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UNITED STATES PATENT OFFICE 
2,469,436 

CANOPY CONSTRUCTION 

Carl C. King, Massapequa, N. Y., assignor to Re 
public Aviation Corporation, Farmingdale, 
N. Y., a corporation of Delaware 

Application November 21, 1944, Serial No. 564,438 
(C. 244-121) E3 Claims. 

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. 
Anong 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. 1 is 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 for Ward 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 5-5 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 coopera 
tion thereof with, and the mounting thereof on, 
the frame-piece or skirt of the canopy; 

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

Fig. 8 is an end elevation of the yoke with the 
skirt or frane-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 frane-piece by which it is nounted 
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 coefficient of expansion of 
the body of the canopy and the metallic fraine 
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 accoln 
modated and compensated for and to that end 
the present invention is designed to rigidly and 
permanently secure the plastic transparent 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 con 
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 ca.in 
opy structure. 
In the drawings O designates the fuselage of 

an aircraft and 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 in a 
fore-and-aft movement toward and away from 
the Windshield in the usual conventional Inan 
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 rear Ward or 
aft position the forward end of the canopy C is 
spaced from the windshield 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 at 
all of its edges by a frame or skirt-piece. To that 
end the inner surfaces of the transparent body 
2 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 & attached to 
its inner surface at and adjoining its transverse 
edge, viz: the forward edge thereof which in closed 
position contacts with the windshield . These 
beads or ribs 3-4 project inwardly from the 
edge portions of the transparent body 2 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 2 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 bead 4 at the trains 
verse or forward edge of the body 2 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 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 for Clamp 
ing and engaging cooperation with Said edges and 
with the beads 3 at said longitudinal edges, 
comprises a skirt-plate 5 which Overlaps the 
outer surfaces of the longitudinal edges of the 
body 2 of the canopy at its upper or inner edge 
and projects beyond the limits of Said body 2 at 
its lower edge. The outer surface of the body f2 
has the recess S adjacent and parallel to each 

upper edge of the skirt plate it. Secured to the 
inner surface of the skirt plate 5 in any Suitable 
manner, as, for instance by the boits or rivetS 7, 
is an intermediate supporting plate S3 Which ad 
joining its lower edge rests flush against the in 
ner surfaces of the skirt plate 5 just below and 
parallel to the upper edge of Said plate. This 
supporting plate 8 is Z-shaped in Section, being 
bent inwardly, as at 9, to rest against the lower 
longitudinal edges of both the body i2 and the { 
bead 3 and in alignment with the inner Surface 
of the bead 3 being bent upwardly to Create a 
section 2 thereof to rest flush against the head 
and terminate just below the upper longitudinal 
edge thereof. 
An inner clamping plate 2 is Spaced from and, 

medially of its width, is disposed Substantially 
parallel to the skirt plate 5. Adjacent its lower 
edge a portion 22 of the plate 2 slopes toward 
the lower longitudinal edge of the skiit 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 2. At its 
upper edge the clamping plate 2, 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 alignment With the 
iniei surface of the bead 3, the angular portion 
33 oent upWardly to for a claimp 23 bearing 
fish against the extension or section 2 of the 
plats 23. A transverse flarge 26 is provided at 
the extremity of the clamp 25 to extend over and 
cap the upper longitudinal edge of the coacting 
bead 3. Thus the origitudinal edge of the body 
2 of the canopy is claimped firiny 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 Sugpoiting 
plate 8 and against noVenent relative to the 
frane-piece in the opposite direction by the 
portions 25 and 26 of the ciamping pate 2. 
the structure just described comprises the con 
Struction of the skirt or frane-piece through 
out the major portion of its length, viz: forward 
of the yoke or arch 35. Aft of this yoke or arch 
35 the construction of the france-piece or skirt 
is modified somewhat, as Will be hereinafter de 
scribed, because of the pronounced convergence 
Qf the opposed sides in the particular canopy 
shape here used as an example of one embodi 
ment of this invention. 
To cushion the junctions betweein the metallic 

rinenbers , it and 26 and the transparent 
plastic body 2 and bead 3, and to take up any 
irreg Jiarities Which may occur in either, a conn 
pressibie flexible gasket. 2, of rubber or similar 
material, is positioned in the recess is between 
the body 2 of the canopy and the tipper longi 
tudinal edge of the skirt plate 5, and crosses the 
IOWeir longitudinal edges of the body 2 and the 
bead 3 to lie between the section 23 of the Sup 
porting plate 8 and the inner face of the bead 
:3 as Well as between the flange 26 of the clamp 
iing plate 2 and the upper longitudinal edge of 
the bead E 3. 
A flexible lip of rubber or other suitable ma 

terial 23 projects below the lower longitudinal 
edge of the skirt plate 5 and has an inwardly 

