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a. 

Application November 30, 1945, serial No. 631,986 
7 Claims. (Cl. 170-159) 

This invention relates to aircraft, such as 
helicopters, in which a set of rotor blades is em 
ployed instead of fixed wings. More particul 
larly, the invention is concerned with a novel 
rotor blade structure for use in such aircraft, 
which is light in weight, capable of withstanding 
the bending and other stresses to which it is 
subjected in service with an ample factor of 
safety, and can be readily fabricated to the close 
tolerances that are imposed on such structures. 
The new rotor biade is of all-metal construction 
and of relatively few parts and it includes adjust 
able weighting means by which its chord-wise 
and Span-wise balance and the location of its 
center of percussion can be varied. By the pro 
vision of such weighting means, it is possible to 
balance one of the new blades, so that it will be 
interchangeable for others of the same design in 
the same rotor set, so far as static, pendular, and 
aerodynamic balance is concerned. The blade 
of the invention includes various novel features 
of construction, such as the attachment of the 
mounting tube, the internal bracing, etc., which 
will be pointed out in the following description. 
For a better understanding of the invention, 

reference may be had to the accompanying 
drawings, in which 

Fig. 1 is a top plan view of one form of the 
new rotor blade, certain parts being broken away 
or shown in section; 

Fig. 2 is a view of the blade in front elevation; 
Fig. 3 is a plan view of the blade tip with parts 

broken away; ??? " 
Fig. 4 is an end view of the blade tip looking 

from the left in Fig. 3; Fig. 5 is a longitudinal sectional view on line 
5-5 of Fig. 1; 

Figs. 6 and 7 are transverse sectional views om 
lines 6-6 and 7-7, respectively, of Fig. 1; 

Fig. 8 is a transverse section, similar to Fig. 7, 
on line 8-8 of Fig. 9; 

Fig. 9 is a fragmentary plan view of a modi 
fied construction; 

Fig. 10 is a sectional view 
of Fig. 11; 

Fig. 11 is a bottom plan view with parts broken 
away of a modified construction; and 
: Fig. 12 is a top plan view, with parts broken 
away or shown in section, of another form of the 
new rotor blade. 
... The rotor blade assembly illustrated in Figs. 
1 and 12 comprises a wing-like sheet metal mem 
ber or shell 10 having a leading edge í í and a 
trailing edge '2. The shell has upper and lower 
surfaces of suitably curved airfoil form extending 
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chord-wise from the leading edge to the trailing 
edge and the shell gradually tapers in thickness 
from its inner or root end to its outer or tip end, 
the outer end of the shell being closed by a tip 3 
of suitable contour and construction. The shell 
O in divided into a leading or nose Section 4 
and a rear or trailing section 45 joined together 
in overlapping relationship with the forward 
edges of the trailing section 15 telescoped within 
or butt joined to the nose section 4 and riveted or 
otherwise secured thereto at spaced points 6 
(Figs. 6 and 7). 
The nose section f4 is the main structural 

member of the assembly and it is formed of sheet 
metal, such as stainless steel, aluminum alloy, or 
other similar metals or alloys. The trailing sec 
tion f 5 is then preferably made of lighter sheet 
metal, such as magnesium alloy, so as to decrease 
the blade weight and obtain proper weight dis 
tribution. Section 4 is preferably formed of a 
metal sheet folded back upon itself longitudi 
nally and section 5 is preferably made of two 
metal sheets riveted or otherwise secured to 
gether at spaced points (7 with a narrow wedge 
shaped metal strip 8 between the sheets and 
serving as a filler which extends the entire length 
of the shell O. Section 4, if desired, may be 
made of a single sheet of metal folded back upon 
itself, in which event, the strip 8 may be elimi 
nated. 
The blade is internally braced by means of spar 

channels only and without the use of ribs, and 
two of these channels are utilized, as will be de 
scribed, as a means of attachment of the blade 
to the mounting tube. The number of spar chan 
nels used will vary in different blades and the con 
struction illustrated includes a front channel 9, 
a central channel 20, and a rear channel 2, of 
which channels 20 and 2 extend substantially 
the entire length of the blade except for the tip 
and channel 9 extends only a portion of the 
length of the blade from the root end thereof. 
The front channel 9 lies within the nose section 
4 and its upper and lower flanges extend for 
wardly in contact with the inner surface of the 
metal sheet forming the wall of the section and 
are riveted or otherwise secured thereto at 
spaced points 22. The central spar, channel 20 
also lies within the nose section adjacent the over 
lapping joint between that section and the trail 
ing section. The flanges of channel 20 extend 
rearwardly and are secured to the telescoped 
edges of the two sections by rivets 6. The rear 
channel 2 together with any additional chan 
nels that may be required lies within the trail 
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that coristruction is preferred because assembly 
of the parts is simplified and a structure of suit 
able strength is obtained by the use of the spar. 
channels alone. Ribs, however, may be en 
ployed to provide additional bracing, if desired. 
In the foregoing, the parts have been described 

as being secured together by riveting, but it will 
be apparent that ordinary welding, spot welding, 
cycle welding, and other methods of attachment 
may be used with equal advantage. 
We claim: 
1. A rotor blade for use in aircraft which com 

prises a hollow wing-like metallic member, a 
mounting element extending into the inner end 
of the member, supporting means in the mem 
ber including a longitudinally extending sleeve 
encircling the mounting element and having out 
wardly projecting flanges arranged in pairs and 
secured to the walls of the member, and longi 
tudinally adjustable weighting means mounted 
within and extending along the leading edge of 
the member for balancing the latter. 

