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At one end of the line,
the spunky Trainer,
faster Traveler

and ferocious Tiger;
af the otherend,
the Gulfstream II....
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The Aircraft

If this is to be the

age of the simple airplane,
Grumman American has a
leg up on the competition,
from the sporty Trainer

to the four-place Traveler,
to the 180-hp Tiger

that really GRRRRS.

Richard L. Collins

COLOR PHOTOGRAPHY BY RUSSELL MUNSON

IF THE NEXT era is to be one of efficient sim-
plicity, Grumman American is right on target.
The four GA lightplanes—the two-place
Trainer and Tr2, the four-place Traveler and
the new Tiger—are as basic as they come,
with fixed-pitch propellers, four-cylinder en-
gines (with a recommended 2,000 hours be-
tween overhaul) and fixed landing gears that
don't have a single oleo strut to bother with.
They are compact as well as simple ma-
chines: Park a Grumman American on the
line with a Cessna, and it looks small. If the
same thing happens to airplanes that is hap-
pening to cars (and there is every reason to
believe it might), compact might become syn-
onymous with desirable.

Inside, a Grumman American is less
compact. There is good bucket seating all
around. There are no doors. Although the
sliding canopy is oft snorted at by competi-
tive salesmen (*‘Why, nobody is willing to
clamor over a wing, get in it like it is a fighter
plane and slide that thing over his head
.. ."), the canopy works well. It has advan-
tages and disadvantages just like anything
else. There are no poorly adjusted doors to
shriek, but the canopy does invite leakage.
Grumman American has put great effort into
stopping the leaks, and perhaps they have
been successful on the 1975 models. Other
airplanes leak, too, but in different places.

Another Grumman American design fea-
ture is particularly in tune with the times. The
pilot sits tall, so the instrument panel does
not obstruct forward visibility, and the bubble
on the two-place airplane and the big side

windows in the four-seaters offer a great view
to the sides in level flight as well as in turns.

Fuel economy is of prime importance
and is a result of some of the new design fea-
tures. The Traveler's speed was increased six
knots in the '75 model through aerodynamic
refinement of the cowling and landing gear.
The Tr2 continues to do as well as it did in
FLYING'S test run, which compared its fuel use
on a fly-off against a Ford Pinto (the Tr2 won,
see “The Great Fuel Race,” March 1974).
The newest Grumman American, the Tiger, is
going to make its mark in the fuel-efficiency
business as its pilots divide gallons per hour
into higher cruise-speed numbers.

The 180-hp Tiger is new for the 1975-
model year. It's a growth version of the 150-
hp Traveler, with only slight external differ-
ences. The Tiger doesn't have the ventral fin
used on Travelers; the horizontal stabilizer is
larger; there’s no induction air intake at the
front of the cowling (the Tiger's horizontally
mounted carburetor gets air from the engine
compartment) and a tiger decal leads a pa-
rade of stripes down the side of the fuselage.
Inside, you'd have to get to real details, such
as instrument markings, to find a difference.
In fact, Grumman American uses the same
panel photo in Tiger and Traveler literature.

While the airplanes might be nearly iden-
tical twins, they have different personalities.
For $4,000 more, a Tiger buyer gets an air-
plane with performance—a solid cut above
basic. In fact, the 139-knot cruising speed,
healthy rate of climb and good useful load
make it a contender in the marketplace now
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Grumman American buyers will have to
decide between the 180-hp Tiger (above) and
the 150-hp Traveler (below). The question
becomes: Are 30 horses worth four grand?

dominated by airplanes (some with retract-
able gear) that ring the gong at as much as
ten grand over the Tiger's fully IFR-equipped
price of approximately $31,500. Grumman
American might well market the airplane
against more expensive planes as vigorously
as against the head-to-head competition, (the
180-hp, fixed-gear Cessna Cardinal, the
Beech Sundowner and Piper Archer) because
the market for more exotic airplanes is big-
ger. There's just not been a lot of traffic in
180-hp single-engine, fixed-gear airplanes.

Can a Tiger really cruise at 139 knots,
using the same engine that propels an Archer
at 123 knots, a Cardinal at 130 and a Sun-
downer at 124? It's only natural to wonder if
there's some sleight of hand involved, so |
flew the Tiger on a two-way run, averaging
the speed in each direction to get a true pic-
ture. The flight was made at 3,000 feet, in
turbulent air because of cloud bases at
4,000 and an experimental ticket on the air-
plane that would not allow IFR. Both speed
and fuel consumption were measured to test
velocity as well as the amount of power used.
The results were convincing.

The speeds for each direction averaged
130 knots. A normally aspirated airplane
that will cruise at 130 knots at 3,000 feet at
75-percent power would be expected to
cruise at about 137 or 138 knots at 9,000
feet, the maximum altitude at which 75-per-
cent power can be drawn from the Tiger's en-
gine, thus its optimum cruise altitude at that
setting. The fuel use indicated a flow at cruise
of 10.6 gallons per hour (the 75-percent
power figure), but the flight was made in tur-
bulence, which probably cost a mile per hour
or two. | buy the advertised 139-knot top
cruise for the Tiger.

The 180-hp engine in the Tiger does
good work in a climb. At the Tiger's 92-knot
best-rate-of-climb speed, upward progress
was in the area of 700 to 800 fpm, with the
airplane loaded to within 100 pounds of
gross weight. The air must not have been
very buoyant, because later in the day, in
clear weather, the Tiger was delivering 600
fpm at 6,500 feet, and 500 fpm at 8,500
feet at standard temperature.

The Tiger has 52-gallon tanks (51 gal-
lons usable), so 4.8 hours would be the maxi-
mum endurance at 75-percent power. Take a
little off that for taxi, takeoff, climb and an
hour off for reserve, and the Tiger develops
into about a three-hour-and-45-minute air-
plane. That's competitive, but some buyers
will, no doubt, clamor for larger tanks. Those
who want more endurance will just have to
slow down, fly longer and get better gas mile-
age in the process. The Tiger is a clean air-
plane, and its economy cruise should be very
rewarding. It should deliver a true airspeed of
about 130 knots on eight and a half gallons
per hour.

