring 1917

instruments, and remote control systems. A numlbaneav
instruments resulted from this work, like an actdi horizon

successfully launched a radio controlled aircrafter{al
Target). In 1917 Low and his team also presentednzote

(Fluglagenweiser from 1917; another invention, patented induidance system for rockets [45].

1916, was a steering device for aircraft [35]. Wihaoving to
the Efka Drexler took his stabilizer with him. A#sy in
summer 1916 an Idflieg report mentioned a staliilizat was

None of Germany’s major adversaries in World War
succeeded to introduce pilotless aircraft, corgblby wire or
by radio signals, into military service. The onlycsessful

said to have been developed Drexler and that wabeto practical attempts in using remotely controlled igkds in

installed on a Rumpler biplane [3@y late August 1916 — by

now the weight had been reduced from 40 kg to 18-kg

combat were Siemens’ FL-boats in the English Chianne
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Gunters Sollingers. Bezpilotu 3lvadibas lidaparatu attistiba Vacija (1914-1918)
Bezpilota filvadibas lidapaitu atistiba @kas Pirng pasaules kara laik Noamigus eksperimentus Amedikun Apvienotaj Karalise veica Sperry, Curtiss,
Kettering un Low. Sis darbs t@mnenoveda pie ietor sissmam, ko vagja izmantot notieko3ajkar. Saji padi laika posm milzum daudz darba tika iegitsl
afi Vacija, kas cerits attsfit talvadibas pults un lidojuma kontroles @istas, kamitz Sim literalira nav pieérsta pieciga uzmatba, t&u tie bija nommigi
sasniegumi inZeniertehnikasialibas &stu. Safi rakst, balstoties uz literatu un arfivu dokumentiem, padits, ki pie @lvadibas ieréu attstibas Pirna
pasaules kara laikstradaja gan vcu militara parvalde, gan arprivatie uzmémumi, galvenokrt “Siemens” Beiing. Sakot ar “Wien projektu” 1914. gada ruden
analizta § perioda augsti atifito tehnolgiju atfisttba cetros gados,
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lidapa#itiem, "Siemens” 2lvadibas torpdu laiva un” Siemens” #lvadibas planieris”. Visprogr@gkais projekts ar segvdu “Fledermaus” tika uzgts 1917.
gadi. To finangja militaristi, iesaistot tdj ripnieabas upemumus “Siemens” un “Mannesmann-Mulageélne. Kad 1918. gada novenihboeidzs Pirmais
pasaules kar$, vaki "Fledermaus" lidapati bija jau sagatavoti praktiskiem izginajumiem, ta&u militaristi tos steidmi iznicinaja, lai tie nenoaktu
uzvagtaju rokas.

I'ronrep 3osuinarep. Pa3Burus 6e3nUIOTHBIX JieTaTeTbHbIX annapaToB B ['epmannn (1914-1918)

Pa3ButHe OCCIMIOTHBIX, IUCTAHIMOHHO-YIPABISEMBIX JICTATCTBHBIX allapaToB Hadaaoch B I'epmaHuy K Hadamy IlepBoil MmpOBOW BOMHEL BaxkHbre
9KCIIepUMEHTHI poBoamin B Ameprke u B CoennnenHom Koponesctse Creppu, Kepruce, Kerrepun u Jloy. B pe3ynabrate 310l paboOThl, 0JHAKO, HE OBUIH
N300pETeHb! OpY)KeHHbIe CHCTEMBI, KOTOPBIE MOITH ObI OBITH HCIIONB30BAHBI B IEPBOI MUPOBOH BOifHE. 3a TOT e Iepuof B I'epMaHUM TakxKe ObLIM MOMBITKH
pa3paboTaTh CHCTEMBI AUCTAHIIMOHHOTO KOHTPOJIS U YIPABICHUS MOJIETOM, KOTOPHIM JI0 CUX HOp He He y[emseTcs BHUMaHue. B aToil ctaTthe aBTOp Ha OCHOBE
JINTEPaTyphbl M apXMBHbBIX JJOKYMEHTOB HCCIICAYET MOMBITKH HEMELKHX BOCHHBIX, a TAK)Ke YACTHBIX MPEANPHATHIL, B MepByio ouepenp «Siemens»s bepnuxe,
pa3paboTath OpyKHME C JIUCTAHIMOHHBLIM yrpaBieHueM. Haumnas ¢ mpoekta «Wien», ocenpto 1914 roma B CTaThe CHeNaH aHauuM3 mporpecca B o0nactu
BBICOKOPA3BUTHIX TEXHOIOTHH 3a mepuon ¢ 191410 1918roxa. ABTOp ymOMHHAET yCTPOHCTBO AUCTAHIIMOHHOTO yIpaBieHHs ROVer,kotopoe ObUI0 UCIIBITaHO
Ha OJJHOM M3 CaMOJICTOB, a TaKxe paborty ¢pupmbl "CHMEHC" - JUCTAHIMOHHOE YNPaBICHUE TOPIEIHBIX JIOJOK M AWCTAHIMOHHOE YIPABIICHUE IIAHEPOB.
HawuGonee Baxkublil TipoekT ObUT HavaT B 1917 romy moa konoBeiM HasBanueM «Fledermaus»Jlerydas mblins).Yyactrue B 9T0i padorte, pUHAHCHPYEMOH CO
CTOPOHBI BOCHHBIX, IPHHSUTH yIACTHE TPEAnpHATHs «Siemens»g takxke «Mannesmann-Mulagw Kenbre. B Hosiope 1918rona, koraa [lepBast MupoBas BoiiHa
3aKOHYMJIACk, anmapaTsl "JleTydell MpIu"” ObUIH TOTOBBI K NMPAKTHYECKUM HCIBITaHHAM. OHH OBUIM pa3pyLICHBI B pe3yJIbTaTe BOCHHBIX JCHCTBHUIA, 4TOOBI HE
MIOIANU B PYKH IOOCTHUTENCH.
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