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The G rob Werke G m b H  & Co. is  located i n  southern Ger­
many and is wel l - known i n  recent years for its prod uction 

of Grob 1 09 motorg l iders and the Astir series of s ing le and 
two-seated sai lp lanes.  Its factory faci l it ies are large,  new, and 
modern and even inc lude a private paved airstr ip .  Herr Burk­
hart Grob is  the owner of th is  showcase modern factory , and 
I u nderstand that Dr. Richard Eppler ,  the wel l -known a i rfoi l 
aerodynam icist performs much of the design work for Grob. 

Some 1 0  years ago G rob entered the f iberg l ass sai lp lane 
market with coprod uction of the Standard Cirrus sai lp lanes, 
man ufact u red u n d e r  l icense from Schem pp- H i rt h .  Soon 
thereafter, they i ntroduced their own Astir sai lp lanes,  f i rst 
s ingle-seaters and later two-seated Twin Astirs designated 
G 1 03 .  These low-winged Twin Astirs are wel l -designed mod­
ern sai lp lanes with tandem seat ing ,  exce l lent cockpit layout, 
and 1 7 .5-meter span wings .  A re latively new Eppler 603 
laminar-flow airfo i l  i s  featu red with a measu red thickness­
to-chord ratio of about .20 from wing root to t ip .  

The earl ier  model  G rob 1 03 Twi n  I des ign i ncl uded a re­
tract ing main wheel that was located we l l  forward of the sai l­
plane's center of g ravity . Its performance was no doubt qu ite 
good , but its heavy tai l wheel load made ground hand l ing 
d ifficu lt and therefore u ndesirable for  many,  inc lud ing train ing 
and c lub operat ions.  

By popular  demand the cu rrent Twi n  I I  was developed , 
featur ing three wheels with the large main wheel located 
s l ight ly aft of the sai l p l ane's f l ight- loaded eg. (See Figure 1 . ) 
None of these is retractab le ,  but outstand ing ly  good ground­
hand l i ng characteristics were ach ieved without the need for 
a tai l  dol ly .  When e m pty, the sai lp lane rests pr incipal ly on its 
large 6 x 6- i n .  main wheel and l ight ly on its pneumatic tai l  
whee l .  Therefore a re latively smal l  down force appl ied at the 
sai lp lane's nose w i l l  l i ft its tai l wheel and permit easy pivoting 
when ground hand l i n g .  

Charlie Bangert and Jim Clayton·s Twin / I  N427BG used for the flight test evaluation reported in this article. 

36 SOARING 



r--l'-------- 57.5 ft. (1 7 .5 m) --------40' 

I 

Figure 1 

'\ Aft Stalic Tnm Tab -------.. Fwd. Static 

When loaded for takeoff , the sai lp lane agai n rests princi­
pally upon its large main wheel in  a nose-down attitude, 
to uching l i g ht ly o n  a 260 x 85-mm nose wheel  located 
beneath the front cockpit's instrument pane l .  This wheel 
arrangement provides not only excel lent ground hand l ing ,  but 
also ideal takeoff and landing characteristics, especial ly in 
crosswind operat ions.  There is very l ittle tendency for the 
sai lplane to yaw or  rol l  un intentional ly  because any d rift or 
turn- induced ground sideloads are counteracted principal ly 
by the large main wheel located very close to the sai lplane's 
eg. The rudder control remains effective at a l l  t imes d u ring 
normal operat ion . 

A factory-new Twi n  I I  was recently del ivered to proud own­
ers Jim Clayton and Charl ie Bangert at Caddo Mi l l s ,  and they 

kindly offered it  for f l ight test measurement and evaluat ion.  
The sai lp lane appeared to be q u ite wel l -designed and the 
workmanship detai ls  were almost equal to those of the best 
new competition sai lplanes. Chordwise wave gauge mea­
surements of the wing su rfaces showed surprisi ngly l i tt le 

waviness, averagi n g  about . 004 in. ( . 1 0  mm) peak-to-peak 
on the top s u rfaces and about . 0025 i n .  ( . 06 mm) on the 
f latter bottom s u rfaces . The wing a irfoi l  is designated as the 
Eppler 603 . Our th ickness and chord length meas u rements 
showed that its tmax/c ratios were . 1 97 at the wing roots and 
.202 at both the root and tip a i leron stations of the wings.  The 
wings appear to be carefu l ly  made with al most identical mea­
surement magn itudes for chord and maxi m u m  thickness val­
ues on both left and right panels .  

