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supplwnt.al repot (sa. rfef e ce 1.1.6) vil be issued at Vandenberg
Air Force Base vhen this CTLM section is actually used on a missile.

ssup2a mm report vil rolct -the satual da*a gathered an
base durinig the installation and will thus suersede parts of this
report.. However, past qperience has shown that the changes between
these tvo reports viii be slght.

The data on the followini pages consist of veight and balance suumrise.,
check list, and MP lists applicable to this installation. Page 71
sisriaex the ;- etae ins•tllaUon ass propertis and cosists of
da fr page 0 tvege pss properties of downstage components),
pe 73 (Predicted sealant Changes), and page 77 (Actual weight of
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lists by Productin section as backup data for page T2. page 78 listo
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Boeing by Aerojet docmw•nt- 012-00-WOG-1, ucminl Moss Properties
and Dispersions for Xinutman CTLZ/AOS'" dated January 28, 1963.

Average values have been used for all Boeing item other than the
MW secion vhich is an actual weight.
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Added pages 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,
"36, 37, 38, 39, 40, 41, 42.

Added Moments of Inertia to pare 10
Added Sections 3.0 and 4.o to the document.

B Revised pages 2, 3, 4. //17/63 D. Brenden

Added Sections 5.0 thru7.0 to the document; and page 4.1
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CTLZ .SECTIOI,. S/11 0000019

.This -ýsection of the dc netesrb't1iiedata cl=-96scieate d by

converting-' a.,production: ln Mnuteman iss.1itoaCnisle
* The ~mass datýa reported' oce lc t predicted *net chand.Wt b*

aple ote' tota -:rn.. -.pro~periei.-'when* ,this -CTIZ -section
andthe: re ated down~ttc -c co-,aponents are 'Installdon a miui.

suppemetalreprt 'w' reerece 1 ) ~ia eisuedat-'Vandenberg
Air F~o~rce' Base *when t 11. CTlI~tion isa~iy..uszed-on a missile.

'bissupplemental re-- -. irill reilct. the *acitt'.aý da~t Lgathered on
base during the insta.llation, an~d will *thuis .supersede parts of this.
-report. However, past experience has.-shown that the changes between
these two reports will be slight.

*The data on the following -pages consist of weight and balance summaries,
check lists, and ECP lists applicable'to this installation. Page 44
summiarizes the complete installation mass properties and consists of
data from page 45 (av-er.--e mass properties of downstage components),
page 4i6 (predicted sealant chan~es), and page 50 (actual weight of
CTLI section S/N *00 30019). In addition, page 4T presents summary check
lists by production section as backup data for page 45. Page 51 lists
the engineering change -proposals incorporated on the components used
for this installation.

All data reported in this section of the document reflect the use of
a linear shared charge destruct system on the first stage engine per
EC? 116.

Aero~jet weights used in this report reflect the data transmitted to
Boeing by Aerojet document 0l62-01Df-1.21D-1, "Nominal Mass Properties
and Dispersions for Minuteman CTLI/A0DS" dated January 28, 1963.

Average values have been uzed. for o.11 Boeing items other than the
CTLI section which is an. actual wei-ht.

U3 4268 2000 RIEV. 6/62 2 *6It42,2
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* 5.2 WIGHT AND BALAN~CE SU1.2AIRY -

TOTAL CTLI T .INSTLLATION .l ,T IZRTA:'.;CTLI WAFER SIN 0000019 :DATE

EX.PENDED TOTAL CETM OF GRAVITY
-.. DESCRIPTION.' DATA WI T WEIGHT SLUG FT2xlO-3"* ."•6 .4- .... . (LB) LONG.* LAT. VERT. ROLL PITCH

" .:. '. . R v : V S p a c e r " :: _ - -"_ _.. .

• *, . . .... :":°!,.':b

_tL9 CTLI Secti6oc 1.151.8 799.8 !O0. 1 .00 .002•• " "','sil0

7 4±2G&C Section 7.4_ 6.8 1ii.9 ]1.J O
8- Silo "_ _ __ _ _ _

_9 ___ _ :.Aero
10 44 3rd Stage Engin 17.1 81.9 108. 1 117.2 0 .0021
11 Silo
12 Aerol) ' t '' Base

1 L45Interstage 2-3 B 1.7 58.2 110.2 117.9 0 05 _ (Fwd) Silo _

16 Aero ____ ____ ____ ____ ____

Base
19_ Jettisoned_ Silo

e J1 Aero
Portion Base I

1Jett 1"7 1 58.2 110.2 117.59
-145iInterstae 2-3 21.1 61.6.. 1.b 120.2 0 .001

2•} (Aft) __Silo_

4 S týe.Engine..... 25..7 102.3 112.6 T21. 0 .

Is7_ Aero

2E• Base .
tZ9 ý471 In• -1-. 112.2 120.6 0 0S)! (Fwdý Silo

-• i Base- .- S 1
J#. Ai _n-AJ Aero__5 ___Prt_ on Base

1.4- Jett -55. 6 112.2 . 20_'4 n s25 ,__"_ " . 114.6 125.2 0 .00•I (Aft) silo
[391 ~~Aero .... .40 148 jl ___t Stage Engin_ I. . 111._ !17.7" i;0.0 0 .027

411 1 Silo __

4 Aero
4 kirt Base- 1...-

49Skirt .o_ _:_l., 119." 1128.6 0
it5 __ .. ...Silo .•I Aero

1 ±. _ _ __.._ _ _ _S .:; ~jDa m)Aero tD2

'Koeing Section Stations (Sce ýlissiie Stationl DiagramS]"-
•:, -5550-0-58. . Z7,d7Y•/ I oNO D2-13943-1

!u .V. S)ým 1ýs I P G 4



5.2 WEIGHT & LALAIICE SilT,!.AfY CTLI REPORT NO.-
(AVERAGE WEIGIE COIICIMTS) DATE,.

,WXPENDED TOTAL INERTIA
DESCRIPTION DATA WEIG T WEIGHT SLUG FT2xlO-3

- 0to -(B) LONG.* LAT. VERT. ROLL PITCH

1 41 RV Spacer

2 Silo
._ Aero

4 39 CTLI Section 4.__9 55.9 107. 5 110.6
.5 Silo

.6 _ Aero 1

-2-4 G&C Section 6.96 66,__ _2.o __4._

8 Silo
_ _ Aero

10 +4 3rd Staoe Engine l5.94 18.9 108.3 ._ 117.2
lit _Silo

_22 Aero
_i Base _

1114511 nterstage 2-3 ,- .U8 57.7 llo.ý 117.819 (Fwa) Silo _

160 Aero{_
1?,7 __ Base I
131 rý Silo ____ ____ ____ ____ ____ý I etioed A
;2 0 Portion Base 1

_21 Jett I.n 57.7 i0 117.8
•2 •±5Interstage 2-39 _ _ ,. i 6 ._ 111.7 120.4

23 (Aft) silo

-!4 2nd Stage Engine _2__._ _C2___ LL. >-2 7 12.1.4

PAero~

:p_________ Base _____1________ _ ___ ____

21, 4_ i ter taze 1-2 F.4- 55.6 112.2 120.6
3 (Fwd L Silo

Aero

________Base ___I___
Silo -

I•n1 i I___ __ __•.• • ortion n B

.... ,Jett - ,, _ 112.2 120.6
2, ___nterstape 1-2 _ i 2 .21 -

( Aft)____ Silo ___ ___ ._______
Silo

Aero
Base

49Skirt L •'( 1 11.i !9.3 126.5
Silo I _

Aero
__ __ _ __ _ Silo __ _ _ _ _ _ _ _ _ _ _ _

S Q

L~L~ Lj~ SkirtAero _____ ____

• Boeing Sectlion, Stat-ions (Sce ',,Ussilc Station Diagram)

SN.o. D-4 -1

L ~~~~ ~ IO 121L______ __ _________ __ __

________________I AG PAr 4_ _ _ _ _ __ _ __ _



5..2 1.•S 5-62 CHANGES II1SM=' AT R1>ORT NO.
VAI•DNBERG AIR FORCE BASE-**

DATE
MENDED TOTAL CTNTER OF GRAVYIA

r4 DESCRIPTION DATA WEIGý1T WEIGHT CTEOFRATY SLUG FT2 x1O-3
(LB LONG.*. LAT. VERT. ROLL. PITCH

41 RV Spacer ,_
2_ _ Silo
____ ___ Aero ---

4 59 CTLI Section '" .2 11i'.5 "'.5I.5 11.5
5_ 1 Silo ..

6 Aero

Z4 G&C Section .4 6. -l .5 113.5
8_ Silo . _

O _ __ _ __ __ _ Aero .....__ __ __ _ _ __ _ _

1 '44 3 r d S t a g e E n g i n e . 2 . -. 0 -

.2 Siloo ___162

12j _______ __Aero . .....
l•,• Base

1'j Interstage 2-3 1a.2 s.6 10.8 116-7
_5 (Fw4) Silo

___ ___ Aero ....
'17. ____ _,Base .

.3~ r-- Silo ...... ....
Jettls.nd, Aero
Po Base __'"

__ _ _-- Jett .2 1 76 1o.8 -16.7

2 • 4_5 I te _t.2 i 0 .0 1016
:•! (Aft, Sil ,eo " ! '

2 4 2nd Stage Engine . -0
2-L I sino
,2 1 __ __ _ _r___o ... . ..__ _ __ _ __ __ _ _

i.. Base.
S- taTe1- - -1-

__ (Fwd) Silo

4 ~~~~Base __________ __

4-Silo _ _ _ _ _ _ _ _ _

-BPortion___Base
__--- _ __ _ _ - Jett

la47 nterstage 1-2 " ., ,-.- 102.0 ' 0.4
ý1. (Aft) ... Silo __ _ _ _ _ _ _ __ _ _v) { Aer o ,

1, 4ýŽ ' 1Qt Stage Eniine .8 161..) 11b.2 128.0
4 i Silo
I1 4 Aero
I _ Base _,!4 4,PSkirt "_.2 -101.3 119.2 133.9

•" ••.-iSilo
•'.i Aero

49 Silo

_ _Aero

_52 1 _------_all__ Jett__
** Reference T2-13954-534

"2-5550-0-58 *BDeing Section Stations , IVO v_ D2.1•943.1
Sf I D -(Lee Itissile Station INo PAGE 4

R:. '"----iagrqz) Sv- I PAGG 46



.-TJ- ,-"IR
.| •I | . i 

-i.-,. - -"

Q ~ ~~~~ -'*'2S 
A.- - - -. - - - - -

.--I- ----- -----

• 0°

o . .- -. -'..-"- -, - --
d-l-

o *C;

z

S• -Il " I -

>• ~ "•-,-Hi"" V"

1-E-

7: 4- ('.DI•1

cif

A,

• -. E-

.0.

0 ,•:" >""

U)U

Cl)

rDn

t-n

0 L.

GNO -D2-1 3943-

is!,V. SM B PAGE 4



E-4

0 0 --co E- 0U)-r

-ýt0 

co
"o r CO C, o)

F~kJpi 0~i3L C-

baj Oj C,

0 .

HEH
E-4

m69
i-i:4E-f 510 HUSH rivo DIZ

*~4g*. -:I-

U- C; E-

M' ff -::r
E ) -I~ V] IH -

E-4 CC >

E-4 J - r--

0i~_ 
__ _ _

r4~V SEA B IC CD2CLf39E-4 R 1.0 *



WC 'L 4LIS 210oi"M
G3A11InM3 SV

E-4 I N31WdlHS
MI 9 ____.

0 7 WHOISM
1=5 ' a a s, OX

0 JHOIM 10 1 IS m

02

CI

0 ;

0 E-4 CN >

N C\1 c M C~I

C, c 02

e4))

0 E-4

~~1J -) -H a

U)fl~ +) a)

-+ 4- ) 4-)



HH

coc-

H 
C\Jr

E-4-4

HE-4

00

E -4 I , f

C;
-

ut

ý ' . E - i --4I -. - -3:

UN ~ CvjUO

o 4.)

0r :3: IH E. -

U~ to- -1 43

0 UN.

1~L'V. 3YIK. rxPAGE



5-.5 ENGINEEING CHANGE PROPOSAL .(EcP) TNQO0&.AToo N
APPLICABLE TO CTLI SECTION S/11 0000019.1. D;.fNlSTALLATIONAaT

The following ECP' s.-have not been inco~rpoted into "Model Specification,
"Trainer-Test Group., Guided lai.sile';(S,-•3"bO06)' as' revised on 15
April 1963.' However, the runss.pr~operties" od these ECP's have been
incorporated into this rcpo,-t unless other* iise no'ted,.

ECP NO. ECP TITLE STAGE WEIGHT WEIGHT CHANGE
(WS-133A-BO-) CII, GE INCORPORATED

IN THIS REPORT
.108-4 6perational Raceway Third. Stage 3 +.5 Yes

End. Cap Change

208 PSS, S&A Installation and Envelope 2 Negl. Yes
Part 2. Change

236.. Second Stage CTLI •:ý' Operational 2 Negl. Yes
Raceway Foam Revi~io._ _

240. Interference of G&C Bracket, 3 Negl. Yes
Detonator Cord & CTLI Cable in
Stage i11 Operational Wing I
Missiles

261 Modification of CTLI C/D 3 Negl. Yes
Receiver, 10-20885

373 Work-Around for 10-_5.942-1 CTLI 3 Negl. Yes
Airborne Batteries

398 Ordnance Support Revisions 2-3 2&3 Negl. Yes
Interstafe Aft

4 Potting & Bonding Deletions for All - No*
Vandenberg Air Foa-cc 3ase 1,issiles

506 CTLI Raceway Cover Ilcvision 1 -. 2 Yes

525 CTLI A/B Battery Redesign to 3 - Yes**
Resolve Voltage Inc ompatibility_

551 CTLI Missile System Grounding 3 Yes**
Change, LmCci 6301 1

555 Stage 3 CTLI Race~w.:- Cover R2v1_on 3 Negl. Yes

573 C Band Beacon/Co nn-,-z Dcstruct 3 3 Negl. Yes
Incomtnaibility Intc'imi Fix,
m1miW 6301___ ____ ________

6o6 Revision to OTLI Unfý)Uiclc1 BzxLcke:t-j 1 egi. Yes
.Section 49

* ECP's 415 and 540 transfer the-r¢ponsihi.ity :or sealing the raceway covers
from Plant 77 to Vandenberg. t1oe:cver; thc2 !Cilht is still considered part
of the operational missile c,. i. :-ot included in this report.
Zh* These ECP's were incor-porated during manufacture of the CTLI wafer. However,
that portion of ECP 551 which is to be incoe-oorated on downstage components
is not included since its properties are dependent upon installation at
Vandenberg.

