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ROLAND C.1I ““Walfisch®' flown by
Leutnant Seibert and Hauptmann
Pfleger of Feld Flieger Abteilung 5b;
Western Front, autumn 1914,




iy il B
- —

s

il " Galdlen Bog

LG Bolamd wxrembdy sbeds ar

L PITE B OF (58T IO

It 15 & sad commentary on our civilization that war or
threat of war has been a powerful motivating force
in the advancement of technology. No concept seems
too tar-fetched if it promises even a slight “edpe over
the enemy. In World War | this was amply demon-
strated by the hundreds of aircraft types proposed and
butlt, many of them pre-ordained failures Yot

scattered here and there among the |‘||'n.'|||1'|_'|i||||_'||| of

IVPES Were -'II"1I."-"-I*'|-!'|_'- l."'-.ﬂll'||1||.'“1 il CNgmecnng
excellence. To this select group belongs the Roland
CIl Walhseh (Whale) Indeed, mireraft of such
impeccable L|L"||;|__"|'| were a ranty in 1914-1918 and
perhaps. even today Far above its 1915 contem-
PRATRINIES 1N '-|ri.‘-.t|'|'|||H|'|!: and attennhion (o detml, the
Walfsch had considerable mmfluence on  aircraflt
design in Germany ; particularly noteworthy was its
finely streamlined fuselage

Ihe company that designed the Walfisch, the
Luftfahrzeup-Gesellschalft mob H. (LFGY. was founded
n 1908 in Berlin to build non-ngd airships and
balloons based on the Parseval concepts, In 1909,
the Flupnuesehine Wrelght Gesellsehalt was formed 1o
exploit the Wright Brothers' patents in Germany
Some vears later the patents were declared void by
Lerman courts, The compiny, forced to liguidate,
sold its assets to LFG. In 1912, using the Wiright
plant facilities, a new Abseilvne Liaftfalier was formed
by LFG o construct aircraft primarily of steel tubing
It was intended that these aircralt would be particu-
tarly suited for service in Germany's African colonies
Ihis undertaking was crowned bv an LFG Srali
goppeldecker capturing the world’s endurance record
n 1914 14 hours on Ird February 1914). To avoid
confusion with other aircralt manufacturers, especially
LVG, the trademark “Roland™ was adopted for all
|LFG amrcraft | he famous statue of Roland® in
Bremen was chosen as a symbol of strength and
reliabiliny Lontrary fo wartime French hiterature
and more recent articles, there never was a man named
Holand on the LFG engineering staff
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In early 1915, LFG-Roland was awarded militars
contracts 10 build the Albatros B.IHRol) and C.IiRol)
two-seater biplanes under license. After producing a
number of these machines, Roland engineers, con-
cerned with the high drag of a rectangular cross-
section fuselage and the attendant maze of wires and
struts which characterized the majority of the aircraf
ol those days, began tw study wavs of building
aerodynamically superior aircraft. The man respon-
sible was chiel engineer Dipl.-Ing. Tantzen (a student
of the famous aerodynamicist Prof. Prandl) who was
ably assisted by Ober-lng. Cimmerer and Ing.
Richter Approaching the problem with great
thoroughness, they produced a solution which stands
ps a brilliant technical achievement.

DESIGN FEATURES

Since engines of higher horsepower were not vet
avatlable, brute force had to stand aside for initiative
and imagination. The fuselage and wing bracing offered
the most promising possibilities for drag reduction
I'he wing configuration was more or less fixed
profile, chord and span were derived from the well-
known Eilfel formulas and results of recent wind
tunnel studies at Gottingen. The low-drag advantages
of the cantilever wing, at the time under investigation
bv Junkers, were still virtually unknown