No wing flaps or water bal last tanks are included , so that 
simpl ified the f l ight test ing requ i red . S ince this sai lp lane was 
a two-seater, we decided that all test ing should be performed 

with two persons aboard , which also made d ata recording 
easier. Fou r  high tows were made to measure the Twi n  I I 's 
smooth-air sink rates ,  and one add it ional fl ight was made for 
its airspeed system cal i b ration .  The air was only moderately 
smooth d u ring the s ink-rate measu rements so there was 
some scatter in the data points. However ,  enough repeated 
measurements were taken to provide a fair ly accu rate polar 
estimate . These data are shown in F igure 2 where an LDmaxof 
about 33 at 53 knots and a m i n i m u m  s ink  rate of approxi­
mately 1 47 fpm ( . 75 m/s) at 43 knots are ind icated . 
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Uncluttered front cockpit with air/wheel brake lever on left side; 
tow release at lower left side of instrument panel pedestal. 

That g l ide angle is qu ite good for a general pu rpose two­
seated sai lp lane.  At 80 knots its s ink rate is a bit less than 
350 fpm ( 1 . 78 m/s ) ,  and this provides much better penetration 
than that which most student pi lots and instructors are ac­
customed to. The f l ight characteristics are all q u ite excel lent 
in  my opinion , inc luding its gentle sta l l  which is preceded by 
about 2 knots of warn ing buffet when approached gradual ly .  

An aerotow release hook is  provided in the t ip  of the long 

o 

Figure 2 
GROB 103 TWIN I I  POLAR TEST DATA) 

N427BG 
800- IN  FACTORY CONDITION -+--+--1 

W/S = 6.58 Ibs/sq ft. 

! 
Weight = 1 234 Ibs .  

Symbol F l ight Date Pi lot 
G 1 Nov. 6. 1 982 D. Johnson . S. Epp 

700- G 2 Nov. 6. 1 982 D. Johnson . S. Epp --+--1---1 
A 3 Nov. 1 3 .  1 982 D. Johnson . B. Beddow oj'" 
<> 4 Nov. 1 3 .  1 982  D. Johnson . B .  Beddow 
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fuselage nose ; th is provides a natural tendency for the Twi n  
I I  t o  obedient ly fo l low t h e  towplane w h i l e  on tow. Hands-off 
towing is poss ib le  much of the t ime!  A second winch/auto 
tow re lease is  provided farther aft on the fuselage bottom 
about 20 i nches ( . 50 m) forward of the main whee l .  This was 
not used d u ri n g  o u r  testi n g ,  but it appeared to be excel lently 
posit ioned for its i ntended pu rpose . A very generously-sized 
horizontal ta i l  is  provided , complete with fixed stabi l izer and 
movable e levator tr im tab. The tab provides tr im med elevator 
st ick forces between about 42 knots CAS and 1 00 knots. The 
horizontal tai l  span of o u r  new Twin Astir measu red 1 0 .85 
feet ( 3 . 3 1  m ) ;  a s u rface that l arge should g ive good stab i l i ­
zation and control d u ring sp in  recovery trai n i ng and g round 
tow operat ions.  

The a i rspeed system of the Twi n  I I  uses a pitot mounted 
h igh on the vert ical stabi l izer,  and it appears to function wel l  
there .  A s  sta l l  is  approached , t h e  ai rspeed ind icator beg i ns 
to twitch ,  apparently due to wing-root a i rflow separation vor­
tices imping ing u pon the f in-mounted pitot . This is a good 
ind icator fo r the p i lot that a stal led condit ion exists. 

