ALL NEW PLANE FROM CESSNA /NFLGHT TEST

Cessna’s much-discussed new single-
engine plane is here, and it’s a collection
of design departures which have surprised
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THE CARDINAL
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Tha? accent in the Cardinal is on smooth, flowing lines — from the leng,
pointed spinner to the swept vertical stabilizer.

T

5

iy A
il 0 il
g i
1,

a1
4 v ¥
. e
.'| W l.l
' GlER e e il
. '.p' ¥
o *
5

.1..4 "y

.
oy BB
o

Ly

FF oL

() d

:. £.h _l'_,\_r"i.' 1-'. ;

even the best flying prognosticators

What kind of airplane is the new
Cardinal which Cessna is introducing
into general aviation for 19687 A sur-
prising one with many new jdeas for
Cessna, But perhaps it can all be sum-
med up best by saying that it is a lot
of plane for the money.

Since the Cardinal is in the 514,000
price class, this places it very close to
the very popular Cessna Skyvhawk. A
new airplane had been expected from
Cessna, but it was generally thought it
would be much more expensive when
it appeared.

For this report, one of the new
Cardinals was flown for several hours
one fine day in the wide-open skies
over Kansas. It is a fast plane for the
money, with a top speed of 144 mph
and a cruise of 134 mph. It achieves
this speed with a very modest 150 hp.

Although there is a superficial similar-
ity between the Cardinal and the SKy-
hawk, the all-new Cardinal differs in
s0 many ways that its operation and
flight characteristics are neéw in many
respects,

The Cardinal and the Cessna 177
are basically the same airplane:
the Cardinal is simply the deluxe
version. Most  noticeable, at first
glance, is the cantilever wing, similar
to the Cessna Centurion, with no ex-
ternal bracing or struts. Its wing is
mounted farther back on the fuselage,
which allows a larger windshield and
gives the pilot better visibility — par-
ticularly overhead,

Power for the Cardinal is a radical
change for Cessna, It s a Lvcoming
engine, and it is the first time in the
history of Cessna (with the exception




Cardinagl innovations move right into
the cockpit, where the new panel has
a surprising shape and some new
controls and is canted five degrees
toward the pilot for easier viewing.

Mo other airplane is as easy to enfer
as is the flat-floored Cardinal. With
the wings and landing gear moved
back, o step and four-foot-wide doors
to facilitate entry, and a floor only 23
inches above the ground, the old
preflight confortions are a thing of
the past,

of 33 old twin-engine AT-8's) that
a Lycoming has powered one of its

production aircraft. Earlier single-
engine Cessnas have used Franklins
and Jacobs, but Continentals have
been a Cessna constant. With this
changeover, Cessna now joins its
chief rivals — Piper and Beech — in
using Lycomings.

Another great innovation for Cess-
na is the use of a stabilator in place of
the conventional elevators and fixed
stabilizer combination. A stabilator is
simply a unit that is completely mov-
able without any portion of it being
fixed. Here again, Cessna has used a
design feature common on the air-
craflt of some of its principal competi-
Lors.

And why a stabilator on the Cardi-
nal? Cessna says that, on this particu-
lar aircraft, it means less pilot effort
to control the attitude, There is no
question but what the stabilator, along
with the other new characteristics of
the Cardinal design, make the plane
handle differently in various maneu-
vers. The stabilator appears o be
more sensitive during a deliberate and
intentional stall; there appears to be
more buffeting and pitching during
the entry into the stall than with com-
parable other Cessna aircraft, such as
the Skyhawk and Skylane. At the
same time, however, the Cardinal does
not break out of a stall and drop to
regain flying speed. Instead, it seems
o hold its attitude while buffeting.

Dwring the flareout on landing, the
Cardinal again  appears to be some-
what more responsive and  sensitive
than the Cessna with a fixed stabilizer.
MNone of these can be considered as
adverse effects — they are merely dif-
ferent from other Cessnas.

