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UNITED STATES PATENT OFFICE. .

WILLARD C. DURGAN, OF SYRACUSE, NEW YORK, ASSIGNOR OF ONE-THIRD TO
: FREDERICK GEYDUSCHEK, OF HICKSVILLE, NEW YORK.

AEROPLANE.

1,048,509.

To all whom it may concern: »

Be it known that I, Wirarp C. Dureax,
a citizen of the United States, and a resi-
dent of Syracuse, in the county of Onon-
daga and State of New York, have invented
certain new and useful Improvements in
Aeroglanes, of which the following is &
specification.

The invention relates to improvements in
aeroplanes, and it consists in the novel fea-
tures, structure and arrangements of }lyarts
hereinafter described, and particularly
pointed out in the claims.

" The invention resides more particularly
in a novel aeroplane wing, and in the con-
struction and assemblage of the parts thereof.

The object of the invention is to pro-
duce an aeroplane wing, the parts of which
may be very quickly and securely assembled,
and at the same time to provide a structure
which will enable the ready repair of the
wing in the event that a rib thereof should

- become broken or -otherwise injured and re-
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- accordance with and embodying the inven-'
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quire to be replaced by a new rib. )
great ‘deal of difficulty, expense and

A
delay has heretofore been occasioned when-
ever it became necessary to remove a broken

rib from the wing of an, aeroplane and sub-

stitute a new rib therefor.

One of the main purposes of my inven-
tion is to provide an aeroplane wing struc-
ture in which, with very slight delay or
difficulty, an entire rib may be removed
from the wing and another rib substituted
therefor. -

The invention will be fully understood
from the detailed description hereinafter
presented, reference being had to the ac-
companying drawings, in which:

Figure 1 is- a top view, partly broken
away, of an aeroplane wing constructed in

tion; Fig. 2 is a longitudinal section through
the wing of an aeroplane and is intended to
represent more particularly a side elevation
of my new aeroplane wing-rib with rela-
tion to the spars of the wing, Fig. 2 show-
in% the spars in cross-section; Fig. 3 is an
enlarged longitudinal section through a por-
tion of an aeroplane wing embodying my
invention, the portion of the rib illustrated
being shown in side elevation; Fig. 4 is a

Specification of Tetters Patent.
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"Patented Dec. 31,1912,

Application filed June 4, 1912. Serial No. 701,510,

vertical transverse section through the same

on the dotted line 4—4 of Fig. 3; Fig. 5isa

like section illustrating the rib-construction
of the invention, and Kig. 6 is a correspond-
ing section showing a partial modification
of the invention. ‘ )

In the drawings, 10 designates the aero-
plane wing as a whole, 11 the ribs thereof,
12 the spars extending at right angles to
and embraced -by said ribs, 14 the upper
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layer,of canvas of the wing, and 15 the -

lower layer of canvas thereof.

The spars 12 are elongated bars of suit-
able material and may be of any usual or
suitable construction. The ribs 11 are of
special construction, and they comprise
upper and lower integral strips or bars 16,
17, respectively, and intermediate corre-
sponding sections 18, 19, respectively, lo-
cated between the two middle spars 12,
intermediate corresponding sections 20, 21,
disposed between one of the inner spars
and the adjacent outer. edge spar,. and
corresponding sections 22, 23 located be-
tween the other inner spar .and the other
outer edge spar, as clearly represented
in Fig. 2. The upper and lower strips or
bars, 16, 17 extend the full length of the rib
and engage the opposite surfaces of the

several -spars 12, four -of said spars being

shown, while the corresponding sections 18,
19 match each other and at their ends en-
gage the facing sides of the two inner spars
and completely fill the space defined by said
spars and between the upper and lower strips

or bars 16, 17. The sections 20, 21  at their,

ends engage the adjacent spars and the fac-
ing sides of the upper and lower strips or
bars 16, 17, and the sections 22, 23 at their
ends engage the adjacent spars and closely
fit against the inner facing surfaces of the
upper and lower strips or bars 16, 17. The
several parts of the rib are firmly secured
together by screws and nuts extending there-
through at appropriate points along the

length of the rib, and I illustrate in detail

in Figs. 3 and 4 one appropriate screw and
nut means for securing the parts of the rib

oyment of the means
illustrated in Figs. 3. and 4,.1 apply metal
cap plates 24 to the upper and lower edges
of the rib and introduce through one of said
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plates an elongated tubular nut 25 and
through the other ot said plates an elongated
tubular nut 26 to engage a stationary screw
97 disposed within tubular openings in the
corresponding upper and lower rib secticns
(18, 19, or 20, 21, or 22, 23), said screw be-
ing a double-ended screw carried by a block
98 set within recesses in the adjoining edges
of said rib sections, which block, with the
cobperation of the rib sections, prevents this
serew 27 from having any turning motion.
The nuts 25, 26 are in the form of hollow
internally threaded tubes to be screwed upon
the ends of the screw 27, and said nuts are
provided with heads 29 having screw-driver
slots 30 by which, with the aid of a screw-
driver, they may be readily applied to op-
erative position. The ends of the screw 27
extend outwardly into the bars or strips 16,