2. A rotor blade for use in aircraft, which 
comprises a nose section and a trailing section, 
the sections being made of metal and extending 
lengthwise of the blade and being secured to 
gether, a mounting element extending into the 
nose section from the root end of the blade, in 
ternal reinforcing means for the sections, includ 
ing a plurality of spar channels extending length 
wise of the sections, substantially from end to 
end thereof, each channel having upper and 
lower flanges throughout its length engaging the 
inner surfaces of the sections and secured there 
to, a pair of the channels within the nose sec 
tion forming a socket in which the inner end 
of the element is received and secured, the flanges 
of one channel of the pair being secured to the 
sections along their lines of junction, the trail 
ing section containing at least one channel, and 
weighting means mounted within the nose Sec 
tion and adjustable longitudinally thereof for 
balancing the blade, said means including a pair 
of elongated weights disposed end to end and 
together extending substantially the entire 
length of the nose section and bolts passing 
through slots in the weights for holding them 
adjustably in place. 

3. A rotor blade assembly for use in aircraft 
which comprises a hollow wing-like sheet metal 
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member formed of a nose section and a trailing 
section extending longitudinally of the member 
and joined together, a longitudinally extending 
supporting sleeve within the nose section and 
having outwardly projecting longitudinal flanges 
arranged in pairs along its outer surface, one 
pair of flanges extending along the joint between 
the nose and trailing sections and secured to 
the united edges thereof and another pair se 
cured to the walls of the nose section, a tubular 
shank secured within the sleeve and projecting 
outwardly beyond the inner end of the member, 
and a pair of weights mounted within the lead 
ing edge of the nose section and together ex 
tending substantially the entire length thereof, 
the weights being longitudinally adjustable for 
balancing the blade. 

4. A rotor blade assembly for use in aircraft 
which comprises a hollow wing-like member 
formed of a nose section and a trailing section 
extending lengthwise of the member and joined 
together in overlapping relationship along their 
edges, the nose section being made of a sheet 
of metal folded to define the leading edge of the 
member and the trailing section being made of 
two sheets of metal joined together at the trail 
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ing edge of the member, a tip closing the otitéf 
end of the member, a plurality of spar chan 
nels mounted in and extending lengthwise of the 
member including one in the nose section, an 
other adjacent the joint between the nose and 
trailing Sections, and a third in the trailing sec 
tion, the spar channels having flanges secured to 
the walls of the sections, the first and second 
channels being formed with oppositely disposed 
recessed portions providing a socket, a tubular 
shank mounted in the socket and projecting out 
wardly beyond the inner end of the member, 
and balancing means in the leading edge section 
including a pair of weights mounted in the lead 
ing edge of the nose section and together ex 
tending substantially the entire length thereof, 
the weights being longitudinally adjustable to 
balance the blade. 

5. A rotor blade for use in aircraft which com 
prises a hollow Wing-like metallic member, rein 
forcing means within the member providing a 
plurality of longitudinally extending internal 
supports for the member, a mounting element 
connected to an adjacent pair of the supports 
within the member and projecting out of the 
member at its inboard end, longitudinally adjust 
able weighting means mounted within and ex 
tending along the leading edge of the member, 
said means including a pair of weights disposed 
end to end and together extending substantially 
the entire length of the member and bolts passing 
through slots in the weights for holding then 
adjustably in place, and chord-wise adjustable 
weighting means mounted within the member 
and including a weight and a bolt mounted chord 
wise within the member and threaded through 
the weight. 

6. A rotor blade for use in aircraft which como ~ 
prises a hollow Wing-like metallic member, rein 
forcing means within the member providing a 
plurality of longitudinally extending internal sup 
ports for the member, a mounting element con 
nected to an adjacent pair of the supports within 
the member and projecting out of the member at 
its inboard end, longitudinally adjustable weight 
ing means mounted within and comprising a pair 
of weights disposed end to end and extending 
along the leading edge of the member throughout 
substantially the entire length thereof, a weight 
mounted within the nose section of the member 
near its outboard end, and a bolt extending chord 
wise through the leading edge of the member and 
threaded through the weight, the bolt being ro 
tatable to shift the weight chord-wise of the 
member. 

7. A rotor blade for use in aircraft, which 
comprises a nose section and a trailing section, 
the sections being made of metal and extending 
lengthwise of the blade with their edges secured 
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together, a plurality of spar channels mounted 
within the blade and extending substantially the 
entire length thereof, each channel having upper 
and lower flanges throughout its entire length, 
one channel lying within the nose section with 
its flanges secured to the upper and lower parts 
thereof, a second channel lying adjacent the con 
nected edges of the sections with its flanges se 
cured to those edges, the third channel lying 
within the trailing section with its flanges secured 
to the upper and lower parts thereof, the portions 
of the webs of the first and second channels ad 
jacent the inboard end of the blade being formed 
concave to one another to provide a socket, and 
a cylindrical mounting element extending 
through the inboard end of the blade into the 
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socket in engagement with and secured to the Number 
concave portions of the channels. 2,111,975 

FRANCIS ANTHONY HOFFMAN. 2,362,301 
f MAXIK B. HARLOWW, 2,380,583 

V 5 2,430,948 
REFERENCES CATE) 

The following references are of record in the Number 
file of this patent : 369,478 

UNITED STATES PATENTS ? ? 452,61 
Number Name Date 
1,50,606 Leitner –----------- July 5, 1924 

8 
Name Date i 

Larsen et al. -------- Mar. 22, 1938 
Pecker -------------- Nov. 7, 1944 
Cierva -------------- July 31, 1945 
Platt --------------- Nov. 18, 1947 
FOREIGN PATENS 

Country Date 
Great Britain ------ War. 24, 1932 
Great Britain -------- Apr., 9, 1936 