For the purpose of exploring these
flight charactenistics, we set the Cardi-
nal up in level flight at 4,500 feet at
cruise power. We then reduced ¢ngine

power and applied full flaps. As the
airspeed dropped, we added additional
power, and the stabilator was given
its maximum trim to hold the nose
up. As airspeed dropped, power was
increased slowly, and we had to hold
some right rudder. Finally, with full
flaps, maximum stabilator trim, and
2250 rpm, the Cardinal was slow-fly-
ing at an indicated airspeed of 46 mph
and holding its altitude. Very easy
turns were made to the left and to
the right. We then changed the set-
ting to one quarter flaps and found it
s necessary to add 50 rpm 1o main-
tain altitude. With this trim and pow-
er setting, the indicated airspeed was
now 48 mph.

During all this, the pneumatic stall
warning device was sounding continu-
ously. This warning sound 15 simalar
to the one used on the latest Skyhawks
and resembles the sound of a cat or a
baby crying. This is a changeover from
the earlier tab which emitted a beep-
ing sound, The new warning device
operates by means of air being drawn
out of a tube located in the leading
edge of the left wing. On this particu-
lar Cardinal, the warning began to
sound at an indicated 70 mph, which
appeared to be too early. It may sim-
ply have been something that needed
adjustment on this particular aircraft.

On the inhoard section of the lead-
ing edge of both wings is a triangular
strip about 10 or 12 inches long which
has puzzled some observers. This strip
is similar to one we found on the
military T-33 Jet. Its purpose is to re-
tain aileron control longer during stalls
by breaking up the airflow over the
inboard wing sections to get stall
symptoms while the control surfaces
are still {lving.

While conducting the slow-tlight ex-
periments, we had an opportunity o
check out another interesting Cardinal
innovation. The Cardinal has doors on
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each side, as do other Cessnas in its
class. The windows on each side of
the Cardinal, however, are fixed and
cannot be opened. Instead, the Cardi-
nal has two window vents, very sim-
ilar to those found on automobiles,
which are opened by means of cranks,
Unlike the automotive type, however,
these window vents open forward in-
to the airstream, Naturally, opening
them slightly admits a large volume of
air. According to the owner’s manual,
these windows are not to be opened
at speeds in excess of 120 mph. There
I8 no question about their effective-
ness as ventilators. It makes one won-
der why it took so long to introduce a
teature like this into aircraft. We were
nterested in  determining whether
opening these window vents had any
effect on the directional stability of
the Cardinal. What we discovered was
that when a vent was opened fully
on one side, they put the Cardinal in-
to a very wide, shallow, gentle bank.

In addition to the window vents,
the Cardinal has the conventional air
nozzles in the ceiling. Almost every
type of aircraft, from the lightest plane
to an airliner, often has an uncomfort-
ably warm cabin while taxiing in the
hot sun. We found that these window
vents, on this warm day in Kansas,
provided adequate cooling air. It was
vastly better than the method of open-
ing one of the doors, which usually
brings in such a blast of prop air that
it 1s a question generally of too little
or too much,

l'he doors on the Cardinal are very
wide — actually four feet in width.
They are located well forward of the
main landing gear, open a full 90 de-

Gone are the usual Cessna openable
side windows, In their place are out-
ward-swinging wind wings which can
be cranked open like those on auto-
mebiles, Notice also the gear leg; the
famous Cessna spring steel struts have
been supplanted by conically taper-
ing steel tubes.
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grees, and are contoured to facilitate
entry and exit. In this respect, they
are a great improvement. However,
there are some pilots who wonder
whether there will be any problems
with these large doors in high ground
winds, especially blowing from the
rear, The hinges will have to be excep-
tionally sturdy to stand up against
unexpected forces.

The fact that the doors are con-
toured gives the illusion of the Cardi-
nal fuselage’s being somewhat narrow-
er than the Skyhawk’s. Actually, the
Cardinal measures five inches wider
at the forward edge of the rear seal
in comparison with the Skyhawk.
However, from the pilot's seat, the
Cardinal appears to be adequate as far
as room is concerned but no better
than the Skvhawk or the Skylane.

Closing the doors on the Cardinal
15 somewhat like shutting the doors on
a Volkswagen with the windows up.
Apparently, the sealing job is so good
that the inside air pressure makes it
difficult to slam the doors easily. It is
almost necessary to crank open one of
the window vents.