The Tiger rides quite nicely in turbu-
lence; very effective controls make it a finger-
tip airplane in rough air or smooth. Stall char-
acteristics are excellent, and balked landings
are no problem. If there is a characteristic
one must learn, it is in the approach for land-
ing. Even though the flaps go out to 45 de-

grees (as opposed to 30 degrees for the
Traveler), they are not very effective in dirty-
ing the clean airframe, so there is a shallow
angle for every approach—600 to 700 fpm
is about the best you'll do. Some slips were
tried, and they did increase the angle of de-
scent, but not too gracefully. The rudder,
which seems quite effective and lively when
you're flying, loses its bite in a slip and the
maneuver turns into more of a slep. Spoilers
on the wing, such as are used on gliders,
would enhance steep approaches on such an
aerodynamically clean airplane. In the mean-
time, forewarned is forearmed. Don't antici-
pate a steep approach in a Tiger.

| found the Tiger a comfortable airplane,
though it would be better to fly one all day
long to make a positive decision. The seat is
firm, which a lot of people like, and it is a
good distance off the floor, so there's no
sports-car stretch. The noise level is about
average for this class of airplane at 75-per-
cent power, and the vibration level is low.
Some people complain that the spar goes
through the rear cabin in the precise spot
where a six-footer would want to put his feet,
but | didn't find it that bothersome in a brief
rear-seat test. An IFR Tiger should handle full
fuel plus 690 pounds in the cabin, so that if
you have four people and baggage, the peo-
ple or suitcases must be a bit below average
size unless fuel is restricted. The rear seat
can be folded over, as in a hatchback car, to
provide a large, flat area for cargo or bag-
gage. A nice feature.

The pilot's work area is good, though the
instrument panel does have a minor problem.
It is a wide panel, and Grumman American
chose the standard “T” for the flight instru-
ments; they put the tachometer and ADF indi-
cator between the flight and primary naviga-
tion instruments. For IFR, it's best to get
those primary nav gauges as close to the
flight instruments as possible. An individual
buyer could rearrange them, of course. The
panel will hold everything, though an exten-
sion atop the panel would be required to han-
dle certain radio stacks. Grumman American
does not yet offer DME on any of its air-
planes, either, so a place would have to be
found for it as well.

The Tiger represents a unique combina-
tion of performance, efficiency and simplicity
that could make it fit the needs of the person
looking at everything from a basic four-place
through a small retractable. The 139-knot
cruise and three-hour-and-45-minute endur-
ance (with good reserve) make it a 550-nm
airplane. One could go halfway across the
country with one stop on a total of 79 gallons
of fuel. The single-engine, fixed-prop and
fixed-gear simplicity should help maintain the
integrity of the user’s dollar, and the 180-hp
engine is one of Lycoming's best. Those fac-
tors should help keep the Tiger away from
the repair shops, where visitation now comes
at the rate of $12 or more per hour.

If the Tiger's $31,500 suggested retail
price for a complete IFR airplane puts a buyer
off, Grumman American has a viable alterna-
tive in the 150-hp Traveler: four grand less.

When walking around the Traveler, you
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The Tiger may be a "simple” airplane, but the panel can take on complex work.

might wonder why this airplane has a ventral
fin (at bottom rear), when its higher-horse-
power brother does not need one. The answer
has to do with spin recovery. Neither airplane
is approved for intentional spinning, but sin-
gle-engine airplanes must be spun for certifi-
cation, whether approved or not, and the
Traveler needed that little bit of extra feather
back there to meet spin-recovery standards,
whereas the Tiger's slightly heavier engine
and larger horizontal tail changed its spin re-
covery characteristics enough to make the
ventral fin unnecessary.

The cowling is a major change in the
Traveler for 1975, and it is far better
streamlined than the 1974 model. Besides
being aerodynamically functional, the new
cowling is also a whole bunch better looking
than the old one.

Inside, the airplanes are virtually identi-
cal. The elevator is slightly more sensitive on
lift-off, and there's a slightly less spry rate of
climb.

Before starting the two-way timed run, |
noted that the Traveler has a bit more vibra-
tion than the Tiger. Later investigation re-
vealed that a different, softer engine mount is
used with the 180-hp engine; it's too bad that
Grumman American didn't favor the Traveler
with the better engine mount as well.

The indicated airspeed of the Traveler
was nipped away at 120 knots, surprisingly
close to that of the Tiger. At 3,000 feet, the
engine was turning 2,500 rpm, which the
Grumman American man in the right seat
said was about 75-percent power; the aver-
age of the two runs was about 124 knots,
just six shy of the Tiger. The airspeed was
about right, and the speed was indicative of

about a 130-knot cruise at 8,500 feet, the
Traveler's top altitude for 75-percent power,
or two or three knots over what Grumman
American claims for the airplane. This extra
speed could be explained by the fact that the
airplane was 275 pounds below gross weight
for the speed run.

In the landing pattern, the Traveler has
flat approach characteristics, but even
though it has less flap travel than the Tiger,
the Traveler comes down about as well. The
flaps just aren't very effective at any setting.
On landing, the difference in horizontal tails
and elevators is quite noticeable, but in what
seems an incorrect way. Even though the
Traveler’s tail is much smaller, the elevator is
more effective because it has a lot travel and
the antiservo tab gearing is different. The
added effectiveness can induce a touch of ov-
ercontrolling in the flare until the technique is
learned, and this characteristic has led to
porpoising incidents and busted nosewheels
in Travelers. At the other end, it can also
combine with the ventral fin to make a scrap-
ing noise on the runway if extra effort is put
into making a good, tail-low landing.

The Traveler's mission profiles are cut a
little short by its maximum fuel supply of 37
gallons. Take an hour off for reserve and sub-
tract a couple of gallons for taxi, takeoff and
climb, and it becomes a three-hour, 385-nm
airplane. A Traveler with the larger Tiger
tanks for missions with light cabin loads
could, however, be a very attractive airplane
for the serious IFR pilot seeking a simple so-
lution to a usually expensive problem; Grum-
man American will probably offer the bigger
tanks on the Traveler later on. With the pres-
ent tanks, an IFR-equipped Traveler will carry

about 611 pounds in the cabin; with the big
tanks,that would be cut to 526 pounds.

A cruise of very near 130 knots on one
of those little 150 Lycomings isn't to be dis-
missed lightly, and there are some people at
Grumman American who feel that the Travel-
er's new vigor makes it a real comer. After
the initial flurry of interest in the Tiger settles
back to normal enthusiasm, they feel that the
Traveler will quickly regain its following. It will
be interesting to watch, as buyers mull over
the better cruise, rate of climb and range
numbers of the Tiger and also contemplate
the economy of the Traveler. Of course, you
can buy a Tiger, cruise it at Traveler speeds
and have the same economy while reserving
those extra 30 horses for climb and special
occasions. But is that worth four grand?

