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The present invention relates to the design of
girders or spars which run from the one side of
an aireraft structure to the other and consist
of a pluralily of longitudinal parts to be con-
nected with one another,

Such girders are used In aireraft, for instanee
in the wings, tail groups, and the llke. It is
necessary to build these girders of several parts
in vlew of joints in the structure. Such joints
are caused, e. g. by the transverse subdivision of
the wing because of the insertion of the fuselage,
or by the arrangement of the so-called Inter-
mediate pleces of the wing. The porticn of the
girder located between the points of separation
must be provided on both sldes with attachment
members to which the other parts belonging to
the girder may be attached.

In order to make ourselves fully understood,
the term “longltudinal member” will be used In
the specification herelnafter and in the clalms to
denote those portions or members of a girder
which in a conventional girder type are located
near the top and the bottom of the girder when
the latter is in a horizontal position, and which
usually are farthest remote from both sldes of
the neutral zone when the girder Is subject to
bending loads; and the term “longitudinal ele-
ment” is to indicate one of the alined parts of
which g “longitudinal member’ subdivided trans-
versely of its longitudinal extension Is composed.

In the conventional design and construction of
the afore-mentioned lolnts or polnts of separa-
tion, the longitudinal members of a girder are
composed of & plurality, in general three, longi-
tudinally alined elements, and the attachment
members are so arranged on the longltudinal
members of the glrder that to each end of the
middie element of a longltudinal member an at-
tachment member s riveted which 1s separately
made and provided with a threading. For this
purpose, every attachment member must have
a flange-like collar or projection to be fixed to
the middle one of the longitudinal elements for
effecting the connectlon. The longlitudinal ele-
ments of the other girder parts to be attached
to the longitudinal elements of the middle girder
parts are secured to the attachment members
by means of cap units. The design of this type
shows, on each longltudinal member of & grider,
two flelds of rivets the ellmination of which is
highly deslrable since they weaken both the lon-
gltudinal members and the attachment mem-
bers. Moreover, the attachment members riveted
to the longltudinal members of the conventional
pirder type must have a certain length in order
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to safeguard the necesisary strength. This is par-
ticularly inconvenient in the case of a tubular
deslgn of the middle element of a longltudinal
member into which the comparatively long
flange-like portions of the attachment members,
serving for the riveting must: be. slroved: from
both sides. In that event, the middle longitudi-
nal member must have a certain minimum length
which makes it hardiy possible to bridge very
shortly distanced polnts of separation im this
manner. For this reason the attachment mem-
bers have besen welded to the elements of the
longitudinal members In another well-known
structure. However, this structure requires two
welded regions the elfnrination of which is. desir-
able.from an economic.view polnt as well as from
the view polnt of strength, quite aside from the
fact that the welding. causes a further increase
in the consumption of material.

The purpose of the prezent invention is to
eliminate these drawbacks. The inventlon. con-
temMates to provide a longitudinal member of
a glrder, In which the mentioned difficulties and
drawbacks are avoided by the arrangement of
the attachment members on. the longitudinal
member, and in which, moreovar, material,
welght and productiont costs can be sawveqd, and
the strength and rigddity of the comnection of
the longltudinal elements can be very consider-
ably Increased,

According to the invention, the attachment
members are United with the middle element. of a
longitudinal member to a one-piece body so that
any riveting and welding Is avolded. The deslgn
of the attachment bhosses or heads, and that of
the longitudinal member as well as the connec-
tion of the longitudinal member elements with
each other may be optlonal, screw connections,
bolt connections, or bayomet couplings being
suited to the purpose. The longltudinal mem-
ber proper is preferably designed as a so-called
open section, having & cavity open on a portion
of its circumference. The cross sectlon of the
member, which may be e, g. U~ or T-shaped
passes gradually over, at the ends of the longi-
tudinal elements composing the longltudinal
member into the thickened round shape of the
connection head, advantageously in such a man-
ner that the center of gravity of the cross-sec-~
tion lles approximately on the axls of the head
which may be threaded.