[he most ProMminent feature of the new |_‘||_'=~.||_.:|| Wils
I8 near-oval, tear-drop fuselage which completely
filled the gap between top and bottom wings. Because
the fish-shaped fuselage reminded one of a whale,
the mircraft was nicknamed Wolfisch, one of the lew
German aeroplanes to have a name in World War |
The low-drag shape was determined after many
scale-model tests (1:15 scale) i the wind-tunnel at
Crottingen, performed under the direction of Ober
Ing. Cammerer. The realization of the final structure
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wias the contribution of Ing. Richter, On 7th October
1915, he was granted a patent for the Walfisch
design. After much experimentation Roland Engineers
devised n clever method for fabricating the difficult
shape out of wood. The result was a semi-monocoque
structure formed of several layvers of plywood veneer
strip wrapped diagonally around a hght wooden
framework which consisted of ten hight bulkheads
nnd six longerons. The lavers of strip were laid at an
angle 1o each other and were then glued, nailed and
covered with fabric.

It was the first semi-monocogue structure to be
maoss produced in the war, Noi only did this
ingenious technigue make it possible to form smooth
compound curves, but it produced a structure with
a very high strength-to-weight rano. Such structures
were very popular with aircrews, They held up better
in crashes, unlike conventional strut and wire fuselapes
which had an unpleasant habit of simply collapsing
around the crew, even in light crashes. The same
monocoque construction techmigque was used in the
carly Roland fighters and subsequently introduced to
the Plalz company when the Roland D.I (Plalz) was
built under licence. Pfalz vsed it with great success
throughout the war whereas Roland later shifted to a
curious clinker construction method,; but that is
another story. The wrapped monocoque fuselage was
unfortunately rather expensive and the high cost in
man-hours was perhaps one reason why more
Walfoiehe were not seen al the Front

In other aspects too, the Walfisch was put together
i an exemplary manner, The wing roots were finely
moulded into the luselage 10 avoid drag-producing
vOriexes Ihe greatly simplified wing assembly
consisted of g single I-strut, a built-up structure
supported by o mmimum of bracing wires, Wings
were of orthodox construction hased on two hollow
box-spars, the rear spar being located at approxi-
mately mid-chord, with three steel tube compression
members to each panel. The main plywood nbs were
inter-spaced with false ribs which extended right back
1o the rear spar. All lour wing
panels were of the snme span and
chord with angularly raked tips.
Lilerons of mverse laper wene
mounted on the top wing only;
these were Tnbrncated Mmom steel
tubing. The procedure for erect-
mg the wings was extremely
simple, an important asset Tor
front-line  aircraft. First the
bottom wings were attached and
held 1o the fuselage by the land-
ing wires. Then the struts were
mounied on the bottom wings
(attached by cup and ball joinis ),

&

Fioselage and completed afeframe of the 0] protofvpe.  In these Rolond brochure picinres the siogle wikdow of the prototepe can by
it provided ilfamination in the deep fuselagpe and an emergency exit i case of @ crasn. No

the top wings attached and the flying wires pulled
taut. The tail surfaces were of compaosite construction,
all fixed surfaces being of wood and the unbalanced
control surfaces of welded steel tube

Ihe seats were placed deep in the fuselage, com-
pletely shielding the c¢rew (rom the shpstream.
They enjoved a fine view over the top wing and the
abserver commanded a magnificent field of fire at the
cockpit level. Roland engineers overlooked nothing
in their guest for streamlined perfection. The exhaust
stack was a specilly designed low-drag shape; the
neatly installed Mercedes engine was almost com-
pletely buried m the nose; the control wires were
placed inside the Tuselage; the landing gear axle was
faired and even the “ear” radiators were smoothly
contoured and slanted back from the shpstream.
I'he madiators were later criticized by fdffiep experts

Obepleutant Airer von Sehileich of Feld Flll.‘gfl' "'|.|.1[|'.'IIIJI1F o i]
iri e Walfisch: woie the rear wiew mleeor on the crash pylon and
the “pilot fish™ on the aremometer aivspeed indicator strut,  In
thie elose-wp con be seen the Roland reade-maek under the foraird
ifidoi, the food siep cover (nod a window) fn the cenfre of the
crnuy fnviendo, ard the rexiélction of forward lilon by the dare
e i fars,




lor bemng placed too close to the fuselage which
reduced cooling efficiency. Haod wing-mounted
airfodl radiators  been available, these would have
been the ideal solution