This same sealing perhaps is partly
responsible for the Cardinal’s being so
quiet when in flight. The overhead air
vents are not noisy — they are quieter
than those on a Cessna Centurion 210
or even a Cessna 310, This possibly
may be due to the slower airspeed,
but the plane is unquestionably quiet.

Engine noise is very slight from the
inside. From the outside, of course,
the four-cylinder engine sounds like
the Lycoming that it is. The engine de-
velops 150 hp at 2700 rpm. Normal
cruise uses about 7 to 8 gallons per
hour and gives the Cardinal a range of
up to 300 miles.

The engine is equipped with a car-
buretor and a fixed-pitch propeller.
There is one unusual feature — an
electric auxiliary fuel pump and a fuel
pressure gauge. Other single-engine
Cessnas with high wings and engines
with carburetors rely upon gravity
flow to supply fuel to the engine.
In the case of the Cardinal, with a
wing located so far aft, it was pos-
sible that in attitudes with the nose
very high there would not be an ade-
quate amount of fuel supplied by
gravity. Therefore, the Cardinal en-
gine had to be cquipped with a me-
chanical fuel pump, and, whenever
there is a mechanical fuel pump, it is
necessary that an auxiliary electric
pump be available as a backup. Con-
sequently, this auxiliary fuel pump is
never used on the Cardinal, either in
starting or in flight, unless the fuel
pressure gauge reads less than two psi.

There are some changes in the fuel
system from other Cessna traditions.
The fuel selector lever has only three

The new gear tube struts present
slightly more frontal area fo the wind.
They are able to flex up and down
and twist forward and back.

positions — right tank, left tank, or
both tanks. There is no “off” position
— which hopefully will henceforth
eliminate the possibility of any pilot’s
inadvertantly shutting off his own fuel
supply. There 15 a shutoff knob for-
ward under the instrument panel for
this purpose, but most pilots will rare-
ly ever have to use It.

The cowling around the Lycoming
engine is rivetless aluminum, except
for a fiberglass nosecap just aft of the
propeller and spinner. It is not pos-
sible to remove this cowling easily for
routine preflight inspection, There 15 a
small access door to reach the oil dip-
stick and the knob for opening the
drain to remove water and sediment
from the fuel bowl. Unlike other Cess-
nas, the Cardinal does not have a re-
mote drain knob on the instrument
panel. This always has been useless
anyway — since, when fuel 15 drained,
the pilot had to get out and go around
to look at the ground to see if any
water were present.

This Lycoming engine is designated
as the 0-320- E2B, and it will also be
used in the 1968 models of the Cess-
na 172 and Skyhawk. Although Cess-
na obviously will not admut it publicly,
it is quite apparent that the Cardinal
will eventually be offered with a high-
er-hp version. The most likely pros-
pect, of course, 15 the 180-hp Lycom-
ing.

This Lycoming starts very easily
whether hot or cold. The checklist is
not significantly new. Mixture is full
rich: carburetor heat is cold; the pri-
mer is used only during very cold
weather; since the throttle itself has
an accelerator pump, a few strokes
with it prepare for starting; and the
throttle is cracked about one-quarter
of an inch and the ignition switch
turned to “start.”

Runup is conventional prior to take-
off. Magnetos are checked at 1700
rpm. Carburetor heat is checked.
There is only one additional opera-
tion, and that is to check the electric
auxiliary pump to sec if it is operat-
ing properly.

For our first takeofl, we used one
notch of flaps and applied full throt-
tle gradually. As the Cardinal accele-
rated and the airspeed indicated to 30
mph, we gave the trim wheel a little
nose up, and the front wheel promptly
broke ground. At less than 60 mph,
the Cardinal flew itself into the air.
There is no rudder trim on the Cardi-
nal. However, there is wvery little
torque or propeller effect indicated, so
onlv a slight touch of right rudder, is
required. Since the Cardinal is equip-
ped with a turn coordinator, instead
of the older stvle turn and bank indi-
cator, we don't know whether the
reduction in vaw is really less or

only a difference in registration on
the instruments,

The recommended climbout is be-
tween 90 and 100 mph, and the best
rate of climb is 88 mph. Normal ¢cruis-
ing power is between 2200 and 2700
rpm, depending upon altitude.

