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BIFD~-IMPACT TESTS OF THE
BOEING MOIEL TO7 AIRPFLANE EYEBROW WINDOW

INTRODUCTION

Additional tests involving the impact of bird carcasses on the
eyebrow window of the Boeing Model TO7 airplane were conducted at the Cival
Aeronautiecs Administration Technical Development Center, Indianapolis,
Indiana, during the period May 15 to May 29, 1957, The reaults of 1k tests
canducted previcusly on the over-all windshield cencopy, ncluding the eyebrow
window, during the pericd July 12 to July 26, 1956, are described in
Technical Development Report No. 30lL.1 fThe purpose of these edditional tests
wag to help develop an eyebrow window which, when struck by a four-pound bird
carcass, would prevent penetration and would minimize the danger to the pilots
from flying window fragments, The tegts were conducted with the assiastance
of Mr, Robert L. Peterson of the Boeing Airplane Company.

EYEBROW-WIIDOW INSTALLATION

The eyebrow window was mounted 1n a welded ateel Jig assembly
furnished by the Boeing Airplane Co., The jig was fabricated to represent the
relative position of the pilot's eyebrow window exactly as 1t 18 1nstelled
in the Boeing 707 airplane., Inboard, outboard, end bottom si1lls, plus the
top eill intercostal, were mounted as shown in Fig, 1, The top aill inter-
costal 1s shown in Fig. 2. These aills were fabricated and attached to the
J1g assembly 1n Tests Nos. 15 and 16 in accordance with the original Boeing 707
design, modified as a result of tests conducted during the period July 12 to
July 26, 1956. During Tests Nos. 17 through 26, the s1ll construction end
attachment were modified as indicated in Table I.

The eyebrow window 18 fastened directly to the si1ll structure by
bolts which pass through the edge of the window as shown 1n Fig. 3, The
window 18 mounted from the inside and retaining nats bear against e wasgher
plate. The window, mounted in the J1g assembly, 18 shown in Fig. L.

The windows tested were manufactured by the Pittsburgh Plate Glaas
Co. and the Libbey-Owens-Ford Co. Windows manufactured by the Pittsburgh

1
John Sommers, Jr., "Bird-Impact Tests of the Boeing Model TOT

Airplane Windshield," CAA Technical Development Report No. 301, February 1957.
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Plate Glass Co. incorporated the electrically opereted and controlled NESA
heating uwnit. Structural details of the eyebrow window pancls tested are
indicated 1n Table I and Fig. 3. Boeing drawing numpers pertalning to the
original eyebrow window design and to that of Test No. 26 are given 1n
Table I.

TEST PROCEDURE

Treshly killed chicken carcasses were propelled at the test
structure by means of e compressed air gun., The chicken carcasses were
placed 1n a cloth sack, backed up by & Styrofoam plug & inches i1n dismeter
and 6 inches long, The use of the Styrofoam plug improved muzzle velocity
controcl of the chicken carcass. The Styrofoem plug in turn was tacked up by
a thin, 6-inch-diameter, cellulose acetate disc to increase the strength of
the plug. ALl this was placed i1nside the sack. The sack then was sewn shut.
This arrangement gave the appearance of a projectile approximately 1% inches
long and 6 inches in diameter., The combined weight of the chicken, Styrofoem
plug, cellulose acetete dis¢, and cloth sack was 4 pounds, plus or minve 2
ounces, The weight of the plug, diec, and seck 1s spproximately 5 cunces.

The Jig assembly used in these tests was fastened securely to 2
temporary wood structure which was built up from, and securely fastened to,
exi8ting fixed structure of the test cell at the end of the gun barrel. The
back of the Jig was supported by wood members which glanted dovmward from
the Jig to the floor structure of the test cell, This mounting arrangement
18 shown 1n Fig. 5, The ji1g assembly waa positioned 8o that the bird carcasa
would strike the geometric center of the window. This was sccomplished by
sighting through the gun barrel at the target point,