Two sets of static sou rces are provided . A pair designated 
for use with the ASI 's  are located on the fuselage sides about 
9 inches (230 mm) forward of the wing leading edges, and 
roughly 6 . 5  i nches ( 1 65 mm) below the a i rfo i l  nose. The sec­
ond static source is  apparently i ntended for use with vario­
meters and is  located on the fuselage sides about 45 i nches 
( 1 . 1 4  m) aft of the wing tra i l i n g  edges. 

We cal ibrated both systems d u ring one h igh-tow f l ight ,  
us ing our  standard trai l i ng bomb and Kiel-tube measuring 
equipment .  These data are shown i n  Fig u re 3 as a irspeed 
system error versus ind icated a i rspeed . Neither system is 
very accu rate , though adeq uate for most pu rposes and con-

Figure 3 
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Rear cockpit, showing panel and good visibility. 

Parallelogram-linked rear cockpit rudder pedals allow 
passenger/instructor to stretch legs. 

Generous rear cockpit baggage space. 
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Cockpits have separate canopies with improved latches. Mike Newgard (rear COCkpit) assisted with 
airspeed calibration tests. 6' 3' test assistant Bruce Beddow fits easily in the front cockpit. 

Figure 4 
GROB 103 TWIN II POLAR TEST DATA 

N427BG 
800-- WITH IMPROVED WHEEL FAIR INGS 

W/S = 6.58 Ibs./sq. ft.  
Weight = 1 234 Ibs.  

Symbol F l itt Date Pi lot 
" Nov. 20, 1982 D, Johnson, B .  Beddow 

700-- Q 7 Nov, 21 , 1982 D.  Johnson , B .  Gibbons 
A 8 Nov. 21 , 1982 D.  Johnson, B .  Gibbons 
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siderably better than the below-wing static systems provided 

with a number of the cu rrent racing sai l planes such as the 
Ventus, Nimbus 3, Mosquito, and Mini-Nimbus, At stal l ,  the 
Twi n  I I  ind icated about 36 . 5  knots (with passenger aboard) 
with the ASI con nected to the handbook-specified forward 

static sources, The F igure 3 cal ibration ind icates that about 
3,5 knots must be added to the 36,5 knots ind icated val ue 
to arrive at a 40-knot cal ibrated ai rspeed level-f l ight stal l  (CL 

= 1 ,22) , 
During the above testin g ,  a l ight but gradual ly increasing 

noise and buffet ing of the a i rframe was noted at ai rspeeds 
above 50 knots ; so much so that above 80 knots it  was not 

real ly necessary to use the f l ight test e lectric instrument vi­
brator to keep the cal ibrated test alt imeter free, This buffeting 
seemed to orig i n ate on the bottom fuselage surface , Although 
no tuft test ing of the airf low was performed , it was su rmised 
that one or both of the forward wheel fair ings was not func­

tioning properly and that the a irflow there was separating ,  

For that reason we removed the factory-designed fiberg lass 

wheel fai r ings and instal led a somewhat crude but more 

aerodynamical ly shaped pair of our  own , fabricated from 
card board and tape (see photo) , 

Three addit ional h igh tows were made to measu re the Twin 
Astir's s ink rates with the modified wheel fair ings instal led,  
These data are shown i n  F igure 4,  Again the air was not as 
sti l l  as I should have l iked , but the cu rve fai red through the 
data did indicate that improvement was ach ieved , The UD 

max increased by 6 percer.lt to about 35, and the s ink rate 
at 80 knots also decre.ased by about 6 percent Ai rframe 

buffeti ng and noise was sti l l  noticeable but d imin ished in 
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mag n itude.  It is l i ke ly that a more carefu l ly made set of im­
proved wheel fai r ings wou l d  resu lt i n  even larger performance 
and noise i m p rovements.  