On now to Grumman American’s pair of
two-place airplanes, which are really one. At
the company's dealer meeting, they even told
those who didn’t already know that it is easy
to make a Trainer into a Tr2. Just change the
prop, rearrange the stripes on the side, and,
presto, instant Tr2. Perhaps they separate it
into two airplanes to make the product look
larger, and there is strong logic to support
this. A flight school operator thinks in terms
of a training airplane when he goes to market,
and the person buying a two-place for recrea-
tional flying, or business and personal use,
does not think of buying a training airplane.
To each his own, and when a propeller and a
few swipes of paint can change the character
of an airplane, it certainly should be done.
The prop, incidentally, maximizes climb per-
formance on the Trainer and cruise on the
Tr2. No reason the owner of either couldn't
have two props and change them as appro-



priate to the mission, thus having two air-
planes for one monthly payment.

There is no doubt that the two-place air-
planes were the forerunners of the four-place
airplanes in the Grumman American line.
There is a commonality of looks as well as of
parts that keeps the kinship up and the costs
down, but the similarity does end there. The
Trainer and Tr2 are jauntier and sportier and
come on as rather small and very personal
machines. If one dimension stands out as
drastically different, it is the wingspan. The
four-place airplanes have seven feet of addi-
tional span; the wing section is the same—it

? is just lengthened on the larger airplanes.
Looks carry through to handling quali-
3 ties. The Trainer is very quick; when you

move something, there is almost instant re-
sponse. The airplane minces no words, from
the start of a flight to the finish. Some feel
that it might be a bit much for a training air-
plane, but | don’t think so. A person who
learns in a Grumman American Trainer might
require a few extra hours, but the end result
would be a pilot well equipped to check out in
larger and faster aircraft with little ado.

The Trainer's first message comes on
the takeoff roll. Like all Grumman American
lightplanes, the nosewheel is not steerable, so
all you-feel with your feet is pure rudder and
air. When the time comes to fly, it is done

with rather gentle back pressure and a keen
eye for the proper climb attitude. The eleva-
tor is strong, as on the Traveler.

Once off, the noise level is a bit high dur-
ing full-power climb, but what you see more
than makes up for what you don’t hear. The
visibility is superb, which is a good training
aid as well as a safety feature. Nothing slips
by unnoticed. If the air happens to be turbu-
lent, that is okay, too. The Trainer has a rela-
tively high wing loading for a light airplane
(15.6 pounds per square foot compared with
10 for a Cessna 150), and it rides through
bumps with little fuss and bother. Stalls are
okay, with quick recoveries and some roll
control through the stall.

If you have been flying the Traveler and
Tiger, there will be a final approach surprise
in the Trainer. It has a high sink rate, result-
ing in a much steeper approach path than its
big brothers. In fact, it might take several cir-
cuits to manage a power-off approach in a
Trainer. Speed control is demanding, be-
cause a few knots too slow on approach will
increase the sink rate materially, which it
does not seem to do in the four-place air-
planes. All this is a product more of low as-
pect ratio and wing loading than the flaps,
which are not very effective.

A comfortable final approach speed is
about 70 knots, and a Trainer does not float

very much after an approach at that speed. It
decelerates to the 52-knot stalling speed
rather quickly after flare, and, in fact, it is
pretty much a matter of flaring, assuming the
landing attitude and landing. These charac-
teristics would keep a flight instructor on his
toes as a student learns to approach at the
proper speed, judge height and flare proper-
ly. Again, though, when a control is moved,
the airplane speaks clearly, and the powerful
elevators make the landing an easy maneuver
once peace is made with their effectiveness.

The atmosphere in the Trainer is good.
The cabin is wide, so there is no crowding,
and the instrument panel can swallow a whole
collection of good IFR things to make the air-
plane a complete trainer. Cruising speed is
108 knots at 3,000 feet and fuel endurance
is three hours and 30 minutes with no re-
serve—adequate for most training applica-
tions.

The Trainer and Tr2 mate with the Trav-
eler and Tiger to form a unique base for the
complete line of airplanes Grumman Ameri-
can is planning to build to fill the gap between
the Tiger and the Gulfstream’ll. If the young
company gets as close to the target with sub-
sequent airplanes as they have with these,
and if they develop a large marketing organi-
zation, they are going to need a big factory
and a lot of workers to satisfy the demand. 4«
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THE GRUMMAN AMERICAN Aviation Corpo-
ration is many things to many people within
the general-aviation community. To many
corporations, it is an aerospace manufacturer
that has diverted some of its vast engineering
talent from its usual course of satisfying mili-
tary and space needs to building an executive
jet that flies higher and faster than most air-
liners. To the ag operator, Grumman Ameri-
can is the supplier of a plane designed specif-
ically for aerial applicator work—truly an ag
pilot's dream, with an excellent safety record
to prove it. To the student learning to fly, it is
the builder of the two-place Trainer. To the
man looking to buy an economical light plane,
Grumman American is the company behind
the four-place Traveler and 139-knot Tiger.
To the handful of men who constitute the
Grumman Corporation, Grumman American
is a holding second only to Grumman Aero-
space in the corporation’s total dollar vol-
ume. In fact, Grumman American Aviation is
all these things and more. This merger of an
old aerospace firm and a young lightplane
manufacturer seems well on its way to be-
coming a significant force in the development
of general-aviation aircraft.

The American Aviation Corporation part
of the name dates back to the troublesome
days in the early 1960s when Jim Bede was
having difficulty launching his BD-1 program.
In 1965, several financial backers of Bede
Aviation Corporation convinced Bede, who
was the founder of the firm and designer of
the AA-1 Yankee predecessor to step aside in
favor of Fred A. Lennon, a Cleveland industri-
alist and BAC stockholder, who became the
firm's new president. Although Bede still
owned a major portion of the shares in the
corporation that bore his name, he withdrew
from nearly all its activities as new manage-
ment strategies developed. In 1966, Bede
Aircraft became American Aviation, with Rus-
sell W. Meyer, Jr., a young ex-Marine jet pilot
and lawyer for the group of original backers,
as its head. Jim Bede initially owned a siz-
able, though not controlling, interest in the
firm. However, he did not take a role in its
future development and eventually sold most
of his stock in American Aviation. Under Mey-
er's leadership, American Aviation main-
tained the basic aerodynamic configuration
of Bede's BD-1, but the metal-bonding proc-
ess was changed to facilitate certification.
The public was introduced to the AA-1 Yan-
kee at the 1968 Reading Air Show, and after
two years, 350 of the spritely little two-seat-
ers were making their mark in the hands of
FBOs and private pilots across the country.