L13 4281 2000 REV. 6/Sa Z-1t42*-.
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CTLI SECTION, S/N 0000020

6.1 This section of the doeL.. cnt describes the data changes created by
-converting a productiorn line M.inuteman missile into a CTL missile.
The mass data reported herein reflect the predicted jet changes to be
applied.to the total.raissile mass properties when this CTLI section
and the related donastaCjc components are installed on a missile. A
supplemental report (see reference 1.1.6) will be issued at Vandenberg
Air Force Base when thiz CTLI section is actually used on a missile.
This supplemental report will reflect the actual data gathered on
base during the installr.tion and will thus supersede parts of this
report. However, past x :perience has shown that the changes between
these two reports will 1 c slight.

The data on the follow-inr pages consist of weight and balance summaries
check lists, and ECP lists applicable to this installation. Page 53
summarizes the complete installation mass properties and consists of
data fron page 54 (average mass properties of downstage components),
page 55 (predicted sealant changes), and page 59 (actual weight of
CTLI section S/IN 0000020). In addition, page 56 presents summary check
lists by production section as backup data for page 57. Page 60 lists
the engineering change proposals incorporated on the components used
for this installation.

All data reported in this section of the document reflect the use of
a linear shaped charge destruct system on the first stage engine per
EcP 116.

Aerojet weights used in this rcpoit reflect the data transmitted to
Boeing by Aerojet docum.ent O162-01D?.-2zD-l, "Nominal Mass Properties
and Dispersions for Minuteman CTLI/AODS" dated January 28, 1963.

Average values have been used for all Boeing items other than the
CTLI section which is an actual weir-ht.

U3 4288 2000 PRV. 8/62 2-$1452*
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6.2 WEIGHT & BALANCE SUI.4ARY REPORT NO.'
TOTAL CTLI KIT INSTALLATION DATEOTLI WAFER S/N 0000020 _____ DATE________
CTLI WF bEDI -AL INERTIAMN TO". A ZET OF GRAVITnLGF~l-

DESCRIPTION DATA WEIGBT WEIGHT SLUG FT2xlO-3
(LB) (LB) LONG. LAT. VERT. ROLL PITCH

__ -41 RV SDacer
-2 Silo

-- 1 A er o . 0539r 54- .. 8 99.8.... 100.2 .O4 .O2

- Silo._ • Aero
7 42! G&C Section 7.4 66.8 L.1j.9 7L14, i'3 __Silo

_.9_ Aero
ii 44 3rd Stage Engin 16.1 81.9 108.3 - 117.2 0 .02
11 __Silo _
Ia Aero

_13 Base
f4 4Interstae-23 -1.7 110.2 117.9 0 0
15 (Fwd) Silo
16__ Aero
17 Base

S- Siloi• Jettisoned 4 Aero

20 Portion Base
_ -- Jett 1j.7 58:.2 110.2 117.9

22 45Interstaze 2-3 21.1 68.6 i11.6 120.2 0 .001123 (Aft) Silo

24 Aero -- _
i254L6 2,-d Stage En~iin4 25.7 102.3 112.6 121. 0 .008"

12? Aero

__ Base
•29 47,Interstage 1-2 -_1.4_ _.6 112.2 120.6 0 0

S (Fwd) Silo
Jw~i AerQ

[3 2 K Base ___ __

i+ I Jettisoned < AerolPortion Base _T
24- Jett -1.4 . 112.2 120.6

3?r47 Interstage 1-2 _ 25.7 7.9 U. 125.2 0 .002

3 (Aft) Silo
19- Aero
40 Wi4Ist StaRe Engine 0 .111.' '0 117.7 1 1O.O O Ok2J Silo

42. Aero '__
43 Base ....445 . Silot o. 6 74-7 119. 128. 0 0

"_ _ __ _ __ _ Silo ____t_ _ _ _
•i Aero

4 MISSILE 284.9__
Silo

5Q_ ~Aero ,

•,,. ~Jett

K.55005 Bo eingecinM os (See l~csilc bta.TIiagomn94
T ', . SY .B . VOL INO D2-13 1 .-

SEC I Arr 53



6.2 WEIGHT & BALANCE ST1^.4AlRY CTLI REPORT NO.'
(AVERAGE WEIGHT C0I-ONENTS) DATE

END..D TOTAL.INERTIAMEPNDED TOTAL CENTER OF GRAVITY SLGFxo-
DESCRIPTION DATA WEIGHT IGHT SLUG FT~x1O3

-. (LB .B) LONG. i LAT. VERT. ROLL PITCH
1 41 RV Spacer

2 Silo

'4 39CTLI Section I!. "_, 55.9 107.9 1 -6

Silo ,_",.
_ 6 -. . . A e r o ,

7 4±2 G&C Section 6_g6 66.q np 1 14,g
8 Silo t
91 Aero
0 A44 3rd Stage Engine 15.94 1.9 QA17.A

1 .i S i l o .. . . . ... . .. .

- Aero ...
1 7 _ Base
14145 Interstage 2-3 - 1.88 '57.7 10. 1178
15 (F L d) Silo ...
161 . Aero
1 Base

!•'3r- Silo .....19 Jett tsoned ]Aero
20 Portion Base

• ett 57_.7 110.3 1 7 8
k'245 Intnrstave 2'-3 20_9._ _06_ 11.7 12_._

, _ (Aft) .__silo
-• '• , Aero .

'•_, 1 2nd ta7e En3ine _25.73 102.3- 112.6 1 21.4•_i.!.__ ( Silo .. .

'4I2.; lThterstAge 1-2 Sil 1l-1- 55.6 12~.2 12o.226.
I : !Aer

I -12 Base'23 ,,r,"- Silo ..

_ _P o r t i o n v_ _p tFBa s e _1 2 .2 _ _

-.- _ Jt l1.4_ 55.6 112.2 1
.. ~7'I.ntetstage 1-2 25.21 .5 115. 1 1=5. -

(Aft) Silo.39-["•" ~ ~Aero ... . ..

_40 41 lst Stae Engine 229.23 1,2. 17.7 10 ':),1
4_ . ... .. ... _ Silo

ý2. - Aero ..
_ _ _ BaseK ;=• Skirt . 119. 22.5

____........ . _ Silo ,.

___________ Aero

__ I__ S 11_ 135.29

J 0 _ . ..... ... Aero -. ..

Jett __ - _

t ....... 5 * Boeing Section Stations (See lissile Station Diagram)./ . -555o-o-58 • AOIvx N 21p$-l_

107dr~x I VOL No D2_-139 -1  >_~LEV. s)I. 1. ", I- PAGr. 54



6.2 L.S 5-62 CKaTUGES i;smL AT REPORT NO.'
VAIDMEBERG AIR FORCE BASE**

DATE

ENDED TOTAL INERTIA
DESCRIPTION DATA WEIGIT WEIGHT CENTER OF GRAVITY SLUG FT2x1O-3

C __ ___..(LB.i LONG. LAT. IVE-RT. POL T'CH
-41 Spacer

? Silo
SAero -
4 39 CTLI Section .2 54.5 1i1. 1 l.

_ _ _ _ _ SiloS, | Aero

42 G&C Section .7" 6._iO._•'3.5_ iI. 5
31 Silo1) Aero

10 _44 3rd Stage Engine .2 --. 9 -09. 116.2

1 _Silo

-• ___Aero
2-3 Base .i14 45! Interstage 2-3 1.2 15ý.6 I- u0.8 116.,j

19 (Fwd) Silo
I'S_ __ Aero
I__. ___Base

r- Silo
e____J! isoned __Aero

Portion _Base
21 Jett .2 5-R.6 llO.8 116.7

T4 h Iterstate 2-3 .2 65.O0.0 101.8
(Aft) Silo

Be-2- 4E 2d Stage En]inel -

-) AF 4L..". Silo 1
sil

-A _- Aero
• _•_ Base
27I4 Inters.tage 1-2 0 1

""d Silo ___-_A-

S• 1 Base

Stage -T Sni lo. ____TT 12.

C "Aero _

___Portion____ Base
4.4 9 Skirt .2 101.3 fI2- 2 Jett39
St5. L (AftSilo

•_/., Ae.ro i

4 --Silo

_ _ _ I Aero
•_• _ Bas e_

521 _________ Jet t ____

*~~Reference D)2-139c4-3_4,

2-5550-0-58 BSocin St.tion i01. 11.
I1V. SM. D (SeeIliisdile Statio.lo VOL -1-1
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6.5 ENGINlEERNG CHANGE PO0POSAL (ECP) I=CORPORATION
APPLICABLE TO CTLI SECTIOIN S/N 0000020 AND INSTALIATION KlT

The following ECP's have not been incorporated into "Model Specification,
Trainer-Test Group, Guided Missile, (S-133-1006)" as revised on 15
April 1963. However, the :a=ss properties of these ECP's have been
incorporated into this rey.oit unless otherwise noted.

ECP NO. ECP TL'W E STAGE WEIGHT WEIGHT CHANGE
(Is -133A-BO-) CHANGE IN CORPORATE

IN THIS REPORT

lo8-4 0-oerational Raceway, Third O"tae 3 +.5 Yes
End Cap Change

208 PSS, S&.A Installation and Envelope 2 Negl. Yes
Part 2 Change

236 Second Stage CTLI arnd Operational 2 Negl. Yes
Race.ay Foam Revision

240 Interference of G-C Lracket, 3 Negl. Yes
Detonator Cord & OTLI Cable in
Stage 7i Opecrationail Wving- I

261 M.odification of CTi1 C/D 3 Negl. Yes
Receiver, 10-20885

373 Work-Arournd for 10-29 ;-)2-1 CTLi 3 Negl. Yes
Airbor.e Batteric3

398 Ord:-ance Suppor-t •-i'½s-oz 2-K- 2&3 Negl. Yes
lnttýoztaze Aft

5X Pottinz & BondinrF c cczo All - No*
SVa11d,-u-g ýAir Fo:rce Eze M.ticsi!es

5o_6 CTLI PRacemay Cover -evision 1 -. 2 Yes

525 CTLI A/B Rattc.pj Rcdesi-n to 3 - Yes**
Resolve Voltage co:7matibility

5.Zscile Systcn Grounding 3 - Yes**.
Change, 12CU, 6301

555 Stage 3 CTLI Raceway Cover Revision 3 Negl. Yes

578 C Band Beacon/Coma~nd Destruct 3 Negl. Yes
Incorm-atibility Interim Fixx,
,m•c 6ý301_

606 Revision to CTLI Umbilica.l Bracket- 1 Negl. Yes
Section iI9

* ECP's 415 and 540 transfer the responsibility for sealing the raceway covers
from Plant 77 to Vandenberg. However, the wei•ht is still considered part
of the operational missile and is not included in this report.

"*x-* These ECP's were incorporated during manufacture of the CTLI wafer. However,
that portion of ECP 551 which is to be incorporatcd on downstage components
is not included since its properties are dependent upon installation at
Vandenberg.
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CTLI SECTION, S/N 0000021

7.1 This section of the document describes the data changes created by'
converting a production line 14inuteman missile into a CTL missile.
The mass data reported herein reflect the predicted. net changes to be
applied to the total miLsile mass properties when this CTLI section
and the related dvnstage components are installed on a missile. A
supplemental report (see reference 1.1.6) will be issued at Vandenberg
Air Force Base when this CTLI section is actually used on a missile.
This supplemental report will reflect the actual data gathered on
base during the installation and will thus supersede parts of this
report. However, past experience has shown that the changes between
these two reports will be slight.

The data on the following pages consist of weight and balance summaries
check list, and ECP lists applicable to this installation. Page 62
summarizes the complete installation mass properties and consists of
data from Page 63 (averaLe mass properties of downstage components),
page 64 (prcaicted sealant changes), and page 68 (actual weight of
CTLI section S/N 0000021). In addition, page 65 presents summary check
lists by production section as backup data for page 63. Page 69 lists
the engineering change proposals incorporated on the components used
for this installation.

All data reported in this section of the document reflect the use of
a linear shaped. charge dcstruct system on the first stage engine per
ECP ll6.

Aero'et weights used in this rezort reflect the data transmitted to
Boeing by Aerojet documcnt 0162-0iD.R-12.D-1, "Nominal Mass Properties
and Dispersions for 1.1inuteman CTLI/AODS" dated January 28, 1963.

Average values ha,:ve been used for all Boeing items other tV -n the
CTL'I sea'•ion which is an actual weight.
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T.2 WEIGHT & PALAIICE Sb'.f.-ARY REPORT NO.'
TOTAL CTLI KIT I:ST•IXATION
CTLI WAFM S/IN 0000021 - DATE .... . ......

WENDEDTOTALINERTIA
DESCRIPTION DATA TAIGT CENTER OF GRAVITY SLUG FT2xlO-3

(LB LB) LONG. LAT. VERT. ROLL PITCH
1 W1 RV Spacer ___"__

21 1 Silo . ...
5 Aero . .....
14 13 CTLI Section- Silo 15o.1 54.8 92.. 8 .00o3.- m4.O .

_ _ __.....Silo ,_ ,_

b• I Aero .

2 42 G&C Section 7.4 66.8 4, -"--- -
8 Silo I

Aero

44 3rdStage Engine 16.1 _1._ !_8. 117.2 0 .001
11 _ -_ _ __ _ _ Silo ... ...

1•- . _______ Aero I ....

14 5 Interstage 2-31 - . 5o2110.2 1 1 1'0

)5 (Fw) ,Silo
16 Aero

!7 Base

18_ - Silo _19 Jettisoned Aero

0 Portion Base
21i Portion L_ Jett 1.7 r56.2 110.2 117.9
•ifj45IInterstage 2-3 1 21.1 66.6 1.1.6 120.2 0 .001

I (Aft) Silo
2 4 A c r e P 40. 0

4 _ 10Enginei 1 2.3 112.6 121. 0 .008
S silo•7,• , 'Aoro I

21" .. .. Base

. n~tetage, 12 ...... 1.4 '• .6 112.2 120.6 0 0

S•~(Fwd) Silo

__ _ _ __ _ _ I Base ....
7-- _ silo .4• silo

%;- 'I"Jettis ond i Aero

__,1 ____ - Jett -1.4 55.60 112.2 120"_6

,17I47 !nterstak-e 1-2 25252 02 .002'

38 (Aft) Silo

'-0 148 18t Stage Engine 3.2 __111.02.. 117.7 L .. 0 2OP2
4-} __. . . . . Silo _ .... ..