The following arrangements were uged to evaluate glaas
fragmentation by visual imspection: During Tests Nos. 15 through 17, a
Treshly killed and plucked chicken carcass was placed on the floor of the
Jrg assembly at the approximate relative location of the pilot's head, during
Tests Nos. 20 throvgh 2L, one shect of laminated cardboard packing was placed
on the jig floor and one agsinst the vertical back of the jJig, during Tests
Nos. 18 and 19, clay molded to the shape of a dame wad placed on the floor of
the jig to simulate the top of a pilot's head; during Test No. 26, two
Styrofoam boards, each 2 inches thick, were placed behind the window, one in
2 horzizontal position resting on the Jig floor and opne in a verticel position
regting against the jig back. A high-specd camera was focused on the inner
face of the window during each test. The high-speed photographs comprised
the only evaluation method used during Test No. 25,
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Projectile velocity measurements were determined by the projectile
breaking two pairs of fine steel wires pogitioned between the gun nozzle and
the target. One pair of these wires was connected to an electronic chrono-
graph and the other peir to & recording oscillograph, A third method of
determining the projectile velocity, using & high-speed ceamera, vas employed
primerily as & check on the other two methods. The chronograph failed to
operate correctly during Tests Nos. 19 and 2C, end the oscillogreph failed
to operate correctly during Test No. 17.

The projectile velocities, given umder "Test Results,” are averages
of the readings obtained from the chronograph end oscillograph with the ex-
ception of Tests Nos. 17, 19, end 20, in which cases the velocities were ob-
tezined from the one measurement avaeilable plua verification by the high-speed
photograpks. Temperatures of the glass-vinyl lamination of the window were
determined by everaging readings obtained from the thermocouples mounted on
the inner and outer faces of the window. Temperatures at the center of the
window were obtained for Tests Nos, 15 and 15, and temperatures at the center
and edges of the windows were obtained for Tests Nos. 17 through 26, The
thermocouples at the edge of the window were mounted on the outer and inrer
window surfaces withan 1 1/2 inches of the sills,

Windows manufactured by the Pittsburgh Plate Glass Co, were heated
to deaired temperatures by applying required voltage to the NESA heatang
units end by positioning heat lamps neer the outer and immer surfaces of the
window, Windows menufactured by the Libbey-Owens-Ford Co. were heated to
desired temperatures by the use of heat leamps only.

TEST RESULTS

The results of the impact tests are as follows

Center-~of-
Carcaass Qutside-Air Window-Edge Window
¥Test No. Date Veloerty Temperature Temperature Temperature
(mph ) (°F) (°F) (°F)
15 5/15/51 438 70 -- 7

Bird-carcass penetration was experienced es the window feiled along
the upper, outboerd, and lower sills. Details of the window failure are
shown in Figs. 6, Ty 8, and 9., Both the outer vanyl layer, which incorporated
a metal 1nsert, and the inner vinyl layer tore out around all outboard sill

*Test numbers continued from Technicel Development Report No. 301.
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bolts and five bottom s111 bolts. The outer vinyl layer sheared aloug the
metal insert 5 inches along the top s:1ll, The outer layer of vinyl pulled
looge from the insert 2 inches outvoard along the top 811l and along the
entire outboard s11l. The inmer layer of vinyl pulled loosc along the top,
outboard, and lower sills, Most of tie 1/8-1nch-th.ck inner face of glass
adhered to the i1mmer vinyl layer. The inner vinyl layer split open and
allowed 1/b-inch-thick fvll-tempered glass fragments to spray into the
"cockpit erea," with ennugh energy to break the skin of the plucked chicken
carcass, The upper, outbozrd, and lower sills bent mnward slightly. Washer
gtrips were not used because of the elearance problem with the edge of 1/8-
inch~-thick i1nner face slass. The window-bolt hole-edze distance was insuf-
ficient due to the clearance probleri and this wes the main cause of failure.