: eXtending fiange 29 gripped between the edge 

O 

75 

flange of the sloping portion 22 of the clanping 
plate 2 and the inner surface of the skirt plate 
S3 adjacent its outer longitudinal edge. This 
lip 28 bears against the skin of the fuselage 

of its longitudinal edges for the reception of the 3 as illustrated in FigS. 2, 4, 5 and 6, and constitutes 
a. Seal between the frame-piece or skirt and the 
fuselage. 
At intervals, bulkheads or spacers are inter 
OSed betWeen the clamping plate 2 and the in 

3 her Surface of the skirt-plate 5 and therefore 
aire Situated Within the frame-piece or skirt. 
Each of these bulkheads or spacers corrprises a 
Vertical plate 3 positioned transversely within 
the skirt or frame-piece and provided with op 
goSitely extending flanges 3 -32 at its vertical 
edges, Which in the assembled structure respec 
tively rest fush against the inner faces of the 
Skirt plate 5 and the clamping plate 2A below 
the longitudinal edge of the body 2 and its bead 
83. The flange 3 is secured to the skirt plate 
is in any Suitable manner, as for instance by the 
bolts or rivets 33, while the fiange 32 may be 
Welded or otherwise attached to the inner face 
of the clanping plate. The lower edge of the 
plate 33 of the bulkhead or spacer is sloped to 
Correspond to the slope of the Section 22 of the 
clamping plate 28 and is there provided with an 
angularly disposed flange. 34 resting fiush 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 2 at that point. In this man 
ner a rigid plate 30 is interposed between the skirt 
plate 5 and the clamping plate 2 and Overcomes 
any tendency of these plates to collapse or in OWe 
one toward the other, the bulkhead or spacer 38 
being secured to the skirt plate 5 and to the 
clamping plate 2 and its sloping Section 22 by 
the flanges 3, 32 and 34 formed integrally from 
the bulkhead 3 and resting flush against the in 
ner Surfaces Of the coacting plates. The connec 
tions between the fanges 3 -32 and the plates 
5-2A not only Secure the bulkhead in its trans 

verse position within the skirt or frame-piece, 
but also reinforce the coacting elementS or con 
ponents of the skirt or frame-piece. Manifestly 
the width of the flanges 3 of the Several bulk 
heads or spacers 3 coacting With the inner Sur 
face of the skirt-plate 5 may Vary, Sone of the 
flanges 3 being wider than others, as illustrated 
in dotted lines in Fig. 1. Without departing from 
the concept of this invention. 
A yoke or arch 35 is interposed between the 

longitudinal sides of the skirt or frane-piece 
to Ward the aft end of the canopy C and Serves the 
double purpose of Spacing the tWo longitudinal 
Sides of the skirt or frane-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 
age 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 36 formed integrally 
from the top side of the yoke and bent in Wardly 
of the yoke to lie parallel to the outer face of the 
clamp 25 of the claraping plate 2. A bolt or 
other Suitable fastening means 35 pierces this 
ear 36, the clamp 25 of the plate 2A, as well as 
the Section 23 of the Supporting plate 3, and 
thereby Secures the yoke 35 to the Skirt or frame 
piece. To provide additional support for the yoke 
35 and to additionally secure it to the skirt or 
frane-piece, a plate 39 is Weided, 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 S9 is provided with 
a transversely disposed fange or lip if 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 2 where it is 
Secured by Suitabie bolts or other fastening means 
42 completely piercing the frame-piece or skirt 
below the lower edges of the body 2 of the can 
Opy and the cooperating bead 3, as illustrated 
in Fig. 6. Since the flanges or lips are posi 
tioned beyond the plane of the end of the yoke 
35 and of the ear 36 thereof, a washer 43 is posi 
tioned around each of the bolts or fastening 
means 3 to f the Space between the ear 36 and 
the clamping plate 2. This arrangement pre 
vents any tendency on the part of the ear 36 to 
become distorted by reason of the pressure of 
the rivets or bolts 3. 

