RIAVIEIN

industries, inc.
SERVICE BULLETIN 115 26 October 1983

SUBJECT Deflation panel pull forces

APPLICA- Raven Model S77-A balloons; serial numbers S77-A-101
BILITY through S77-A-105 only.

PROBLEM The design of these subject serial number balloons has

been reviewed on the basis of field reports of low
values of pull-out force on the circular top deflation panels.
Field reports have confirmed that deflation panel pull forces in
the subject balloons are closer than desired to the 25 pound
minimum permitted by Federal Aviation Regulations. Therefore,
testing has proceeded at Raven to devise a design which would
increase the pull force values and keep them consistently at a
higher value throughout the lifetime of the hook and pile
fastener.

The solution arrived at is to use one and one-half inch wide
Velcro fastener (number 80 hook) for a distance of 12 inches on
either side of the pull point of the deflation panel line. The
remainder of the deflation panel hook and pile fastener is to be
left as one-inch wide fastener.

CORRECT- Attachments to this bulletin provide specific details

IVE to be used in making the required modification. 2

ACTION . sufficient amount of approved hook-and-pile fastener is

enclosed, and this fastener, not a substitute, must be

used in the modification. If there are questions, please call
Pat Cannon at 605/335-0137.

This modification must be performed by an authorized repair
station and must be completed within 30 flight hours of receipt
of this service bulletin.
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RAVEN Ind. Inc.
Sioux Falls, S.D.

UTY.
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TITLE

GOKRE (HALF OR MAJCK])
BALLOCN FABRIC

SK1RT, BURNER

LEAD, THERMOCOUPLE
SUSPEKSION DRACKET

CLOTH, INSIGHLIA

TEMP. INDICATOR

SNAP, HARNESS, 1-3/4"
V-RING

D=RING, 1-1/2"

D-RING, 1*

SLEEVE, NICGPRESS, 3/12
SLEEVE, NICOPRESsS, 1l/8
WEHBBING FITTING

CORD, 1200 LB, 174" NKYLCN
TAPE, HEAT SHRINK
THIMBLE, 1/8"

THIMBLE, 3/32"°

E-THREAD, FOLYESTER V-T-285
LOOP CLAMZ, 1/8°

AIRCRAFT CABLE, 1,8 CaLY.
ALKRCEAFT CABLE, 3/32 GaALY.
TAPE, 1® XNYLCK

TAPE, 1-1/2" NYLCN
FASTENER TAPE, HOCK, 1°
FASTENER TAPE, PILE, 1°
WEBBING, 1-23/32 RED MYLOR
F-THREAD, POLYESTER V-T-285
THREAD, 3 PLY NYLCH

NYLON FLARE CLOTH
GOHE, MAN. VENT FLAP
DRIVE SCREW #4 X 1/4
NAMEPLATE, HAB

TAPE, GT-300

LINK, TRIANGLE
SCREW, 10-32 X 3/8
HUT, 10-32, LOCXING

1500 LB NYLON CORD
POWER BRAID 1/2%
HEAT SHRIKK TUB 1/2°

FIRE RETARDANT FABkIC
FIRE RETARDANT THREAD
UPPER ENV LEAD
LOWER ENV LEAD
TOP ENV SENSCE

PARTS L1ST FCR

D-515G2-1 (5-77A)

C-51:28-77
B-077313
D-51529
C-10408-7
B-51519
A-51004-15
B-51054-33
B-51031-32
B-51011-26
b-51031-33
B=-51031-34
B=-51037-07
8-51037-02
B-51021-26
B-51047-45
B-51027-05
B=-51037-04
B-51037-0%
E-5104€-02
B-51C31-19