Center-of-
Carcass Qutside-Air indow-Edge Wandow
Test No. Date Yelocity Temperature Temperature Temperature
(aph } (°F) (°TF) (°F)
16 5/16/571 430 52 -- 107

Part of thc carcass penetrated the wandow dug to shearing cf the
vinyl, a8 shown i1n Figs. 10, 11, 12, and 13. o window-edge pullout was ex-
rerienced. The bond betwecen the Flex inner face and inner layer of vinyl
ceused the vinyl and Plex to fail in the seme moaner. Most of the 1/4-inch-
thick full-tempered glass fragneats entered the "cockpit area,” but the veloc-
1ty of the fragments was noticeably lower than that experienced with the original
Boeing TO7 eyebrow window, It 1s believed that the vinyl tempereture around
the window edge was low due to the tronsfer of heat from the vinyl into the
adjacent si11l structure which was relatively cold. The outside temperature
was 52° F, Upper and lower si1lls were bent inward slightly.

Center-of-
Carcass Qutside-Aar Window-Edge Window
Test No. Date Velaoclty Temperature Tempereture Temperature
(mph) (°F) (°F) (°F)
17 5/17/57  38% -- 90 120

The window tested was of the original design consisting of
l/8-1nch—thlck semitempered glass, 5fl6-1nch—th1ck, 21 parts plasticized
vinyl and l/h-lnch-thlck frll-temvercd glass. There was slight penctration
by the bird carcess through an op-ning at the top si1ll, as shown in Figs. 14,
15, 16, and 17. The hydraulic action of the cercess in passing between the
window and upper 8ill forced the window edge downward, with the result that
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the vinyl and metal insert pulled loose from the top s1ll bolts. A chicken
carcas3, used to simulate the pilot's head, suffered several severe
lacerations due to flying glass, as showe in Fig. 18,

Center-of-
Carcesa Qutside-Air Window-Edge Window
Teat No. Date Velocity Temperature Temperature Temperature
(mph) (°F) (°F) (°¥)
18 5/18/57 ko2 80 -- 122

Part of the carcass penetrated the window as the window edge pulled
locge from the bolts along the top s1ll and outboard sill, as shown in Figs.
19, 20, 21, end 22, The 1nner vinyl-Plex-55 laminated layers tore open at
two places and gllowed the l/h-lnch—thick full-tempered glass fragments to
be propelled against a ¢lay dome which simulated the top of the pilot's head.
The glass fragments either imbedded themselves or left impressions in the
clay to a depth of 3/32-i1nch, A view of the clay dome following the test
is shown in Fig. 23.

Center-of -
Carcass Cutside-Alr Window-Edge Window
Test No. Date Veleocity Tempereture Temperature Temperature
(mph) (°F) (°F) (°F)
19 5/20/57 W2 65 75 120

Part of the carcass penetrated the window as both vinyl interlayers
sheared along the outboard sill, bottom s111, and outboard from the inboard
6111 as shown 1n Figs. 2k, 25, 26, and 27, Twenty per cent of the inner
Tace of the Plex-55 tore loose from the imner vinyl layer. Two pieces of
acrylic 1lmbedded themselves In the ¢lay dome used to simulate the top of the
pllot's head, The clay dome was pitted from several rieces of glaas or acrylac.
This 1s shown 1n Fig. 28, The top 911l bent downward approximately 1 inch.,
Failure indicates that the vinyl adjacent to the sills was below optimm
temperature,

Center-of-
Carcass Outaide-Alr Window-Edge Window
Test No. Date Velocity Temperature Temperature Temperaturs
(rph ) (°F) (°F) (°F)
20 3/21/57 ko5 - 105 110

Part of the carcess penetrated the window as both vinyl interlayers
sheared eslong the top 91ll and the window edge tore out aroumd the bolts



along the outboard sill, as shown in Figs. 29, 30, 31, and 32. All four
sille bent inward umder the force of the impact. Most of the l/h-mch-thlck
full-tempered glass fragments were contained between the two layers of
vinyl. The l/B-lnch-thlck 1nner face of semrtempered glass adhered almost
entirely to the inner layer of vinyl. The glass pattern on cardboard sheets
placed behind the window indicates that one group of fine glass rarticles
passed over the position of the pilot's head with high velocity, and one
group struck the position of the pilot's head. The cardboard sheets are
ghown in Fig. 33.

