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1

This invention relates to aircraft canopy con-
structions wherein a transparent body, permit-
ting vision in all directions, is firmly mounted in
and engaged by a skirt or framepiece at its edges,
whereby and through which the canopy may be
positioned and carried by the fuselage of an air-
craft.

Among its other objects the instant invention
contemplates a transparent canopy body which,
while formed to permit full and general vision
in all directions, may be of any practical shape
and be secured and mounted on the fuselage of
an aircraft at its edges or edge portions only.

The present structure proposes a transparent
plastic canopy, having its body arched both longi-
tudinally and transversely and having its edge
portions fixedly secured to a metal frame or skirt
in such manner that differences in the coefficients
of expansion and contraction of the materials
employed in said body and frame are accommo-
dated and compensated for without setting up
unbalanced forces within the plastic body and
without causing any distortion or warping
thereof.

With the above and other objects in view, as
will be apparent, this invention consists in the
construction, combination and arrangement of
parts, all ‘as hereinafter more fully described,
claimed and illustrated in the accompanying
drawings, wherein:

Fig. 1is a side elevation of a canopy constructed
in accordance with the present invention;

Fig. 2 is an elevation of the canopy looking aft
from its forward end;

Fig. 3 is a vertical section taken along line 3—3
of Fig. 2 to illustrate the details of construction
of the forward end of the canopy where it, in full
forward position, coacts with the windshield;

Fig. 4 is a vertical section through the frame-
piece or skirt along line 4—4 of Fig. 1 to illustrate
the construction of the skirt or framepiece, its
cooperation with and its engagement of the
transparent body of the canopy and the position-
ing and mounting of one of the bulkheads or
spacers situated within the skirt or frame-piece;

Fig. 5 is a vertical section through the frame-
piece or skirt along line 5—F5 of Fig. 1 to illustrate
the structure employed in the frame-piece or
skirt of the canopy and its cooperation with the
transparent body at points intermediate of the
bulkheads or spacers positioned within the
frame-piece or skirt;

Fig. 6 is also a vertical section through the
frame-piece or skirt along line 6-—6 of Fig. 1 and
illustrates the mounting of the transverse yoke
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positioned within the canopy and the ccopera-
tion thereof with, and the mounting thereof omn,
the frame-piece or skirt of the canopy;

Fig, 7 is a transverse section along line 7—7 of
Fig. 4 to show the details of construction and
mounting of one of the bulkheads or spacers em-
ployed within the frame-piece;

Fig. 8 is an end elevation of the yoke with the
skirt or frame-piece removed to illustrate the
structure by which the yoke is attached to said
skirt or frame-piece; and

Fig, 9 is an elevation of one type of bulkhead
or spacer employed within the skirt or frame and
which differs from other types only in size and
degree.

The present canopy construction embodies a
transparent canopy of the “Bubble type” but
may, of course, include any type of transparent
canopy body capable of being secured at its edges
to a skirt or frame-piece by which it is mounted
upon the aircraft fuselage. While any type of
transparent material may be employed in the
body of the canopy the instant invention con-
templates a transparent body made of synthetic
resins and more particularly a body of acrylic
resin. In materials of this kind there is a wide
difference between the coeficient of expansion of
the body of the canopy and the metallic frame-
piece or skirt which frames and embraces its
edges and by which it is mounted on and secured
to an aircraft fuselage. This difference in the
coefficients of expansion of the materials used and
employed in the canopy structure must be accom-
modated and compensated for and to that end
the present invention is designed to rigidly and
permanently secure the plastic transparsnt body
of the canopy to the skirt or frame-piece with-
out setting up unbalanced forces and at the same
time permit the free and untrammeled relative
expansion and contraction of the several com-
ponents of the canopy structure without injury
to or distortion of the parts and to do so without
using any of the usual and customary fastening
means such as rivets, bolts, etc., passing through
the transparent plastic body portion of the can-
opy structure. -

In the drawings 10 designates the fuselage of
an aireraft and Ui the windshield fixed against
movement to the fuselage at the front end of the
cockpit. The present canopy construction, gen-
erally designated as C is mounted for reciproca-
tion over the cockpit and the fuselage 10 in a
fore-and-aft movement toward and away from
the windshield 11 in the usual conventional man-
ner. It is to be understood that the mounting of
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the canopy C for movement relative to the fuse-
lage is not an essential hereof since a fixed or
stationary canopy may readily employ the pres-
ent construction. In its forward or closed posi-
tion the front end of the canopy C contacts and
abuts the windshield {{ thereby completely en-
closing the cockpit. Reversely in its rearward or
aft position the forward end of the canopy C is
spaced from the windshield i{ thereby opening
and permitting access to the cockpit.