B-51027-01
B-£1037-0b
E-£1047-16
B-51047-5C
B-51048-02
B-51048-03
B-51047-51
E-S1046-01
BE-51046-04

E-51004-36
C-51506-4
E-51014-06
2-13037
B-51054-07

B-510131-36
B=51C13-48
B-51C15-01

B-51047-11
B-51007-06
E-51027-04

8-51004-34
B-51046-08
B=51155-2
B-51156
B-51158

PL-51502
REV. C
nEF-NGTE
18-2-G
le-3-H

DIC PYWC OFTICN

H1L-T-3033, TYEE IV
MIL-T-5C36, TYPE IV
MIL-F-21840
HIL-F-21840
MIL-W-40B8

TYFE ©
152 X 1/2 % 1 X 4" LONG

MS 22020-1
(DIG PYRG) MS £1958-61
(D1G PYRO) M5 20365-1032A

MIL-C-7515 TYPE V

OPTIONAL
UPTIONAL
DIG PYRO OPTION
DIC PYRC OPTION
DIC PYRO OFTION

@ =~ O N e W R

P I ]
O W o~ thW e W R O



N-51502 ,
(Part of D-51502) :

SHEET 1 OF 3

l.

" KAVEN INDUSTRISS, INC,
NUTES FOK

- | ENVELOPE, BALLOON,
{ HOT AR, S-77A

SEAMS AND STITCHINCS SHALL BE AS
SPECIFIED AKD/CKR A5 SUOWN. EXCEPT AS
KCTED, CONFORMITY SHALL BE TO
FEUERAL STAKDARD 75la, WITH STITCH
TYPE 301, AND 7 TO 11 STITCHES PER
INCH.

Al SEAM TYPE LSa-2, DOUBLE
REEDLE, 3/B8 = 1732 GAGE,
3/16 MIN EDCE DISTANCE.

B. SEAM TYPE LSc-1, DCOUBLE
NEEDLE, 3/8 =+ 1/32 CAUE,
178 MIN EDGE DISTANCE.

C. DOUBLE NEEDLE, 3/8 = 1/32
GAGE, 3/16 MIN EDGE DIS-
TANCE.

D. s=PT. W-W, 1/16 MIN EDGE
D1STANCE, 6-9 STITCHES PER
INCH, SIZE F THREAD ONLY.

E. BGX-X, 1/16 MIK EDCE DIES-
TANCE, SIIE F THREAD ONLY.

F. DOUBLE NEEDLE, 1378 = 1/31
CACE.

G. HANDETITCH WITH LCUKSTITCI,

(NGN=-CLNECRMINC) |
H. 3/16 XIu EDGE DISTANCE.
J. 64-5TITCH BARTACK

t
W-W @ 7/3 X 1), 5iz
THREAD CHMLY.

3-pT
L F

K. SIZE F THREAD OKMLY.

L. 3=-PT W-W, 1716 MIN ELGE
DISTANCE, 6-9 STITCIES FER
INCH, SIZE F THREAD ONLY.

M. 178 KIN EDGE DISTANCE.

K. DOUVBLE WEEDLE, 374 = 1/32
GAGE.

P. STITCH TYPE 304 (IIG-1AG),
TwWO ROwS, 1,/2° GAGE, 5-7
ECGE STITCUES PER INCH.
STITCH WIDTH 3/16 = 1/16.

USE SEAM 1E AS SHOWN FCR MATERIAL
LACKING SELVAGE EDGE. SEAM 1A MAY
BE SUBSTITUTEC FOR 1B WHEN JOIMILG
TWO SELVAGE EDCES.

CONSTRUCTION STITCHES (TO MAINTAIN
PCSITION OF FAPTS DURINC ASSEMBLLY,
ETC.) MAY BE USED AS REQUIRED, IN
ADDITION TO SEAME AKD STITCHINGS
SHOWN AND/OK SFECIFIED.

GORE PATTERK AND USE GF LSc-2 SEAM
CCNSTRUCTION ARE PBASED GN USE GF
1-1/8" SEAM ALLOWANCE (BOTH EDGES OF
GCKE) ON NON-SELVACE ECGE MATERIAL.
SEE DRAWING D-52006, DETAIL D.
REDUCE STRAICHT-SIDE SEAM ALLOWARCE
TO 3/8° WHEN USING ALTERNATE 3/4°
LAP SEAM (NCTE 1A), PERMITTED mITH
USE CF SELVACE-ENGE MATERIAL.