D u ri n g  test f l ight  6 ,  the sai lp lane's wings became covered 
with a heavy layer of dew j ust pr ior to the 86- and 92-knot 
data ru ns .  This condit ion was apparently caused by the cold 
sai lp lane's descent i nto a moist low-alt itude air  layer just prior 
to the f l ight's final two data ru n s .  The measu red sink rates 
there were about 9 percent larger than those measu red d u ring 
the fo l lowing f l ights (7 and 8) with the wings c lean and dry .  

The Twin 's  ai rbrakes are  large Schempp- H i rth type of  f lat­
p late devices that protrude out of the wing top su rfaces only.  
Their  effectiveness is  j ust about ideal for this type of sai l plane 
- q u ite adequ ate for good g l ide-path contro l ,  but not so 
powerfu l that a re latively low-t ime p i lot wou l d  be apt to get 
i nto d ifficu lty . The Twi n  s idesl ips wel l ,  and if a real ly steep 
approach is  needed , it  can be easi ly achieved by combin ing 
sides l i p  with fu l l  ai rbrake . The wheel  brake is a powerfu l 
hydrau l ical ly-actuated d isc device which functions when the 
ai rbrake handle is  p u l led fu l ly  aft . For that reason one should 
be carefu l  not to force the airbrakes fu l ly open at touchdown 
or the wheel brake w i l l  be operati ng too early.  

The contro ls  a l l  worked eff ic ient ly and freely,  making the 
Twi n  I I  both comfo rtable and p leasant to f ly .  I have been told 
that earl ier  G rob Twi ns suffered somewhat from excessive 
friction in the a i l eron ' and rudder control systems, but that 
certa in ly was not present with our  new test sai lp lane.  The 
cockpit noise leve l is  moderate, especia l ly  i n  the rear seat 
area at a l l  but low a i rspeeds .  This cou ld easi ly . be qu ieted 
appreciably by instal l i ng air s.eals ·at the elevator and rudder 
gaps as well as at the wheel-wel l  open ings .  Fi berg lass fu-

selages act l i ke acoustic sou nding boards to ampl ify noises 
orig inat ing anywhere there.  

The em pty weight of o u r  test Twi n  was roughly 850 Ibs.  
(385 kg) which included basic instruments i n  each cockpit. 
Each wing panel weighed about 208 Ibs. (94 kg) ,  which can 
be hand led easi ly by three people in assembly .  The overal l  
assembly and control attachments are s im i lar to typical cur­
rent sai lp lanes.  Good , but noth ing is automatical ly connected , 
which is qu ite satisfactory for th is type because it is normally 
left assem bled i n  most operational  s ituations .  

Overal l ,  the G rob Twi n  I I  must be rated as a real ly f i rst­
class two-place sai lp lane for pr imary-to-advanced trai n ing 
and for pleas u re f lyi n g .  Its moderately h igh UD and ther­
mal ing performance g ive it good soarabi l ity and a h igh prob­
abi l ity of rem ain ing ai rborne d u ring cross-cou ntry f l ights. This 
sai lp lane design appears to be wel l -su ited to the 1 980's train­
ing tasks , and it  wi l l  l i kely be very popu lar throughout the 
world for both that pu rpose as we l l  as general  pleas u re flying .  

Thanks go to  J i m  and Char l ie  for k ind ly provid ing the Dal las 
Gl id ing Associat ion with the use of N427BG for test eval u­
ation,  to  DGA and SSA donors who provided the towi ng 
funds, and to the patient tow p i lots who performed the h igh 
tow chores . 

The reader of f l ight  test evaluat ions shou ld  recog n ize the d ata 
are s u bject to u n ce rta int ies regard less of the method used . 
The d ata p resented are those meas u red and exper ienced . but 
they do not pu rport to be absolute or  a lways repeatab le  and 
comparable to other data.  Hence they shou ld be used with 
appropriate cons iderat ion of the i m p l icat ions and u n certaint ies 
i nvolved . -Ed . 

Cardboard and tape were used for temporary test fairings as on forward wheel shown here. 
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