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This invention relates to packages.

Considerable difficulty has been experienced in
packaging articles which are long and thin, such
as rotor blades for rotary wing aircraft. Such
articles are critical as to maintenance of a pre-
determined angularity and alignment, balance
and superficial contours under all storage, ship~
ping and service conditions, and the packages
must, therefore, be capable of passing various
dropping and analogous tests, with substantially
complete isolation of the packaged blade from
such shocks, Such rotor blades usually must
be assembled in sets of packages for storage or
shipment, after a carefully matched set for a
given rotor installation has ben assembled, with
each blade packaged in its own individual con-
tainer.

It is among the objects of this invention: to
improve the art of packaging; to improve the
art of packaging blades for propellers and rotors
and the like; to provide a simplified and economi-
cal package for long, thin articles such as rotor
blades in which the article is thoroughly isolated
and protected against shocks and impacts with a
simplified form of package assembly; and to pro-
vide other improvements as will become apparent
as the description proceeds.

In the accompanying drawings forming a part
of this description:

Fig, 1 represents a fragmentary vertical longi-
tudinal section through the assembled package of
this invention, with a packaged rotor blade illus-
trated as mounted therein;

Fig., 2 represents a transverse vertical section
through the blade-supporting portion of the as-
sembly taken on line 2—2 of Fig, 1;

Pig. 3 represents a transverse vertical section
through the blade root-supporting portion of the
assembly taken on line 3—3 of Fig. 1.

The container comprises an external box struc-
ture formed of end walls 10 and 1, elongated 1at-
eral or side walls respectively 12 and 183, a lower-
most or real floor 14, elongated to form the exz-
ternal bottom of the container, and an elongated
relatively removable lid 5. The word “elon-
gated” is used as these containers are frequently
of the order of twenty-one feet or more in length,
although the actual length will be only that nec-
essary to house or enclose the particular rotor
blade in question. For this purpose the walls,
bottom, and lid will be formed of laminated or
multi-ply sheets of the proper length or of short
sheets of laminated board notched or cut back
at the ends to form overlapping mutual exten-
sions, so as in total extent to form the necessary
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length of siding or boarding required. These
shorter lengths, if used, are suitably secured to-
gether and all of the side and bottom strips and.
end pieces are secured together and to suitable
corner and reinforcing strips as to form a rigid
sheet as desired, according to conventional box
constructions.

The first change from a standard box of gen-
eral formation and for general purposes, is to pro-.
vide a false floor 16 formed similarly to the other
sheets, and held in spaced relation to the real
floor by suitable transverse cross strips, batiens
or joists, such as 2 x 4'’ strips, or the like, 17, and
the latter are provided in parallel spaced rela-
tion at intervals for the full length of the box.

The article to be packaged is comprised, illus-
tratively, of a rotor or propeller or like blade 20,
which is of airfoil contour 21 adjacent the tip
end of the blade and for the major spanwise ex-
tent thereof, and at the root end is reduced into
and terminates in a generally cylindrical usually
asymmetrical blade root portion 22. The char-
acteristics of the supports for the extreme ends
of the blade are therefore radically different. To
simplify the problem of mounting such a rotor
blade 20 in isolated support in the box, two me-
tallic open-topped generally C-shaped metal
bands or frames 23 are provided, respectively to-
wards the ends of the box described, and extend-
ing transversely thereof. Each C frame faces
upwardly and comprises a lower supporting por-
tion 24, bolted to the false floor 16 in any suit-

“able manner, as by bolts 25, and leading by verti-

cal side walls 26 and 21, juxtaposed to and rein-
forcing side walls 12 and 13, into the upper hori-
zontally aligned spaced terminal supporting ends
28 and 30, generally parallel with the lower sup-
porting portion 24. There is a transverse clear-
ance 31 between the spaced terminal ends of the
supporting portions 28 and 30 of the straps or
bands. The side wall frame portions 26 and 27
are preferably bolted to the side walls 12 and
13, as by bolts 32. It is a preferred form of the
invention to locate the relatively rigid support-
ing frames 23 longitudinally at such points on
the false floor so that each is disposed substan-
tially medially between a pair of the parallel sup-
porting stringers or cross-strips 17 for the false
floor, so as to utilize the flexibility and resilience
of the false floor for the absorption of vibrations
and shocks, in addition to the insulating proper-
ties of the isolating supports to be described. The
supporting frame 23 may be formed of relatively
heavy stock of relatively narrow material so as
to have a rather restricted longitudinal extent,
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in order to save both weight and expense, al-
though obviously the precise sizes of the frames
will be a matter to be determined in accordance
with the weight and size of the articles to be
packaged. In order to distinguish between the
two supporting frames 23, for purposes of this
description, the airfoil sect10n—gupport1ng element
will be charactermed ‘as the element A; while'the
root-supporting element will be identified as ele-
ment B.