FABRICATE ENVELCPE WITH 56 HALF-
GORES, AS IKDICATED. CCHRESPUNCINC
LNDEX MARKS OF ANY TWO UALF-GCRES
SHALL NCT MISALIGN MOKE THAN 1/2° IN
ANY 247 SPAN.

REV

DESCRIPTION

SEE SHEET 1
Or D-51502

i
'
'
'

EXCEPT A5 WNOTED ABUVE, GORE SEAM
CUNSTRUCTIOK SHALL BE IN ACCORDANCE
WITH DRAWING D-52006, DETAIL D.
SEAMS JOINIRG STRALGHT ELGES SUALL
HAVE DOUBLE TAPES ANL ARE OCD-NUM-
BERED SEAMS. SEAMS JOUINING CURVED
EDGES ARE RON-TAPED AND ARE EVERN-
NUMLEKED SEAAS.

LLOWER TERKINATION OF VERTICAL LOAD
TAPES SHAIL BE IN ACCORDANCE WITH
DHAWING D-52807, SEC. ¢C-C. UPPER
TEKMINATION  SPLICES SHALL BE IN
ACCORDANCE WITH DRAWING  D-52003,
SECTION H2-H2. OTHER VERTICAL-TAPE
SPL1CES SHALL BE MADE IN ACCORDANCE
WITH DRAWING L-52006, DETAIL E. ANY
SPLICE IN ONE TAPE OF A DOUBLE-TAPE
SEAM MUST BE AT LEAST 4 FEET FRGM
ALWUTHER SPLIiCE ON TUAT SEAM.

HAND MARK SEAM MUMEERS OF TAPFED
SEAMS AT TOP AND BUTTCM OF ENVELOFE
(SEE VIEWS A-A AKL B-RE).

CIRCUMFLRERTIAL BANLS ARE REQUIRED
AT STATIGH LCCATIONS INDICATED OR
ELEVATIOR VIEWS. ADDITIONAL CIRCUR-
FERENTIALl BAKDS EELCW STATICH 68 AkE
OFTICHAL. BANDS AT STATIONS 76 AND
66 SHALL INCLUCE A CROSSOVER BAND,
ATTACHED IN ACCORDANCE WITH DRAWING
D-52001, SEC. S-S5, WITH LENGTH OF
CROSSCGVER BAND $® + 1/2 SHORTER THAN
DISTANCE FRGM SEAM 1 CENTERLINE TC
SEAM 5 CEFTERLINE (MEASURED oN
LAYYLAT UNDER KOMINAL HAND TENSICH).

SPLICE JCINTS SHALL BE IN ACCORDANCE
WITHI DRAWING D-52C06, DETAIL E.

IN SIDE-LOCATED MANEUVERING VENT,
CRIENTATIUN OF FLAP GCRE (GDRAWING D-
£2001, SEC. Ww-W; ITEM 33) SHALL BE
wITIl CURVED (LOKGER) EDLGE ATTACEED
AT ENVELOPE GORE SEAM, AND STRAIGHT
(SHORTER) EDGE HANGING FREE TOWARD
ILSIDE OF ENVELOPE. TAPE SHALL BE
SEWED TC FREE EDGE CF FLAP WITH
ENOUGH PUCKER IN FLAP MATERIAL TO
MAKE FREE EDGE 12° + 1 SHOKTER THAN
ATTACHED EDCt, MEASURED DETWEEN COM-
MUGN PCINTS AT TOP AND BCTTOM OF
FLAP.

STITCH BCX-X KELNFCRCEMENT THROUGH
VERTICAL AND HORIZCNTAL TAPES AT TOP
AND AT EOTTOM CF VENT. 3/8 GACE
STITCHING Cu CIKCUMFERENTIAL BAND
SHALL UE INTERRUPTED AT LOCATION OF
BOX-X.