Below the longitudinal edge of the body 2 of 
the canopy and the coacting bead 3 affixed there 
to and at the points where the yoke 35 joins the 
frane-piece or skirt, a Spacer or compression 
block 4 is inserted between the clamping plate 
2 and the skirt plate 5 and is held in place by 
the bolts 42. 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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6 
At and aft of the yoke 35 the clamping plate 2 

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 2 
are coextensive. Therefore the plate 2, in fact, 
extends upwardly to rest directly flush against 
the section 28 of the Supporting plate 8 and ter 
minates in the capping fiange 26. Thus the flanges 
fA of the plates 39 rest flush against the clamping 
plate 23 throughout their abutting surfaces and 
the ear 36, at the end of the yoke 35, rests parallel 
to the clamping plate 2 but is spaced therefrom 
by the thickness of the Washer 3. 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 3.5 SO that the an 
gularly disposed portion 24 of the clamping plate 
is completely eliminated, and the clamping plate 
2 itself forms a continuation of the clamp 25 all 
as illustrated in Fig. 6. If desired, the construc 
tion and relative positioning of the components 
of the assembly as ShoWin 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 to the structural arrangement 
shown in Fig. 6. 
The foregoing describes the skirt or frame 

piece positioned at and engagingly and clampingly 
Supporting the longitudinal edges of the trans 
parent body 2 of the canopy. The forward trains 
verse edge of the body 2 of the canopy is pro 
vided With a relatively thick bead on its inner 
Surface adjacent in alignment with said edge 
which has a sloping rearward extension 8' rest 
ing flush against the inner face of the body 2 aft 
Of the bead . .he bead E and its extension 5' 
are cemented or otherwise permanently attached 
to the inner face of the body of the canopy C 
at its for Ward trainSVerse edge. The Outer Sur 
face of the transverse edge portion of the canopy 
is receSSed, aS at 55, to receive the inner edge of 
the skirt plate 43 which is a transverse continua 
tion of the skirt plate 5 and extends from the 
Skirt plate 5 On one side of the canopy 2 to the 
skirt plate fS upon the other side of the canopy. 
The plate 6 may be made integrally with the 
skirt plates 5 on each longitudinal side of the 
canopy if desired. A clamping plate 4 is posi 
tioned to cooperate with the inner face of the 
piate 6 and is provided with an angular disposed, 
pocketed engaging extension 3 to seat over and 
grip the relatively thick bead A. Interposed 
between the plate 46 and the ciamping plate 47 
is an intermediate plate 49, having an inwardly 
curved abutment 49' at its outer edge extending 
beyond the outer edges of the plates 46 and 47. 
The three plates 6, É and 49 are secured to 
gether by a series of rivets, bolts or other suitable 
fastening means 5 whereby a unitary structure 
results. To Cushion the engagement between the 
plates 4-3 and the pocketed extension 48 of 
the plate A and the transparent plastic body 2 
and its bead it, a gasket 5A is disposed in the re 
CeSS 45 and rests fiush against all exposed sur 
faces of Said body and bead engaged by the plates 
45 and is or parts thereof. This gasket Si takes 
up all irregularities and cushions the joint. 
When the canopy is in its full forward position 

as illustrated in Fig. 1, the abutment 49' at its 
forward transverse edge contacts with the wind 
shield a thereby closing the cockpit. In any 
other position the abutment constitutes a finish 
ing member for the forward edge of the trans 
parent body 2 of the canopy C. 
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From the foregoing it. is manifest that, the 
transparent body 2 of the canopy is firmly and 
permanently engaged at its edges by the skirt, or 
frame-piece and by the plates 46 and 47, and that 
it can expand and contract longitudinally and 
transversely relative to the metallic parts of the 
skirt, or frame-piece and the plates 35 and 4. 
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, to which the canopy is subjected, the body 
2, thereof must, in expanding and contracting, 
be able to move relatively to the skirt, or frame 
piece while being 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 en 
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 connoia 

tion. With a transparent body, of a skirt-piate 
bearing against the Outer Surface of said body 
and forming an unbroken continuation inereof, 
a bead upon the inner Surface of the body at ai 
adjoining and in transverse alignment with its 
edge, a Supporting plate fixed to said skirt-plate 
and bent to be positioned under the outer edges 
of the bead and canopy and to bear against, the 
inner Surface Of Said bead, a clanping plate 
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 ange ai, he irrer 
extremity of the Clamping plate extending over 
and bearing against the inner edge of the bead, 
and means for Securing said clainping piate to 
Said skirt-plate below the outer edges of the bead 
and the canopy. 