The present invention is only concerned with
the canopy C which comprises a transparent
plastic body portion {2 permanently engaged ab
all of its edges by a frame or skirt-piece. To that
end the inner surfaces of the transparent body
12 of the canopy has a bead or rib {3 cemented
or otherwise permanently secured to its inner
surface at and adjoining its longitudinal edges
and a similarly formed bead or rib 14 attached to
its inner surface at and adjoining its transverse
edge, viz: the forward edge thereof which in closed
position contacts with the windshield 1. These
beads or ribs 13—i{4 project inwardly from the
edge portions of the transparent body 12 of the
canopy. The bead {3 is of substantially rectan~
gular cross-section and is of a uniform thickness
at least equal to the thickness of the body i2 of
the canopy and by extending inwardly from the
edge of the canopy a distance greater than its
thickness presents a substantial structure to be
engaged and clamped. The head {4 at the trans-
verse or forward edge of the body 12 is somewhat
greater in thickness than the body and adjacent
the edge of the body is appreciably thicker than
the bead £3. At its rear edge this bead {4 merges
into the integral, sloping extension {4’ resting
flush against and, like the bead itself, cemented
or otherwise permanently attached to the inner
face of the body 2.

The skirt or frame-piece which is secured to
the longitudinal edges of the canopy C ifor clamp-
ing and engaging cooperation with said edges and
with the beads {3 at said longitudinal edges,
comprises a skirt-plate 15 which overlaps the
outer surfaces of the longitudinal edges of the
body 12 of the canopy at its upper or inner edge
and projects beyond the limits of said body 12 at
its lower edge. The outer surface of the body 2
has the recess 1% adjacent and parallel to each

of its longitudinal edges for the recepbion of the

upper edge of the skirt plate 8. Secured to the
inner surface of the skirt plate {5 in any suitable
manner, as, for instance by the boits or rivets 17,
is an intermediate supporting plate {3 which ad-~
joining its lower edge rests flush against the in-
ner surfaces of the skirt plate 15 just below and
parallel to the upper edge of said plate. This
supporting plate i8 is Z-shaped in section, being
bent inwardly, as at 19, to rest against the lower
longitudinal edges of both the body {2 and the
bead 12 and in alignment with the inner surface
of the bead i3 being bent upwardly to create a
section 28 thereof to rest flush against the head
and terminate just below the upper longitudinal
edge thereof. -

An inner clamping plate 21 is spaced from and,
medially of its width, is disposed substantially
parallel to the skirt plate {8. Adjacent ifs lower
edge 3 portion 22 of the plate 2{ slopss toward
the lower longitudinal edge of the skirt where
it is bent to create an edge flange situated parallel
to the plate {5 and where it is permanently se-
cured by the bolts or other suitable fastening
means 23, piercing both plates {5 and 21. At its
upper edge the clamping plate 21, through part of
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its length, has a right angular portion 24 posi-
tioned in the plane of the part {9 of the support-
ing plate {8. In approximate aliznment with the
inner surface of the bead {3, the angular portion
34 bent upwardly to form a clamp 25 bearing
fiush against the extension or section 28 of the
plats 18, A transverse flange 28 is provided at
the extremity of the clamp 25 to extend over and
cap the upper longitudinal edge of the coacting
bead i8. Thus the longitudinal edge of the body
{2 of the canopy is clamped firmly and perma-
nently to the frame-piece or skirt and is held in
place against movement transversely of the
frame-piece in one direction by the supporting
plate 18 and against movement relative to the
frame-piece in the opposite direction by the
portions 25 and 28 of the clamping plate 21.
The structure just described comprises the con-
struction of the skirt or frame-piece through-
out the major portion of its length, viz: forward
of tha yoke or arch 35. Aft of this ycks or arch
35 the consiruction of the frame-piece or skirt
is modified somewhat, as will be hereinafter de-
scribed, because of the pronounced convergence
of the opposed sides in the particular canopy
shape hsre used as an example of one embodi-
ment of this invention.