In October 19135, the sleek Walfisch protolype flew
for the first time, an event cul short by engine failure
shortly after take-off. One wing was destroyved when
the prototvpe ran inte an obstruction during the
emergency landing., Subsequent flight tests showed
that the Walfiseh, powered by a 160 h.p. Mercedes
Do lengine, had o speed some 30 km. 'h. (18- 7S m_p.h.)
greater than those of existing German  aircraft,
Series production was slow in getting started and it
wig fol utihl almost fve months later (on 7ith March
1916) that the first five production models were
accepled by the Fliegertruppe. The Roland C.11
nad been scceptance tested by the Prdfanstall und
Werft (Test Establishment and Workshops of the
Air Service) during February 1916 but compre-
nensive tests were not completed until Augost that
vear, It 18 believed that the production delay resulted
from two causes: time reguired to perfect large-scale
produciion of the fuselage and problems encountered
in the static tests of the wing.

The Walfiseh was the smallest C-tvpe airernlt in
the German air service, With o comparatively high
wing loading of 457 kg./sq.m, (9-36 |bs_/sq, ft.) and
a power loading of 79 Kg.'h.p. (164 Ibs. h.p.}, the
performance was excellent and showed a  vast
improvemen! over existing tvpes, Bul the ouler wing
surfaces required remforcing 10 muninmize vibration
and derodynamic twisting. One must consider the
difficulties encountered in designing a beavy, single-
strutted aircraft with such a thin wing section, to
fullv appreciate the cleverness of the designers in
pvonding complamis from the Front. What could have
been improved was the depth of the gap. It measured
only 84-5" of the chord and an increase in gap would
have offered someimprovement of fight characteristics

Mevertheless the performance ol the Walfisch was
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superh and surpassed design specifications set for it
In speed, it was equal to the Allied Nieuport 11 and
sopwith Pup single-seat fighters it would soon meet
m combat., With a full military load of 515 kg
{1,136 1bs.), the Walfiscl could climb to 1,000 melres
(3,281 fr.) in 7 minutes; 2,000 metres (6,562 fi.) in
|6 minutes and 3,000 metres (9,843 ft.) in 30 minutes,
surpassing the specified times of 9, 22 and 43 minuies
respectively.

DELIVERY AMD LICENSE PRODUCTION

Roland C.IlI's were ssued to squadrons in March-
April 1916 and remained at the Front until June 1917
{see chart). One must imagine the awe and astonish-
ment that greeted these resplendent grey machines as
they flew in to join their squadrons for the first time.
Nothing like them had been seen before. The first
Walfivche were 1ssued to Kampfgeschwader (Battle
Wings) attached to the Fifth Armee, which at the time
wius heavily engaged in the frightful holocaust of
Verdun., Allied pilots reported formations of four
to ten Walfische: their speed made it impossible o
fly in foermation with the slower Rumpler, Albatros
and LYG types at the Front., The French had an

{Photo; W, Puglisi)
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opportunity to inspect a badly wrecked Walfisch
that had crash landed behind the lines due to poor
weather. This happened on 24th March 1916, a bare
two weeks after the first Walfische had been delivered
to the Flieeerirupp Curiously this Walfisch was
armed with o Lewis machine gun {or the observer

In the autumn of 19106, Linke-Hofmann Werke A.0G
of Breslau bepan to construct the Boland C10L1)
under license. This was in keeping with air service
policy to bnng Birms with extensive woodworking
experience and Taciliues into the aircraft production
POOEramme Linke-Hofmann, like Hannover and
Gotha, was a manufacturer of ratlway cars and
rolling stock Some references state that Linke-
Hofmann-built Walfische were all designated as
C.lla but this has not been confirmed. It s known
that both Roland and Linke-Hofmann built the
C.la which hrst appeared ot the Front in August
1916. According to available documents, the C.lla
differed only slightly from the C.11; namely in having
d modined wing spar seclion, i L'|I.I1Ig|.‘|.| wing strut
location, a wooden strip on the trailing edge instead
of wire, some shght dimensionnl changes and ex-
ternal racks for four 12-5 kg (27-6 1bs.) bombs
While conclusive prool is still lacking, a study of
photographs makes it reasonably certain that the
chiel characteristic of the C.1la was the addition of a
fined forward-firing machine gun for the pilot. The
Linke-Holmann-bwlt Malfisch was type-tested (1.¢.;
Nipenprifune—approved for service) i November
916 at which time the Walfiseh was already being
phased out of front-line squadrons, 11 15 interesting
to note that the Roland C.OANLI) was imitially known
15 the Li-Ho C.1 but with the rapid increase of
license production, the old designation sysiem became
cumbersome and was changed in late 1916