In 1971, a modified airfoil replaced the
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original BD-1 62,415 wing section used on
the Yankee, and the more docile AA-1B Train-
er was born. About the same time, the Train-
er wing was extended seven feet, 40 percent
more horsepower was added, and the fuse-
lage was lengthened to create the four-place
AA-5 Traveler. The public liked what the
American Aviation Corporation had to offer,
and so did Grumman. In early 1973, the
large Long Island-based producer of the
Gulfstream Il and the supersonic F-14 fighter
purchased 80 percent of the small Cleveland
firm's stock, and Grumman American Avia-
tion Corporation was formed with Russ Meyer
again being selected for the president’s chair.
As the ink dried on the articles of incorpora-
tion, Grumman American became, at least in
body if not in soul, the keeper of general avia-
tion’s most diffuse product line.

The immediate impact of the Grumman
connection was not totally apparent. The fac-
tory that had been constructed to manufac-
ture BD-1s within a few miles of Lake Erie's
shores, on the outskirts of greater Cleveland,
continued to produce about 500 aircraft a
year. The Trainer and its spruced-up brother,
the Tr2, continued to sell quite well in direct
competition with Cessna 150s, and the Trav-
eler made a good showing in the Cessna 172
and the PA-28 arena. Russ Meyer and his
company continued to compete in the small
fixed-gear market area, but with the dollar
volume provided by G Il and Ag Cat sales,
Grumman American became the fourth larg-
est general-aviation manufacturer behind
Cessna, Beech and Piper.

Perhaps it was Grumman American’s
rapid rise to the status of competitor, partic-
ularly in the training market, or possibly it
was Russ Meyer's stature and exposure as
the 1973 president of the General Aviation
Manufacturers Association that attracted
Dwane Wallace's eye. Late last summer, in a
change of address that caught almost every-
one by surprise, Meyer moved to Cessna as
executive vice president in charge of all mar-
keting and financial operations.

Grumman American was not without a
Meyer as president for long. Corwin H.
(Corky) Meyer, senior vice president of
Grumman Aerospace Corporation, board
member of Grumman American and long-
time Grumman employee, became the new
top man. The surnames are spelled the same,
but the backgrounds of the two men are no-
ticeably different. When he took over the
presidency of Grumman American, Corky
Meyer had been employed in aviation for
nearly as many years as Russ Meyer had
been alive when he became head of American

An American Yankee
in Aerospaceland

by John W. Olcott

Corwin W. (Corky) Meyer may appear here to be the

prototype businessman and indeed, as senior vice
president of Grumman Aerospace, board member

and now president of Grumman American, he is. But

he reached executivedom through the test-pilot
ranks and has turned some very exotic aircraft

upside down and inside out. A test-pilot background
doesn’t keep him from seeing future breakthroughs
for Grumman American in the sophisticated indoor test

facilities at Grumman Aerospace.

Aviation in 1966. Corky Meyer spent a signif-
icant portion of his very successful career
with Grumman in flight testing military and
civilian aircraft that became famous for dura-
bility and good flying qualities. From his posi-
tion as chief test pilot, he moved into the top
executive ranks, where he was one of two
senior vice presidents in a billion-dollar firm
building aircraft and space systems that
stretched the frontiers of technology.
Possibly, it is just that sufficient time has
elapsed since the Grumman takeover, or pos-
sibly it is due in part to Corky Meyer's inti-
mate knowledge of the Grumman inner work-
ings, but whatever may be the reason, it ap-
pears that the Grumman connection is begin-
ning to impact significantly Grumman Ameri-
can. The most obvious result is the physical



relocation and consolidation of all non-agri-
cultural, general-aviation management, man-
ufacturing and marketing functions to the
site of Grumman's Gulfstream Il production
plant in Savannah, Georgia. The Savannah
move severs significant ties with the old
American Aviation operation and most of
what remained of the early Bede Aviation
days. Grumman is offering incentives and
making a reasonable effort to relocate all
those Clevelandites who are willing to trade
the shores of Lake Erie for the seaport of Sa-
vannah, but leaving one’s home is never easy.

The more significant influence of Grum-
man’s presence will be in the area of aircraft
design. The Bethpage Long Island facilities of
the Grumman Aerospace Corporation include
wind tunnels, computers and simulators, plus
engineers who know how to make the most of
these advanced tools of modern-aircraft de-
sign. With the exception of Rockwell Interna-
tional, none of the other light aircraft manu-
facturers have anything within their respec-
tive corporate structures that comes close to
matching the hardware, military or research-
oriented background that is resident at
Grumman Aerospace and is now available to
Grumman American. The technical capability
of the Grumman organization is apparent for
the first time in the new features of the 1975
Traveler and in the creation of the Tiger. The
low-drag cowling designs of both these
planes are the result of wind-tunnel evalua-
tions and tests run at Bethpage. Other aero-
dynamic improvements, such as the cleaner
landing gear on both planes and the empen-
nage of the Tiger, are design features worked
out by using some of the extensive facilities
now available to the manufacturers of Grum-
man American light aircraft. A new four-
place, light-twin prototype, powered by two
160-hp mills, that flew on schedule in mid-
December 1974 also reflects Grumman
Aerospace engineering and know-how.

Corky Meyer states categorically that the
least expensive, most productive place to test
aircraft is in the wind tunnel. Flight testing is
the most costly, according to a man who for
years was putting Grumman's latest cre-
ations through their paces. This emphasis on
tunnel testing for small lightplanes is in direct
contrast to tradition in the general-aviation
industry, where the approach has been that
of finalizing design details by means of flight
testing and then making modifications where
the results indicated they were necessary.
The cut-and-try approach using full-scale pro-
totypes probably is fostered by the lack of
good in-house tunnel facilities. It works quite
well except that systematic changes that al-

low the designer to select the optimum con-
figuration for performance and flying quali-
ties are not always possible with flight test-
ing, due to the time required, the difficulty in
obtaining parametric design data from flight
tests and the cost of full-scale test flying.