To cushion the junctions between the metallic
members 5, 26 and 26 and the transparent
plastic body 12 and bead 13, and to take up any
irregularities which may occur in either, a com-
pressibie fiexible gasket. 27, of rubbsr or similar
material, is positioned. in. the recess {8 between
the body (2 of the canopy and the upper longi-
tudinal edge of the skirt plate 15, and crosses the
lower lengitudinal edges of the body {2 and the
bead 8 to lie between the section 2§. of the sup-
porting plate 18 and the inner face of the bead
18 as well as between the flange 28 of the clamp-
ing plate 21 and the upper longitudinal edge of
the bead #3.

A flexible lip of rubber or other suitable ma-
terial 28 projects below the lower longitudinal
edge of the skirt plate {8 and has an inwardly

. extending flange 29 gripped between the edge
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flange of the sloping portion 22 of the clamping
plate 2! and the inner surface of the skirt plate
13 adjacent its outer longitudinal edge. This
lip 28 bears against the skin {0 of the fuselage

= as illustrated in Figs. 2, 4, 5 and 6, and constitutes

2, seal between the frame-piece or skirt and the
fuselage.

At intervals, bulkheads or spacers are inter-
posed between the clamping plate 2f and the.in-

5 ner surface of the skirt-plate 13 and therefore

are situated within the frame-piece or skirt.
Each of these bulkheads or spacers comprises a
vertical plate 38 positioned transversely within
the skirt or frame-piece and provided with op-
vositely extending flanges 31—32 at its vertical
edges, which in the assembled structure respec-
tively rest flush against the inner faces of the
skirt plate {§ and the clamping plate 2{ below
the longitudinal edge of the body 12 and its bead
§8. The flange 3! is secured to the skirt plate
{8 in any suitable manner, as for instance by the
bolts or rivets 33, while the flangs 32 may be
welded or otherwise attached to the inner face
of ‘the clamping plate. The lower edge of the
plate 38 of the bulkhead or spacer is sloped to
correspond to the slope of the section 22 of the
clamping plate 2¢ and is there provided with an
angularly disposed flange 24 resting flush against
the inner surface of the sloping portion 22 of the
clamping plate 2{ to be welded or otherwise se-
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cured to the plate 21 at that point. In this man-
ner a rigid plate 30 is interposed between the skirt
plate i5 and the clamping plate 21 and overcomes
any tendency of these plates to collapse or move
one toward the other, the bulkhead or spacer 38
being secured to the skirt plate {5 and to the
clamping plate 21 and its sloping section 22 by
the flanges 31, 32 and 34 formed integraily from
the bulkhead 35 and resting flush against the in-
ner surfaces of the coacting plates. The connec-
tions befween the flanges 81—32 and the plates
{5—2{ not only secure the bulkhead in its trans-
verse position within the skirt or frame-piece,
but also reinforce the coacting elements or com-
ponents of the skirt or frame-piece. Manifestly
the width of the flanges 31 of the several bulk-
heads or spacers 3§ coacting with the inner sur-
face of the skirf-plate {5 may vary, some of the
flanges 3! being wider than others, as illustrated
in dotted lines in Pig. 1 without departing from
the concept of this invention.

A yoke or arch 3% is interposed bstween the
longitudinal sides of the skirt or frame-piece
toward the aft end of the cancpy C and serves the
double purpose of spacing the two longitudinal
sides of the skirt or frame-piece with respect to
each other and of providing a support for mount-
ing of the aft end of the canopy. This yoke is
curved upwardly, as illustrated, so that it can, on
occasion, operate over the top surface of the fuse-
lage aft of the cockpit and also to provide addi~
tional strength to the yoke.