17, and the nuts 25, 26 extend inwardly

through said bars or strips and to a consid-
erable extent through the rib sections con-
fined between said bars or strips. I may
employ the cap plates 24, nuts 25, 26, and
serew 27 without additional or other attach-
ments, but preferably T will also utilize the
said screw and nuts as means for securing
lower sheets of canvas 14, 15
upon the ribs of the wing, and therefore in
Figs. 3 and 4 I illustrate the canvas as ap-
plied against the cap plates 24 and show
on the outer ends of the nuts 25, 26 plates
31 to clamp the canvas against the cap plates
24. When the plates 31 are made use of as
means for securing the canvas té the ribs,
I will, between the sheets of canvas and the
plates 31, employ a strip of strong tape or
the like 32 extending lengthwise of the rib
at the inner side of all of the plates 31 with
which the rib may be provided.

In Fig. 5 1 show the rib having the nuts
25, 26 and screw 27 without the canvas-se-
curing plates 31. Figs.4and 5 illustrate the
same rib structure and the same nuts and
serew, but in Fig. 5, as in Figs. 1 and 2, I
omit the supplemental plates 31 for securing
the canvas, the rib and its parts in each in-
stance being the same and my main inven-
tion being present whether the canvas is se-
cured by the plates 31 or otherwise fastened

_to the ribs. I prefer to secure the canvas to

the plates 31 and to

the ribs by means of
the nuts 25, 26 but I

apply said plates on

~may tack or nail the canvas to the ribs, in
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lieu of using the plates 81, should occasion

so require or seem desirable.
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In the modification illustrated in Fig. 6,
T number the upper and lower strips or bars
of the rib 40, 41, respectively, and the inter-
mediate sections 42, 43, respectively. In the
construction shown in Fig. 6 the screw 44
is integral with the lower cap plate 45 and

_extends through the lower strip or bar 41

and the intermediate sections 43, 42 and into

95,
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the upper strip or bar 40. The upper por-
tion of the screw 44 receives the tubular nut
46 which corresponds with the tubular nuts

downwardly through the -upper cap plate
47 and upper strip or bar 40 and also nearly
through the intermediate section 42.
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96, hereinbefore referred to, and extends
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Tn the several forms of the invention -

shown, the rib is in the nature of a sectional
or knock-down rib, the parts of which are
capable of being very readily assembled from
the cpposite or upper and lower sides of the
spars and of being very firmly and quickly

75

secured together by means of the screws and

nuts. In the event that a rib of the wing
should become broken, said rib may be very
readily replaced by another rib of the con-
structlon presented by me, the canvas being
slit only along the rib to be removed and
the parts of the new rib being inserted very
quickly and secured together mainly with
simply the use of a screw-driver. .

It has heretofore been the subject of great
annoyance and difficulty, especially on the
field, to replace a broken rib of an aero-
plane wing- with a new rib.” My invention
enables a new rib to be substituted for a
broken or injured rib at minimum cost,
trouble and delay. '

T shall preferably utilize the rib-securing
means of my invention as an aid to fasten-
ing the canvas in position, and hence in
Figs. 3 and 4 I illustrate the outer binding
plates 81 and tapes 32 held by the same nuts
that engage the screw for the purpose of
securely fastening the upper and lower
sheets of canvas on the ribs of the wing.
The plates 24;-as well as those numbered 45,

and lower strips or bars of the rib, as clearly
shown in Figs. 4, 5 and 6, said flanges serv-

ing to prevent said plates from having any
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.47, are preferably formed with flanges to -
| engage the opposite side edges of the upper
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turning action during the tightening of the ..

nuts and screws and to present an efficient
and desirable construction. I also recess the
facing sides of the strips or bars 16, 17 (and
40, 41) of the rib, as at 48, to receive and
interlock with the intermediate rib-sections,
as 18, 19, and thereby increase the stability,
efficiency and desirability of the rib stiuc-

ture as a whole.
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I do not limit my invention to all of the 4
details of form and construction shown,

_since I know of no earlier aeroplane-wing

having a rib formed of detachable sections
or at all analogous to the constructions pre-
sented by me.. The parts of my rib are read-
ily constructed and transpertable and may
be assembled in the wing in a very conven-
ient manner and also readily femoved there-
from should occasion so require, the upper

and lower halves or sections of the rib being
detachable from each other upon the freeing
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of the nuts and screws which bind said parts
_to%sther. ‘
hat I claim as my invention and desire
to secure by Letters Patent, is:
1. An aeroplane-wing comprising spars,
ribs, a suitable covering fabric, said ribs be-
ing composed of upper and lower strips or
bars extending crosswise of said spars at op-
posite sides thereof and intermediate sec-
tions between said strips or bars and the
facing sides of said spars, and means appli-
cable at opposite sides of the ribs and extend-
ing through the same for securing the parts
thereof together and against the spars, said
meéans comprising a series of screws and
nuts and the nuts being in the form of inter-
nally threaded tubes entering the ribs to en-
gage the screws and having slotted heads.
2. An aeroplane-wing comprising spars,
ribs, a suitable covering fabric, said ribs be-
ing composed of ‘upper and lower strips or
bars extending crosswise of said spars at op-
posite sides thereof and intermediate sec-
tions between said strips or bars and the
facing sides of said spars, and means appli-
cable at opposite sides of the ribs and ex-
tendin% through the same for securing the
parts thereof together and against the spars,
said ‘means comprising flanged-cap-plates
engaging the opposite upper and lower sur-
faces and side edges of the ribs, and a series