Meyer plans to use Grumman capabili-
ties in order to provide a line of light aircraft
with exceptional flying qualities, particularly
in the areas of slow-speed flight: approach,
stall and spin situations. The firm will offer
their light twin as a viable alternative to so-
phisticated singles such as the Bonanza and
the Centurion. The Grumman American
“light, light” twin, as it is sometimes called,
will be designed to be purchased and operat-
ed at a cost comparable to the advanced sin-
gles. Its flying qualities, particularly on one
engine, are designed to be an improvement
over existing twins with conventional engine
locations. Grumman American plans to stress
the suitability of their twin as a multiengine
trainer. Future plans call for a retractable sin-
gle, since Grumman American feels such a
plane has a place in the market and is needed
to support their dealers, who must offer a so-
phisticated single as a part of a commercial-
pilot training program. A spinnable trainer is
also in the plans, so it is not surprising that
Grumman American is encouraging NASA's
effort to research factors that influence the
spin characteristics of light aircraft. Meyer
feels that it would be unwise and wasteful not
to make the most of the significant capabili-
ties resident at NASA. He also plans to capi-
talize on the fact that a well-designed light-
plane is efficient, in terms of both time and
energy, especially if it is capable of IFR as
well as VFR operation. Meyer wants his air-
planes to be known for utility, which means
good IFR-flying qualities. Grumman American
intends to encourage instrument training.
Meyer states strongly that Grumman Ameri-
can designs will not be *me-too products.”

Meyer hopes to use the combination of
Grumman's technical might and American
Aviation's youthful spirit to quadruple their
light-aircraft business in the next five years.
The Trainer, Traveler, Tiger line nets about
$6.5 million per year in sales now.

While the technical capability of the
Grumman organization certainly is a valuable
ingredient in Meyer's five-year projections,
the equation for success cannot be solved
solely by computers. Traditionally, marketing
prowess has been very critical—if not the
most important weapon—in a lightplane man-
ufacturer's arsenal. Moving planes requires
an effective dealer organization that can dis-
play, demonstrate, use and service the prod-

uct. Lesser manufacturers of well-performing
planes have gone bankrupt as potential cus-
tomers found it easier and more beneficial to
deal with local FBOs who handled one of the
Big Three's products.

Roy Garrison, vice president of market-
ing, is charged with the responsibility of
Grumman American’s sales effort. Garrison
is a World War |l fighter pilot who has spent
his career-in marketing, most of it at Cessna,
where he worked with the dealer-distributor
organization. When he joined American Avia-
tion in 1970, the firm’'s products were repre-
sented by only 17 domestic dealers. Now
there are 133, and they all work directly with
the factory without impedance or competition
from a distributor organization. Factory sup-
port is provided by six regional managers
who report to Tom Reynolds, domestic sales
manager. The typical Grumman American
dealer is young and enthusiastic, just as
many of Garrison’s marketing staff are, but
the dealers are eager to learn and have asked
for as much sales training and factory sup-
port as Grumman American can offer. With
only six regional people, however, the task of
dealer development is formidable.

Garrison does not plan to buck the Big
Three head on; he feels that the company
must grow as Grumman American—a unique
entity. He likes to attract dealers who pres-
ently represent one of the other manufactur-
ers and who are willing also to handle Grum-
man American. Those FBOs have marketing
experience and an established clientele. Gar-
rison feels, however, that the product line
must be expanded to attract a better, more
established dealer.

The future looks bright for Grumman
American. Meyer frankly admits that he has
some worries about the economy, but he
feels that the diverse product line of Grum-
man American is a hedge that makes his firm
somewhat resistent to business cycles. The
agricultural line represents a needed product
that will be increasing in demand throughout
the foreseeable future. The Gulfstream Il
should continue as a strong product as long
as large companies find deteriorating airline
service unable to satisfy their needs for effi-
cient travel. Meyer feels the light-aircraft line
may be the most vulnerable part of his prod-
uct mix, but he plans to use the impressive
technical clout of the Grumman organization
to build in the type of utility that will make his
product needed even in less-affluent times.
The Grumman connection has reached
American Aviation with all its youthful spirit
and has transformed the firm into a real com-
er.4
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Savannah: Riding the Gulfstream Current

Building and marketing

the world’s top business jet.
If you have to ask the price...

by Richard B. Weeghman

IF THE MANAGER OF THE Gulfstream Il plant
at Savannah has nightmares about the com-
ing of the Cleveland hordes, he doesn't let on.
If his production-flow engineers twitch at the
prospect of nesting flocks of little bonded air-
planes among the stately production lines of
the giant Gulfstreams, they don’t show it.

"See,” says A. H. “Goldie" Glenn, gener-
al manager, '"We're already setting up our
computers to handle the Cleveland payroll,
and over there we're turning out wheel com-
ponents for Trainers and Travelers.”

QOutside, in a big, adjacent fielc, earth -
movers scrape away, preparing fora new build-
ing to help handle the increased production
demands.

Nevertheless, it's hard to imagine a more
implausible combination than Cleveland and
Savannah. It's Slippery Rock and Harvard,
Gimbels and Tiffany, Othello and Desdemo-
na, all rolled into one.

Where they crank out hundreds of Train-
ers and Travelers, and now Tigers at Cleve-
land, they conjure up no more than 22 Gulf-
streams a year at Savannah. Where they fab-
ricate airplanes almost from scratch at Cleve-
land, roughly 70 percent (by cost) of each
Gulfstream is made by somebody else under
subcontract and shipped in for assembly at
Savannah: everything from complete sets of
wings to little riveted fittings and brackets. Of
course, there's still a staggering amount of
work left to be done. Figure on 30,000 man-
hours per airplane, compared with maybe
500 or 600 for a Trainer or Traveler.

The gestation period for each Gulfstream
12

works out to an astonishing nine months,
from the time the first component is bolted
together until the completed airplane rolls
out the door in grungy green and flies off to
receive sumptuous interior fittings and a
jacket of paint suitable for reflecting the
smiles of moguls, titans, emperors and board
chairmen.

Needless to say, Gulfstreams don't come
off plain pipe racks. You don't kick the tires
and buy a Gulfstream out on the ramp after
working a deal with the salesman. The first
rivet is not hammered until 20 percent of the
price is handed over, followed by another 40
percent half way along the production route
and the remainder on delivery.