4 Aero .... .

I7 -Base

9,___1o 74.7 _ _ __128-6

_ _ J'e Jtt -
,, * ~Boeing Section Stations (See 1,'Zszile Stationl Diagram) i

-- " : L-5J--5 . •L-,r•• j VoL. NO D2-139I43-l
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7.2 WEIGHT & BALANCE S•UrATY CTLI REPORT NO.*
(AVERAGE MG1IG• CC:DAOTETS)

WEDE TOTAL CNEOFGAIYIN~ERTIA
E4 DESCRIPTION DATA WIG T WEIGHT SLUG FT2 x1O-3
V Sa -,LB (L) LONG.* LAT. VERT. - -PITH

1 41 RV Spacer

Silo
3 1 Aer241 59CTLI Section 4-39 55.9 107.5 1-0.6

SSilo
6 Aero

72 4 G&C Section 6,961 66,_ g i9 ii •J.
8 Silo ......
9 Aero

1o 144 3rd Stage Engine ._15._)4 1 108.3. 117.2
11 Silo ,

- , Aero ,_,
I• ~Base,

I_• 5 Interstage 2-3 157 _ _.' 1 0. J 117,8
5 _ (Fwd) . Silo; ,_ _ Acro

1_ _ _ Base

Portion Base i. Jet `7.7 110.3 117.8

_Z2_____ ____-320_ _ 111.7 120.4
-~ (Aft) silo ____ ______ __ ____

_2_L 4 nd Sta__e Enine _ 1. 102.3 112.6 1217 -

,2; I•+I.Inters.._... - 1771 . 112.2 120.6
S_ýFl Silo _.

S- . Base

S--! -JeI-* 1. 41 "--W. 112.2 120.6 _

, ,4'_...erstage 1-21 1 25.1 . 5i .1 1125.6
= _ ,(Aft). Silo

_i2 _st Stage Engine2 _OE, 2C12o7Z ..1L7.7 i30. 1
4JI _ _ _ _ _ _ Silo _ _ _

___ .__ Aero ,_._.
Base

t'4 4, Skirt ._il_ _ _ _ ' 128:'
_-__ Silo

Aero
47 Bast-

a__ 1.5.29 - - -

_ _ _ _ __._ Aero

Boeing Sec ion Stations (See Iissile Stntion D-agram)

2-5550-0-58 VL voO D2-13943-1
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7.2 v4S 5-62 CHANGES ThSrflAILED AT IEMPORlT NO.'
VMUMDMERG AIR FORCE BASE-X-.

DATE

WENDE TOTAL CENTER OF GRAVITY INERTIA
r l DESCRIPTION DATA WEIG IT WEIGHT ____ SLUG FT~x1o-3(LB ( LONG.* LAT. 'VERT. ROLL PITCH

__ ~±jRV Spacer ......

"2 - __Silo __•! ~Aoro I
.j 9CTLI Section I____2 54___5 .2 3-11.5 1-11.5

_5.i . .... . ..... S i lo ,.
,,J• Aero7 42 G&C Section 65.4 1105 119."5

8 Silo
-• Aero,

10 1441 3rd Stage Engine 1 .2 80.9 109.3 116.2
11__. __ Silo
HE ____. Aero _

I_, _ _Base
I1-145 In t ars t age 2-3 .2 5.6 .llo., 116.7

(___wd) __ Silo ___

1$ _Aero

T. Base ___

1Sio _ Siloe._ Jettisoned "JAero--Wi'_. _Portion Base_.,

_21 ,, , -Jett .2 ., 531. 6 ... _10..8 16.7
. 2-3 .7 -5.0 01.0 101.8
•. (Aft) silo

' 2 +Aero
, -•_•2nd S1.ze E~gnz 0 '

!2• Aero

fý4/ J %terstage 1-2 ____ ___

(Fwd) Silo _, ......