Further oblects and details of the Invention
will be apparent from the description herein-
after and the accompenying drawing lllustrating
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three different embodiments thereof by way of
example. In the drawing:

Fig. 1 shows an open section, middle element
of a longitudinal member.

Fig, 1a i3 a cross-section along line la—Ila of
Pig, 1.

Fig. 2 is a round section longitudinal element
with bolt connection.

Fig. 3 shows likewlse a round section with a
thread bayonet coupling, and

Fig. 3a Is a cross-section along line 3a—3a in
Fig. 3. TFig. 4 shows the whole arrangement of
the girder.

According to Fig. 1 and la the longitudinal
member comprises the middle element | and the
lateral elements 10, 1. Element | has & flat U-
shape In cross-section, that 1s to say it has a web
4 with lateral flanges 5, 6 and 7. Towards the
ends of the longitudinal element I, this proflle or
sectlon passes gradually over into the round form
of connection or attachment heads which have a
c¢ylindrical boss and & thread carrying extension
8. The attachment head may have a hole or re-
cess, with the object or reducing the weight into

which a mushroom-like plece 9 is Inserted. The .

attachment heads of the longitudinal element |
may be connected with the longitudinal elements
i8, 1t. The end portion of each of the latter has
a hollow ball shape so that its Interior surface
snugly fits the arch or camber of the plece 8.
The nuts 12 provided on the end portions of the
longitudinal elements 10, |1 may be screwed upon
the threading of the attachment heads and thus
hold the longitudinal elements firmly together.
The cross-sectlon of the longitudinal elements
has such a position relatively to the attachment
heads that is center of gravity S (Fig. 1a) falls
on the axis of the connection heads.

In place of the screw connection, a bolt con-
nection is shown in the embodiment of Fig. 2. In
the two lateral ends of the longitudinal element |
tapered recesses (4 are provided In the axied di-
rection, The end portlons of the longitudinal
clements 10, (1 to be attached are shaped as
truncated cones in such a manner that they may
be pushed Into the recesses i4. Both parts, viz.
the attachment head of element | and the end
portion of the element |1 to be attached to ele-
ment I, have holes running perpendicular to their
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axes, When the longitudinal element to be at-
tached s Inserted into the attachment head, said
holes are brought to register and are engaged by
& connectlion body 15 such &8s & bolt, wedge or the
like, driven into the attachment head of the mid-
dle element | in a diametrical direction,

According to Pigs. 3 and 3a, the attachment
head of the longltudinal element | 1s designed as
an Interiorly threaded boss 16 and the end por-
tion of the longitudinal element to be attached
thereto is destened as & screw stud I17. Both the
Interiorly threaded boss and the screw stud have
recesses 18 and 19 in their threaded portions
which make it possible to push or telescope them
readily and without interference by the threaded
portions, into each other In the axial direction
until the screw body 11 comes to a stop on the
bottom of the Interlorly threaded boss 16 on the
longitudinal element i. Upon reaching this end
position, locking may be effected by an axial turn-
ing in the manner conventional in bayonet locks.

In Fig. 3a the interlorly threaded boss 16 of the
longitudinal element 1 is shown in cross-section,
and also the screw body 1T of the longitudinal
element 11, the hody 1T being turnable in the boss
16 in the direetion of the arrow for the purpose of
locking.

In Fig. 4 the whole arrangement of the girder
unit is illustrated, which runs from the one side
of an alreraft structure to the other and conslsts
of a plurality of longitudinal parts connected
with one another, On account of the Insertion
of the fuselage 20 the girder i3 subdivided trans-
versely of its longltudinal extension and com-
lznﬂses the longitudinal elements 21, 22, 23, 24, 25,

6.

In the middle part of the longitudinal member
which 13 embraced by the fuselage 20 the longi-
tudinal elements 21 and 22 are joint together by
means of a sheet metal plate 27 forming the web
of the girder,

In the outer portions the longitudinal elements
23, 24 and 25, 26 are joint together by diagonal
bracing members 28. The longitudinal elements
21 and 22 lying within the middle part embraced
by the fuselage 28 are illustrated In detail in Figs.
1-32 of the drawing.

KURT CYRON,
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