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This invention relates to aeronautical propel-
ler blades, and more particularly to a method
for securing static and dynamic balance in de-
tachable hollow steel propeller blades.

It is very important in the manufacture of
detachable propeller blades that each blade he
in static and dynamic balance. To secure static
balance the blades are so constructed that the
center of gravity of all the transverse sections

16 of each blade fall on a single line through the
blade ab right angles to the axis of rotation of
the propeller. Blades so constiucted are in-
herently in dynamic balance since the center of
gravity of any section of one blade always bal-

16 ances the corresponding section of an opposite
blade and, as a result of this dynamic balance,
will operate without an appreciable amount of
vibration at high speed and under load of air
pressure.

Heretofore the detachable propeller blades
most commonly used were of solid construction
and to secure static balance therein a hole was
bored in the shank end of the blade, which was
filled with a sufficient amount of metal heavier
28 than that of which the blade was constructed

to increase the weight of the blade the required
amount. With hollow steel propeller blades the
problem of adding metal to the blade to secure
static balance therein is more complex, due pri-

30 marily to the construction of the blade itself.
Such blades are made of a very fine alloy steel,
heat treated and hardened to secure a definite
metallurgical structure which will withstand the
various forces acting on a whirling propeller, and

36 plated with a hard coating to prevent erosion
and to protect the blade from the effects of rain,
sleet and the like. To secure accurate static
balance it is generally necessary to add metal to
the blade after the heat treating and plating

40 operations, due to the unevenness of the plating.
While it is obvious that the metal necessary to
secure static balance in the blade may be readi-
1y added to the interior of the blade, since there
is no useless central core in a hollow steel blade,

45 it is also apparent that this metal must be de-
posited on the blade in such a way that the
metallurgical structure and the exterior finish
or plating of the blade will not be affected there-
by. Otherwise the structure of the blade will

50 be weakened at the point where the metal is
added or the plating will be so affected that it
will tend to chip off, thereby necessitating a re-
plating of the blade.

The principal object of my invention is to

56 provide a method for balancing hollow steel pro-

20

peller blades whereby metal may be added to
the interior of the blade without affecting the
structure of the blade secured by the heat treat-
ment.

Another object is to provide a method for 60
depositing metal in 2 hollow steel propeller blade
after the blade has been heat treated and plated
or finished.

A further object is to provide a practical
method for depositing metal to the interior of @
s hollow propeller blade to secure static and
dynamic balance which ijs simple to perform,
does -not require any considerable amount of
time, and does not add materially to the cost of
the blade.

These and other ckjects which will be obvious
to those skilled in this particular art, are ac-
complished by means of this invention, one
embodiment of which is described in the fol-
lowing specification and jllustrated in the ac-
companying drawing, wherein:

Pigure 1 is a view in side elevation of the
apparatus used in carrying out my invention,
and

Fig. 2 is an end view of the apparatus.

In carrying out my improved method I take
3 hollow steel propeller blade designated as 10
to which metal is to be added to give it static
and dynamic balance and position it in a tank
11 supported in an inclined position on a suitable 86
frame 12 to which it is secured by suitable strap
members 13. The blade is so positioned in the
tank that the tip end thereof bears against &
member 14 adjacent the end of the tank and
forms a stop for limiting the inward movement 90
of the propeiler blade 10, while the shank end
of the blade is supported on a movable fork 15
so that the open end of the blade may be held
in the proper and desired position to permit ac-
cess to the interior of the blade. The blade 10 96
is also so supported on the fork 15 that it may
be readily turned about its longitudinal axis, the
purpose of which will more fully appear.

When the blade 10 has been so positioned in
the tank 11, a suitable electric arc welding torch 100
(not shown) is inserted into the interior of the
blade and metal is applied to those portions there-
of where it is necessary to affect the balance of
the blade. The circuit for the arc welding torch
may be completed by securing one of the con- 105
ductors to & suitable member as 16 extending
from the frame 12. In order to prevent the tem-
perature to which the blade is raised during the
welding operation from injuring the metallurgical
structure of the propeller blade secured by the 110
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heat treatment ang weakening the blade at that

point and also to pbrevent the plating on the ex-

terior of the blade from peeling, the tank 11

which has the end partially closed as at 17, is

5 filled with water or some other cooling medium

So that the blade 10 is bractically submerged
therein,

When metal is to be deposited on the interior

f the blade, the blade is turned about its lon-

10 gitudinal axis so that the portion of the blade to
which the meta] is to be applied is located below
the level of the water or cooling medium in the
tank. By so submerging these portions of the
blade in a cooling medium the heat created by the

15 welding process is rapidly carried away from the
blade whereby the temperature of the blade at
that point is brevented from being raised to
such a degree that if the blade has been heat
treated or plated, it would affect the metallurgical

20 structure of the blade or the finish on the exterior
of the blade, '

It is apparent from the foregoing description
~that I have provided 8 novel method for weld-
ing metal on the interior of a hallow propeller

25 blade whereby the wall of the blade is cooled
during the welding process and weak spots in the
blade resulting from injury to the structure of
the steel secured by the heat treatment are
avoided.

30 It is also apparent that with my method for
depositing metal to the interior of a hollow steel
bropeller blade it is possible to manufacture per-
fectly balanced propeller blades since the metal
for giving the static and dynamic balance to

35 the blade may be added thereto after the plating

overcome, . :
It is understood that certain changes, modifica-
40 tions and substitutions may be made herein with-
out departing from the spirit of my invention,
or the scope of the appended claims,
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What I claim as new and desire to secure by
Letters Patent is:

1. The method of adding metal to hollow plated
propeller blades to statically balance the same,
which consists in immersing the blade, tip end
first, in a cooling liquid and depositing meial
on the interior surface of the blade by welding,

‘while it is so immersed at g point below the level

of the cooling liquid.

2. The method of adding metal to the interior
of a hollow steel propeller blade having a plated
exterior surface to -Increase the weight thereof
which consists in positioning the blade, tip end
first, in a tank filleq with a cooling medium, in-
serting a welding torch into the interior of said
blade and welding the required amount of metal
on the interior surface thereof at a point below
the level of the cooling medium in the tank,
whereby the heat generated during the welding
process will be rapidly carried away to prevent
injury to the plating and metallurgical structure
of said blade.

3. The method of adding metal to the interior
of a hollow steel propeller blade to increase the
weight thereof which consists in positioning the
blade, tip end first, in a tank filled with a cooling
medium, inserting a welding torch into the in-
terior of said blade and welding the required
amount of metal on the interior surface thereof
at a point below the level of the cooling medium
in the tank, whereby the heat generated during
the welding process will be rapidly carried away
to prevent injury to the metallurgical structure
of said blade.

4. The method of adding metal to hollow pro-
peller blades to statically balance the same, which
consists in immersing the blade, tip end first, in
a cooling liquid and depositing meta] by welding,
at a point below the level of the cooling liquid
and on the interior surface of the blade while it
is so immersed.

JAMES H. McKEE,
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