Center-of-
Carcass Qutside-Alr Window-Edge Window
Test No, Date Velocaty Temperature Temperature Teuperature
(uph) (°F) (°F) (°F)
21 5/22/571 Wk 80 98 105

Penetration by pert of the carcass wesd experienced aa both vinyl
interlayers and inserts pulled loose from bolts elong the top and outboard
sills, as shown in Fags. 3%, 35, 36, and 37. Both metal inserts cracked
approximately at the center of the top and outboard s:lls, Approximately
60 per cent of the Plex-55 departed from the immer layer of vinyl. This
amount of delaminalion was considerably more then that whach occurred an
Test No. 19, the only other test in which delemination of Plex-55 for the
vinyl interlayer was experienced, The vinyl interlayera confined moat of the
1/4-1nch-thick full-tempered glass fregments with only & few nuggets escaping
into the cockplt erea. Two Plex-55 fraegments, epproximetely L4 inches long,
knifed into the cardboard sheets, shown in Fig. 38, vhich were placed behind
the window. One fragment pessed over the pilot's head end the other struck
in the vicinity of the pilot's head. All of the sills bent Inward and the
two 3/16-inch-diameter rivets, shown as D and E in Fig. 2, failed in tension,
The window of this test was cold soaked at a temperature of -65°F. faor 8 hours.
Prior %o heing impact tested. This may have weakened the bond between the
Plex-55 and vinyl, thereby resulting in the high degree of delamination of
Plex-55 from the vinyl interlayer. There was no indication of any delamination
of the Plex-55 from the vinyl prior to the test.,

Center-of-
Carcass Outside-A1r Window-Edge Window
Test No. Date Velocity Temperature Temperaturs Temperature
(mph ) (°F) (°F) (°F)
21 5/23/57  hos - g7 106

The carcass did not penetrate the window, The condition of the
window is shown in Figs. 39, 40, U1, end 42. Two 1/4-inch-diameter bolts had



been edded at K, as shown in Fig. 1. All top sill bolts bent 1nward
aporoximately 3/8-inch., Both metal inserts cracked at two bolt locations
at the center of the top sill, but tearcut d-d not cccur. The inner layer
of vinyl and inner-fece Plex-55 remained bonded together and the vinyl and
Plex~-55 tore open as one wmit, Particles of 1/4-inch-thiclk full-tempered
glags were propelled at a high velocity and imbedded themselvea in the
cardboard sheets placed behind the window. OFf the flying glass which was
irbedded 1n the cardboard, approximately one-half was directed toward the
position of the pilot's head, This is shown in Fig. 43.

Center-of-
Carcass Qutside-Alr Window-Edge Window
Tesat No. Date Velocity Temperature Temperature Temperature
{mph) (°F) (°F) (°F)
23 5/24/51 390 -- %2 115

There was slight penetration of the window as part of the outboard
8111 sheared and the top s1ll assembly failed partially, es shown .n Figs. Wb,
b5, 46, and 47. The outer vinyl-metal insert edge lamination tore ouat around
four 811l belts. Along the inboerd sill the ouater vinyl-metal :nsert edge
lamination partially failed around four bolts. The inner layer of vinyl
partially sheared approximately 9 inches alung tne inboard sill continuing
epproximately 5 inches along the top sill. The 1/8-inch-thick semitempered
glass inner face remalned laminated to the immer layer of vinyl. The glass
fragmentation hazard associated with the 1/4-inen-thick full-tempered and
1/8-1nch-thick semitempered glass particles was sl ght, as shown in Fig. 4.

Center-of-
Carcass Qutsrde-Axr Window-Edge Window
Test No. Date Velosity Temperature Temperature Temperature
(rapk) (°TF) (°F) (°F)
2h 5/25/57 390 80 90 9k

An eyebrow window of originel design was tested with a protective
window, consisting of 1/8-inch-thick annealed glags inner face, 0.040-1nch-
thick vinyl interlayer with 21 parts plasticizer, snd 1/M-inch-thick full-
tempered glass outer face, mounted 4 inches below and Darallel to the eyebrow
windov., Part of the carcass penetrated the outer window =nd the top attach-
ment of the protective window failed as shown in Figs. 49, 50, 51, and 52.
The vinyl of the eycbrow window sheared along top and bottom silla and the
vinyl-metal laminated edge tore out around sll outboard 8111 bolts. The
protective window reduced the velocity and chenged the direction of gless
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particles propelled from the outer window panel, The protective window
shattered, with only a small amount of glass deperting from the Inner face.
The protective window wedged in the steel jig, preventing 1t from full dowm-
ward rotation. The fregmentation pattern om the cardboard showed that the
flying glass would pass over the pilot's head or fell into his lap, This 18
shown in Fig. 53. The top sill bent downward considerably, with lesser
bending of the bottom end outboard sills.