_ _.2_ Base

L331 SiloI
•a Jttisoned<Ao

-Portion Base

_ _ _ Jett

17 47 Interstage 1-2 .5 94.7 L02.0 103.4
-8 (Aft) Silo
h_ , Aero

••0 lt Stage Engine s•-o _161.. 11.2T 128.0. -

2..U Silo___
42 Aero
43 Base -

j449 Skirt .2 101.3 119.2 133.9
- ~~~~Silo ____ ____ ____ ____ ______ __L• ~~~Aero.... '"

46 _ _ _ _ _ _ .~ Q...s_ _ _ _ __° _ _.. .... __ __,. _,

112- -n nU ___

S ___ _ Aero

Jett -
* Boeing Section StataT: (See Missile Station Diagram)

-5550-0-58.4. Reference D2-13954- VOL. NOD2-1-3943"1
J_" i 7.1V S '.. C P, t .g I A L,
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T. 5 ENGINEERING CHANGE r2`OPOSAL (ECP) ZNCORPORATION
APPLICABLE TO CTLI SECTIC: s/u 0000023. AID INSTALLATION KIT

The follo.wing ECP's have -.ot been incorporated into "Model Specification,
Trainer-Test Group, Guid'A. Missile, (-..133-1006)" as revised on 15
April 1963. However, thc ma.ss properties of these ECP's have been
incorporated into this rc,.ort unless othenrise noted.

ECP NO. ECP TIThE STAGE WIMGHT WE IGHT CirAfGE
(IIS-133A-BO-) CHANGE INCORPORATED

IN THIS REPORT
1o8-4 Operational Racec.ra. Third Stage 3 +.5 Yes

End Cap Change

208 .PSS, S&A Installation and alnvelope 2 Negl. Yes
Part 2 Change

236 Second Stage CTLI L.ind O perational 2 Negl. Yes
Raceway Foam Revislon

240 Interference of C Li kac-et, 3 Negl. Yes
Detonator Cord & 0TLI CýLble in
Stage III Operational Wing I
Missiles

261 Modification of UKLI C/D 3 Negl. Yes
Receiver, 10-20868,.

373 lork.o-Around for 10-20942-1 CTLI 3 Negl. Yes
Airborne Batteries

398 Ordnance Supnort :-cvisions 2-3 2&3 Negl. Yes
LIntersta-e A-ft

415 Potting F Bonding Deletions for All - No*

< Vandenberg Air Force Base MissLles

506 CTLII Racewxay Cover Revision 1 -. 2 Yes

525 CTELI A/B Batterj Redesign to 3 - Yes**
Resolve Voltage Incompatibility

551 CU7I Missile System Grounding 3 - Yes**
Change, mim 6301

555 Stage 3 CTLI Raceway Cover Revision 3 Negl. Yes

578 C Band Beacon/Com-and Destruct 3 Negl. Yes
Incompatibility Interim Fix,
i'•z 630.

606 Revision to CTLI Umbilical Br-acket- 1 Negl. Yes
Section 49 ,

* ECP's 415 and 540 transfer the responsibility for sealing the raceway covers
from Plant 77 to Vandenberg. Harever, the weight is still considered part
of the operational missile and is not included in this report.

*' These ECP's were incorporated during manufahcture of the CTLI wafer. However,
that portion of ECP 551 which is to be incorporated on downstage components
is not included since its properties are dependent upon installation at
Vandenberg.
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1.0 ,INTROWCVION

1.1.1 BSD E•xibit 62-45, "Mass Properties Control Data for WS-13iA",
dated 3 August 1962.

1.1.2 Supplemental Agreement No. 6 to Contract AFo4(694)-46.

1.1.3 Boeing Document D2-13943, "Flight Article Mass Properties Report
for CTLI Installations for MRCI 6301 S/N 0000001 - 00OOnl ."

l.1.4 Boeing Document D2-13944-501, "Flight Article Mass Properties
Report for Missile 501 Components."

1.1. 5 Boeing Document D21-1945-xxx, "Air Force Plant T7 Flight Article
Mass Properties Report for Missile xxx."

1.1.6 Boeing Document D2-13954-xxx, "Vandenberg Air Force Base Flight
Article Mass Properties Report for CTL Missile xxx."

1.1.7 Boeing Document D2-13957-x, "Statistical Means and Disrersions for
the Mass Properties of Boeing Components for the Wing I Oj erational
Minuteman Missile."

1.2 DISCUSSION

This weight report for a series of CTLI Installations f.,r Wing I
Minuteman missiles is presented in accordance with section 3.1.1
of WD Exhibit 62-45 (reference 1.1.1) as auth,rized by CCN 258 to
AF04(647)-580 (reference 1.1.2). This report presents summary mass
properties data for all CTLI components to be installed at VAFB
including kit weights supplied by other Associate Contractors. It
does not inciude data for CTLI provisions which are incorporated
into every production missile (the CTLI "weight penalty") or data
remaining unchanged after the .riginal assembly of the missile at
Air Force Plant 77. The following pages, therefore, list only the
items to be added or changed in the course of the conversion and the

mass properties data given on check lists or weight and balance
summaries are net changes which must be combined with the appropriate
missile data from Plant T7 (reference 1.1.5) and Vandenberg Air Force
Base (reference 1.1.6) in order to obtain the mass pruperties of the
complete missile.

Each section of this report will contain one complete LTLI installation

data package consisting of (1) a brief discussion of the data, (2)
sectional distribution of CTLI components, (J) check lists and change
records as required, and (4) a list of Engineering Change Proposals
incorporated on the components. Average weights will be used for

all components other than the CTLI section which will be an actual
weight. Background data for these average weights can be found in
reference 1.1.7. Refer to reference 1.1.3 for data covering the
installation of CTLI sections from S/N 0000001 through S/N 0000015.

U3 4288 2000 REV. b 62 14-142"a
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10.1 This section of the document describes the data changes created by

converting a production line Minuteman missile into a CTL missile.
The mass data reported herein reflect the predicted net changes to be
applied to the total missile mass properties when this CTLI section

and the related downstage components are installed on a missile. A
supplemental report (see reference 1.1.6) will be issued at Vandenberg
Air Force Base when this CTLI section is actually used on a missile.
This supplemental report will reflect the actual data gathered on
base during the installation and will thus supersede parts of this
report. However, past experience has shown that the changes between
these two reports will be slight.

The data on the following pages cvnsist of weight and balance summaries,
check lists, and ECP lists applicable to this installation. Page 89
summarizes the ccoplete installation mass properties and consists of
data from page 90 (average mass properties of downstage components),
page ?1 (predicted sealant changes), and page 102 (actual weight of
CTLI section S/IN 0000027). In addition, page 92 presents sumary check
lists by production section as backup data for page 90. Page 103 lists
the engineering change proposals incorporated on the components used
for this installation.

All data reported in this section of the document reflect the use uf
a linear shaped charge destruct system on the first stage engine per
ECP l16.

Aerojet weights used in this report reflect the data transmitted to
Boeing by Aerojet document 0O62-0DR-?PD-I, "Nominal Mazu Properties
and Dispersirns for Minuteman CTIM/AODS" dated January 28, b,63.

Average values have been used for all Boeing items )ther than the
CTLI section which is an actual weight.
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10.*2 WEMI B ALANCE SLU~OMEPRTNO
TOTAL MW1 KI T INSTALLATION
CzTLI WAE 8JN 0000027 DATE _ ____-,

EXPENED TOTAL CNEOFGAIYINE~RTIA
r~DL.SCRIPTION DATA WEIG T wfI To C _T L FGAVT SLUG FTT21I-3A. - ..... LB. ... ... L VERT.,r,',

.1 41 - --- 
---.

Aero
Silo�

'4] .39 .... . Aero . --•

m --. 114.. ... ... . n
,- ..... .... -i ......Silo

---- Ae ro o-
'10 4 _3rq 4tap. Enin 1L -- J 8i A.-a-.

Silo_
-_Aero

17 -Base

15 ' .5 . (F.-. Silo .
1. I . , . .. Aero. __
17 _ p .. Base . . .I Silo�_

4 .Jett 1.7 58.2 110.2 117-

z•[_l~,•,_+•,, _-+___. _ ____+.+ _ __. _ 4zT<_ 1717 f . ... f __

_.-.7 __ I A r

BA~e 1 _

•.•_•........Base
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10.2 WEIUM & MlANCE MWOMPR MZ iOR O
(AVERAE WYZMT CW=TS) DT ____________

FXPEWID TOTAL CENTER OF GRAVIY N.ui IA~10
S DESCRIPT10ON DATA VW IGIT VýIGHTSLGM i-

L~ RB) NaKer ----- ~.---------T----ol-P--T--

__Silo

87 6 io- .94 ___ -. -- - -

1 __ _1.r to __ E

- Aero-- -- -- ---------

T1 1,In toraa 2- Bae -L2 0. ~*

_4• wd Silo

I 9 i 0BL_ _ASS ___

~~I Portion - _Base
Jett- 1, 5. 110. 3 117.8 ___

v (Af~ ~ Silo ___

- - io257. 41 JdS~g 4IQ;02j_1 _li 2IL!.4 ,Q

,_ _ i_ _ -_ _ -_ _ 1_-- u

,e7a~ & .A r ------- ~- - --

IMPortLn.2-2 --- 112.112 0 5 0C ____-_ --

,538 .(Art) Silo -

Aero

17 Iqt g ___ 1-4 .11. 156 0 .0
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t oe

* o~ifng Section Stations (tee Missile Station DWI ng rw
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10.2 ~EN 5-62 CHANGE fINSTALLED AT REPORT NO.______
VANDENiBERG AIR FOC AE* DATE ______

70A l NERTIADL5RIPIO DAA TTA CENTER 0F GRAVITY SLUG FT2x10-3
_____ DESRITIN AT WEIOGHT ~ n- ~ RL

t - ']. I44 V a e - - - - - - - - - - - - - - - . -

Silo
_____ Aero -

~ j - _Silo

61Aero ___

12L~~ 4r~aeii 910. 5 113,.2

It~l Aero

Portion_ se -

__ _ Jett .2 1 5_____. 1 .
'~j~'r ter3am 2--34 2 .0 101. d

--t 11 9-i 7
- - - - _ _

~254:.d- ~ Enir~' __ e--

2tk

W(F'wd),- Silo __.- - _ _

L - - ~Q
a ~~~Base__ _ _

... ..V e i fion~ .--Aero
'~~L~~.4 Jett ____ ___

-i2 o -i. 4~t____

~ ~tag~ E~in _____ ~1161.2 128.0 ______

Silo ____ __ ___

Ae ro ____

4_____ Base ____

4 6iirt -2 119_~.*.~Q ~ i.2LL 1i31.9 - - -

*7 Boeing Section Stations (See Missl Sta o iagran) - -
2 ,. .ý Fo 0 .5 v Ar Ap l v A r I V I N O -2 -1 ,V j L -l + ~
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10.5 GNEMIo CHANGE PROPOSAL (WcP) INCORPORATION
APPLICABLE T1O. CT'LI SECTION SiN 0000027 AND INSTALLATION KIT

The following ECP's have not been incorporated into "Model Specification,
Trainer-Test Group, Guided Missile, (S-133-1006)" as revised on 8
July 1963. However, the mass pr-,perties cf these ECP's have been
incorporated into this report unless otherwise noted.

3CP NO. I P TITLE STAGE WEIGHT WEIT CHANGE
(WS-13-3A-BO- CHANGE INCORPORATED

IN THIS REPORT

Ic8-4 Operational Raceway Third Stage .3 :+.5 Yes
.. . End Cap Change !

208 ~ PBS, SMA Installation and Envelope 2 Negl.Ye
Part 2 -change

236 Second Stage CTLI and Operational 2 Negl. Yes
~Raew~ Foam Revision I

0erf a N
240 !Interference of (31C Bracket, 3 Negi. Yes

iDetonator Cord & CTLI Cable in
iStage III Operational Wing I

__ 4~Missil s sie

261 Modification of CTLI C/D 3 Negl. Yes
Receiver, 10-20885 .

r73 lWork-Around fcr 10-20942-1 CTLI j j Negl. Yes
Airbýone Batteries

39E ,Ordnance Support Revisions 2-3 2&.A Negi. Yes
_Interstage Aft -

415 Ptting & Bonding Deletions for All - No*
540 Vandenberg Air _Force Base Missiles I

525 CT!'L A/B Battery Redesign to I - f Yes**
_ Resolve Voltage Incompatibility

5 LI Missile System Grounding - Yes**
SChange, NRC H6301 .

555 St..age 3 CTLI Raceway Cover Revision 3_ Negi. Yes

578 C Band Beacon/Cmmiand Destruct 3 Negl. Yes
Incompatibility Interim Fix,

m~x6301

606 Revision to CTLI Umbilical Bracket- I Negl. Yes
SSection 49 -t

* ECP's 415 and 540 transfer the responsibility for sealing the raceway cuvers
from Plant 77 to Vandenberg. However, the weight is still considered part
of the operational missile and is not included in this report.

3* These ECP's were incorporated during manufacture of the CTLI wafer. However,
that portion of ZCP 551 which is to be incorporated on downstage components
is not included since its properties are dependent upon installation at
Vandenberg.

SU3 421 2000 REV S1'62 a.s e- a

REV NO. E . ." D2-13943-1
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10.5 MIMEMN CWMANE PROPOSAL (ECP) INCORPORATION
APPMCABLE TO Ma SECTION S/N 000002 AND n ALATION KiT

(Cont.)

FC? NO. ECP TITLE STAGE WEIGHT WEZIGT Cum
(ws-1 33A-BO-)! CANMGE INOORPOmAT

IN THIIS REPORT

62- Addition of Static Dissipatort I i Negl. Yes
fin 47 Section and Ist Stage 6kirt

635 PCX R/F Section Digital Data 3 j Negi. Yes
Programer

639 Prevent Interference Qf Linear 3 Negl. Yes
JShape Charge With Cable Strap

657 -Revision of Ordnance Supports in P Neg. es

JInterstage 2-j

U3 4248 2000 RE,/. b,'62 -I4-

REV SYM E - 1-13943-1

S . E PA(* 103 .1



CT'L SECTION, S/N 000028

1. 1 This section of the dlcument describes the data changes created by
converting a production line Minuteman missile into a C'L missile.
The mass data reported herein reflect the predicted net changes to be
applied to the total missile mass properties when this CTLI section
and the related downstage components are installed on a missile. A
supplemental report (see reference 1.1.6) will be issued at Vandenberg
Air Force Base when this CTLI secti )n is actua2ly used on a missile.
This supplemental report will reflect the actual data gathered on
base during the installation and will thus supersede parts of this
report. However, past experience has shown that the changes between
these two reports will be slight.

The data on the following yages consist of weight and balance summaries,
check lists, and ECP lists applicable to this installation. Page 105
sumarizes the complete installation mans properties s&d consists of
data from page 106 (average mass properties of downstage components),
page 107 (predicted sealant changes), and page .11 (actual weight of
CTLI section S/N 0000035). In addition, page 1()8 presents summary check
lists by production section as backup data for page 106. Page 112 lists
the engineering change proposals incorporated on the components used
for this installation.

All data reported in this section of the document reflect the use of
a linear shaped charge destruct syster. •n the first stage engine per
ECP 116.

Aerojet weights used in this report reflect the data transmitted to
Boeing by Aerojet document o162-OlDR-MMPD-I, "Nominal Mass Properties
and Dispersions for Minuteman CTLI/A0W" dated January 28, 1963.

Average values have been used for all Boeing items other than the
CTLI section which is an actual weight.

US 4255 2000 RE.'. 6/62 2 -6142-2

REV.SYM •__A.VR''' D2-1394 3-1 -

* .*PA:2 104



11..2 WEIM T & MLJCE UM~ARY' J S'RT NO.
TOTALJ £'LI KT INSTALLATION

CYL! W~lE? N000002CENTER or GRAVITY NRI
DE~SCRIPTION IDATA WfIV5I ¶(TGHT hSLUO FT2xlo-3

LB -- ) -020--* -- -- ;

91 r..~ MI 1  ~~3

J7, Z'neut~- 104- U94.- In

~i6 I Aero
Sil. ..........

WT rio -1-~.-iI Baug

ta J Base -- 7 -7

Ott a09no Aerg~--__

Iý4 2ar t) Silo _

d ~ ~ .7- --- --- - --

REV. Lim- B 10
A Je



11. 2 WEIGHT & EALANICE $U)O(AR arLII PEFT)RT NO.
(AVERAGE WEIT COMPONENTS) 'DATE

~ DATA XP?240 TOTAL CENTER~ OF CIRA') ITT LY~ UFtFrlO
________IO DAA¶E01T JfIGI SLUO TIR7~ FtJ -3

10M3rdS ta er - 7.- -a

- -. _- - --- - -*

Silo __

__ 4 ~Silo..-

'I ilon4' A --r

P0_ 4tio Base -

[~ lntrea~e Jett ,9 5-.-77 hbO 3 117
t23, (Aft).

:i6 -ýZd to r Aer o 2Q:..

4 - Bape- I
itw Silk I-

portion E ase~ 17

7- h t). sg- 1= 25. -7.1.7

Aro

REV I . fM jl1o



11. 2 BE65 -62 CHAJOES INISTALLED AT RLPORT NO0.[ VANDEXIM~ AIR FORCE MASNIS DATE
I !"XPUI !OTAL C~ ~ INERTIASI:1 DESCRIPTION DATA V; 1 G T Wf0IGITII SLUO rr2xl0-3

UP LB _A~f._- V9AT?. -OLE TFl

Sqc~oa Silo - 2 ]L1U.

A. ro

- t Base--

1.6d' Aero_

I?' Bass

F r 1-
PQLrt 1 Base -

(- Jet 2 853.6 11Q&U.8 Q. 116

10 -_. -- 4-B!23- (Aft) ---1Q

,Z7 
- 1 17--

-7 Wer 7 am-- -____

ý.30 (Fwd) Sio X1r 177..
BI a- ý- _ _ - i Aer --

-R -dtaQQ_ - % r; . -.- --

PV,* _. _.J -

-Silo
REV.o AT. E *Rfrne~19454.
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11.5 CHANGE PROPOSAL (ECP) INCORPORATION
APPLICABLE TO CTLI SECTION S/N 0000028 AND INSTALLATION KIT

The following ECP's have not been incorporated ito "Model Specifications,
Trainer-Test Group, Guided Missile, (6-133-1006)" as revised on 8 July
1963. However, the mass properties of these ECP's have been
incorporated into this report umless otherwise no ted.

WCP No. RCP TITLE ITS A E WEIGr2 WIU l!CHA NGE
(WS-133A-BO-) j CHANGE INCORPORATEDIIN T! S m

1o8-4 ;Operational Raceway Third Stage 3 +. 5 Yes
SEnd Cap a .. .

2o8 :PSS, S&A Installation and Envelope I 2 Negl. Yes
Part 2 Change Y es ---.. . . .. .. .
236 Second Stage CTLI and Operational I 2 Nei. Yes

Raceway Foam Revision

24o Interference of G&C Bracket, ,Neg. Yes
Detonator Cord & CTLI Cable in

;Stage IIl Operational Wing I
Missiles

261 Modificati-un of CTLI C/D Negl. Yes
'Receiver, 10-20885 _

t
372 Work-Around for 10)-20942-1 CTLI Negl. Yes

Airborne Batteries

398 Ordnance Support Revisions 2-3 2&: Negl. Yes
Interctage Aft

415 1 Putting & Bonding Deletions for All * - No*
5;-O 40 Vandenberg Air Force Babe Missiles . ...

525 CTLI A/B Battery Redesign t, -Yes*

IResolve Voltage Incomw.atibility

551 CTLI Missile System GroundingI . Yes.*•4 Change, mRCs 6301

-__. ..... .•Stale j, CTLI Raceway Cover Revision __ _
t~ x

578 C Band Beac >n/Command Destruct I Negl. Yes
I Incrompatibility Interim Fiy,
_ _ Cm 63o1 ... ..