2. In the canopy of an aircraft, the Coniina. 
tion. With a transparent body, of 3, Skixt-giate 

and forming an unbroken continuatio; he:"Cf, 
a bead upon the inner Surface of the body at a 12d 
adjoining its edge and in transverse aiignagint, 
With the edge portion of the body, a Sugporting 
plate fixed to said skirt-plate and bert to be posi 
tioned under edges of the bead and canopy gif 
to Operate against the inner Surface of Said sead. 
an inner clamping plate Spaced from the Skii 
plate and resting against that part of this Si 
porting plate bearing against the inner SIriface of 
Said bead, an angularly disposed flange at the 
extremity of the clamping plate OWeiying 3 
inner longitudinal edge of the bead, bulkheads in 
troduced at intervals, between the skirt-plate and 
the clamping plate, each having aligularly dig 
pOSed flanges resting flush against and Secuixed to 
the adjoining Surfaces of the skirt and ciamiig 
plates, and means for Securing the clamping pigte 
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 body, of a relatively wide fiat bead 
permanently affixed 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 Stir 
face of Said canopy in transverse alignment. with 
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8 
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 in Wardly and 
upwardly to be disposed below the outer edge of 
the bead and to bear aagiinst the inner face of 
the bead, an inner clanping 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 bulkheads 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 clanping plate, 
and means for securing the extremity of the slop 
ing Section of the clamping plate to the skirt, piaie 
adjacent the outer edge thereof. 

4. In an aircraft canopy, the cornbination. With 
a trainSparent body, of a relatively wide fat, head 
permanently affixed to the inner Surface of Sai 
body adjacent to and coextensive with tie edge 
portions thereof, a skirt piate haWiing its uppe; 
edge portion positioned against the outer Surface 
of Said canopy in tranSVerse aiignment with said 
bead and fortraing a Substantial continuation of 
the Outer Surface of the canopy, a Supporting plate 
Secured to the inner Surface of the skirt, giate e 
low the edges of Said canopy and bead and hay 
ing a portion thereof bent in Wardly upwardiy 
to be disposed below the outer edge of the bead 
and to bear against the inner face of the bead, ai. 

- aid 

inner carnping piate for Yased to have a Sectic 
IeSting fish against tilat Critio; of the Support 
ing plate bearing against the inter faca of the 
bead, an adjacent central Section resting Sui Star 
tially parallel to the skirt plate aid a lower Sec 
tion Sloping toWard the in Ener Surface of the ski, 
plate, a Series of Spaced bulkheads, interpoS.2d Oe 
tWeen the Skirt and clamping plates, a series of 
angularly disposed flanges on each bulkhead to 
cooperate With and be attached to the inner Sui'. 
faces of the Skirt pate, the clainping piate aid 
the Sloping lower Section of the latter, and nears 
Whereby the lower edge portion of the sloping seg 
tion of the clanping gate may be secured to the 
inner Surface of the skirt plate. 

5. In an aircraft canopy, the combination with 
a transparent body, of a skirt plate positioned t 
partly overlap and form a continuation of Sai 
body, a clamping plate Spaced from the skirt, pia, 
and party overiapping said gcdy to cooperat; 
With the skirt plate to clanpingly engage the edg: 
portion of Said body, a section of said cari 
plate Sloping toward and terminating adjoi: 
the Outer edge of the skirt, plate, and a bulkhead 
interposed between said skirt and clamping giates 
having Opposed edges substantially parallel and 
flush With the inner Surfaces of the skii, and 
clanping 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 flush 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 ciamp 
ingly engaging the edge portions of said member 
and forming a continuation thereof, and a yoke 
interposed between opposed sides of said fraine 
piece and Secured to the inner surfaces thereof. 

7. In an aircraft canopy, the combination with 
a 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 a body 
rectangular in croSS Section, an ear projecting ill 
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 aircraf 
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 
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 aftwardly 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 3 
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 limits 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 alignment 
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, a 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 alignment 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. 

CAR.L. C. KING. 
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