The first Roland C.11's were armed with a single
flexible LMG 04 Parabelfum hight machine gun for
the abserver. The serious lnck of lorward bre power
wias soon rectified by the installation of a fixed
MG OB/15 Spandan (or the plot Ihis necessitated

n re-designed crash pylon of rectangular shape
3] i Woalfisch ar fire Frowgl  the spreemding of the cowlinge
Mcinad wfahisk e Femiead of the meticifony @esigs ey Pheil
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The next major modification was the replacement of
the aileron cables in the lower wing by a combination
pivot and cable linkage running through the upper
wing, which gave more positive control. The last
Walfische to leave the production hine had an enlarged
tail and rudder that reduced shpping i wrns and
lessened the tendency 1o spin

Most aircraft were equipped with a 250 wait
Telefunken Type C wireless transmitier operaling on
150, 200 and 250 meter bands and weighing some
15 kg, (33 1bs.), The retractable antenna was winched
i by an internally mounted drum,  Some Walfische

were equipped with an aernad camerd mounted
behind the observer for high-speed reconnaissance
work

HAMDLING CHARACTERISTICS
It is amply evident from wartime literature that the
Walfisch was a difficult airgralt to fiy, although in the

% Bover a Walfsch Prepares 1 finke ol sote RBow deen (m Hh
feefcere the crew gre aeared g the palol s resteiched . foraward
viviom of airfiedd ferrain, Below § @ cloye=up showiny wead cowling
grregnl e exiand yfeck and clow brake on rdercorrfope gl

ifis phofograph b dated April, (916
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hitnds of o skillul pilot i was a potent adversary.
Mevertheless, it was received with mixed leelings as
fhese excerpis from contemporary accounis show
In his book “lm Flug Gber ein halbes Jahirihdert”,
Richard Dhietrich, a mlolt with Flieger Abreilung 24
which had received the Walfiseh in June 1916, had
LIS 1O say
it was difficult to land it on small airfields.
I was master of it immediately and was happy to
finally have a fast kite . .. as fast and as useful
as the Walfisch was for long-range reconnaissance,
it was not suitable for combat. Everyone who had
Mlown the tyvpe said this. The fault lav in the round
and comparatively short fuselage which oflfered no
resistance in a steep curve. [ts tendency to spin
wils also probably due 1o this characterisiic,™
Rudolf Stark, later €0, of Java 35, flew the
Walfiseh as a trainer. He considered 1t an excellent
direraft but difficuli 1o land, Lin. von Hippel enjoved
flving the Walfisch in Beobachrerschule Kdin (Cologne
Observers” School), Onee aloflt with Paul Biumer at
the controls, the engine fuiled and the Walfiseh side-

slipped into the ground, The intact condition of the
[uselage is noteworthy and the strength of it probably
saved the crew's life in the crash,

Cine design goal had been to achieve a wide field
ol view for the pilot and this had been accomplished
with the exception of the view forwards and down-
wards, but the problem was not discovered until much
later. The flight testing had taken place on the ex-
pansive fat airbelds around Berlin where landing
was more or less a routine manoeuvre. Once the
Wailfiseh had to use small, rough and irregular
operational airfields near the Front, the problems
manifested themselves, The pilot actually had a very
restricted view ol the immediate terrmin during the
landmg approach. The view was blocked by the top
wing, the high fuselage and the “car™ radiators.
It was difficult to see obstructions in time and this
resulted in many crashes. Furthermore, the high wing
loading gave the Walfisch a relatively high sink rate
and this added to the landing difficulties, particularly
in the case ol inexpenienced pilots,

Neumann, in his *Die deuwrsehen Lufesereitkrifie
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im Weltkrieg™ commented on the landing problem
as follows: “Actually the landing problem was not
discovered during the design or testing stage but only
after the wpe had reached the Front™. 1t s important
to remember that very few aircraft designers were
pilots in those days. They were prone o make errors
that a person with flying experience would have
avoided. Later in the war, full-scale mock-ups were
introduced which did a great deal to alleviate these
predicaments.