A word should be said here about
the arrangpement for actuating the
flaps on the Cardinal. It is an electric
tab, but now similar to the one on the
Cessna Skymaster. There is a notch
at one-quarter flaps so that the pilot,
without looking, can fly either one-
quarter flaps or full flaps. This is a
minor change but will prove of con-
siderable advantage to the pilot.

The top speed of the Cardinal is
given as 144 mph with cruise at 134
mph. The standard Cessna 177 is
rated at three or four mph slower, The
only apparent reason for this is the
lack of wheel fairings.

Landing the Cardinal follows a fa-
miliar procedure. Fuel mixture is rich,
Carburetor heat is applied if needed.
The approach speed is between 80 and
90 mph. Flaps can be applied to the
first notch at 130 mph and full flaps
at slower than 105 mph. With full
flaps, the Cardinal can be bagged in
as slowly as 60 to 65 mph. The flare-
out is easy, but speed is lost more
slowly than with the Cessnas that have
greater frontal area. The proper
touchdown is. on the main wheels.
The rudder control is not unusuvally
sensitive, so there are no directional
problems.

The Cardinal is a very nice plane to
taxi. It can be cooled down micely on
a hot day. The steering is quick and
very responsive. Turns at 180 and 360
degrees in close quarters can be ac-

i f" el R 1

T W ESRR e R el T
LR R R A .‘?f‘. b
That smooth aluminum-and-fiberglass
cowl has a different shape from the
Skyhawk and sports only one exhaust
stack — which means there’s a four-
cylinder Lycoming inside.
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INFLIGHT TEST REPORT
Flying Time Three Hours

TEST LR Ew o b o CESSMA CARDIMAL
BIASE FRICE &8 v id o a i o vah ma g nisb o o oo 4 ST D
i R e : 1968
DESIGN TYPE . ... .. Hl_gh u.ang mnnnpl:n-l
EIF?LDE:S-I-S&WI;TI?S%NEEH Eﬂ.PAﬂIT":" ... Four
H iy = 2
EMPTY WEIGHT . .. .. . . to v 1*3?3 e
e F e e et . .935 pounds
BAGGAGE CAPACITY .. g g e e B lzﬂpuum:h
HUMBER OF DOORS . ., . L gt s s ikt woen B CTwo
FPOWER LOADING fLEE!HF‘J s T R T 15.7
WING LOADING {LBE.-’S-I;I rr: .................... . Y
LANDING GEARTYPE , ... .......... ««.....Fizxed tricycle
WINGSPAN . ., --...35 feet, 7.5 inches

wmr:.anz.n.:surn..'Z.'.'.'".'_'_'_'_'.Z_'. Ly
ODYERALL LEMGTH .. .. = '« - EEfﬂet. 11 5in¢hl‘5
OVERALL HENTE R R o o i .9 feet, 1 inch
WHEELBASE . : E feet, 5 inches

40

WHEEL TREAD . ;i o o ol et .-Bfeet, 3.5 inches
FROFPELLER BIZE. .. .. oo i sl T .76 inches
PROPEEEER: TYRE o= e e, ey = Flud p|h:h..aiumlnum
FUEL CAPACITY .. . .49 gallons
NUMBER-OF EMNBINESR: _ .5 0. o e o One
MBKE DEBNAIME!: .oy cmrs o DL e X 05 5 Lycoming
FISTON DR TURBINE . ... i i erdaicon o oo PEIGH
MUMBER OF CYLINDERS . ........... v ivvesvesr. . Four
SBUFEREHBRGEED &) . ... e oo s Sl e U Mo
HORSEPDWER: BATIMG e i 0 s s d B SR " .150
CARBURETOR OR INJECTION . ... Carhur'al:-nr
TOP SFPEED . . A e e . .o 144 miph
CRUISING SPEED, 75% POWER ..... ... .. . .. ... 134 mph
GALLONS PER HOUR, 752, POWER .................. 7toB
RAMGE, 75% POWER . ._ ... _._,...\ ... ... 7BO miles
AERVICE-CEIEIMGE . ol e e e (T 12,700 fest
RATE QOF CLIMB ... ._... Wi e e H L ol P
TAKEQFF RUMN .. ... .. ... 845 feet

TAKEOFF DISTANCE TO CLEAR 50 FEET ... . ... .. 1,575 fest

EANDING REEL oty o s el SRR ... . 400 feet
LANDING ROLL CLEARING 50-FOOT BARRIER .. . 1,135 feet
STALL SPEED, FLAPS DOWN ... .. ... ... About40 mph 1as
BEST RATE OF CLIMB SPEED,  ................ 88 mph

The easiest ways to distinguish the
Cardinal from its relatives in flight are
the absence of wing sfruts and the
radically different engine sound.