CUT LENGCTH CF LCOWER ACTUATICN LINE
TO BE 40'6" & 6°. UPPEk ACTUATIGN
LINE TO Br CUT 2'0* LGNCER THAN
LOWER LINE (40'6% + 2'0" = 42°'6°,
NGMINAL, HKEFERENCE). CUT LENKGTH OF
PULL LINE TO DE BO'0" + 6°. BECKET-
LOOPS CON ACTUATION LINE MIDPOINTS
SHALL ATTACE TO EYE-SPLICE LOOP ON
PULL LINE. SEE DRAWING D-52001,
DETAIL R.

SHEATH FCK ITEM 52 SHALL BE CONTINU-
ous ALOKG SEARM 7 (PEH CRAWING
D-52006, DETAIL P) FKOM TOP END TO
LOWEK END. (SEE DKAWING D-52005,
DETAIL Q; ARD DKAWING D-52007, SEC.
c-Q).



n-51502
\Patt of D=5150271
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RAVED JRWDUSTAILZ, INC

NOTES FUR

ERVELGPE, UALLUUN,
BLT ALR, 5-77A

AFPRCVED ALTELHATL FCR ITEM 7 ¥
TELATEMP CUii. (PULLE#TUK, CA; MUDFL
110-5 FOR 2609 TG 310%F IaCL. SEAL
TEMP INDICATOR Y FCLDING ITEM 36 [N
HALF LENGTHWISE AND heAT SEALINC
AKOUGKRD THREE SICES WITE IHDICATULP
HETWLEN FOLDL. PLACF SEALEL IRUICA-
TGR, FACIKG 1L%ARE, O JiwmAKD SUR-
FACE OF ERNVLLCIE, COVEMED RITH Cal
THICKNKESS OF FLAKE CLOTH. STITCH
CCMPLETELY ARCUND FLAKE (LTI, KUT
NOT INTC INLICATLE SFAL. LOCATE
IRDICATOR AFPPruX. JEUTEFED 1IN DEFLA-
TION CAP. SEE T-L2005, LETAIL L.

KIGC SUSPERs! CiPLES PLM TABLE,
BELGW. SEE UrALlNG L=-3300607, S:C
C=C; AND L=-51582, VIEW E=-h., Eacp
CAELE MUST BE WITEIN = 102" ©F NuMI-
NAL LENGTH SLLW IE AULITIUL, LE-
VIATICN ¢ HLK SW-BIBAL LoicT BUST oL
SAME WITHIK ¢ 1:4" FOR ALL AL iN
SAME ENVEILGFE.

EURNER SKIAT ATTACHES WITYH vEETICAL
STr!FPS OF FASTHELLE TREE FILE AT
EVEN-NUMBERED SEAMS. (REF. DRARINC
D-52007, SECTICH K-Ni.

INSETALLATION CF JTEMS 52 ANC %3
SHALL BE IN ACCORCANCE wWJTH D-5200%,
LDETALL Q; D=-32Ge6, DETAIL P; AkD
D=-52007, SECTION u=U. EXCESS LFHGTH
CF 1TEM 12 SRALL NCT BE CUT CFF BUT
SHALL EE FOLUED WITHIN SHEATH (f
ENVELGPE. CONSTRICT LUWER LLD OF
SHEATH BY GATHEKING EXCLES MATERIAL
AND HANL-STITCHINLG TO VLEHTICAL StAm
TAFE AT EASE Cr ENVELUPE, P'ER KNCLTE
1G, USING ITEM 30.

FAEERIC COLCR FUR STRFYS i ATUHES
SHALL MATCH FABRIC BEING kEINFUGRCED.
REF. LRAWING L=:2003, SEC. F=F; ALl
LRAWING L-520C1, LUET. K.

REINFOKCE SECTIGN CF ENVELCPE THROAT
(INSICE) IN ACCORDALCE WITH LRAWIN
D=-52007, DETALL BF, BETWELEN LEaMS
1 AND 3.