Tt is prefered according to this invention, that
the blades be supported and mounted in thewhox="
with the chord of the bladg:extending vertically.,
generally parallel with the ‘side walls.12; 1380
of the container. To accomphsh' this exped1- 1,,
tiously, the blade-contacting and root or blade
mount contacting portions areeach respectively™
arranged in two halves or two complemental por-
tions, one of which is permanently mounted on
thq respect;ve supportmg frames or. bands 23.. and_ o

ch is Temovablé ¢ ine'of”
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rubber mounting element is of the order of one
inch in thickness. When the blade 20 has been
inserted downwardly from the top to the posi-
tion of the leading edge thereof in the lower per-
manent portion of the assembly, the sponge rub-
ber will have been compressed to a thickness of
the.order of one-half an.inch... Whether this is
a uniform’ compressmrithrdugho .th’e;area, or
any approx1mate average compression depends
aupon the closeness with which the mounting fol-
lows the airfoil contours. Certainly, it is pre-

“ferred to reduce the thickness of the sponge rub-

hroughout its area. It will be
oftion 41 of the fixed bracket
::dOwnWar i and through the space 31
towald but clear of, the lower transverse sup-
portifig portion 245 the bracket or frame.

The -upper removable portion of the bracket
assembly of the airfoil portion of the assembly
comprises two spacec} al1gqed planar wing. por-
tlons 48 and B i rd
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upon said lining. The complemental removable
portion of the root clamp comprises the trans-
versely aligned spaced wings 6f and 62, con-
nected by the arcuate center section 63, inter-
nally carrying the arcuate layer of sponge rubber
64, and the connecting divergent arms 65, and
66. After the cylindrical root or blade mount
has been disposed in its permanent supporting
portion 58 and 60, the upper portion of the sup-
port is moved vertically downwardly until the re-
spective wings of the fixed and movable elements
are juxtaposed, then the bolts 87 are tightened to
force the upper cap member 61, 65, 63, 66, and
62 into tight firm clamping relation upon the
blade root. Thus, the entire blade will be held
at the root and the tip in an isolating and cush-
ioned support in which, regardless of the direc-
tion of the impact on the external casing or box,
the delicately balanced rotor blade will be
shielded against all disruptive shocks and strains.
The degree of compression of the sponge rubber
is indicated by the distance between the dash and
dot lines of Figs. 2 and 3 indicating uncompressed
sponge rubber, and the solid lines of the com-
pressed sponge rubber.

Having thus described my invention, I claim:

A package for rotor blades having an airfoil
section and a reduced mounting portion, com-
prising a generally oblong box, a pair of generally
C-shaped frames mounted in Ilongitudinally
spaced relation transversely in the box with the
open side of the C-shaped frames extending up-
wardly to form transversely spaced supporting
arms generally parallel with the bottom of the
box, a permanent girfoil section-receiving ele-
ment comprising a pair of generally alighed
spaced wing elements connected by a trough of
partial airfoil shape hent downwardly out of the
line of the wings in the space between the said
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supporting arms and toward the closed opposite
side of the frame, means for isolatingly mounting
the said wings on the said arms in a substantially
shock-proof mounting, a yielding layer disposed
in said trough in position to receive and to be
compressed by an edge of the airfoil section of
the blade, 2 complemental detachable girfoil sec-
tion engaging element comprising a pair of gen-
erally aligned spaced wing elements connected
by a trough bent upwardly out of the line of its
said wings, a layer of yielding material disposed
in the last mentioned trough and arranged to
be compressed by the other edge of said airfoil
section when the complemental element is pushed
upon the blade, means connecting the respective
juxtaposed wings to esfablish clamping of the
airfoil section of the blade, means for resiliently
clamping the reduced mounting portion of said

. blade, and means for mounting the last men-
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tioned means isolatingly upon the other of said
pair of C-shaped frames.

LOUIS H. CARGILIL.
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