Another Cessno departure from
custom is this completely movoble
stabilater, which seems to impart a
slightly different feeling fo the
controls during stalls, slow-flight, and
landing.

complished with ease.

The instrument panel has been re-
vised extensively. It is canted five de-
grees for better viewing from the left
seat. Illumination at night is accomp-
lished by lighting the bottom two-
thirds of the panel by an overhead
light, while the upper third of the
pancl s lighted from beneath the
overhang. This same overhang mini-
mizes reflections during the day. Just
about everything has been provided
for on the panel. There is a place for
marker beacons. The fuel pressure
gauge 15 new. The jack for head-
phones is difficult to find, since the
lettering is blocked by the primer lev-
er. The fuel shutoff lever is located
on the left side of the console, and
the knob is wvisible only when pulled
back into wview. Thus, if you cannot
see the knob, the fuel has not been
shut ofl. The directional and horizon-
tal gyros are of the non-tumbling type.
As standard equipment, the Cardinal
has a turn coordinator, which looks as
if it is made by Brittain. It is perhaps
ironic that the turn coordinator is
standard, and there is now an extra
charge of 310 for those who prefer to
have the old needle and ball indica-
tor in its place.

The Cardinal flown for the test
flight had the outer ring on the air-
speed indicator for making corrections
for temperature and altitude. This unit
has been an optional extra on Cess-
nas for some time. On virtually every
Cessna flown, however, the tempera-
ture digits cannot be read from a nor-
mal position, because the surface of
the instrument panel overlaps the ring
oo lar and blocks the view. This is
an inconvenience that calls for a
prompt factory fix.

With the Cardinal, Cessna intro-
duces its own wing-leveler system. This
unit, which is attached to the turn co-
ordinator and the wvacuum system,
simply keeps the wings Jevel automa-
tically. It is an extra-cost option and

runs about 31,000 on the Cessna 177
and about %550 on the Cardinal.
However, the Cardinal flown for the
purpose of this report was not equip-
ped with the wing-leveler, since it had
in the panel the Cessna Nav-O-Matic
300. This is a single-axis autopilat of-
fering two-directional control. With ir,
the pilot can dial in turns to a pre-
selected heading, hold 1o an omni, or
intercept an omni radial and track in-
bound. On the Cardinal, this is an
51,800 extra. For those who want the
maost, there is a Nav-O-Matic 400 for
$3,700 extra, and this has the same
features as described for the 300. In
addition, it offers an altitude hoid,
and climbing or descent is dialed
by the pilot.

We tested the Nav-O-Matic 300
briefly during the flight by tuning it
to the omni setting and tracking in-
bound to the Wichita VORTAC. The
unit is simple to operate.

Such extras, of course, take the
Cardinal up into a much higher price
class. At the present time, it is a lot
of aircraft for the money. Insofar as
equipment is concerned, those items
standard on the Cardinal which are
not on the Cessna 177 include the two
gyro instruments, the rate of climb in-
dicator, the turn coordinator, a few
other odds and ends, and more luxuri-
ous appointments, including the wheel
fairings,

The Cardinal looks very different
from other high-wing Cessnas. The
styling is low and sleek. As a malter
of fact, the floor of the cabin is only
23 inches from the ground. The land-
ing gear has departed from the Cess-
na steel strut practice — although the
effect is now much the same. The
main gear legs are conically tapering
tubes which flex forward, backward,
up., and down to Kkeep the plane
smooth and level.

All in all, the plane is decidedly a
surprise from this phenomenally suc-
cessful manufacturer, and it will be
interesting to watch how it's accepted.

b S|



