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To all whom it may concern: 
Be it known that I, EDMUND B. CARNs, a 

citizen of the United States of America, re 
siding at Detroit, in the county of Wayne 

5 and State of Michigan, have invented certain 
new and useful Improvements in Aircraft, 
of which the following is a specification, ref 
erence being had therein to the accompany 
ing drawings. - 

10 The invention relates to aircraft construc 
tion and has more particular reference Co 
????? structural frame for Wind-exposed sur 

It is the object of the invention to con 
struct the frame of metal and to secure a 
maximum of strength with a minimum of 
weight. It is a further object to more accu 
rately maintain the desired contour, particu 
larly of the edge portions of the surfaces. It 
is also an object to effectually cushion the 
frame upon the spars or other members 
which attach it to coöperating portions of 
the machine. 
In the drawings: 
Figure 1 is a plan view of a frame mem 
Fig. 2 is a cross-section thereof; 
Fig. 3 is a sectional perspective view of a 

portion of the contour edge strip for the for 
ward edge of the plane; 

Fig. 4 is a view similar to Fig. 1 showing 
a modified construction; 

Fig. 5 is a cross-section through one of the 
contour ribs, showing the means of cushion 
ing the same upon the spar; Cs 
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ig. 6 is a perspective view of adjoining 

strut and rib members; Fig. 7 i a perspective view of a modified 
construction of rib member; 

Fig. 8 is a section showing the manner 
of securing the fabric; 

Fig. 9 is a plan view of a modified con 
struction; Fig. 10 is a horizontal section through ad 
joining strut and rib members. Fig.11 is a perspective view of a modified 
form of strut. 

Fig. 12 is a section on the line 12-12 of 
Fig. 4. . . 
Si, improved frame construction is pref 

erably formed from sheet metal members 
fashioned by pressing or stamping and 
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lightened by perforations. These members 
include contour ribs which are fashioned to 
the desired cross sectional contour of the 
wing or other wind-exposed , -rface; also 

edge strips, which impart the desired form 
to the edge portions of the surface, and 
struts or brace members intermediate the 
ribs. The ribs A are preferably pressed to 
form top and bottom flanges B and B with 
a connecting web C, which is perforated or 
Cut away, as indicated at D, to lighten the 
structure. The forward edge strip E is also 

60 

formed of sheet metal, return bent at E' to 65 
form the forward edge or nose, with the 
return-bent flange re-bent to form a cross 
strut or brace E by which the desired angu 
lar relation is maintained. To lighten this 
strip it is perforatid, as at E, the perfora 
tions being preferably arranged in staggered 
rows, and to stiffen the structure. annular 
flanges E surrounding the perforations are 
struck inward, producing a trussing effect. 
The rear edge of the strip is reinforced by 75 
a bent flange E which is re-bent at E and is 
secured to the main portion by spot-weld 
ing or other suitable means. The portion E° 
is also secured to the main portion of the 
8??? in a similar manner. he rear edge of the plane is provided 
with an edge strip F which also is return 
bent to form a channel section. At the point 
of attachment to the ribs the strip F is provided with forwardly projecting por 
tions F which are rounded to produce in 
effect gusset connections with the ribs. In 
termediate these gusset portions the strip 
is inwardly flanged, as indicated at F, and 
at intervals these flanges abut and are spot 
welded or otherwise secured to each other 
at F. The ribs A are suitably spaced, and 
to hold them in proper relation a series of 
cross struts are arranged therebetween. 
The struts G are preferably formed up from 95 
perforated sheet metal into an I-beam with 
triangular head portions G formed by re 
bent flanges. These re-bent flanges are 
suitably secured to the web of the beam, preferably by tongues G on the flanges en 
gaging slits in the web and bent over or 
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a clenched. The struts are arranged in aline 
ment with each other on opposite sides of 
the ribs, to which they are secured by 
tongues G engaging slits in the web. The 105 
tongues G8 of the adjacent strut members 
project through the slits oppositely and are 
secured by clenching. There are also pref 
erably arranged bearing members G of soft 
sheet metal which are arranged on opposite 10 
sides of the web of the rib and are slitted 
in alinement with the slits in said wel). 
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Thus the tongues G securely attach the 
strut members to the rib members and also 
fasten in position the bearing members G, 
which, being of softer material prevent the 
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ends of the struts from cutting into the web. 
The frame, composed of the rib members 

A, strut members G and edge strips, E and 
F secured to each other as described, is 
mounted upon spar members by passing the 
latter through alined apertures in the webs 
of the rib members. Surrounding these 
apertures in the webs are annular members 
H which together form a groove for receiv 
ing a bushing I of felt or other cushioning 
material. Thus instead of having a metallic 
contact bearing on the spars the frame is 
supported through the medium of these re 
silient yieldable cushions. - 
The ribs A are strengthened by pressing 

therein rounded bead portions R, and A 
??????in??? longitudinally adjacent to the 
flanges and B. These flanges are 
also provided with inturned portions B° 
to form a section with a rounded edge, 
which avoids cutting of the fabric stretched 

The re - bent portlon B* can thereover. 
be formed integral with the rib, as 
illustrated in Fig. 6, or it may be formed 
of a separate channel shaped member, as 