This yoke 35 is made of sheet metal and is
rectangular in cross section. At each of its ends
it is provided with an ear 386 formed integrally
from the top side of the yoke and bent inwardly
of the yoke to lie parallel to the outer face of the
clamp 25 of the clamping plate 2{. A bolt or
other suitable fastening means 37 pierces this
ear 35, the clamp 25 of the plate 24, as well as
the section 28 of the supporting plate {8, and
thereby secures the yoke 3§ to the skirt or frame-
piece. To provide additional support for the yoke
35 and to additionally secure it to the skirt or
frame-piece, g plate 38 is welded, or otherwise
secured, to each vertical side of the yoke at its
ends and is held flush against the outer face
thereof. Each of these plates 39 is provided with
a transversely disposed flange or lip 41 at its outer
end which projects laterally away from the coact-
ing face of the yoke to rest flush against the
outer surface of the clamping plate 21 where it is
secured by suitable bolts or other fastening means
82 completely piercing the frame-piece or skirt
below the lower edges of the body i2 of the can~
opy and the cooperating bead {3, as illustrated
in Fig. 6. Since the flanges or lips 4! are posi-
tioned beyond the plane of the end of the yoke
35 and of the ear 88 therecf, a washer 43 is posi-
tioned around each of the bolts or fastening
means 37 to fill the space between the ear 3§ and
the clamping plate 2. This arrangement pre-
vents any tendency on the part of the ear 38 to
become distorted by reason of the pressure of
the rivets or bolts 37.

Below the longitudinal edge of the body {2 of
the canopy and the coacting bead 13 affixed there-
to and at the points where the yoke 35 joins the
frame-piece or skirt, a spacer or compression
block 44 is inserted bhetween the clamping plate
21 and the skirt plate {5 and is held in place by
the bolts 2. This compression block overcomes
any tendency on the part of the skirt or frame-
piece to collapse under the pressure of the bolts
or other fastening means 42,
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At and aft of the yoke 85 the clamping plate 21
is formed differently than it is forward of the
yoke, in that it does not embody the right angu-
larly bent portion 24 terminating in the clamp 25,
but is so formed that the clamp 25 and plate 21
are coextensive. Therefore the plate 21, in fact,
extends upwardly to rest directly flush against
the section 28 of the supporting plate 18 and ter-
minates in the capping fiange 26. Thus the flanges
4] of the plates 89 rest flush against the clamping
plate 21 throughout their abutting surfaces and
the ear 38, at the end of the yoke 35, rests parallel
1o the clamping plate 21 but is spaced therefrom
by the thickness of the washer 43. The construc-
tion shown in Fig. 6 continues throughout the
entire length of the longitudinal sides of the skirt
or frame piece aft of the yoke 85 so that the an-
gularly disposed portion 24 of the clamping plate
is compietely eliminated, and the clamping plate
21t itself forms a continuation of the clamp 25 all
as iltustrated in Fig. 6. If desired, the construc-
tion and relative positioning of the components
of the assembly as shown in Fig. 6§ may continue
forward of the yoke 35, in which event the struc-
tural arrangement shown in Fig. 4 would be modi-
fied to conform {o the structural arrangement
shown in Fig. 6.

The foregoing describes the skirt or frame-
pbiece positioned at and engagingly and clampingly
supporting the longitudinal edges of the trans-
parent body 2 of the canopy. The forward trans-
verse edge of the body 12 of the canopy is pro-
vided with a relatively thick bead {4 on its inner
surface adjacent in alignment with said edge
which has a sloping rearward extension {4’ rest-
ing flush against the inner face of the body {2 aft
of the bead t4. The bead {4 and its extension {4’
are cemented or otherwise permanently attached
to the inner face of the body {2 of the canopy C
at its forward transverse edge. The outer sur-
face of the transverse edge portion of the canopy
is recessed, as at 45, to receive the inner edge of
the skirt plate 46 which is a transverse continua-
tion of the skirt plate I5 and extends from the
skirt plate {5 on one side of the canopy 12 to the
skirt plate {5 upon the other side of the canopy.
The plate 48 may be made integrally with the
skirt plates i5 on each longitudinal side of the
canopy if desired. A clamping plate 47 is posi-
tioned to cooperate with the inner face of the
piate 48 and is provided with an angular disposed,
pocketed engaging extension 48 to seat over and
grip the relatively thick bead (4. Interposed
between the plate 4% and the clamping plate 47
is an intermediate plate 49, having an inwardly
curved abutment 8%’ at iis outer edge extending
beyond the outer edges of the plates 48 and 47.
The three plates 48, 47 and 49 are secured to-
gether by a series of rivets, bolts or other suitable
fastening means 580 whereby a unitary structure
results. To cushion the engagement between the
plates 48—47 and the pocketed extension 48 of
the plate &7 and the transparent plastic body 12
and its bead 14, o gasket 51 is disposed in the re-
cess 45 and rests flush against all exposed sur-
faces of said body and bead engaged by the plates
46 and £7 or parts thereof. This gasket 5! takes
up all irregularities and cushions the joint.