Haupirmann Kohl, the Atlantic flyer, wrote about
his experiences with the Walfisch when he was m
Kampfstaffe! 22 (then part of Kagoli! 4):

i in the Walfiseh we had poor wisibility and

every pilot was in a sweat about the coming

landing.™
This was further amphtied by Schlendstedt who wrote
in ** Volfgas™:

“The Walfisch put much fear mto the enemy and
where he appeared the enemy sought his safety in
escape. Actually it was not a particularly flight-
worthy aircraft. It was acknowledged beforehand
that eveéry pilot after his first flight in the machine
would crash on landing. Thus I realized that in war
the psychic effect of an aircraft on the pilot was of
utmost importance The Walfisch had a shm
brother, called FHaifisch (Shark) which was so
difficult to fly in turns that it was soon withdrawn
from the Front.”

Hptm, Arthur Pfleger, an observer with Flieger
ihreifune 5 wrote . “Franz im Fewer that the
Walfisch was fast and showed a phenomenal rate ol
climb in comparison o other aircralt but that it was
tricky to fly. Phleger crashed twice during landing
approaches, the Walfisch's “Achilles Heel”. His
regular pilot, an experienced flyer who had practiced
handling the new Walfisch, com-
pletely wiped it out on return
from their first combat mission
in the machine, About a month
later, Pfleger repeated the per-
formance when a fledgling pilot
flew a Walfisch into the ground
while coming in for a landing

The yecoiiad Aahor exrermal modifcalion
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Another problem not discovered until the Walfivelh
reached the Front was the restricted view below the
aircralt due to the high fuselage and also to the sides
where the visibility was partinlly blocked by the upper
wing and the broad l-struts. The British ace Captain
Albert Ball seems 1o have minde excellent use ol this
shortcoming by often attacking from below He
would deliver his attacks "lrom g position close under
the ndversary with his Lewis gun pulled back to fire
nearly vertically™,  Considering their high speed,
Ball no doubt dived under the Walfrsche also to gain
speed for the attack.

Even so, the Walfisch was an effective [oe in combit
According to his bwographer (Kiermman), Ball more
than once had (o flee Irom counter-attacking Rolands.
The best Allied fighters of the day were the Nieuport
11 and the Sopwith Pup, and with top speeds of
156 km./h. (9% m.p.h.) and 16% km,/h. (105 m.p.h.)
respectively, they had no speed advantage over the
Roland .11 With an experienced pilot at the
controls and an alert observer at the guns, the

Walfiveh was no easy mark unless attacked from below,
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With the opening of the Somme offensive in the
summer of 1916, British pilots began to encounter
Walfische in squadron strength as forces were shifted
from the Verdun sector and the best mircrall trans-
ferred to meet the British threat. Allied aces Dorme,
Guvnemer, Boyau, Rees and others added Walfische
to thewr bag. During the Verdun and Somme battles
several squadrons were equipped solely with the
Walfisch. However this state of affairs did not [ast
long since the Walfiscl was not really a general purpose

pircraft and in addition was difficult 10 flv. Pilots
with experience were in short supply. Two-seater
squadrons were mtended 1o support the ground

armies: therefore as the war progressed 11 became
usual for German squodrons o have two Or morc
different two-seater 1ypes available, each serving a
particular function, It was soon very obvious that
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the Walfisch's high speed made it an excellent long-
range reconnaissance machine, difficult to intercept.
It became customary to have one or two included in
the sguadron complement (or this purpose.