Each airplane is custom tailored. Each is
an event of such consequence, interest and
investment that not infrequently the owner-
to-be will delegate a kind of engineering “nan-
ny"” to oversee the entire construction proc-
ess. Says Glenn, “They may be here the en-
tire nine months. They check everything that
goes on and sometimes even complain about
some component or other. We welcome them.
They have the run of the plant for the whole
nine months, if they like.”

Savannabh, it turns out, is more than just
an assembly plant. It is Queen Mother to the
Gulfstream hive and jet crew commonwealth.
On a big map inside, quilled with little marker
flags, the extent of this dominion becomes
evident. There are 200 Gulfstream | turbo-
props and 154 G lls swarming about the
globe. But they all come back, or most do, at
one time or another, since Savannah not only

builds Gulfstreams, it maintains them, serv-
ices them and provides full pilot training for
the crews.

Grumman shares a complete training fa-
cility at the plant with FlightSafety, Inc., pro-
viding classrooms, elaborate aircraft systems
models and the only G | and G Il simulators in
the world. New crews check out there, and
old ones come back for refresher training,
usually while their aircraft are undergoing
service.

There is no conventional dealer service
network. Instead, there are four emergency
parts stockrooms ‘maintained by Grumman in
the U.S. and overseas. In Europe, the job is
handled by Marshall of Cambridge Ltd., in En-
gland. If a gronkel tube should snap in Mada-
gascar or Outer Mongolia, the Savannah fac-
tory has the ability to dispatch help—from
somewhere—within a day or two. Outside fa-
cilities, like AiResearch, fill in the gaps.

As a rule, flight departments of the com-
panies that own Gulfstreams handle routine
overseeing maintenance. In 1974, only four
sales were made to companies not having
their own aviation departments, and these
were all overseas. Incidentally, figure on 6.25
man-hours of maintenance for each hour of
flight time—4.5 for the airframe and engine
and 1.75 for the avionics.

Wonder about costs? As one Grumman
American spokesman has commented (per-
haps in an unguarded moment), “You can't
justify one of these airplanes in terms of
money.” What he was referrring to was the
cost savings of a G Il over some other type of



transportation. The current price of a Gulf-
stream Il in the “‘greenie” condition is about
$4.3 million. On top of that, the owner can
expect to spend around $1.2 million for a
customized interior and avionics, for a total
cost of $5.5 million. These are 1976 delivery
prices, since '75 is already sold out. To get a
proper perspective, keep in mind the fact
that used airline jets of the DC-9 and 727
category are available for less.

What kind of market exists for this kind
of airplane? “Sixty percent of our sales are to
Fortune 500 companies,” says Charles G.
Vogeley, senior vice president of marketing.
“Qur principal market is with companies with
international requirements. A rough criterion
is any company with a billion dollars a year in
gross business.”

Another is any African country with a
head of state. Leaders in Uganda, the Ivory
Coast and Togo own Gulfstream lls.

With the current demand for G lls so
high that they're backlogged for a year, why
doesn't Grumman American step up produc-
tion above the 22 per year programmed for
1976 through 1978? They built 36 in 1968
and 1969 (at the Grumman works in Long
Island, New York), their first years in produc-
tion (against an initial order backlog of 60
aircraft before they even started the line).

It appears that the company is sticking
with a conservative approach as the most
sensible one in a bizarre economy. After the

initial big production years, the company
built only six, 12, 16 and 18, respectively, in
1970 through '74. According to Glenn, the
company traditionally attempts to shield its
work force (now 700 at Savannah, versus
about 350 at Cleveland), from the economic
ravages of feast-and-famine production.

Therefore, when orders drop, compo-
nents that were subcontracted out can be
brought back for in-house production, help-
ing to maintain employment stability at the
home plant.

“We hire for life,” says Glenn.

Whether or not the resulting worker loy-
alty pays off in the quality of the product,
there's no doubt that the product is far out. A
typical G Il is a small flying Taj Mahal, high
enough inside for a person to walk around.
You can switch divans and bars and work ta-
bles around, of course. With a full load of
fuel, the aircraft will accept a complete, stan-
dard, luxury load of 12 passengers and three
crewmen and still handle a 2,860-nm NBAA
range mission.

That translates into transcontinental and
transatlantic flights. With decent winds, Lon-
don is within range nonstop, from New York,
for example, though some people feel that is
pushing things a bit. A stop at Gander, New-
foundland from almost anywhere in the
States, however, gives the Gulfstream Il trav-
eler most of Europe as his oyster.

No slouch in speed or altitude, the G Il

can hold a maximum cruise of .85 Mach or a
normal transcontinental cruise of .80 to .82
Mach (or .75 to .76 Mach, with bad westerly
headwinds) for a nonstop crossing.

The aircraft is certified to 43,000 feet
(after a usual step climb to 37,000 or
39,000 feet), with a cabin altitude of 6,000
feet at FL 430. Yank both engines back to
idle for a high-speed descent, and you still
have full pressurization.

Although the G Il started off with a fairly
substantial payload handicap when loaded
with full fuel, the gross weight has since been
upped twice from an initial 58,000 pounds
to 60,000 pounds and finally to 62,500.
This allows a 2,782-pound typical payload,
meaning 15 passengers and crew and 232
pounds of baggage.

To meet noise requirements, the compa-
ny is preparing to start installing fluted tail-
pipe “hush kits” on its Spey engines starting
this June. And to compensate for an expect-
ed one- to two-percent range loss, new tip
tanks, now in wind-tunnel tests, will be of-
fered in mid-'76. Each tip will hold 2,000
pounds of fuel and offer about an hour's
cruise, or 400 nm. To handle the extra load,
the gross will be raised to 66,000 pounds.

And if all of this doesn't satisfy the “dis-
criminating” Gulfstream Il owner, he proba-
bly can unload the aircraft for as much as he
paid for it. That's an indication of the esteem
in which the Gulfstreams are held. O

The Gulfstream II costs $5.5 million and takes nine months to build. Not a rivet is hammered until a down payment is made.