30 illustrated at B: Fig. 7. Where the latter 
construction is employed the channel strip 
may be secured to the flange B by spot-weld 
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65 edge strips which are of sufficient strength 

h 

ing or other Suitable means, and by striking 
up loop portions B in this channel strip se 
curing means is provided for a binding wire 
which secures the fabric to the rib. Thus, as 
'shown in Fig. 8, the fabric J after being 
stretched over the frame is secured to each 
of the ribs by binding wires K threaded 
through the loops B. 
The modified construction of securin 

means for the fabric is shown in Figs. 6 an 
9, in which studs L are secured to pro 
ject from the flanges B, said studs having 
flanged heads L'. The fabric J is then 
stretched over the frame and binding wires 
K’ are laced up the studs. 
As has been stated, the web portions C of 

the ribs A are cut away to lighten the struc 
ture, and to further stiffen these ribs annu iar flanges D are turned adjacent to the 
apertures, forming reinforcements similar. 
to those used in the edge strips E. Y 
The frame formed as described may be 

used in wing construction either by forming 
each wing of a single unit or by a plurality 
of units mounted on the same spars. The 
end portion of the wing is given the desired 
contour by an end strip M which also is of 
a return-bent form in croSS-section, and lon 
gitudinally is of a predetermined contour, 
as shown in Fig. 4. 

In use the frame being covered, with fab 
ric, the latter is held in form first by the 
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to hold their shape under the maximum 
stresses. Intermediate these edge strips the 
fabric is fashioned by the form of the ribs, 
and as the whole frame is substantially 
rigid no objectionable distortion can take 
place. On the other hand, there is sufi 
cient flexibility in the metallic elements of 
the frame to distribute the stresses and to 
resiliently yield to a slight extent. How 
ever, as soon as relieved from stress the 
frame assumes its original form and is un 
affected by atmospheric conditions. 
What I claim as my invention is:- 
1. In aircraft construction, a frame con 

prising contour ribs, cross struts and edge 
strips formed of sheet metal, a spar men 
ber passing through alined apertures in said 
contour ribs, annular bearings surrounding 
the apertures for said spar member, and 
cushioning material in said annular bear 

2. In aircraft construction, a wing frame 
comprising contour ribs and cross struts 
formed of pressed sheet metal, and an edge 
strip at adjacent ends of said contour ribs 
comprising a portion passing on One side 
of said ribs, a return bent portion passing 
on the other side thereof and a re-bent flange 
between the latter and the former portions. 

3. In aircraft construction, a wing frame 
having a nose or edge strip formed of per 
forated sheet metal, the forward edge of said 
strip being return-bent with an angular bent 
flange extending between the return-bent 
portions and forming a strut, and an in 
wardly turned flange on the rear edge of 
said strip for bracing the same. 

4. In aircraft construction, a wing frame 
having a forward edge or nose strip formed 
of perforated sheet metal, the forward edge 
of said strip being returned-bent and hav 
ing an angularly bent flange between the re 
turn-bent portions and the rear edge of said 
strip having an inturned flange and a re 
bent flange forming a hollow bead. 

5. In aircraft construction, the combina 
tion with parallelly arranged contour ribs, 
of strut members between the ribs formed of 
perforated sheet metal having their oppo 
site edges bent into a triangular cross Sec 
tion and secured to the central web portion 
thereof. ? 

6. In aircraft construction, a frame com 
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prising parallelly arranged ribs of pressed 
sheet metal and of a channel cross section, 
edge strips at the opposite ends of said ribs 
connecting the same, the forward or nose 
strip being formed of perforated sheet metal 
having a return-bent portion, and the rear 
strip being of a channel cross section with forwardly projecting portions connected to 
said ribs and curved gusset connections. 

7. In aircraft construction, the combina 
tion with a contour rib formed of sheet 
metal and having a web portion and flanged 
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edge portion, of a strut member also formed 
of sheet metal having its end abutting against 
said web portion and provided with a tongue 
passing through a slit in said web and 
clenched to form a securing means. 

8. In aircraft construction, the combina 
tion with a contour rib formed of sheet 
metal, of strut members also formed of sheet 
metal arranged to abut against opposite sides 
of said web portion in alinement with each 
other, said strut members being provided 
with projecting tongues extending through 
a slit in said web portion and clenched to 
secure said strut members to the rib. 

9. In aircraft construction, the combina 
tion with a contour rib formed of sheet 
metal, of a strut member also formed of sheet 
metal with return-bent edge portions and a 
projecting tongue at the end thereof for 
passing through a slit in the web of said rib, 
and a sheet metal bearing member inter 
posed between the end of the strut member 
and said web, said bearing member being 
also slitted for the passage of said tongue. 
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10. In aircraft construction, a sheet metal 
frame member having a re-bent edge portion 
and a tongue projecting from the re-bent 
portion passing through a slit in the adjacent 
sheet metal and clenched thereto. 

11. In aircraft construction, a frame 
member formed of sheet metal having an 
edge portion re-bent into substantially tri 
angular cross-section, and a tongue project 
ing from the re-bent edge passing through a 
slit in the adjacent sheet metal and clenched 
thereto. ????? 

12. In aircraft construction, the combina 
tion with a contour rib formed of sheet metal 
and having a flanged edge portion, of a 
channel shaped reinforcement engaging said 
flanged edge portion and secured thereto, 
said reinforcement having a flange engaging 
said contour rib adjacent to its flanged edge 
portion, an eyelet struck out from said chan 
nel shaped member and a securing strip for 
the fabric engaging said eyelet. 
In testimony whereof I affix my signature. 

EDMUND B. CARNS, 
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