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SECTION 1
MODEL DESIGNATION

A—HUB MODEL DESIGNATION

The diagrammatic description is self explanatory. A dash and a number
added to the hub model designation indicates a minor change which does not
affect the eligibility.

Hub Model Designation

Parts List

S.A.E. propeller shaft size

Blade Shank Size
Number of blades
Identifies basic design

| C-Hartzell Controllable
|HA-Hartzell Adjustable

B—BLADE MODEL DESIGNATION

The blade model designation consists of four numbers. The first group of
two numbers denotes the diameter of the propeller in inches. The second
group of two numbers denotes the basic model number or templates used. The
left hand version is designated by an "L" preceding the blade model designa-
tion. For example:

l Blade Model Designation

L 8bz7 CcR -2

L——————————'Diameter reduced 2 inches

Reworked from 86-in. diameter

Type of Plastic Material

Basic Model Number of Templates Used

Diameter in inches

Left Hand Version



SECTION 11

DESCRIPTION

A - CONTROL

The Hartzell Hydro-Selective Propeller is a hydraulic controlluble propeller.
The pitch of the blades can be set to any predetermined value within thc normal
operating range by moving the cockpit control to the proper position correspond-
ing to the engine speed desired. For example, the push-pull control is pushed
all the way in for take-off, anc is pulled out for high speed and cruise. An
intermediate position will provide an intermediate pitch settiryg or rpm valuc.

B - BLADES

The blades are of a special plastic composition known as "Hartzite". The mater-
jal has unusually good properties for propellers, such as high strength, good
vibration cualities, and is impervious to the effects of weather and salt water.
The bledes are made as thin as metal blades, consequently the efficierncy is
ecually high. As "Hartzite" absorbs vibrations, it results in smoother operation
then most propeller materials.

C - HUB

The hub assembly is unusually simple and inexpensive, consisting essentiully of
a steel hub element, blade clamps to which are fastened counterweights, blade
bearings and the hydraulic jack urit. The hydraulic unit consists of a cylinder
bolted to the engine crank case, a movable piston, a ball bearing which trans-
lates the motion from the non-rotating piston to the rotating hub assembly by
means of two linke, and the hydraulic servo valve. Engine oil pressure is used
tc actuate the mechanism.

D - MODELS HC-l2x2C-1, 2, 3, +, 5, and 6 (See Section X for dash 7 anu 8).

T™e HC-12x2C-1 model has approximately 1C to 1k degrees pitch range, which is
suificient for normal low and high speed control. The cylinder is desigaca
cpecifically to mount on the Continental E-185 engine, either directly with
studs or indirectly with brackets.

The -2model is similar tc the -1 except the pitch range is >3 degrees which
enables the pitch to be reversed for ground or water handling. Also, the cylinder
mounts airectly to any engine having a standard SAE 20 spline thrust plate.

"he -, model is the samc as the -2 except the cylirder is larger, therelfore will
operate on lower engine oil pressures. (8-7/8 0.D. for -3 as compared to 7-5/8
0.D. for -2 model.)




The -3 propeller was assembled with three counterweight configurations, as follows:

Model HC-12X20-3 has counterweights that measure 4.65 inches between the extreme
points of the long corner or edge.

Model HC-12X20-3A has counterweights that measure 4.5 inches long and do not have

a large notch milled along the inside corner to provide clearance for the propeller
hub nut. This model requires the 1/8" increase in length which is accomplished

by attaching 1/8" or two 1/16" plates on the end of the counterweight using two
10-32 cap screws one inch apart centrally located.

Model HC-12X20-3C has counterweights 4.5 inches long; however, there is a large
notch milled along the inside corner to provide clearance for the hut nut.

The -4 model is essentially the same as the -1 model except for the cylinder uount-
ing provision. Vhereas the -1 model is designed specifically to mount on the
Continental E-185 engine, either with brackets or directly with studs, the -4
model utilizes the -2 cylinder which mounts on the standard S.A.E. thrust plate.

The -5 model is an improved version of the -1. The links which transmit the
motion from the hydraulic element to the blades have been replaced in the -5
model by push rods and forks.

The -6 model is essentially the same as the -5 model except for the cylinder
mounting provision. It utilizes the -2 cylinder which mounts on the standard
SAE thrust plate.

L.




SECTION III

INSTALLATION INSTRUCTIONS

When the propeller leaves the factory it is completely assembled and partly filled
with grease. The pitch of the blades is set for its particular application and
the clamp and blades are marked with matching lines.