See your local Grumman American Dealer
or contact the regional manager in your area

Robert Anderson
25 Urso Drive

Westerly, Rhode Island 02891
Phone: (401) 322-7038

Oliver G. O’'Mahony

1320 Poplar Estates Parkway
Germantown, Tennessee 38138
Phone: (901) 754-2816

Robert A. Hummel

R. R. #3, Paradise Acres
Galesburg, Illinois 61401
Phone: (309) 343-0807

John Hruban

208 Meadow Lane
Schuyler, Nebraska 68661
Phone: (402) 352-5766

Thomas H. Rennolds
Domestic Sales Manager
Phone: (216) 449-2200

DOMESTIC DEALERS

ALASKA

Altair Aviation of Alaska
Juneau - (907) 586-2260

ARIZONA

Anderson Aviation Sales Co. , Inc.
Phoenix - (602) 275-5741

Fly Safe of Arizona, Inc.
Tucson - (602) 888-1044

Professional Aviation, Inc, *
Phoenix - (602) 993-8950

Southwest Airmotive, Inc.
Prescott - (602) 775-0956

Yuma Marine Aero Club*
Yuma - (602) 726-2262

ARKANSAS

Bob Kilpatrick Aircraft, Inc.
West Memphis - (501) 735-8009

Riddell Flying Service, Inc.
West Helena - (501) 572-3771
CALIFORNIA

Aviation Complex, Inc.¥
Van Nuys - (213) 994-7411

Aviation Facilities, Inc. *
Fullerton - (714) 525-2440

Executive Air *
Oxnard - (805) 487-6302

Clear Lake Aviation *
Lakeport = (707) 263-4345

Cloverleaf Aviation, Inc,
Santa Monica - (213) 390-7277

El Monte Airways
El Monte - (213) 443-3046

Flightways Academy, Inc. *
Qakland, - (415) 569-3898

Gaffney Aviation Service *
Concord - (415) 825-7733

Green Acres Airport, Inc, *
Visalia - (209) 732-6673

Performance Aircraft, Inc,
Long Beach - (213) 426-9587

P.S. Aviation *
Lincoln - (916) 482-5880

Star Aircraft Sales, Inc, *
San Diego - (714) 292-5415

Valley Aviation West *
Fresno - (209) 255-1463

Western Aero *
San Jose - (408) 259-6944

COLORADO

ADCO Aviation, Inc.
Denver - (303) 624-5995

Colorado Flight Safety, Inc.
Boulder - (303) 443-9391

CONNECTICUT

Danbury Airways, Inc. *
Danbury - (203) 792-0100
DELAWARE

Skyway Aviation Corporation
New Castle - (302) 322-5434

FLORIDA

Bellaero, Inc, *
Ft. Lauderdale - (305) 525-1493

Gulfstream Flight Services, Inc. *
Homestead - (305) 245-2614

Nova Flite Center
Daytona Beach - (904) 255-6459

PBI Aircraft Corporation
West Palm Beach - (305) 686-8150

Sun Coast Aviation, Inc. *
Melbourne - (305) 727-3559

Tampa Air Center
Tampa - (813) 872-8324

Trans-Air Aviation, Inc. *
Tallahassee - (904) 576-6191

Williston Air Center, Inc.
Williston - (904) 528-3233

* DENOTES GRUMMAN AMERICAN FLYING CENTERS

Werner H. Huiras

William L. Heft

P. O. Box 31786
Dallas, Texas 75231
Phone: (214) 369-4683

William P. Fouts

1421 Gracia

Camarillo, California 93010
Phone: (805) 482-9638

International Sales Manager
Phone: (216) 449-2200

GEORGIA

Donald R. Sheppard Company
Hinesville - (912) 876-2461

South Fulton Skyport *
Fairburn - (404) 463-4887

Valdosta Flying Service, Inc.
Valdosta - (912) 244-8202

IDAHO

Hart Enterprises *
Rexburg - (208) 356-4446

ILLINOIS

J & M Buhajla
Flight Training Center *
Sugar Grove - (312) 466-7383

Capitol Aviation, Inc.
Springfield - (217) 544-3431

C-D Aircraft Company
East Alton - (618) 259-9864

Greater Rockford Aviation, Inc, *
Rockford - (815) 226-5181

H,W.D., Inc. *

Salem - (618) 54B-2411
Jacksonville Air Service *
Jacksonville - (217) 245-4139
Ravon Aviation, Inc.
Plainfield - (312) 759-6300

Servair *
Rochelle - (815) 562-2517

United Flight Service, Inc.
Elmhurst - (312) 833-2351
Winds Aloft *

Chicago - (312) 637-6613
INDIANA

Fulton County Aviation *
Rochester - (219) 223-5384
Lyons' Flying Service
Roachdale - (317) 596-9292
Madison Air Cargo, Inc.
Madison - (812) 273-2316

Yankee Airways *
Howe - (219) 562-3001

IOWA

Ranch Aero, Inc.
Waterloo - (319) 234-5773
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Wings Over Iowa, Inc, *
Boone - (515) 432-6440

KANSAS

K.C.H. . Inc:
Olathe - (913) 782-4346

KENTUCKY

Union Aviation, Inc, *
Sturgis - (502) 333-5778
LOUISIANA

Turn Key Aviation, Inc.
Houma - (504) 872-6888
MARYLAND

Aviation Enterprises

of Maryland, Inc.

Frederick - (301) 662-5066

Bay Land Aviation, Inc., #*
Salisbury - (301) 749-0323
Friendship Flying Associates, Inc.
Baltimore - (301) 685-6888

Professional Flight Service, Inc, *
Oxon Hill - (301) 248-2222

MASSACHUSETTS

Aeronautics, Inc, *
Stow - (617) 897-2378

Tew-Mac Aviation, Inc. *
Tewksbury - (617) 851-9338

Yankee Aviation, Inc.
Plymouth - (617) 746-7337
MICHIGAN

Capital Air Service, Inc. *
Flint - (313) 234-4693

Clark Helicopter Service, Inc, *
Sheridan - (517) 328-2561



MICHIGAN (Continued)