When the canopy is in its full forward position
as illustrated in Pig. 1, the abutment 48’ at its
forward transverse edge contacts with the wind-
shield {{ thereby closing the cockpit. In any
other position the abutment constitutes g finish-
ing member for the forward edge of the trans-
parent body i2 of the canopy C.
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Prom the foregoing it. is manifest. that: the
transparent body 12 of the canopy is firmly and
permanently engaged at its edges by the skirt or
frame-piece and by the plates 46 and 41, and that
it can expand and contract longitudinally and
transversely relative to the metallic parts of the
skirt or frame-piece and the plates &% and 47.
Because of the difference in the coefficients of
expansion of the several materials of the can-
opy and because of the extreme range of tempera-
tures.fo which the canopy is subjected, the body
12: thereof must, in expanding and contracting,
be able to move relatively to the skirt or frame-
piece while bheing firmly engaged against dis~
placement from said skirt or frame-piece.
is-accomplished by the present invention and in
being so engaged the plastic, transparent body
£2: is not pierced by any openings. or holes or by
any rivets, bolts or other attaching means. In

this manner the plastic body (2 is protected .

from. any weakening apertures and by the em-
ployment. of the clamping structure of the skirt
or frame-piece such as herein described all un-
balanced forces or loads are overcome and
eliminated,

What is claimed is:

1. In the canopy of an aircraft, the combina~
tion with a transparent body, of a skirt-plate
bearing against the outer surface of said body
and forming .an unbroken continuation thereof,
a bead upon the inner surface of the hody at and
adjoining and in transverse alignment with its
edge, a. supporting plate fixed to said skirt-plats
and bent to be positioned under the outer edges
of the bead and canopy and to: bear againsi the
inner surface of said bead, a clamping plaie
spaced from the skirt-plate and provided with a
portion overlying that part of the supporting
plate bearing against the inner surface of said

bead,. an angularly disposed flange st the inner -

extremity of the clamping plate extending over
and bearing against the inner edge of thes bead,
and means for securing said clamping plate to
said skirt-plate below the outer edges of the bead
and. the canopy.

2.. In the canopy of an aircraft, the combing-
tion with a transparent body, of s skirt-piate
bearing against the outer surfacz of said bod
and forming an unbroken continuation therect,
a bead upon the inner surface of the body at and
adjoining its edge and in transverse alignment
with the edge portion of the body, o supporiing
plate fixed to said skirt-plate and bent to be posi-
tioned under edges of the bead and canopy and
to-operate against the inner surface of said bead.
an inner clamping plate spaced from the skirt-
plate and resting against that part of the sup-~
porting: plate bearing against the inner surface of
said bead, an angularly disposed flange at the
extremity of the clamping plate overiying ths
inner longitudinal edge of the bead, bulkheads in-
troduced at intervals. between the skirt-plate and
the clamping plate, each having anguiarly dis-
posed flanges resting flush against and szeured o
the adjoining surfaces of the skirt and ciamping
plates, and means for securing the clamping plate
to the inner surface of the skirt plate below the
limits of the bulkheads aforesaid.