Center-of-
Carcaas Qutside-AilT Window-Edge Window
Teat No. Date Velocity Tenperature Temperature Temperature
(zph) (°F) (°F) (°T)
25 5/26/57 Wio -~ 102 Tmner face 78

outer face 115

Part of the carcass penetrated the window as the top sill
Intercostal. failed and one-half of the outboard s111 failed as shown in
Figs. 5%, 55, 556, and 57. The two 3/16-inch-diameter rivets and one 3/16-
inch-diameter bolt, shown as C, D, and E of Fig, 2, failed and perm.tted the
remaining portilon of the top .ntercostal sill to deflect rearward and down-
ward. Parts of the carcass which penetrated the window extruded through the
structure between the top s1ll and the attached skin, and passed over the
position of the pilot's head. The Plex-55 inner face crazed, but did not
depart from the mmmer-leyer vinyl. The inner vinyl-Plex-55 laminate tore at
the center of impact and from the top outhoard corner toward the center of
the window. A few l/h—lnch-thick full-tempered glass particles escaped
through the tears in the vinyl-acrylic and impinged upon the floor end ver-
tical wall of the test jJig, as determined from high-speed film, Glaogs
fragmentation from this window was less severe than in eny of the previous
tests.

Center-of-
Cercass Outside-Air Window-Edge Window
Test No, Date Velocity Temperature Temperature Temperatare
(mph) (°F) (°F) (°F)
26 5/29/57 448 - 98 112

Parta Nos, 7 and 9, Fig, 2, were omltted for this test., There was
no penetration throuagh the window or adjacent structure, but a small part
of the bird carcass penetrated through a tear in the skin above the top sill,
shown 1n Figs, 50 and 59, The tee-shaped extrusion portion of the top inter-
costal 811l assembly parted from the assembly, as shown in Fig, 60, and was
held only by the top skin and the window edge. The imner face of the Plex-55
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remained laminated to the ilnner layer of vinyl. The vinyl-Plex-55 laminate
tore for z length of 5 inches from the upper inboard corner diagonally toward
the center of the window, as shown in Fig. 6l. GSome 1/h-inch-thick full-
tempered glass particles escaped through the teer and penetrated the
Styiofoam boards, predominetely at two positions. Orne position was ebove
and to the left of the j1lot's heald while the other wes at the pilot's head
level, but to the left., One small gless particle penetrated the Styrofoam
board to & depth of 1/8-inch near the position of the pilot's head. In
addation, there were several extremely small Indentations in the Styrorfoam
beoard at the pilot's head position. The Styrofoam boards, after the test,
are shown in Fig, 62.

CONCLUSIONS

The following conclusions are based upon en analysis of test
repulta:

1. 'The Boelng 707 eyebrow window will resist the impact of a Y-pound
bird wvith only a slight emount of penetration at 448 mph if e window design
end supporting structure comparable to that utilized during Test No. 26 are
used, Structural detalls of this combination are given in Table I.

2. Relative to flyimg glass, the window design utilizing vinyl
0.20-1nch-thick with 21 parts plasticizer content, an 0.025-inch-thick 24-ST
aluminum i1nsert, and Plex-55 acrylic 0,0625-1nch thick laminated successively
to the inside face of the window, as used in Test No. 26, proved to be the
least hazardous of any of the 12 windows tested, A study of the Styrofoam
boards used as evaluation mediz 1n Test No. 26 indicated that the pilot was
struck by only one particle of full-tempered glass which hed any substantial
degree of energy.

3. The minimum window temperature required for the Boeing 707 eyebrow

window to develop maximum resistance to penetration as determined From these
tests 18 100° F. along the edges.