. of screws and nuts in operative relation to
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. mediate sections

said ‘plates, said nuts being in the form of

internally threaded tubes entering the ribs |

to engage the screws and having exposed
heads. :
8. An aeroplane-wing comprising spars,

ribs, a suitable covering fabric, said ribs be-.

ing ‘composed of upper and lower strips or

bars extending crosswise of and at opposite

sides of the spars and intermediate sections
between said strips or bars and the facing
sides of said spars, and means at opposite
sides of the ribs for securing the parts there-
of together and against the spars, said inter-
eing in upper and lower
parts or divisions faced against each other
at their inner edges and having their outer

‘edges set in recesses -provided for them in
the facing sides of said strips or bars.

. 4. An aeroplane-wing comprising spars,
ribs, a suitable covering fabric, said ribs be-
ing composed of upper and lower strips or

hars extending crosswise of said spars at
opposite sides thereof and intermediate-sec-
tions between said strips or bars and the
facing sides of said spars, and means ap-
plicable at opposite sides of the ribs and ex-
tending through the same for securing the

60 parts thereof together and against the spars,
- said means comprising flanged cap - plates

- engaging the opposite upper and lower sur-
faces and side edges of the ribs, and a series
of screws and nuts in operative relation to

said plates, said nuts béing in the form of
internally threaded tubes entering the ribs

to engage the screws and having exposed

heads, combined with outer plates on said
nuts for securing the canvas of the wing
against said cap-plates.
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5. An aeroplane-wing comprising a suit-

able covering fabrie, spars, ribs composed
of upper and lower strips or bars extend-
ing crosswise of said spars at opposite sides
thereof and intermediate sections between
said strips or bars and the facing sides. of
said spars, and means for securing the parts
of the ribs together and. against the spars
comprising "double-ended screws embedded
in said intermediate sections and tubular
nuts extending inwardly through said strips

| or bars and engaging said screws. ,
6. An aeroplane-wing comprising a suit-

able covering fabric, spars, ribs composed of
upper and lower strips or bars extending
crosswise of said spars at opposite sides
thereof and intermediate sections between

bars and the facing sides of

said strips or

said spars, and means for securing the parts

of the ribs together and against the spars
comprising double-ended screws embedded
in said intermediate sections, cap plates ap-
plied on the outer edges of said strips or
bars and tubular nuts extending inwardly
through said cap plates and said strips or
bars and engaging said screws, said nuts
having heads on their outer ends.

7. An aeroplane-wing comprising a suit-
able covering fabric, spars, ribs composed of
upper and lower strips or bars extending
crosswise of said spars at opposite sides
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thereof and intermediate sections between

‘said strips or bars and the facing sides of

said spars, and means for securing the parts
of the ribs together and against the spars
comprising double-ended screws embedded
in said intermediate sections, cap plates ap-

’ Elied on the outer edges of said strips or

ars and tubular nuts extending inwardly
through said cap plates and said strips or
bars and engaging said screws, said nuts
having heads on their otiter ends, combined
with outer plates on the outer ends of said
nuts for securing the canvas of the wing
against said cap plates. )

8. An aeroplane-wing comprising a suit-
able covering fabric, spars, ribs composed of
upper and lower strips-or bars extending
cross-wise of said spars at opposite sides
thereof and intermediate sections between
said strips or bars and the facing sides of
said spars, and means for securing the parts
of the ribs together and against the spars
comprising double-ended screws embedded
in said intermediate sections and tubular
nuts extending inwardly through said strips
or bars and engaging said screws, said in-
termediate sections being in upper and lowei
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divisions and said screws having blocks at
their middle portions set in recesses formed
in the adjacent edges of said divisions.

9. A portable knock-down rib for the
wing of an aeroplane comprising upper and
lower strips or bars extending the full
length of the rib, upper and lower interme-

diate sections confined between said upper |

and lower strips or bars and at their ad-
joining end portions being spaced apart,
and means applicable from the upper and

1,048,500

lower sides of the rib and extending through
the same for detachably binding the parts
of the rib together. '

Signed at Syracuse, in the county of 15
Onondaga and State of New York, this 31 -
day of May, A. D. 1912.

WILLARD C. DURGAN.

Witnesses: :
Lopwie Trace, Jr.,
Rarpa K. Dorax.