606 Revision to CTLI Umbilical Bracket- 1 Negl. Yes,
Section 49

ECP's 415 and 540 transfer the responsibility fir sealing the raceway covqrs
frrAm Plant 77 to Vandenberg. However, the weight is still e:,nsidered part
of the operational missile and Is not included in this report.

** These ECP's were incorporated during manufacture ,of the CTLI wafer. Howe'er,
that puortion of EP 551 which is to be incorporated on downstage ccponents
is not included since its properties are dependent upon installation at
Vandenberg.

UR 4256 2000 R . 6'452 2S5142" "

REV SYM_ __ D2- 3943-1_
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11. 5 =IGInMII CHANGE PROPOSAL (BcP) INCORPORATION

APPICAmLE TO cTLI sF oN O 0000028 An ImSTALraiOn K•T

(Cont.)

BCP NO. ECP TITLE BITAGE WEI V W!MOT CHANGE
(w- 3-BO-)j CHGANGE INCOR~PORATIONSIN TBIS CHANGE

620 Addition of Static Dissipators 1 Negl. Yes
on 4T Section and 1st Stage
S....Skirt .

615 PCK R/F Sectio-n Digital Data j Negl. Yes
Programer L

639 Prevent Interference of Linear 3 Zegi Yes
Shape Charge with Cable Strap

657 Revisions of Ordnance Supports 2 Negl. Yes
in Interstage 2-3

(IS Q$sa8 2000 REV. 8' 2 
-5142-a

REV SYM I~Nr DP-13943!-l



CTLI 8MMNL'Z, 8/N 0000029

12.1 This section of the document describes the data changes created by
converting a production line Minuteman missile Into a CTL missile.
The mass data reported herein reflect the predicted net changes to be
applied to the total missile as" properties when this CLX section
and the related downstage components are installed on a missile. A
supplemental report (see reference 1.1.6) will be issued at Vandenberg
Air Force Base when this CTLI section is actually us~d on a missile.
This supplemental report will reflect the actual data gathered on
base during the installation and will thus supersede parts of this
rer ort. However, past experience has shown that the changes between
these two reports will be alight.

The data on the following pages consist of weight and balance suaries
check lists, and ECP lists applicable to this installation. Page ll
summarizes the complete installation mass properties and consists of
data from page 115 (averve mass properties of downstage components),
page 116 (predicted sealant changes), and page 120 (actual weight of
CTLI section S/N 0000029). In addition, page 117 presents summary check
lists by prducticn section as backup data for page 115. Page 121 lists
the engineering change proposals incorporated on the components used
for this installation.

All data reported in this section of the doument reflect the use of
a linear shaped charge destruct system on the first stage engine per
ECP l16.

Aerojet weights used in this report reflect the data transmitted to
Boeing by Aerojet document 0O62-01ID-NePD-1, "Nominal Mass Properties
and Dispersions for Minuteman CTLI/AOW" dated January 28, 1963.

Average values have been used for all Boeing items cther than the
CTLI section which in an actual weight.

L U3 a000 MReV. 0/2| .S"U-3
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12.5 1G C.WAGE PROPOSAL (ECP) INCORPORATION
APPLICABLE TO CTLI SECTION S/IN O30029 AND INSTALLATION KIT

The following ECP's have not beexm incorporated into "Model Specification,
Trainer-Test Group, (hAided Missile, (S-133-1006)" as revised on 15
April 1963. However, the mass yroperties of these LCP's have been
incorporated into this report unless otherwise noted.

ECP NO. ECP TITLE STAGE WIGN WWIGT CRG
(ws-l3,A-Bo-) CHAXGE INCORPORATED

rK THIS REPORT

i08-4 Operational Raceway Third Stage 3 +. 5 Yes
, End Cap Change

208 -ntlainadEvlp 2~ Negl... Yes
Part 2 lChange

23b S Tecond Stage OTLI andi Operational 2 Neg!. Yes
Raceway Foam Revis inn

240 Interference of G&C Bracket, 3 Negi. Yes
I Detonator Cord & CT1LI Cable in
iStage 1I Operational Wing I
Missiles" .. . . . . .. . .. .. . -. . -t -- - -

261 Modification of CWi.I G/D 3 Negl. Yes
Receiver, 10-20885

373 iWork-Around for 10-2-(42-1 OTLI 3 NeiL. 'es
Airborne Batteries

398 'Ordnance Support Revisions 2- 2a,, NegI. Yes
lInterstage Aft

415 / Potting & Bonding Deletions for N* -

,/940 ýVandenber Air Fcrce Base Missiles

506 _ CT2LI Racew.,' Cover Revision -. 72 Yes__-_ ._Ye.

525 ICTLI A/B Battery Redesign to -. - Yes**
Resolve -Voltage Inc o_ q •t.Lb t_ .. -

551 !CTLI Missile System Grounding " - Yes**

tL Ok- hag, RN 3

555 Stage 3 CTLI Raceway" Cover Revision Neg3 . Yes

578 IC Band Beacon/Counand Destruct 3 Negl. Yes
'Incompatibility Interim Fix,
mR'ixC 63ol

6o6 Revision to CTLI Umbilical Bracket- I N.gl Yes

ISection 49 . . . . . . . . . .. . . yes

* ECP's 415 and 540 transfer the responsibility for sealing the raceway covers
from Plant 77 to Vandenberg. However, the weight is still considered part
of the operational missile and is not includel in the report.

** These ECP's were incorporated during manufacture of the CTLI wafer. However,
that portion of XCP 551 which is to be incorporated on downstage components
is not included since its properties are dependent upon installation at
Vandenberg.

. U-,- U 2 2000 Q .REV. 6i2 2.5i14-2
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13.1 This section of the document describes the data changes created by
converting a production line Minuteman missile into a CTL missile.
The mass data reported herein reflect the predicted net changes to be
applied to the totale missile mass properties when this CTLI section
and the related d--wnstage components are installed on a missile. A
supplemental report (see reference 1.1.6) will be issued at Vandenberg
Air Force Base when this CTLI section is actually used on a missile.
This supplemental report will reflect the actual data gathered on
base during the installation and will thus supersede parts of this
report. However, past experience has shown that the changes between
these two repcrts will be slight.

The data on the following pages consist of weight and balance summaries,
check lists, and ECP lists applicable to this installation. Page 12i
summarizes the c-omplete installation mass properties and consists of
data from page 124 (average mass properties of downstage components),
page 125 (predicted sealant changes), and page 129 (actual weight -,f
CTLI section S/N ",C.Y03l). In addition, page 126 presents slumary check
lists by production section as backup data for lage 124.. Page 130 lists
the engineering change proposals incorporated on the cmponents used
for this installation.

All data reported in this section of the document reflect the ase of
a linear shaped charge destruct system on the first stage engine per
WXP 116.-

Aero~et weights used in this report reflect the data transmitted to
Boeing by Aerojet document uI62-OIDR-NMPD-l, "Ncminal Mass. Properties
and Dispersions for Minuteman CTLI/AODS" dated January 28,1963.

Average values have been used for all Boeing items other than the
C'LI section which is an actual weight.

J... UI s 41"30 REV. 0/68 3-10I-2
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13.2 WEX(GE & RAIJ411CE SUMK4PRPOT O
TO'1AL CTL KI zw.INSAUI~rOp EOR
CTLI ýmWAAFMER 8 0000031 DATE_______

EXPEDED TOTAL CENTER O? -RVI IN ERTIA
DESCIPTONAATAWtY SLUG FT2x10-3

DL3CRPT IO DATAVLXGT VfIOG
LBI - - - - - -PNR

±j~ RV Spacer

______ Aero _ _ _ __ _

4- 39 Silo

Aero p

( d)Aero 
-- 6 08

_____- 2--Silo -

2~ k5Inte~tag2-3 - rJ

1 _(Fwd) Sil_____ ------ -

ia-04 nsod- Aor_.A___
2Q Portign Base

2-- Jett -1.7h 58.2 } 110.2 117.9 ___ __

'1; 5 tIntertagq _-3i - __j~i± ~ ~
8 - Si_2 _____ __j_

241 Aero .--

43! _________ Base _ _ _

Sil __ __ ____ ______)

- _ AerQý-

-~ _ _

REVg. 4D(9 1 La&I 4qInsJ-o 61P8 ily-3 pi 13



13.2 WEIGMT & MIA.NM SMK4AR C'rLI *EO O
(AVERAGE WEIGHT COWONENT) REPORT NO.

DATE
-WNE TOTAL D TE INERTIA

DESCRIPTION DATA WfI IGT CENTER OF GRAVITY S FT2x1O-3

.4I • ___ ...._---G. ...fIGHT .T .. ...

61 Aero7. 410191L.Q- - _ _-P- L 113 00

S~~~~Silo.... 
. ... . .. .. .. . . ....... . . .

,_________,,•f 2=___ _ ... .. _._'___ .-___ @ _•.._k ____ _ .______ o__...___

9..1 AfrSilo-19 I -.j3r t-q- - -- __ __ _ --. - ~ ---- ~-- -. 1.W 0 -- - -- .,~ - Q -

_)- . - - -_- •Slo
1 -.- 4. . Aero_.

3 1 Baset ......
4Silo -

Portion__ Base___ I
Jet~-1. 57.7___ 11,0. 3_117.8_

"-nterdtag9ZI,.i!-2 -.

23;. -!, - t•" 1.. 0

ý5!J j 102.1 ,_,112.6 121.4F 0~ 09

T4~71i~nte-ot-AgoL-, 1- 1~ 4 112.1 C2. )0 C,

14t A__Sl 4--

7A7 Jet - - 5. 11.5 W2J. 2 12 .6L ~

9 r - - 2- 46-j 1ý- -WjLQ- j - ..-- c C--_

45 - ___ ~Silo_ ____-

KI IS ---- - - - -

49 _____ L --. - - -

*Boeing section stations (See 3dass1e Station Diagtaa
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13.2 W4 5-62 MUGOS rMALLE AT REPORT NO.
VANDEKBG AIR FORCE BASE"* DATE _ _ _ _ _ _

""EX PENDEDTOTA- CENTER xPTD 1TA •oINERTIA
DESCRIPTION DATA VEIU T WfIGHT C SLUG FT2xIO3-

--.�-a ) ., -...... .. .. ' ... - PTT RF

S~Aero.. _ .. I... --
. . . . . - -- . .. .. .4. 5

Ii 9._ LI ............... .Silo _5 .j 11.j. ij . .. . . .

9 _ __Aero . . . . . ... . ... . . . . .. . .

11 __.-Silop-

. -d A ero . - .- - -.

1ý 412 ýi~n~terqtage- J-3.

l~ ~i .. A .• w ) . .. . _S ii . _ _I___.. .. . . ._ .. . ._
1 7• - B a a e - . _- . . . . . . . .

.- - --. . . . . . .. ..-- S ilo. . . .

1 _ 4,Vt~o @& Aero -----
e -Ik0. Base . . . .-- _ -- ....

1 Jett 16 0 ,1.16.7,
aZ1q4 Inte-rotog9 -l -.2 82

A!: Baoe
3, I. -. ( .-- --S .. .

Wt et-~ud - -

- --- t o._ rQ. ..... . .t._ er~tl ........ .a f . ..- 
- _e.rn

"O -' (F"wJ tt , Silo[

• !3 5 , -2 . . . . .. . . . ..-- - i-i- - ---.. . ; -; -_ . . .. . . . .

• 414ý L j Lage.Eqg_!ne .8 161.3 116-2 128-0 •'
- ... ......... .-2 ••- . 5. ..~ .. 1... i~ f .32 . ___ -_

8 Silo __ .__MIQ

era_ _,_ _,_ , .. _-

L ad 1+= _ _ __... ... .... .a . . . J.. . .. ... 15 Q ~ eQ --- -- --- - - ___

- I Boeing Section Station. (See Missile Staticon Disgram*" :,,,;,.o-58 . j, Ivo -. ,, Mo . . _
JtV. 8•E E..__ 1•erermn e D2-l ti• .,,) ...... . .. . I sec P CI , 125• ,
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13.5 INGIJIG M•IGE PROPOSAL (ECP) INCORPORATION
APPLICABLE TO MaL SECTION s/N 0000031a AM ND D8ALTION XXT

The following ECP's have not been incorporated into 'Nodel Specification,
Trainer-Test Group, ,Guided Missile, (S-133-1006)" as revised on 8 July
1963. However, the mass properties of these ECP's have been incorporated
into this report unless otherwise noted.

ECP NO. ZCP TITLE STAGE Wuma w w CarnGE
(WB-33A-Bo-) CHANO 33CORPORATE

in 1¶IS REPORT

io8-4 Operational Raceway Third Stage 3 +.5 Yes
________- hd Cap Change___ -- -

208 PS8, S&A Installation and Envelope 2 Negl. Yes
Part 2 Change_ . .. .........

236 Second Stage CTLI and Operational 2 Negl. Yes
Raceway Foam Revision

240 Interference of G&C Bracket 3 Negl. fes

Detonator Cord & CTLI Cable in
Stage IMI Operational Wing I
Missiles

261 Modification of CTLI C/D 3 Negi. Yes
Receiver, 10-20885 .... .... _ . ...

373 Work-Around for 10-20942-1 CTLI 3 Negi. Yes
Airborne Batteries

398 Ordnance Support Revisions 2-3 2&3 Negl. Yes
Interstage Aft

415 Potting & Bonding Deletions for All No*-
540 Vandenberg Air Force Base Missiles

525 CTLI A/B Battery Redesign to 2 Yes**
Resolve Voltage Incompatibility

551 CTLI Missile System Grounding 3 Yes**
Change, wN 6301

555 Stagb 3 CTLI Raceway Cover Revision 3 Negl. Yes

578 C Band Beacon/Comand Destruct 3 Negl. Yes
Incompatibility Interim Fix,
-R-c 6301 ._ ._

606 Revieion to CM Umbilical Bracket- I Negi. Yes
Section 49

S21oP'm 415 and 540 transfer the responsibility for sealing the raceway covers
from Plant 77 to Vandenberg. However, the weight is still considered part
of the operational missile and is not included in this report.

** Theme ECP's were incorporated during manufacture of the CTLI wafer. However,
that portion of ECP 551 which is to be incorporated on downstage components
is not included since its properties are dependent upon installation at
Vandenberg.

C•,, Us @ NO0 REV. S/S61 2-"
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13.5 UIVA ZRImmm mumIG PR(pom (&C?
APPLICABLE TO CTLI SECTION S/N 0000031 AND INSTALLATION KIT

(Continued)

am NO. BCP TITLE STAGE WxrT 1WX CHm
(WS-133A-BO-) CHAUM ICORPOPATZ

- ~IN 2US rDORT
62G Installation of Static Dissipators 1 Negl. Yes

on Operational Missiles

635 P(H R/F Section Digital Data 3 Neg1. Yes
Programer

639 Prevent Interference of Linear 3 Negl. Yes
Shape Change with table Strap

657 Revision of Ordnance Supports 2 NegI. Yes
in Interstage 2-3

REV US @8D813 R4V. 0111 a.IU

R:I •SECT". PAM 130,1



UTLI SECTI0N, S/N 0000032

14.1 This section of the document describes the data changes created by
converting a production line Minuteman missile into a CTL missile.
The mass data reported herein reflect the predicted net changes to be
applied to the total missile mass properties when this CTLI section
and the related downstage components are installed on a missile. A
supplemental report (see reference 1.1.6) will be issued at Vandenberg
Air Force Base when this CTLI section is actually used on a missile.
This supplemental report will reflect the actual data gathered on
base during the installation and will thus supersede parts of this
leport. However, past experience has shown that the changes between

these two reports will be slight.

The data on the following pages consist of weight and balance sumaries,
check lists, and ECP lists applicable to this installation. Page 132
sumuarizes the complete installation mass properties and consists of
data from page 133 (average mass properties of downstage components),
page 134 (predicted sealant changes), and page 138 (actual weight of
CTLI section S/N 0000032). In addition, page 135 presents summary check
lists by production section as backup data for page 133. Page 139 lists
the engineering change proposals inc'ýrp'rated on the components used
for this installation.

All data reported in this section of the document reflect the use of
a linear shaped charge destruct system on the first stage engine per
EWP 116.

Aerojet weights used in this report reflect the data transmitted to
Boeing by Aerojet document 0162-OIDR-NKPD-I, "Nominal Mass Properties
and Dispersions for Minuteman CTLI/AOD6" dated January 28, 1963.

Average values have been used for all Boeing items other than the
CTLI section which is an actual weight.

S.7% us as im •tev. S/e 6-St4i.2
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14. 2" WEIMIT & 3ALACE MUIMARY EOR O
TOTA.L CTLI KIT IN8TA.LATION RPR
CT1IWAZD N 000002 DATE _ __

TOA I NERTIArj A L3CIPIO DAA PWENDEDTA CENTER OF GRAVITY WFTxO
MCIPIO DAT IGIfT WfIGIT SWIGUt.V? RL FTTC1F-

A 39 CTLIS-4ctjonq 
99 f l0 -_ 41__Silo

oý4#rdSta&eEi -q~! - y I= 11. 0 A2

Aero-

Base
-- ýASilo ?!- -U 1- 0 -Q

J(tt Qrxe ------ -- - .- -- - -- -- _ __

,2 :- ilnte rjpg -2-3 j2- -5-_ jj__ _ 2.10_0

24 
-1 

- 7 0 .0e-
K-'.--- ---Q ------

4 .4 -

__ __ _ __ _ 11t 2.1 12 . -

3,5- - _____

p8 j -10--

Sttagp inW Ko 6'~A .1?, 8O j1ý 1nO

__ - 32 .9-



(AVERALGE WE!f C)KPOMiTS) DT
PAEDE TA ETER __________NERTI

!IDL5SCRIPT Tom DATA W.E101T lWTA 1fm 0 OAYT SLUG FT2xlO-3

(LBE FLB 40"tG. L;f. VER. ~L

T. ilo_ 39 i:JQi.J1A . -

SAero _

Silo_

12 Aerg

Lza Base

.B3a

Siloop

A T- -Pt9 ------

1ý0-1. 56 )~~q~~
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14.2 JE4S 5-62 CKWAIGES =STAILFM AT REXORT NO.__________
VAIND!IENBE AIR FORCE BASE** DATE_____ ______

TOTA CETE ONA INE.RTIA
fi) DESCRIPTION DATA vva T QITA CENTE 0? GAVITo-3j

________ ____ (LB~ wLB) WN * LI. V 7-
Fý_ R SpAce -r

______ A. ro ___ _____--

_silo q- --

___ ___ __ A ero ____ ____ ____ ____ ____

Aero -- --

Base_ _

_ejortion Bs

__~~~ ~~ Aererogt ~ .. __

25 gjnd 4-t-e- _gzq

Base

2 --- -.- Base _-

2 ~ ...... 

2B J _ __ _ _ _

.- Ileou_________

_~~ -2 -i= -Bse-.

48 __IAfQ ___.. Silo-_ _ _ ___ _ _

-4- -Ba-s--

4 .2ein SetoQttos(e tslj 119ti 2 masr..
49~O.O~~ __SiloN 0 24944

4615~ *Rfrrc ~-35-34ISCPG 3
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14.5 ENIGINERING CHANGE PROPOC&L (WP) INCORPORATION
APPLICABLE TO CM STION SIX 00000 1 AND IWTAJATION rIT

Te following ECP's have not been incorporated into "Model Specification,
Trainer-Test Group, Guided Missile, (S-133-1006)" as revised on 8 July
1963. However, the mass properties .I' these NCP's have been incurporated
into this report unless otherwise noted.

ECP NO. ECP TITLE, STAGE WXZGHT WEIGHT CHANGE
(WS-133A-BO- 1  CHANGE INCORPORATED

fIN THIS REPORT

Io8-4 Operational Raceway Third Stage 3 . 5+ Yes
End Cap Change

208 PSSý, -S&A Installation and Envelope !2 X egl. Yes
Part 2 IChange

236 Second Stage CTLI and Operational 2 Negl. Yes
tRaceway Foam Revision t N!