. The use of a protective glass shield mounted 4 inches below the
original Boeing 707 window, as used in Test No., 2&, gives the pilot appreci-
eble protection et 390 mph, However, the eyebrow window in 1ts original de-
g81gn will not resist penetration at 440 mph, end no tests wers conducted at
this speed using the protective glass phield arrangement, The glass shield
28 mowmted in Test No. 24 feiled at the upper hinge point at 390 mph,
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5. Three wandows, utilizing e 1/8-inch-thick pane of semitempered
glass laminated to the immer layer of vinyl heving 41 parts plegsticizer
content, proved to be ineffective in preventing rearward accelerations of
full-tempered glasgs particles because, et the termperature tested, the inher
vinyl had practically no strength. Tt 28 believed that better resdlts would
have been obtained 1f the plasticizer content of the vinyl had been 31 parts
or less; but even so, a fine spray of small sliver-like particles of glass
could be expected Trom this window design.
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TABLE 1
5ILL AN WINDOW CONSTRUCTION
STLL CONSTRUCTION (SEE FIGS 1 AND 2) ¥*% TNNER WINDOW consﬁBUCTIou {SEE FIG. 3)
TEST NO. ™ WINDOW INBOARD LOWER OUTBCARD INTTRCOSTAL **[NTERCOSTAL FABRICATION PVE INNE: LAYER ITNER FACE INNER INSERT
MANUFACTURER SILL 5ILL SILL S1LL
THICK. MATERTAL THICK MATERIAL THICK MATERIAL THICK A 8 C D B F THICK G PLASTICIZER THICK.H | MATERIAL THICK, I
CONTENT 245-T3 MATERIAL
ORIGINAL BOEING o
DESIGN (COMPARISON)  .i60 755-T6  .160 755-T6 160 {55-T6 156 1/4 IVET 3/16 BOLT 3/1f CLT 3/16 BOLT 1/4 RIVLT NCRE NONE NONE
15 1OF .160 755-T6 160 755-T6  .160 T58=-T6 156 1/4 RIVET 3/15 80LT 3/16 BOLT 3/16 BOLT 1/4 RIVET 0.10 L1 PARTS 125 | ST.GLASS NONE
16 PPG 160 758-T6 160 758-T6 160 755-T6 156 1/4 RIVET 3/16 BOLT 3/16 BOLT 3/16 BOLT 1/4 RIVET 010 21 PARTS .0625 | PLEX-55 025
17 PPG .160 755-T6 160 755-T6 160 755-T6 156 3/16 BOLT 3/16 BOLT 3/16 BOLT 3/16 BOLT 3/16 BOLT NONE NGNE NONE
18 PPG 160 755-T6  .160 755-T6 .160 755-T6 156 3/16 BOLT 3/16 BOLT 3716 BOLT 3/16 BOLT 3/16 BOLT 0.10 21 PARTS .0625 | PLEX.55 .025
19 PPG .160 755-T6  .160 758-T6  .160 755-T6 .080 3/16 BOLT 3/16 BOLT 4/16 BOLT 3/16 BOLT 3/16 BOLT 0 10 21 PARTS 0625 | PLEX-55 .025
20 LOF .102 753-T6  ,102 755-T6 102 155-T6 092 3/16 BOLT 3716 BOLT 4716 BOLT 3/16 BOLT 3/16 BCLT 0.10 L1 PARTS 125 | ST GLASS 025
21 PEG 102 758-T6  ,102 755-T6  ,081 245-T3 080 3/16 BOLT 3/16 BOLT 3,16 RIVET 3/16 RIVET 3/16 BOLT 010 21 PARTS Q625 | PLEX-55 .025
2z PPG o8 2L5-T3 081 2bks-T3 .08 24313 .090 3/16 BOLT 3/16 BOLT 3/16 RIVET 3/16 RIVET 3/16 BOLT 0 10 21 PARTS 0625 | PLEX-55 .025
23 LOF L0861 2Ls-T3 081 24s-T3  ,081 2h3-T3 =040 3/16 BOLT 3/16 BOLT 3/1t RIVET 31/16 RIVET 3/16 BOLT 0 125 L1 PARTS 125 | ST GLASS .025
ol PPG 102 755-T6 102 753-T6¢ 081 2hs5-T3 00 3/16 LT 3716 BOLT 3/16 RIVET 3/16 RIVET 3/16 BOLT NONE NorE NONE
25 PPG .102 /55-T6  .102 755-T¢  ,102 755-T6 .090 3/16 BOLT 3,1& BOLT 3/16 RIVET 3/16 RIVET 3j/16 BOLT 0.20 31 PARTS .0625 | PLEX-55 .025
26 PPG 102 758-T6 102 755-T6 102 155-T6 090 NONE 3/16 RIVET 3/16 BOLT 3/16 BOLT NONWE Q20 21 PARTS .0625 | PLEX-55 .025
NOTE * PPG - PITTSBURGH PLATE GLASS CO
‘ 1LO¥ - LIBBY-OWENS- FORD GLASS CO
1. ORIGINAL DESIGN - REFER TO BAC DIRAWING NO 5-09357, SHT 1A AND 2A
*# BOLTS ARE 125,000 PSI BT HEX HD
2. DESIGN OF TEST NO. 26 - REFER TO BAC DRAWING NO 5-0935/, SHT 1A AND 2A-REV B RIVETS ARE A-173.
3. THERE ARE NO SFECIFIC DRAWING NUMBERS FOR THE PANELS OF TESTS NOS 15 THROUGH 25 **% THIS PERTAINS ONLY TO THAT PART OF THE AINDOW CONSTRUCTION COVERED BY NOTE 2 OF FIG. 3,
4, ALL THICKNESSES ARE GIVEN IN INCHES
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TOP SILL INTERCOSTAL AN
ARRANGEMENT. SEE FIG 2 /
‘5/
AN
INBOARD SILL X K
\ N_ 1" NOM -TYPICAL
Y OVERHANG - ALL SILLS