3. In an aircraft canopy, the combination with
a transparent bedy, of a relatively wide fiat bead
permanently afiixed to the inner surface of said
body adjacent to and coextensive with the edge
portions thereof, a skirt plate having its upper
edge: portion positioned against the outer sur-
face of said canopy-in transverse alignment with

This -
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said:bead and forming a substantial continuation
of the outer surface of the canopy, a supporting
plate secured to the inner surface of the skirt
plate below the edges of said canopy and bead
and having a portion thereof bent inwardly and
upwardly to be disposed below the outer edge of
the bead and to bear aaginst the inner face of
the bead, an inner clamping plate formed to have
a section resting flush against that portion of the
supporting plate bearing against the inner face
of the bead, an adjacent central section resting
substantially parallel to the skirt plate and a lower
section sloping toward the inner surface of the
skirt plate, a series of spaced buikheads inter-
posed between the skirt plate and the central sec-
tion of the clamping plate, each being fixedly se-
cured to the skirt plate and the clamping nlate,
and means for securing the extremity of the slop-
ing section of the clamping plate tc the skirt plate
adjacent the outer edge thereof.

4, In an aircraft canopy, the combination with
a transparent body, of a relatively wide flat head
permanently affixed to the inner surface of said
body adjsceni to and cosxtensive with the edge
portions thereof, a skirt plate having its upper
edge portion positioned against the outer surface
of said canopy in transverse alignment with said
bead and forming a substantial continuation of
the outer surface of the canopy, a supporting tlate
secured to the inner surface of the skirt piate ho-
low the edges of said canopy and bead and hav-
ing a portion thereof bent inwardly and upwardiy
to be disposed below the outer edge of the bead
and to bear against the inner face of the bezd, an

5 inner clamping plate formed to have g section

resting flush against that portion of the support-
ing plate bearing against the inner facs of the
bead, an adjacent central seciion resting substan-
tially parallel to the skirt plate and a lower see-
tion sloping toward the inner surface of the skiry
plate, a series of spaced bulkhieads, interposaed be-
tween the skirt and clamping plates, a series of
angularly disposed flanges on each bulkhezd to
cooperate with and be attached to the inner sur-
faces of the skirt plate, the clamping piate and
the sloping lower section of the latter, and means
whereby the lower edge portion of the sloping sec-
tion of the clamping plate may be secured {0 the
inner surface of the skirt plate.

5. In an aircrait canopy, the combination with
a transparent body, of a skirt plate positioned i
partly overlap and form a continuation of sai
body, a clamping plate spaced from the skiri plat
and partly overlapping said kody to ccoper
with the skirt plate to clampingly engage the ed
portion of said body, a section of s2id clamyli
plate sloping toward and terminating adjoinin
the outer edge of the skirt plate, and a bulkhead
interposed between said skirf and clamping piates
having opposed edges substantially parallel and
flush with the inuner surfaces of the skirt and
clamping plates and one end edge parallel to and
flush with the sloping section of the clamping
plate and provided with a lateral flange at each
of said edges lying fush against and fixed to the
adjoining plate surfaces.

6. In the canopy of an aircraft, the combina-
tion with a transparent hollow member having
boundary edge portions of a frame-piece clamp-
ingly engaging the edge portions of said member
and forming a continuation thereof, and a yoke
interposed between opposed sides of said frame-
piece and secured to the inner surfaces thereof,

7. In an aircraft canopy, the combingtion with
2 hollow transparent member having boundary
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edges of a frame-piece clampingly engaging the
edges of said member and forming a continua-
tion thereof, a yoke interposed between the in-
ner sides of said frame-piece comprising 2 body
rectangular in cross section, an ear projecting in-
wardly from the upper side of said body at each
of its ends and secured to the inner surface of
the frame-piece, a plate permanently attached
to each vertical side of said body at each of its
ends, an angularly positioned flange at the outer
extremity of each plate resting flush against the
inner surface of the frame-piece, and means for
securing the flanges of said plates at each end
of the body to the corresponding and adjoining
portions of the frame-piece.

8. The combination with a transparent aircraft
canopy body having a forward, arched transverse
edge and longitudinal edges converging aftward
therefrom, of a projecting bead permanently af-

fixed to the edge portions of said body, a frame o

clampingly engaging said transverse edge of said
body to form a projecting continuation thereof,
and a skirt assembly associated with the ends of
said frame and clampingly engaging and project-
ing from the aforesaid longitudinal edges.