TO PROVIDE ADECUATE LEVEL Ck VIS]-
BILITY, FATTERN AND COLOK{S:, SHALL
BE SUCH THAT AT LEAST 108 CF VIEIDLE
PORTION SHALL bk OTLLK Thak WEITE Uk
GHAY, AS VIEWED FPCHM ANY AMCLE.

BEV CESCRI2TILE

Iy SEE L-5]502

PL-S1502 (PAKRTS LISET), MN-=51%502
(NUTESY, ¥-21507 (TGP FITTIKGY, Akv
AL FLICABLE LLTALILS uF L-L2001 THRU
N=%2007 AKXk ALL FART CF wu-515c2.

L=3]LC62-] ENVLLOFE 15 FOR USE WITH
CLALEIU 1a WTW) GUNLGLA GLLY.

in CLLUR CONTEASTING TAPE COULCK,
sTENULL FAKRT NUMBER (L1502 AND KEVI-
HIOK LrTTER) ANL SERIAL XUMEER ON
VIFUUXFEREMTLIAL BALMD AT STATION 52
AFPPPCE. CVEK SEAM 1. (REF. DRAWING
1=-5200%, $ETRID Yi

ATTACH LAMEFIATE FER LRAWINC

551807, SEC -

IR CGLLE eLXNTRASTING TAPE CoLC?,
STLECIL "k FT BALE OF LNVELGRPE
FETWERN SEARS | RUHD 3, WEILG 172"
“um HEIGhT BLCOUK=-FCRM LETTHERL,
Vibh k-l

BRALIWE REGISTRATI-N MARRE ShALL fi
ATTACHEL 1% ACUCLALANUE wWiITH L-5%2005,
WRTATL Vi Ik UGRFLILNUE WITH PART 38
Gl rAK, LILENT ANL KHEGISTRATIUE
Fakkilic, MARES EHALL NCT FALL CN
VLFTICAL LCAG TAFEES.

iCTe 1E CMITTIDD,

ELY DRAWING D-%2006, DETATL FK, FOR
VGESTHRUCTIGN ARG ATTACEMLKT CF OF-
TICNAL FIRE-RETARLANT LINER, WHICH
1125 28 FULL GCRES CASED Gl LOWER 24"
GLrf ENVELOFE (RALF-CORE X2i FATTEKN.
LENGLTULLNAL SEAMS (LSc-2, PER NKCTE
18) SHALL BE LCGCATEDR 1IN ALICKNMERT
WITH, BUT KUT ATTACHED TC, NCN-TAPED
ENVELGFE SEAMS. LUNGITUDLINAL
ATTACHURERT TC THE ENVELLPME SHALL Br
WITH EITHEK STNGLE-NLFDI.E CR DOUBLE=-
KEEDLF STITCHING, AT TAPED ENVELCFE
SEAM; WITH AT LEAST 3 BACKSTITCHES
AT LUWEK EMD OF ATTACHMENRT.

SEE LRAWIKC D-52002, DETAIL K-M, FOk
ATTACHNMENT GF GPFTIONAL D-RINGS AND
FCk TIEING CF OI'TICKAL SIDE-HALOLING
LIKES.

INLAIU DESICN FEATURES NKUST BE MADE
WiTH APFMRUVED HOT AIR BALLULE FABRIC
E-C7733. OVERLAID DESIGNS ARE NCT
REQUIKED TG BE MADE FKCHM lOT AIR
EALLOCCK FABRIC. ATTACHMENT OF OVER-
LAID DESIGN FEATURES SHALL b MADE
=1TH EDGES FCLDEL UKDER, AND
STITCHED WITH EITHEN SiNGLE OR
LLULLE KOW OF STITCHING; SEAM TYPE
LSd-1 or LSd-2.

VENTINMG IS KECOMMENUED FOR ANY OVER-
LAID DESICN W1TH AN AKBL GF AT LEAST
FCUR SQUARE FEET. SEE DRAWING
L-L2C02, DETALL VE, FCF CULKSTRUCTICN
LY VENT. MULTIPLL VLET ECLES SHALL
EEk SIACED AT LEAST 24" APART.