Kiéhl achieved good results with the Roland C.11
m night bombing attacks, His biggest success wis
the destruction of the large French munitions depot
al Cerisy during the night of 6th/Tth November 1916,
Perhaps the most unusual adventure in which a
Walfisch participated was the destruction of the rul
line runming to the fortufied Russian aity of Rowno.
Due to the famous Russian “General Mud™, the
Rowno-Brody rail line was the only secure method
of commumication. In June 1916, Flieger Abreilung 62
wits transferred to the Russian Front and stationed
at Perespa. In the fall of 1916, Obft. Maximillian von
Cossel and his pilot Rudolf Windisch (later n fighter
ace with 22 wvictories) were convinced they could
destroy the line by flying in explosives and blowing
up the tracks at night. They reconnoitered a suitable
landing field some 100 km. (62 miles) behind the
Russian lines. For the mission they flew a Walfisch
which *. .. was not liked by evervbody because of
1ts nose heaviness.” All extra weight was eliminated
and a sliding counter-weight was installed to shaft the
centre of gravity towards the tail after von Cossel
and the explosives had been unloaded. In early
morning of 2nd October 1916, Windisch landed the
Walfisch in Russian territory and von Cossel, dis-
guised as a peasant, jumped out and made his way
towards the tracks. 'Windisch Mlew home and returned
to successfully retrieve von Cossel at a pre-arranged
time the next day. A timed charge destroved the tracks,
halting all traffic on the Rowno line [or some time

On 6th September 1916, the Roland factory at
Adlershof burned to the ground. Lost in the fire were
six or seven completed aircraft, among them the
C.11 successor and ten fuselages, but most of the
aircraft were saved as well as the patterns, dies and
construction jigs. Within twenty-four hours, in a
masterpiece of improvisation and organization,
Oberst Siegert, chief of staff 1o the commanding
peneral of the air services, had production underway
in the spacious new automobile exhibition hall
located in the centre of Berlin, By the end of the
month Roland C.11's were being delivered from this
fmew  lactory Oificially  the hire was atiributed (o
carelessness and although sabotage was categorically
denied, rumours were that Allied saboteurs had struck.

It 15 difficult 10 determine the exact numbers of
Roland C.11's built, We can partially reconstruct the
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production guantities from existing records and

serid numbers and arrive at a reasonably accurate

guess, Known serial blocks are the lollowing: 4415

to 444915 1000 to 102316 1600 1o 169916 and

2700 to 2739/16. The Roland company stated that it

built several hundred Walfische and two hundred

seems 4 reasonable estimate. Linke-Hofmann built

some ol the above machines (in the 1600 block) and

the following: 1850 (o 1863/16 and 3645 1o 3652/16:

and it is estimated that about 50 to 75 Roland C.II{Li)

and C.1alLi) were built

PRODUCTION EMNDS

On 15th October 1916, official documents stated
that smoe the Walfiveh was outdated and could not
be fitted with heavier (i.e., more powerful)l engines,
it would be dropped from production. As late as
May 1917, we read that the Walfisch was not suitable
as 4 tramer; that its climb was now insufficient but
that it had been highly regarded in combat, Official
opimions o the contrary, the Walfisch continued to
be used as a trainer in fairly large numbers, one
reason being that most of the Linke-Hofmann
ProdAuclion machines came too late to be sent to the
Front. Jagdstaffe! Schule Famars, Flieger Beobachier
Schule Kdin and other advanced training schools
used the tvpe. The shortage of school aircraft was so
pcute al the bme that all obsolete or outdated arrcraft
were pressed mmto service, even ““hot and tricky™
machines like the Rolind C.11