/4
/;/

.25-INCH, 160,000 PSI H.T. NAS
517 HEX HD BOLTS, SPACED
APPROX. 1 25 INCH ON CENTERS
TYP ALL SILLS

BOTTOM SILL

NOTE FOR BASIC JIG ASSEMBLY
REFER TO BAC DRAWING NO. 11-63130

TWO .25-INCH, 160,000 PSI H.T. NAS 517 HEX HD BOLTS
WERE ADDED IN TESTS NOS. 22, 23, 24, 25, AND 26 AT K.

FiG 1 TEST JIG ASSEMBLY Can_TECHNICA

DEVELOPMENT LEN £
IND ANAPOLIS INCIAF D
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MATERIAL - 755 -« T6 CLAD
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'\[ NOTE DIMENSION A, AND FASTENERS B,

3 - 3/16" HOLES C, D, E, AND F, ARE SHOWN IN TABLE I

125,000 PSI H,T, BOLTS
FIG. 2 TOP SILL INTERCOSTAL ASSEMBLY NO. 5 - 71779 can TecumcaL

DEVELQPMENT CENJER
INDIANAFOLIS INDIANA



BOLTS - 0.25 INCH 160,000 PSI H. T.
INSERT - MATERIAL 24ST-3
NONMETALLIC FILLER

* PVB (21 PARTS PLASTICIZED)

SEMITEMPERED GLASS

125
—

J / lf//////j/////

&7 1| NoTE ! THIS CONSTRUCTION WAS COMMON TO
—F > .30 | ALL WINDOWS TESTED - REFERRED TO AS

{ [ "ORIGINAL EYEBROW WINDOW DESIGN,"

f BAC DRAWING NO 5-89357, SHEET 1A AND 2A.

7z 7, S
i

o
=5
== =7

1
1

j_r— = jl ﬁ\ % G NOTE 2 THIS CONSTRUCTION VARIED AS

V L 1 \ S SHOWN IN TABLE I, "INNER WINDOW CONTRUCTION."

11 1 — \ \ N

H
INNER INSERT FULL-TEMPERED GLASS, NESA COATED
ON OUTER FACE FOR PITTSBURGH PLATE GLASS CO. WINDOWS

* PVB INNER LAYER

INNER FACE
* POLY VINYL BUTYRAL

FIG. 3 TYPICAL WINDOW CONSTRUCTION
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