A - INSTALLING PROPELLER

1.

u.

Clean crankshaft and crankcase nose section. Install bronze rear cone
against the thrust nut. In Ranger engine installations, the thrust nut
(Ranger Part No. 7815) must be removed and turned down in a lathe to
3.2104 .005 over all diameter.

The hydraulic cylinders for model HC-12X20-1, used on North American built
Navions, were mounted on the Continental E-185 engine with sheet metal
brackets. This was necessitated because at the first part of the program
the engine had no provisions for bolting the cylinder directly on to the
engine crankcase. Iater the D series engines came through with four tapped
holes for this purpose. Therefore, two cylinder mounting instructions

are necessary:

a. For Continental engines requiring brackets:

Locate the valve near the top of the engine, remove cylinder from
propeller assembly and secure it to the mounting brackets, which
presumably are already bolted to the engine, with Allen head screws
making sure the assembly is seated fully on the pilot flange of the
engine crankcase. Be sure that the brackets pull the cylinder up

tight against the engine crankcase; otherwise failures of the

brackets and propeller components will result. Loosen through-bolts

on engine to push the assembly back against the crankcase, if necessary.
Safety Allen head screws and torque through-bolts.

b. For engines having provisions to bolt the cylinder directly to crank-

case: Locate valve near top of engine and remove piston from cylin-
der. 1Install a 1/6L4" hard paper gasket between the cylinder and
the crankcase. (It is also recommended that gasket compound be
used.) Use elastic stop nuts and aluminum washers on the studs in-
side the cylinder. Studs or nuts MUST NOT extend out more than 5/8
inches from the surface of the cylinder, else the piston will be
prevented from receeding fully.

Check the inner and outer "O" Rings, also the "O" ring grooves, of the
piston for cuts or other defects that may cause o0il leaks, and install
"0" rings and felt seal on piston.

0il the crankshaft, rear cone, "O" rings and the inner surface cf the

-5-



10.

ll.

13.

cylinder. A thin film of antiseize compound (Specification AN-C-53) or
an equivalent mixture of 70 per cent white lead and 30 per cent engine
oil by volume is advisable on the threads of the engine shaft.

Attach the proper hydraulic fittings onto the valve body.

Place propeller on crankshaft and align wide hub spline with shaft blind
spline (if used). In the case of the -2 and -3 models, turn the nut
about two threads on the shaft making sure the threads have engaged
properly. Never use force to start the nut.

Turn the piston so the number stamped on the flange matches with the
same number stamped on the front edge of the cylinder and so that the
three pins in the cylinder will line up with the holes in the piston.

By hitting the inboard portion of the blades with the palm of the hands,
enter the piston into the cylinder taking precautions not to cut the "O"
rings in the process. The valve body should be at either extreme of its
stroke in order to allow air to escape from the cylinder.

As soon as possible start the nut on the threads of the shaft and then
push the piston into the cylinder by applying hand pressure on the counter-
weights. )

Tighten the nut on the crankshaft using a bar about 3 or 4 feet long with a
force of 50 lbs. - maximum effort of a man pulling with one hand.

With piston bottomed in the cylinder, check travel of piston by measuring
between jack plate (5) and shoulder of hub. The travel should be .4l3

to .375 on models -1 and -5, .507 to .469 on model -4, and 1.062 to 1.09k4
on models -2 and -3. Shim behind cone (6) if distance insufficient.
Safety nut to engine shaft.

Install 3/8" to 1/2" I.D. flexible hose from pressure side of the engine
to the lever side of the valve and from the engine crankcase to valve.
This hose must be sufficiently long and arranged so that the valve can
be moved in and out freely. Locate the drain fitting in the crankcase
as close to the valve as possible - not over 18 inches.

With the cockpit reverse control line forward (in the case of the rever-
sible propeller) just off the locked position, attach this control line
at the propeller to the short end of the lever (42) on the valve (41) making
sure that the clamping bolt is tight against the bracket on the cylinder.
When moving the cockpit reverse control lever into the locked position,
there should be an increase in tension due to the slack being taken up in
the 1lines.

With the piston bottomed in the cylinder, the cockpit propeller control
handle pulled out approximately 2-1/4'" from the instrument panel, and the
valve body located midway between the cotter pin and the base of the
guide pin; attach the propeller pitch control line to the valve lever.
(Valve body shown in mid-position on parts diagram.)
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