240 Interference of G&C Bracket, 3 Negl. Yes
iDetonator Cord & CTLI Cable in
!Stage III Operational Wing I
IMissiles

261 Modification of CTLI C/D i Negl. Yes
- Receiver, 10-20885

37J IWork-Around for 10-20942-1 CT]I Negl. Yes
4 Airborne Batteries

98 'Ordnance Support Revisions 2-3 2 NegI. Yes
.. .. .ILterst t

415/ |Potting & Bonding Deletions for All. - No*
0 !Vandenberg Air Force Base Missiles t

525 CTLI A/B Battery Redesign to - Yes**
R Resolve _V•tageInc,-patibility _ -

551 CTLI Missile System Grounding 3 -Yes**

Change, MRCN 6301

555 Stage 3 CTLI Raceway Cover Revision 3 Negl. Yes

578 IC Band Beacon/Commuand Destruct 3 Ng.Yes
lIncompatibility Interim Fix,

606 JRevision to CTLI Umbilical Bracket- 1 Negi. YesS.... . .... ... Section 49_ _

ECP's 415 and 540 transfer the responsibility for sealing the raceway covers
from Plant 77 to Vandenberg. However, the weight is still considered part
of the operational missile and is not included in this report.

T* These ECP's were incorporated during manufacture uf the CTLI wafer. However,
that portion of ECP 551 which is to be incorporated on downstage components
is not included since its properties are dependent upon installation at
Vandenberg.

us 429B 200O V.142 .61 "-1

REV SYM B aa N D2.139434l



'14.5 MGINEEMO CMAGE PROP•6AL (EC?) INCIORPOATION
APPLICABLE TO CTLI SECTION s/N 000003 AND INSALLATioN IaT

(Continued)

BC? NO. BCP TITLE STAGE WEIM WEIr? CRUM
(WS-133A-BO-) CIWGE INCORPORTZ

IN THISR! T

620 Installation of Static Dissipato 1 NegI. Yes
on Operational Missiles . ...

635 P(C R/F Section Digital Data 3 Negi. Yes
Programers

639 Prevent Interference of Linear 3- Negi. Yes
Shape Charge With Cable Strap

657 Revision of Ordnance Supports in 2 Negi. Yes
Interstage 2-3

u s a" •U006 ftvý $ 1-1-4.. .
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CTLI S•I•N, S/I 0000034

15.1 flWSCUSSION

Data are not available for CTLI section 25-25402-36, S/IN 0000034
at this time. When data are available, this section of the
document Al I be revised t(, reflect a CTLI Installation similar to
the other sections.

uS 428 cos AtV. 2 ,00 REV.,-
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15.2 WICH!T AND BALANCE SMUMAR N

TOMA M'rL KIT INSTALLATION -o
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15.2 EM 5-62 CAlU INSTA~LMJ AT R&PORT NO. ________

VANDNRMO PMJ FORCE USBE
DATE _______
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15.5 mnmmIZ!DI cHAIGz mmmPBA (zra) xmO9omTION
APPLICABLE TO CTL.I SEMrON SIN OOOOO 3'" AND In8MTAIITZ KIT

The folioving ECP's have not been incorporated into "Model
Specification, Trainer-Test Group, Guided Missiles (S-133-I006-O-I).

NO ATA AVAILABLE

U" *sa :000 Ortv. 6/62 t-512-
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CTLI SECTION, S/N 0000035

16.1 This section of the document describes the data changes created by
converting a production line Minuteman missile intc a CTL missile.
The mass data reported herein reflect the predicted net changes to be
applied to the total missile Mass properties when this CTLI section
and the related downstage componentr are installed (n a missile. A
supplaeental report (see reference 1.1.6) will be issued at Vandenberg
Air Force Base when this CTLI section is actually used ,n a missile.
This supplemental report will reflect the actual data gathered on
base during the installation and will thus supersede parts of this
report. However, a•st experience has shown that the changes between
these two reports will be slight.

The data on the following pages consist of weight and balance summa ies,
check lists, and ECP lists applicable to this installation. Page 150
sunmarizes the complete installation mass properties and consists of
data frsm page 151 (average mass properties of downstage components),
page 152 (predicted sealant changes), and page 156 (actual weight of
CTLI section S/N 0000035). In addition, page 153 j)resents summary check
lists by production section as backup data for page 1,1. Page 157 lists
the engineering change proposals incorporated on the co(ponents used
for this installation.

All data reported in this section of the document reflect the use of
a linear shaped charge destruct system on the first stage engine per
EcP 116.

Aerojet weights used in this report reflect the data transmitted to
Boeing by Aerojet document Ol62-0llXM-ISMPD-I, "Ni•ninal Mass Properties
and Dispersions for Minuteman CTLI/AODS" dated January 28, ] ?63.

Average values have been used f•,r all Boeing items Ather than the
CTLI section which is an actual weight.
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S OTC= SECTION, SIN "ry)00)14-

1).I This section of the document dEecribes the data chang*s created by
convcrting a production line Minutemman missile int), a CTL mipsile.
The mass data reported herein reflect the predicted net changes to be
1-l~i~4 to the total missile mass properties when this CTI section

and he related downstage c imponents are installed on a missile. A

supplemental report (see reference 1.1.6) will be issued ol. Vandenberg

Air Force Base when this CTLJ section is actually used on a missile.

This supplemental report will reflect the actual data gathered on

base during the install ation and will thus supersede i arts of this

report. However, past experience has shown that the changes between

these two reports will be slight.

The data on the following pages consist ,f weight and balance summaries
check lists, and ECP lists applicable to this insLallation. Page 141
simmarizes the complete installation mass properties and consists of

data from page 142 (average mass properties of downstage components),
page 143 (predicted sealant changes), and page 147 (actual weight of
CTLI section S/N ,)O0U34). In addltijn, page 144 presents summary chec
lists by pr(iuction section as backj, data for pare 142. Page 148 list
the engineering change propusalr Incc rporated on the components used
fir this installation.

All data reported in this secti )n f t4( dfuzument refLect the use of
a linear shared charge destruct system n the first stage engine per
ECP 116.

Aer•)et weights used in this report reflect the data transmitted to
BLeing by Aerojet document O"N•2-OlDf-NKPD-1, "-minal Mass Properties

and Dispersions for Minuteman CT/LIAOIXW" dated January 28, 1963.

Average values have been used for all Boeing items other than the
C'TLI section which is an actual weight.

The 'f.,llCvwing drawings are inccrporated in the abcve sect!-n:

Ie-2%A.94P, Battery Instl., DOI G k-. -63.
21-529O, Missile Instl., DON K 9-2-oj.
25-23214, Raceway instl., DUN F 4-"9-6j.
P5-25402, 39 Sect. Insti., D=4 J 6-17-63.
25-25406, ws 5-62 insti., DCN J 9-13-6ý..
25-26878, Cable Assy., DCI J 9-3-63.
25-2923), Conduit Assy., DON F 4-4-65, ADXN S-34 7--6-03.
25-3013J, Stand. Instl., DCN D 5-23-63.
25-316T(,.Irnstl. Kit, DCO E 5-4-63, ADCN S-22 7-10-63.
29-22327, Timer Instl., DCT D 6-24-63, ADCN s-6 9-5-63.

U 32-..000 REV. 4/2 .
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15.5 IWI?1O O CHANGE PRO3SAL (:EP) INCORPOAI•ON
APPLICABLE TO CTL SECTION SIN ),0,034 AND INSTALLATION IaT

The following ECP's have n.,.t been inecrporiated into "Model Specification
Tr-Uner4est Group, Guided Missile, (S-1 3'-Ioo6)" as revised on 8 July
1i){ 1. ,.wever, the mass pr.)perties ofx these EC?'s have been incorporated
lnt-:) this report unless Aherwise noted.

EC? NO. ECT TITLE bAGE 1WEIGHT W T CHAI9 G
(W5-133A-Bw-) CHAIGE INCBOMR&TED

3N 7KI1S BR1?M

]'•8-, !Operational Raceway Third Stage 3 j +- 5 Yes
Enkd Cap Cag

208 IPSS, S&A Installation and Evelupe 2 Negl. Yes
Part 2 jChange _

,236 10econd Stage CTLI and Operational 2 NegI. Yes
lRacva•y Foam Revision

240 Interference of G&C 1bracket, 3 Neg. Yes
Detonator Curd & .TILI Cable in
stage InI Operational Winv I
Missi] es

261 Modification of CT71 C/D Negl. Yes
Receiver,i,-,8>

373 Wcrk-Around for 10-20942-] CTLI Yes
iAirbc:rne Batteries

398 Ordnance SxpI,. rt Ievisions 2-3 I2&3 Negl. Yes
Interstage Aftt f_ _ _

P-5 Potting & Bonding Deleti-rs for All - No*

54, Vandenberg Air Force Base Missiles

525 CLI A/B Batterj Redesigm to - yeu*
Vhes )lve VAtage Incompatibility 

Yes**-

5 51 CTLI Missile System Grr-nding I Yes**

555 ]Stage 3 ,U Racewray Cover Revision 3 Negl. yes

578 IC Land Beacun/C mmtnd Destruct 3 Negl. Yes
1Inc-zipatibility Interim Fix,
I WRCF ('301.I4 t

606 Revision to CTLI Umbilical Bracket-i 1L Negl. Yes
ISection 49 j

* •P's 415 and 540 transfer the-responsibility for sealing the raceway covers
frun Plant 77 to Vandenberg. However, the weight is still considered part
of the operational missile and is not included in this teport.

3* These WCP's were incorporated during manufacture of the CTLI water. However,
that portion of ECP 551 which is to be incorporated on downstage coupments
is not included since its properties are dependent upon installation at
Vandenberg.

US 4M8 M0* AM V. /62 NQI.
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15.5 E2GNE11 ! 113G CHAJGY PROKULd (WPa~) INCORORATIOtU
APPLICABLE TO C('LI SECmTION SIN ooooo 44 AkID INSTALLATION j T

Bp NO. WCP TI•T1E TGE WEIG1 WIUGRT CHAE
(WS - I' ).)A-F,)WQGE INCORPOR~ATED

|IN THIS 1POM

'c20 Installation ,Jf Static Dissipators 1 Negl. Yes
:on Operational Missiles [ |

635 PCI( R/F Section Digital. Data N3fegl.. Yes
______ Programers

639 Prevent Interference rif Linear -Tg. @
"Shap'e Charge With Cable Strap I

V4zes 2:000PtV. a16 2512-
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-rTLI SECTION, s,/N C)ooXX&6

17.1 This section of the document describes the data changes created by
converting u production line Minuteman missile Into a CTL missile.
The mass data reported herein reflectb the predicted net changes to be
applied to the total missile mass properties when this C"ILI section
and the related downstage components are installed on a missile. A
supplemental report (see reference 1.1.6) will be isnued at Vandenberg
Air Force Base when this CTLZ section is actually used on a missile.
This supplemental report will reflect the actual data gathered on
base during the installati n and will thus supersede parts of this
report. However, past exlerience has shown that the changes between
these two reports will be slihbt.

*The data on the following pages consist of weight and balance sunmaries,
check lists, and ECP lists applicable to this in'3tallation. Page 159
suimuarizes the complete installation mass prolerties and consists of
data from page 160 (average mass properties of downstage components),
page 161 (predicted sealant changes), and page ],'.T (actuad wieight of
CTLI section S/N 00XWO -,6). In addition, page presents su~mry check
lists by production section as backup data for ppage 160. Page 173 Lists
tne engineering change prcp'<.sals incclrp' rated ,r, the compcnentp used
for this installation.

All data reported in this -- cti-n f the docum,.!fnt reflect the use of
a linear shaped charge destruct system .n the :irst Etage engine per
BCP 116.

Aerc.,et weights used in this rei rt reflect thr- data transmitted t.
Boeing by Aerojet document ŽI6o2-C1DR-I D-l, Nomirnal MWiss P-:joerties
and Dispersions for Minuteman C'ThI/AODS' dated Janunry `8, i963.

Average values have been used for ill Bueing item thor than the
CTLI section which is an actual weight.

The following drawings are inc.rpý rated in the ab, ve s':ctli n:

10-20942, Battery Inastl., DCN G 4-30-63.
21-529(Y), Missile Instl., DCN K )-25-63.
25-23214, Raceway Instl., DON F 4-29-63.
25-25402, 39 Sect. Insti., DON J 6 -17-6.
25-254o6, EMW 5-62 Instl., DcN J 9-i1-n.
25-?6878,Aable Assy., DON J 9-j- 6 3.
25-29239, Conduit Assy., DON F 4-4-63, ADCN S-3+ 7-26-63.
25-30133, Stand. Instl., DON D 5-22-65.
25-31677, Instl. Kit, DeN E 5-4-63, ADeN S-2 ý 1-10-63.
29-22327, Timer Instl., DON D 6-24-63, ADLi S-0 9-5-63.

U3 4241630 aoo Ev. slzs
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Silo_
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Jttti"Re4 A.er. .
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17. 5 GX 0 CAWGZ P1R0PMSL (EC) n='-PomzATI0'

APPLIABL TO 0=~ SCTION AMN 0000036 AM ISID TA M0. XrV

The followi~ng ECP's have not been incorporat~ed into ",Mldel Specification
Traizncr-Test Group,, Guided Missile, (S-133-1006)" as revised on 8 Ju~ly5
1963. Hlowever,, the rzass Properties of these E-CP's have been incorporutedA

into this report unless otherwise noted.

2WP 10. EC 'TME STAGE WZIGi1' M.,.:
~WS~1::A-BO.) 14 1 _ __ _

236 .Intlain n vlpe 2 ;,fl Yes

236 1ecoSt Stae III I an peration al. 2.n 2.g
MIZssi%.ez Foam-Rvisio

24o Inefeec of MC'1 Brcket 3 :;gl yes

415 Detonator Cr & CTrLI~ DCale i n~zA)
.' 2 j; a a..er II-prtonlWn

3113 1Wok-A~uAifr C111 3rcee

rbVo-tri Ie Buttt er-ty -z

5598 i 22.1.Zsice Support Gritvilrcinz g, 2 3 -.z. e

r.25 !CZIt%/B B ~'L attery - eel3g rhev 3 Ilg.Yes*

C5 "r~ B''iea Systerm~ Grct'dict 3 e Yes*

~ChrIe 6301" 6.0

n_1evi l.on to OTLI Umbilical Irce- xg. ~ YeS
Section 49

*E~ps 15and. 540 transfer the responsibility for sciaing the raceway co';eor&
m:r Plant IT t4 Vandenberg. Hiowever, the weight iS still. considered pýrt

of' the operaticna4 missile and is not included in this report.

m ECP's a ere incorporated during manufacture of the C.M wafer. 1' iwver,
pit ortion of EP 551 which is to be incorporated on downatage components

is~tIncluded *into its propeties are dependent up~on, inatalaticia at

Vandenberg

......



IT. 5 XMINWPNG CHUME PIPO?03AL (BC?) LIzCoRPORA"IZ.4
APPLICA~L TO CMI 6=1T0N SIN 0000036 A:,'D rNSMxI=Izc: =-A

(Continu~ed)

STZS BEPOEU

62o Installation of Static Dissipators 1 NIesl. I Yes
o cn Operation~al Nvazsiles

635 PCX 1R/F Section Digital Dart 3 !,egl.Ye
________?rogroamers

639 Prevent Irterference cif Linear 3 "IegJ. Ye

Shape Ch~arge With Cable Stra.p____________

657 1Revi~sion of 0idnanc,4 Su~pports in 2 Negl. Yes
- JInterstage 2-3

4#~$.mft*ttz

77____________________

A3J



18. Ths sctin TLI S'-%4:0N (~37

18.1 Thi secionof the document lescribes the data changes created by
converting a production line Minuteman mPi le, int~o a C'LI misasile.
The maom dita reported herein reflect the predicted net changes to be
a pplied to the total missile r~ass properties when this CTLI section
and the relate~d downstage components nr installed on a misisile. A
supplenental report (sep referezice 1.1.6) will be issued at Vanienberg
Air Force Base when this OTLI section is actually used on a missile.
'"his suvplemental report will reflect the actual data gathered or. base
during the insztallation and will thus supersede parts of this report.
Hlowever, past experience hai shown that the changes between these two
rirorts will be slipht.

The data on the following pages consist of weig~ht and balance sumwn¶aries,
check lists, anid W3P lists applicable to this installation. Page 175
summarizes the complete installation mqss properties and consists of
data from pace 176 (average mass properties of downstage componlents),
page 177 (predicted sealant changes), and page 1311 (actual weiFght of
~TPLI sectinn SIN 0000037.). Ln addition, pWe 178 presents a=.mriary
check lists by production section as backup data for page 176. Page- 182
lists the engineering change proposals incorporated on the components
used for this instilla~tion.

All data reported in this section of the document reflect the use of
a linear shapod chartc dectruct sjiteim 3a the first stage engine per
xCP 116.

Aerojet weights used in thlis report reflect the data tra~nsmitted to
Boeing by Aerojet document O162-01DiR-N?¶PD-1, "Nominal M~ar,- Procrprties
and Di~:rin;for Mlnut~emna ;TLI/A0)DZ" da~ted January -28, 1963.

Avera-- values have, hae-i used for all boxelng- Jteis other than the

The followingr 'Irarwings are incorporated in the above section:

1069B,1atte~ry Installation, DCN 04-06

al-529O0, Missile InstallaItion, DC'N K 9-23-63
.25-23c210, Raceway Installation, DGN F 4-29-63

25-25 40O2, 39 Settion Installation, DCU J 6-17-63

25-j54o6t BMS 5-62 Installation, DCN j 9-1,5-63

25-26878, wCable Assem~bly, DON J 9ý-3.4P3

25-29239, Conduit Assembly# DON F 4.4.J-6.5 - ADCN 3.34 7-2".3
25-30 153, Standard Installation, DON D 5-2"2-63

25-31677, Installation Kit, DCN E; 5.4-63 - ADON 5-22 7-10-63

29-22327, TImer iswtallatior, DON D 6-.24-63 -AWON i-6 9-!543

r9z 7

We~

A2



18 .2 WE~Ie31r & BALANC E Z1IHARY R P R 'O
18.2 TOTAL CTILI KIT INS3TALL~ATIONREOTF0 _ _ _ _ _ _-

CTLI WAFER SIN OO0OOY? DATE ______

DESERPTIO DAT TOTAL CENTER OF GRAVITY SNLG 7A'i-
DECRPTO DATA VfON IGHT S~('~ 1IT ~LUG FT,*x.0

~ ~ -7- -0- -

Ii39 (,TLI $9Ci.9j1 - . T _54~ 8 04 Th O