The Walfisch was unigue in that a 1:15 scale model
been extensively tested in the Gottingen wind
tunnel during the design stages. Naturally a great
deal of model test data had been recorded. It would
pe valuable for engineers and designers to have
some guidelines 1o compare model data with full-
scile results AL the time there were no full-scale
wind tunnels in Germany, bul there was a nigh-speed

had
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experimental military railroad track between Zossen
and literbog outside of Berlin, In the summer ol
1915, the Dewtsche Versuchsanstalt  fir Luftfahr
(DOFL) began adapting this track for high-speed
testing of aircraft. The first and possibly only aircraft
tested was a production Roland C.I1 mounted about
10 feet above a large flatcar on a simple steel frame-
work. The flatcar was towed by a steam engine al
about twice the top speed attained in conventional
express service. Unfortunately, the track conditions
did not permit higher speeds nor was adequate
instrumenmtation or time avatlable (0 measure results
with sufficient precision. Although full-scale tests
were inconclusive, the track was osed for investi-
gations of propellers with propeller-driven lest cars
and also new concepts of light-metal railroad con-
struction technigques were developed

In comparison 1o other German C-iypes, the
front-line complement of the Walfisch was relatively
small. At the height of its popularity ( December 1916)

crrigd Al fhvadroy €

only 64 Roland C.II's were at the Front; equal to
only 4:3%, ol the total C-type complement of 1,508
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aircraft, The comparison with other types that month

is as follows: Albatros C.JIII (320 afc—21-2%):
Albatros C.VII (249 a/c—16-5%); Rumpler C.1
(190 a/e—12-6%.); LVG C.II (155 afc—10-3%;) and

Aviatik C.1 (110 a/c—7-3.)

It was the boldness of its conception and the
beauty of 1ts line that gave the Walfisch fame and
distinction out of all proportion to the small quantities

actually in sgunadron service.

o Peter M. Groxz, M7

E}nrlrinnnl and Training Squadrons krown (o have used the
B

ifisch.

Ferd Flrpges Alwadlang Th, &b, 5b, TR, 21, T4, 1%, a1

ieger Abtedlong (A) 227, 235, 145, 153

Kompfpeschwoder 1, Stoffel 6.

Ko peachwader NP, Séiofel 18.

Eompfgeschwader Iy, Saa fled 22
Egrmpfpeschwder ¥, Senffel 32
Higger Ervioz Abteilung 1
Geichwader fohisle Poderbosn
Japdata {Tel Schinle Famors
Beshachier Schwle Kdin

Thiv view shows more detaily of the Cinke-Hofmann exhowst
stack claracreristics

The authar wauld like ro eapress hin g Falituda far the witling aguisiomce ond
thowughtfid criticizm given by Rudedf Stork, Egon Krlger, A E. Fofhe, H, [ von
Fippel, W B Pugliv, Genov Ewold and Peter L. Grogp

Mumber aof Roland C.I1 and C.0a at the Front
Yaur 1916 1917
Dare ek Apr. 10eh June Flar Aug. Flar O, 11t Dec, IBth Feb i0th Apr Mith lupe At Aug.
c.n 17 i5 7 45 44 53 a7 i 1
C ha = 13 1 24 - = 12 -
SPECIFICATIONS
' [=X1] C.lla C.ila(Li)
Wing Span—upper im. ) 10-33 10-23 10-13
=lgwer im, 14.03 .94 %18
Length im. 7-51 — 7:55
Hidg ht {m 1-8% —_ —
W|[|[ Ared fag. M. IT 58 250 2B Té
Wadghre=—ampry kgl a9 4 B3
—daad kg 50 E00 515
—Hull {kg. b 1309 1274 1331
Climb o 1,000 m ol T & r=tl
1,000 m {man, | 14 145 —
3,000 m {min. 16 195 -
Digration T ] q & 4
f..F.uﬂ:I | ke h. ) 15 1465 165
Ajlaran fengrh (m,} - —_ 1-¥1
Funelage bangeh L, i & 44 —_ %55
Chord—apger [, 1-5& - 1-5%5
—lowar (e, ) 1-55 o 1-55
liap — {rm. ) 1-32 = 1-30
Scabilizer area (mg, M.} 350 — 4.04
Fin and Audder area (g, i) 1-10 — 1:38
Mote: In aripingd teif dacuments a voriety af dimensions are recorded, porsibly reflecting mimor changes n swcceading praductron batcher, The figures

recorded here are fram fecords thar ard the mart combliete,
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