Kalamazoo Aviation, Inc.
Kalamazoo - (616) 382-4556

Ottawa Air
Muskegon - (616) 798-4325

MISSISSIPPI

Mississippi School of Aviation, Inc.®
Jackson - {601) 355-4411

MISSOU RI

American Aviation, Inc. =
North Kansas City - (816) 221-859¢

Rodney Aviation Corporation
Chesterfield - (314) 532-4460
NEBRASKA

American Aero, Inc, *
Grand Island - (308) 382-0595

Crown Executive Aviation *
Omaha - (402) 422-6440

Elkhorn Air Service *
Norfolk - (402) 371-8819

Scottsbluff Aviation, Inc.
Scottsbluff - (308) 632-2109

NEW HAMPSHIRE

B & W Aviation *
Manchester - (603) 627-2792

Rochester Aviation, Inc. *
Rochester - (603) 332-3209

NEW JERSEY

Fischer Aircraft Sales, Inc.
Teterboro - (301) 288-3555

NEW MEXICO

Aerodyne Air, Inc, *
Alamogordo - (505) 437-4999
NEW YORK

Air Venture *
Schenectady - (518) 783-0839

Cabar Air Service, Inc, *
New Paltz - (914) 255-1840

Camillus Airport, Inc.
Camillus - (315) 488-4960

INTERNATIONAL DEALE

AUSTRALIA

Aerospace Ind. (Aust.) Pty., Ltd.
Sidney - 709-4622, 709-3529

BELGIUM

Western Aviation Compahy
Amougies - 069-54941

BRAZIL

Risel S.A. - Comericio E Industria
Sao Paulo - 63-5129

CANADA

Air Age Distributors, Ltd. *
Calgary - (403) 277-0157

Burlington-Oakville Airways, Ltd.
Oshawa, Ontario - (416) 576-3191

Comeau Aviation
Nova Scotia - (902) 875-2215

Metro Aviation, Inc.
St. Hubert, Quebec - (514) 678-5610

Ford-Aire
Sidney - (607) 563-2413

Key Aviation
Rochester - (716) 235-2700

Northfield Aviation, Inc. *
Hauppauge - (516) 234-6546

NORTH CAROLINA

Allen Aviation, Inc, *
Jacksonville - (919) 324-3108

Pitt-Greenville Air Service, Inc.
Greenville - (919) 758-4587
NORTH DAKOTA

Fietsch Flying Service *
Minot - (701) 838-4092

Valley Aviation, Inc.
Fargo - (701) 237-6882
OHIO

Avian, Inc, *
Toledo - (419) 865-7034

BK Flight Training *
Richmond Heights - (216) 261-1111

Choi Aviation *
Wadsworth = (216) 336=-2771

Commercial Aviation Corporation
Munroe Falls - (216) 784-1234

Firebird Aviation, Inc.
Painesville = (216) 354-3509

Flying Machines, Inc.
Marysville - (513) 644-2055

Haussermann Aviation, Inc. *
Ashland - (419) 322-1178

Haussermann Aviation, Inc. *
Columbus - (614) 237-6387

Van Wert Air Service *
Van Wert - (419) 238-5255
OKLAHOMA

Rebel Aviation, Inc, *
Oklahoma City - (405) 789-7402
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Rivair Flying Service, Inc.
Tulsa - (918) 299-2256

Skylaw Aviation
Fonthill, Ontario - (416) 892-2213

Wolfe Aviation
Smiths Falls, Ontario
(613) 283-3643

DENMARK

Bohnstedt-Petersen A/S
Hilleroed - 03-26-33-55

FINLAND

Teknopiste Company
Helsinki - 651300

FRANCE

Fenwick Aviation
de Toussus-le-Noble - 9568050

HAWAIIL

Hawaii's Country Club of the Air
Honolulu - (808) 841-2111

OREGON

Corvallis Aero Service, Inc.
Corvallis - (503) 753-4466

McKenzie Flying Service, Inc.
Eugene - (503) 688-0971

PENNSYLVANIA

Hortman Aviation, Inc.
Bristol - (215) 943-7755

Lanco Aircraft Sales, Inc. *
Lititz - (717) 569-0475

PUERTO RICO

Universal Aviation Training
Enterprises, Inc.
Old San Juan - (809) 723-2364

RHODE ISLLAND

North Central Airways, Inc.
Lincoln - (401) 726-2220

SOUTH CAROLINA

Eagle Aviation, Inc, *
Aiken - (803) 648-3233

Georgetown Aviation
Georgetown - (803) 546-7911

SOUTH DAKOTA

Aeroflite *
Mobridge - (605) 845-3358

Silver Wings Aviation, Inc, *
Rapid City - (605) 342-7520

TENNESSEE

Executive Airways, Inc.
Alcoa - (615) 573-3005

Mid-Tenn Aviation Company, Inc.

Dickson - (615) 446-3120

Shamrock Aero, Inc.
Arlington - (901) 867-3711

Spears Aviation Service, Inc.
Jackson - (901) 427-4117

TEXAS

Dallas Flight Center *
Dallas - (214) 351-5386

MEXICO

Interav, S.A.
Mexico City - 558-01-64

NEW ZEALAND

New Zealand Aerospace
Industries, Ltd.
Hamilton - 36-144

NICARAGUA

Fumigaciones Aereas
Nacionales, S.A.
Chinandega - 688 Chinandega
PANAMA

Aero Club Panamericano, S.A.
Panama City - 23-12-47

PHILIPPINES

Pacific Airways Corporation
Manila - 83-49-90

Fletcher Aviation, Inc.
Houston - (713) 641-2023

Flight Specialties
Longview - (214) 643-3411

Harrison County Aviation
Marshall - (214) 938-7272

Hill Country Aviation
Fredericksburg - (512) 997-4812

Jerry's Aviation *
Nederland - (713) 727-1074

Tradewind Airport, Ine, *
Amarille - (806) 376-5203

Westside Executive Airpark, Inc.
San Antonio - (512) 433-7751

UTAH

Skywest Aviation, Inc.
St. George - (801) 673-3451

VERMONT

Precision Valley Aviation, Inc. *
North Springfield - (802) 886-2231

VIRGINIA

Bedford Flying Service, Inc, *
Roanoke - (703) 362-9728

Ram Aviation, Inc.
Newport-News - (804) 877-6401

WASHINGTON

Executive Air Corporation
Spokane - (509) 838-3634

Sky-Kraft, Inc.
Vancouver - {206) 694-6911

WEST VIRGINIA

Huntington Airport, Inc,
Huntington - (304) 453-3511

WISCONSIN

Bindl Flying Service *
Waunakee - (608) 849-4153

General Aviation Corporation
Janesville - (608) 756-1234

PORTUGAL

Alar-Empresa Iberica de

Material Aeronautico S.A.R.L,
Lisbon - 714146 & 714147

SOUTIH AFRICA

M.C. De Beer Aircraft Sales
Pretoria - 57,2551, 57.29841

SWITZERLAND

Air Espace S. A.

Columbier - 038-41-26-47
UNITED KINGDOM
Flight-Line, Ltd.

Doncaster - Doncaster 57978
WEST GERMANY

Sportavia-Puetzer GMBH
& Co,, K. G.
Schmidtheim - 02447-277/278
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