IXUFPT AS SFECTFICALLY PRCHIEITED
CTHLMW] SE, IKLAID=-DESIGN SEAMS
(CCLOP-LPLITS) MAY BE USED 1N AKY
ILGUATICN AND ARKANGLMENT. SLAMS
SHNALL BFE TYPE LSc-2 AT 3/8" = 1/8
CAGE



22.

2.

24,

i N=51502 RAVEN TEDUSTRIES, INC.
! (PART OF D-51502; NGTES FOR

hom g ENVELOPE, BALLCGN

i SHEET 3 OF )} HCT ALR, S-77A

INLAID DESICN SEAMS LCCATED ALGH;
CIRCUMFERENTIAL BANDS SHALL NAVE THE
PABRIC SEAM STITCHED FLKST, WITH THE
CIRCUMFERENTIAL HAKD THEN STITCHED
DIRECTLY OVER THE FABRIC SEAM. NO
DESIGNS, CVEKLAID OR INLAID, SHALL
BE INCORPORATED INTO CONSTRUCTION OF
DEFLATION (TOP) CAP.

D-RINGS FOR BUNTING MAY BE ATTACHED
TO VERTICAL LOAD TAPES, AT INTERSEC-
TION WITH CIRCUMFERENTIAL BAND.
DETAIL OF ATTACHMENT SHALL BE SAME
AS DRAWING D-52002, DETAIL M-N,
EXCEPT BOX-X 1S OPTICNAL.

BUNTING MUST KOT BE LOCATED WHERE IT
COULD INTERFERE WITH OPERATIGN OF
SIDE MANEUVERING VENT.

OPTIONAL SIGN ANCHCRS SHALL BE CON-
STRUCTED 1N ACCORDAMCE WITH DRAWING
D-52002, DETAILS EA AND FA. VERTICAL
SIGN ANRCHORS SHALL BE BACKED BY
VERTICAL LCAD TAPES. HORIZUNTAL
SIGN ANCHORS SHALL BE DACKED HRY
CIRCUNMPERENTIAL BANDS, LXCEFT THAT
BELOW STATION 34, THE SICN ANCHOR
MAY BE BACKED BY AN ADDED PAKTIAL-
CIRCUMFERENTIAL BAMD, ADDED SPECIFI-
CALLY TO BACK THE SIGN ANCHOR.

D-RINGS SHALL BE ATTACHED ABOVE TOP
CORNERS OF SIGN AREA, AND MAY BE
ATTACBED BELCW BCTTOM CORKERS Cf
SIGR AREA. SEE DRAWINC D-52002,
DETAILS EA AND FA.

SIDE MANEUVERING VENT AREA MUST EE
KEPT CLEAR OF CBSTRUCTION PY SICHS,
ETC. SIGH ANCHORS SHALL NCT Bk
ATTACHED IN THE AREA WITH BOTTCH AND
TCP BOUNDARIES AT STATIONS 66 AND
56, AND SIDE BOUNDARIES AT SEAMS I
AND 5. 1IN ALL CASES, THE FASTENEK
TAPE (ITEM 27) SHALL LMD AT AN In-
TERSECTION OF VERTICAL LCAD TAEE
WITH HORIZONTAL BAND, AS SHUWN,

PENNANTS, IP ANY, TO BE MADE KITH
FPREE EDGES FINISHED, USING STITCH-
ING, TYPE EPt-1 (RCLLED-ECGE SEAM).

PENNANTS SHALL BE ATTACHED AT VERTI-
CaL SEAMS. IN NUON-TAPED SEAMS,
ATTACEMENT TO BE AS SHCWN 1IN
DRAWING D-52002, DETAIL PE. IN TAFED
SEAMS, ATTACHMEKRT TU BE AS SUOWH IN
EITHER DETAIL PA GR PB.

REV.

CESCRIPTICM

SEE LUEET )
OF D-51:20z
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