-Silo

-. Silo -

_________Aero - ___

Fw)Silo _ -- .- 4 - ---

{Aero -

2311

24m E; ne .. q.4'---r4ý 121.4 c

26i- i.-

Aero _ -p --- 4---

J~~ttdDJett 55.4o~ ~ 11" 1- 1.?0- 5- - - -

1581 (Act) silo __t

443 Base

- -L -

47~



18.2 WEIGHT & BALANCE~ 3UM14MAY OTLI REPORT 00.-
-- (MA GEA3 WEVIGHT COl4PONFNrS) AlE______

TOTAL- j CSNTZROF ORAY ITY
"1"IV~T wu-*i6.

4. 4 1JS tO39 ___5542~Z5 ~~J

silo .-- -

Aero ---

11-
9i ~4.t4e~n4. -Ae0

16 1
V"11;k Oro. L7 11 i

OrH iB Bae
_p+2jteiagJ4,.~5.~ i.

fog]- ii - 11 . --. . .
Ac_7r7 -110---

2.8 _j ( t - silo -

tui1 tAcro

3- -- - -t 
jro 

-

* 45 9 A ar - -

-- - _ Silo- -- --

Aer-- --

43 Base____J_

t- -ta cg* -Ains -S-r



23,? 5 5-6? ý'!1ANGFS INXVAILT21,) AT REFOR? 110. _____

VANJEW4Ka~ AIR MORCE, !3%.;_-" DATE

" PENDA T~¶~O~TA CEN4TER OF GRAVITY INER TIA~-

t- _ _1 I . -___ __ -. - -V.- __ __ A-

191k 3~ r47 Ke.~k]V.5
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Aero 1 ~ -

~1~I~eraage2.~~IBase -- .5m .-
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.PPLICALLE To CTULA UXCION SI~ Q03;0007 AN'~D Z.;SVAL~210:; =n

2>fo3.1oving ECP'Is havye not been inccrporatecd into 1"Idel Specil'ieat,:.n
.ýrainer-T2est Group, Guided. Missile, (S-133-1000)" as reviscxi *A 8 July

,;63. However,, -he mr.ss ~rcpcrt'ýes of~ these ZC?Is have been inc,,rporated
nito this report. unless otherwise noted..

CPNCI. *ECP T=ITE ISTAGE 7E-IGI: ~E C2C C!Gz

CI A- r; 1-. s .7.VTE

10F-. FOperationraJ Raceway 7hird S:c3 +. 5 Yes

20~ IPSSP SU, Inz;x at- c and iZo.ce Ž Cl Yes
Par; ý2 Change

236 S~eCOnd St",: OM LI axzd opera',;-'~3 C~ -a 2es

24i0 ~ Intcrfcrence of' G&C D.rý,.ckct, j 3 Ne~l. YE-S
Dt.iator CXýr& 14 CCI Cablc in

331r-ri. r'-2>2-1 CTLI -e.YS

398 u. Yc 4Lr ewz.ns--
Ir~~rzz~eAft

41.;Rttin,& 6 n.;Dl.;ticr.r. All -

525 CCIA' ~cy~z. . .3-

551 'ICTLI3 i~s3~Systan Cr~anL Iýj -

555 1;Stn~c 3ý CTLI Rzx:cEtay C~ver P~~S 1 3 Yen-

5 768 Band Betac:cn/Commana Destrluý 3 :. Yes
Inc~zpatilbili ty Interi,-, 1'x* 1x,

iRevisic.n to CTLI tUmbil-'cal 2-rackut- 3. AUez. Yes
Secticn 491

I 2s 415 s 540 tran~sffer the rezpqnsibi3.ity for seaJlinj: tlhe raceway C~Iýlerz
f- a Plan~t T7 to Varvaenberg, However.. the vcighit is still conaid~ered part
,f olerzaticnal missile and is n,-t i~ncluded in this report.

~FZ IOPG were incorporated duri~n, mantuffctu~re off tlh, CCTLI wafer. Lowevers
i.o; rtion of~ =O 551 whi.ch is to be incorporated cn downstage components

±V naludecl siace its properties are dependent upon installation at

Ai ~ r~eg

V~43W~U~ft* II

WAY.~



28. 5 Z-GLNEL` CHANGE P410OPSAL (EC?) .=copnN%."c-:;7
APLICA=L ""0 C= MLI SITI N / 0000037 L-,D nimuA nxAi0 iaT

(Continued)

=p N1W ECP TITE SAE wi: ~~ ~A_____IISAG IglL
020 Installation of' Static Di.ripat-orsi ~l Yes

o~n Opcrational '.,.7si~cz

635 PCX f/2 SQCcUi.n flii:-it&1 Yes

639 Prevent rintcrf crornce of2 ri~rear f3 Q;Yer.
657 ;~pc~'Charr-e Wi.t' Cable Stra~ n elYs

657 ':ýo~j~vi.-.ion of' Ordnasnce Suppo~rts i ei e
!Interstage 2-3

W,~5



CZLIt ECT , oooo039

19.1 This section of the document describes the data changes created by
converting a production line Minuteman missile into a TL missile.
The mass data reported herein reflect the predicted net changes to be
applied to 4e total missile mass properties when this CM section
and the relaed dowrnstage components are installed on a missile. A
supplemental-report (see reference 1.1.6) will be issued at Vandenberg
Air Fcrce Bow when this CTLI section is actually used on a missile.
This suppiawental report will reflect the actual data gathered on
base during the installation and will thus supersede parts f this
report. However, past experience has shown that the changes between
these two reports will be slight.

The data on the following pages consist of weight and balance summaries,
check lists, and ECP lists applicable to thib installation. Page 184
suImmarizes the complete installation mass properties and consists of
data f rompage 185 (average mass properties of downstage components),
page 186 ypredicted sealant changes), and page 190 (actual weight of
CTLI section S/N OW)039)). In addition, page 187 presents summary check
lists by production section as backup data for page 185. Page 191 lists
the engineering change pr.oposals incorporated cn the cimponents used
for this installation.

All data reported in this section of the dx cument reflect the use of
a linear shaped charge destruct system -.n.thr first stage engine per
EcP 116.

Aerojet weights used in this report reflect th r data transmitted to
Boeing by Aerojet d&cument (ý16P-0DW-NMAPD-1, 'Nmlmnui Mass Properties
and Dispersions for Minuteman C('/LIiAO" dated Januur-y '18, 11963.

Average values hsve been used for all Boeing items other than the
CTLI section which is an actual weight.

The following drawings are incorporated in the abuve secti.on:

1(•-20942, Batter* Instl., DO G 04-y-63.
21-5211", Missile Instl., DCN K 9-23-63j.
25-P32i•, Raceway Instl., DCO F 4-29-63.
25-25402, 39 Sect. Inst,., DCN J 6-17.-6J.
25-251o6, WMS 5-6p instl., DoI J 9-13-63.
25-268&8, Cable Assy., DO %J 9-3-63.
25-29239, Conduit Assy., DCN F 4-4-63, A=Z 8-34 7-26-63.
25-:30133, Stand. Instl., D= D 5-22-63.
25-31677, Instl. Kit, DCO E 5-4-63, ADCN S-22 7-10-63.
29-223Z(, Timer Xnstl., DO D 6-24-63, A=C s-6 9-5-63.
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TOT~AL CMTKI T flETALtIATION
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3.9.51-11N1~1NM I M"AGE PR1OPOSAL (EC?) INCORPORA~TION
.PIMXCA= TO = SECTION SIN 00o0003 AND MUZOAWT XIT

f ?ollowing ECP'a hrave not been incorporated into "Model Specification-iner-Tes Group, Guided Missile, (S-133-1006)" , sn8uly

iý63. However, the mass properties of these E£J's have been incorporated
*.to this report unless otherwise noted.

ECP 140. -EC? TITLE STAGE W2zIC:T1 jMM =11I 1 Cý10(WS-1-, -B0-) Cl:~'•'OJ•E

1:411 7s REPORT

i08-4 IOperatior.al Fscaway TZird Stage 3 +.5 1 Yes
1nd Cap Change t

208 Ps S ~Installaticn and LInvclo,'xe 2 elYs
Part 2 Cr;X..1'-c

236 ieeccnd Stage CILI and Opera'-i.nal 2 Nee;1. Yes
_.-,cewzay Foam Rovisicnf

240 inr.terference of G&C !irackcý!, 3 1 NeZL. Yes
Deto-z:atr Cord & CTLI Cable in
State III Operaticnal Wing I! -'issilez __ _ __ _ __________

26.,.fition of CCI 3 --ei. Yesi2eceiver, i0-22S•5 I

375 V"'<-Arcund for 13-20,)42-1 I 3 UIe,>. Yes
iAir'orne BatterieL !

398 .3rdnance D t il.evisions 2-3 L& NeeI. Yes
I Inter-t-

-PY icttin.- .'- 2-niaig Dclc*..1cn. f or All Nu
' iVndenlir:A.rFore .r .. .;slles :

5 2 CT2LI A/1" Bt cry ý Q s & tc 3 Yes*
...esive Voltae Irecci•.tility _ _ 1 _

551 [CTLI Missile y:te' Gro=uiinu I3 " i Yes**

55,L IStar_, 3 CTLI iRhcew;y Ci.ver :zcr 3 1;ej,1. Yces

578 BC Bad Deacon/C .and Deztx..Ct 3 Negl. Yes
Xlnccrmpatibility Interim Fix,

1,,aci, 6301 ____

606 2evlsion to C1LI Umbilical Bracket-i 1 Neg1. Yes
49L________

* L;• 415 and 540 transfer the reapons' ility for sealing the raceway. covers
fx i'lant 77 to Vandenberg. However, the weight is still considered part•
u'l tl'.e operational missile and is not included in this report.

*7 . + C? ' s were incorporated during manufacture of the 02LI wafer. However,
t- ,ortion of = 551 which is to be incorporated on do•nstage comiponents

-.11 included since Its pvoe etlesre a epaudent upon installation at

7 ;--

~au~............



19.5 PGZ GCL~ 110P3)SAL (EC?) ZICOR'~POEATI'bo

(Cohtinued)

-IECP "I=.L STAGE leGN UG.c. C:%;U,-B0 ~~I~ zl~*G =1C 1 C~
620 Installetion of' Static Dissipators I ::Cgi.

Qcn Operational Yissilcs
635 PCZI R/F Section Dirgital ILta 3 ~~.Yes

ProGrawnerz
639 Prevent Interference of Lir.~ar 3 l ~CGl. Yes

____________Slhae C.-arge W-.th Cable St rap
65T Revision of Ordnance Suppcrtz in 2 ,e4l. I Yes

znterstege 2-3

Vs 11M ftV
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CI'LI SEOPtiC S/14 0100102

20.1 This section -f the document describes the data changes created by
converting a production line Minuteman missile into a 01% missile.
The mass data reported herein reflect the predicted net changes to be
applied to the total missile mass pruperties when this C0%I section
and the related downstage compcnents are installed on a missile. A
supplemental reo•rt (see reference 1.1.6) will be issued at Vandenberg
Air Force Base when this CTLI section is actually used on a missile.
This supllemental report wll reflect the actual data gathered on
base during the installatiun and will thus supersede parts of this
report. However, past experience has shown that the changes between
these two reports will be slight.

The data on the foilowing pages c.onsist ýf weight and balance summaries,
check lists, and EGI lists applicable to this installation. Page 193
suamrizes the complete installation mass properties and consists of
data from page 194 (average mass properties of downatage ccupouents),
page 195 (predicted sealant changes), -nd page 197 (actual weight of
CTLI section S/N 0000102). In addition, page 196 presents summary check
lists by production section as backup data for page 194. Page 900 lists
the engineering change proposals incorporated on the couonents used
for this installation.

All data reported in this section of the document reflect the use of
a linear shaped charge destruct system ,n the first stage engine per
aCP 116.

Aerojet weights used in this report reflect the data transmitted toBoeing by Aercje•* document 0)162 -0lD•-wMD-, ' N,'mina. Mass Proj~erties
and Dispersi(,ns f(-r Minuteman TLI'AD: ae anay2 , I6.

Average vlueps have been used ffor all B-eing items other than the
CTLI section which is an actual weifht.

The following drawings are incorporated in the above seori,'n:

10-20942. Battery Instl., DM G 4-30-63.
21-52900, Missile 1atl., DON K 9-2j-63.
25-23214, Raceway Instl., WN F 4-?9-63.
25-25402, 39 Sect. InstI., DCN J 6-1T-63.
25-25406, 3R 5-62 Instl., DCX J 9-13-63.
25-264f/8, Cable Assy., DCI J 9-3-63.
25-29239, Conduit Assy., DCR F 4-4-63, ADCo S-34 7-26-63.
25-30133, Stand. Tustl., DCIX D 5-22-63.
25-316T7, Instl. X•t, DI E 5-4-63, ADd S-22 7-10-63.
29-22327, Timer Inatl., D. D 6-24-63, ADCN S-6 '-15- 6 3.

)A



TOTL C ICET1 nW%1ALyAflIT,9 REPORT NO.______

OTLI WAFIR S/N 00CX)102 DATS ~
~~ I WENDD TOTAL CFETRT0IGAY?

DCIPION DATA M~ITl VfIGHT1 SLUO FTTx10-3
WfL -L--) -V - -wR

'3y.CTLI Sqqtioj__. 4D. - ~ :~i 2QZ.. Q! Q
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20.2 WRZG7= & MAXAZ 8T)4AR £Tt1 P()JR NO.
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9ER=TOTAL c.iorGAIYIN ERT 1A
r4 MO~RIPT ION DATA W610T vpowr SLUG FT;)r.1-3
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20,5 tWO F*A O~PO~SALT (ECP) fLr'RATIO";
AnUCLQBL To CI 6=10' 17 SIN 0000102 AUM V PAL'ION JaT

'Mac following IM'ts have not been incorporated into "M~odel Specification
Tra~iner-Test Group, Guzided Missile,, (S-133-1006)" as revised on 8 JulY
1963. Hiowever., the mass properties of these DCP's have been incorporated
into this report unless otherwise noted.,

BC? N~O. amP Tral S¶T=G WE1!iRM 'WCT2. Cia-GE
(WS-3.33A-LO-) CkG .

108-4 -operational Baceway Third Stage 3 +5Y~es
!.nd Cap Change 1

208 Mss, S&A Installation und I2nvc)ope 2 !Negl. Yes

Part 2 Change_____________

236 JSecond Stag~e CMiI ard Operational 2 Neil. Yes
Ba~ceway Foam R;.:vli~on

24o Iinteriference 'X MC ;3rcickct, 3 Nel yes
!Detc-nator CT& CLI Cable in
Stage 111 Cq-remti(,r~a1 Wing I

37 CIL eý1 e
398 !Or t;-ac Suqi' C-ersJIC/D 2& Negl. Yes

315 ZW~. BAi~nd-I. D 1Z-aY+.-i Cfor Al No* Y

525A~IDbn Yes**rie

398 OrdiBiac S./C mt va.nd De -:uc 23 Iiejl. 1, Yes

606Reviion., tondTI 11elica o Al Brce-- e

525 s 41 5and 540 Ztranfe th respnibilit for -eln th aeaIoes-:::
f~~e ro' lntT7t V landeneg I owever, thei't  wegh _stllcosdeeprt,__

othoprtoamislanisnt inlddU h i reot

553.a portio .si ,t~n of 51 wichistbeir copoe ondwstg omoet
is ot, inclued sinc* its,. -rprte as 11o

555 tage3 C'LI ~ac~y CverA-~4 sio3 ~ei.tev

5N11ad ec~/onn l~r'.c e

v o ~ N60.________
i ~vixo to2h milclBakt-I N4 e

* C' 45ad54 rnse h repniziit £o elngterceo o

f~m~P~an 7 t Vndnbrg Hweer te eihtisstllcosierd Ar



A1~~X~~IZ~O ~6ZBE~IN(Continued)

MCP N;'). ECP TITLE STAGE W-Z-XIN WBZ G.Z CIIAGE
9CH"AGE Z ,RP0W '.

62o Installation of Static Dissipators 1 Necl.Ye
on Operao4ional Missiles s

635P~ liP ectonDigta ~3 Negl. Yes
________Progrsamers____________

6 Y) Prevent Interferenct df Li~ar 3 .Ie~l Yes
iShape Charge With Cabile Strap_______

65T Revision of Ordnan~ce ,-,p~ports in 2 1 rNe1l * I you
Interstage 2-3 _______-

/444

4' W7 -ý-m

4'. 4'~4~44'444~-4~.4P,444' " . 4 . 4
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Ths etin fthe document derb the data hng- created by

~ipidtý the total misl aspropertiez when this (VU'L section
and~e reate dowstae ,ponents axe installed on a missile. A

suppemetalreport (e eeec .. )wl eise tVnebr
AirFore Bsewhen this CML section is actu~ally used an a missile.
Ths upplementa~l reotwl elcFh culdt ahrdo

base during the Installation and will thus supersede parts uf this
rpr.However, ps xeinehssonta h hne ewe

thes tworeportswilbsigt

The data on the following pages consist ý, weight and balance sumaries,
check lists, and BCP lists applicable to this installation. Page 141.
sinumaxizes the comzplete Installation mass properties and consists of
data from page 142 (average mass proi erties of~ downstage comiponents),
page 14~3 (predicted sealant changes), and page 147 (actual weight of
CTLI section 6/N ;*0000 5'4). In tidditi-ra, page 144+ presents summ~ary check
lists by production section as backul, data f,;r pat~e 1-42. Page 148 lists
the engineering chanige pr,,posalp lnc-rporated on the components used
ifocr this installation.

All data reported in this sectiý;n .- t~f ioodument reflect the use of
a linear shaped charge destruct systemi n the first stage engine per
ECP 116.

Aero, et weights ured in this rep-irt reflect the data transmitted to
&(.eing by Aercjet docum~ent '2Dli-D-,"N )minal Mass Properties
and. Dispersions for Minutesman =iMAO1X;' dted January P'8, 1963.

Average values have been uased for al~l Boeing items other than the
CTI section which is an actual weight.

The fýý11wing drawings tire incf~rporated In the abcve t-ect1 ~n:

ic-2,)94P, Battery InstI., DC71 G
21-52900, Missile Instl., DON K 92-,

-25-21214, Raceway ListI., DUN F 4-29-6j.
25-254o2, 39 Sect. Thsti., D=I .7 6-17-63.
25-254o6, 3w 5-62 instl., Dcw 1 9-13-63.
25-2687b, Cable Asus,., DOI.J 9-3-6.3.
25 -29'e39, Conduitt Assy.,, DCI F 4.-4-6ý, ADCN S-34 7-26-63.
25-a013j, Stand.. Insti., DCN D 5-23-63.
25-3i6TC,.instl. Kit, DCN E 5-4-63, ADCN B-22 7-10-63.
2()-22327, Timer Inati., DCPi D 6-24-63, ADCII 8-6 9-5-63.

* 4ý

AEV SY lw

F140
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15.5 Wmam CmANGE rIaoPsAL (Ec?) INCORPOaTiO
APPLICABL TO MWLJ SECTIONi SIN °Y uO34 AND INSTALLATION XIT

The fLollowing ECP's hw.av rn.t been inccrT, r~ated into: "Model Specification
Trfiier4est Group, Guided Missile, (S-13D-xo06)" as revised on 8 July
1.; ). HRwever, the mass pr.pertics ^,f these EPK's have been incorporated
int-) this report unless Aoterwise n Jted.

D 140o. EC? TITLE oTAGE wEIGHT w!mT Cw
(WS-lj3A-3) CW4IGE INCORPORATU

-. ~~~~ -m---. F N 5 WORIT

!Orerational Raceway Third Stage +.5 Yes
i~dCap Cha~nge-

208 PSS, S&A Installation and unvelope 2 Negl. Yes
Part 2 Change -

236 ISecond Stage CTLI and Operational 2 Ner.
JRac-ws'v Foam Revision

240 !Interference of G&C Yracket, 5 Negi. yes
Detonator Cord & CTLI Cable in
Sta~e InI Operational Wint. I

261 Modification of CTLI C/D " NegI. YesReceiver, 1o-0 -,'•85 ,

373 Wcrk-Around for 10-20)42-1 CTLI -1 Negl. Yes

iAirb(:rne Batteries

38 'Ordnance Suppurt Revisions 2-5 2&3 I Negi. Yes
jInterstage Aft

415i Potting & Boniing Deletiins frr Al - NO*
54r Vandenberg Air Force Lasse Missiles

525 iCTLI A/B Battery Redesign tu - Yes**
SRee v1e Voltage Incompatibility

55•- I CT , Missile Systtm Grn•nding-- Yes**!ChegT, Missile~

555 IStage 3 CTLI Raceway Cover Revision, 3 Negl. Yes
578 C Bend Beacon/Commind Destruct 3 Negl. yes

Incmpatibility Interim Fix,

606 Revision to CIM Umbilical Bracket- 1 Negye
Section 49 .... _ _

* ECP's 415 and 540 trwanfer the-responsibility for sealing the raceway covers
frcm Plant 77 to Vandenberg. However, the weight is still considered part
of the operational massile and is not Inclu•ded in this teport.

** These ECP'S were incorporated during manuLfacttre of the C'=L wafer. However,
that portion of WCP 551 which is to be incorporated on downstage compooents
Is not included since its properties are dpendent upon installation at
Vandenberg,