9. The combination with a transparent aircraft
canopy body having an arched forward edge and
longitudinal side edges aftwardiy convergent from
the ends of said transverse edge, the body sloping

aftward from the transverse edge toward the :

point of convergence of said longitudinal edges,
a substantially continuous skirt plate positioned
to overlap all of the aforesaid edges of the body
and project therefrom to constitute an approxi-

mate continuation coplanar of the surface of the g

body, and a clamping plate disposed in opposition
to said skirt plate for the clamping engagement
of the edge portion of the body between it and
the skirt plate aforesaid.

10. The combination with a transparent air-
craft canopy having an arched forward transverse
edge and longitudinal edges converging aftwardly
from the ends of said transverse edge, the body
sloping aftwardly and downwardly from the
transverse forward edge toward the point of con~
vergence of its longitudinal edges and the ex-
terior surfaces of the edge portions of the can-
opy having a coextensive recess, of a bead per-
manently affixed to the inner face of the body in
substantial opposition to the recess aforesaid, a
skirt plate having its inner longitudinal edge por-
tion seated in said exterior recess of the canopy
whereby said plate constitutes a flush continua-
tion of the canopy, a clamping plate engaging
over the interior bead aforesaid and secured to
the skirt plate beyond the Ilimits of the body
thereby clampingly engaging the edge portions
of the body and the bead between the skirt and
clamping plate, and contact members secured to
the inner surface of the outer edge of the skirt
plate and to project beyond said outer edge.

. 11. The combination with a transparent air-
craft canopy having an arched forward transverse
edge and longitudinal edges converging aftward
from the ends of said transverse edge, the body
sloping aftwardly from the transverse edge to-
ward the point of convergence of the longitudinal
edges and having a coextensive recess in the ex-
terior surfaces of the edge portions of the body,
of a bead permanently affixed to the inner face
of the body in substantial transverse alighment
with the recess aforesaid, a skirt plate having its
inner longitudinal edge portion seated in the ex-
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terior recess of the body whereby said plate con-
stitutes a flush continuation of the body, & clamp-~
ing plate engaging over the interior bead afore-
said and secured to the skirt plate beyond the lim-
its of the body thereby clampingly engaging the
edge portions of the body and the bead between
the skirt and clamping plates, and a plate se-
cured between the skirt and clamping plates co-
acting with the transverse edge of the canopy
having an abutment formed therefrom extending -
beyond the edge of said skirt plate.

12. The combination with a transparent air-
craft canopy having an arched forward transverse
edge and longitudinal edges converging aftwardly
from the ends of said transverse edge, the body
sloping aftwardly from the transverse edge to-
ward the point of convergence of the longitudinal
edges and having a coextensive recess in the ex-
terior surfaces of the edge portions of the body, of
a bead permanently affixed to the inner face of
the body in substantial transverse alighment with
the recess aforesaid, a skirt plate having its in-
ner longitudinal edge portion seated in the ex-
terior recess of the body whereby said plate con-
stitutes a flush continuation of the body, a clamp-
ing plate engaging over the interior bead afore~
said and secured to the skirt plate beyond the
limits of the body thereby clampingly engaging
the edge portions of the body and the bead be-
tween the skirt and clamping plates, and a re-
silient lip projecting beyond the outer edge of
the skirt piece and provided with a flange secured
between the adjacent edges of the skirt and
clamping plates.

13. The combination with a transparent air-
craft canopy having a forward transverse edge
and converging longitudinal edges, the exterior
surfaces of the edge portions of the body being
provided with a coextensive recess, of a bead per-
manently affixed to the inner face of the body in
substantial transverse alignment with the recess
aforesaid, a skirt-plate having its inner longi-
tudinal edge portion seated in the exterior recess
of the body whereby said plate constitutes a fiush
continuation of the body, a clamping plate en-
gaging over the interior bead aforesaid and se-
cured to the skirt plate beyond the limits of the
body thereby clampingly engaging the edge por-
tions of the body and the bead between the skirt
and clamping plates, a resilient lip along the
longitudinal edges of the body projecting beyond
the outer edge of the skirt piece and having a
flange secured between adjoining edges of the
skirt and clamping plates, and a plate secured
between the skirt and clamping plates coacting
with the transverse forward edge of the canopy
having an abutment formed therefrom extending
beyond the edge of said skirt plate.

CARL C. KING.
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