~~~I "PIP Io I,*-~1 9 3.•-. , -U , i :,I. • :. ~ i !'• : :: " " " ;' • ;" ''; •":'• " : " " " ; '' " •": • : . " :I• -l • •i•1••'• ''' -: - ,: '. - . •,

i~



15.5 ~ ZRGZE=MG CWMFG PROPOSAL (WPr) InCORPOPATzca
AIPMUCABLE TO CM!. SECTION L/N XAMO.ý4 AMD MNTALLATIO1N 1aT

map NO, EC? TIMLE PAAG1 WEIGM WEXGHT =WAJE
(WS-1 4 )-j(.AMQE ICL'M

IN THIS MORT

t)20 Installati on of' Static IDissifatorrst 1 Negi. Yes
on Operational Mi~ssiles

635 P(1( R/F Section Digital Data NegiL. Yes

6-49 Prevent Interf'erence of Linear -fNg. I Ye

65T' Re si ,n of Ordiiance SuppQrts in 2 Ng1Yes

Interstage 2-:

-395t43'Z

R EV SYM
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CTLI SZMON, Z,!N'000s

17.1 This section of the document describes the data changes created by
converting a production line Minutean missile into - CTL missile.
The mass data reported herein reflect the predicted net changes to be
applied to the total missile mass properties when this kTLI section
and the related dwnstage ccmponents are instnAled on a missile. A
Lsupylmental report (see reference 1.1.6) will be issued at Vandenberg
Air Force Base when this CTIAI section is actually used on a missile.
This supplemental report will reflect the nctual data gathered on

E- base during the installatin a ard will thus supersede parts of this
report. However, past experience has shown that the changes tietween
these two reports will be slight.

The data on the following pages consist of weight and balance summaries,
check lists, and ECP lists applicable to this installation. Page 159
suarizes the ccmlete installation mass proierties and consists of
data from page 160 (average mass properties o f do)wnstage components),
page 161 (predicted sealant chaznes), and page I•r (actual weight of

SCTLI section S/N UY)j6). In addition, page K. presents summary check
lists by production section as backup data fcr puge 160. Page 173 Lists
tne engineering change prcp<,sals incorp'-rated -r: the components used
fur this installation.

All data reported in this 7ttcti.,n if the ducun.nt reflect the use if
a linear shaped charge destruct zystem )n the first stage engine per
WP 116.

Aercjet weights used in this re r-t reflect thp data transmitted tcý
Boeing by Aerojet document "ISM-(MDR-IOD-l, ' Nminal Mass Prcperties
and Dispersions for Minuteman M'rLI/AODIX dated January 28, 1963.

Average values have been used for all E.eirn item ,thor than the
CTLI section which is an actual weight.

The following drawings are inc rpcrated in the abwve s-ctiUn:

10-20942, Battery Irnstl., DON G 4-.j0-63.
21-52W0, Missile Instl., DCM K 9-23-63.
25-23214, Raceway Instl., DCN F 4-29-63.
25-25402, 39 Sect. Instl., DO?! J 6-17-6.
25-25406, IMS 5-62 Instl., DaN J 9-1 3-t ý.
25-26878,table Assy., DCO J 9-J-6j.
25-29239, Conduit Assy., DCI F 4-4-6!, ADCN S-34 7-26-63.
25-30133, Stand. Instl., DCN D 5-22-&,.
25-316TT, Znstl. Kit, DCI E 5.4-63, ADcN S-,2 Y -10-63.
29-22327, Timer Instl., DCO D 6-?P-63, ADCN S-6 9-5-63.

J3 401 g" Rtev. 6:02

K. ft~VSYM -3,394 34-
<7, *:-, I
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IT.*5 Z.*Gi:-M=,o CHUAE PROPOSAL (EaP) 11O,-PO-MTo:;
APPLICAMLE TO OTLI SECTIONA S/N 0000036 An nLsv=;,,TIO '

The following =CP's have not been incorporated into "Xodcel Specification
Trainer-Teat Group, Guided Yissile, (S-133-1006)" as revised on 8 July
1963. However, the mass properties of these ECP's have been incorporuted
into this report unless otherwise noted.

IMPIO. ,FCP TITLE STAGE W::i. r .:, CHLxc G(WS-1 -A-B0-) 5,E; CTPPA-.

1o8-4 Operational Raceway 7hird Stage 3 i Yez
aind Ca-m Change

208 1PZS, S&A Installation and Envelope 1 2 :.'e,;. Yes
Part Cag

236 13e.ond Stage CTLI ani Operational 2i . YesS~I-2acewiay Foam" Bevis ion

240 Interference of G&C Bracket, 3 i egl. Yes
Detnnator Cord & CTLI Cable in :
Sta:e Ili Operational Wing I

261 Modiflcatlcrn of C.14, C/Di Yes
Recel-.-er, lO-20S

*k -j r . 1 a.) 2 1C L373 ,,..... ,-*•-,•.•fr IC,-2;Y-2-1 C¶'U 3 .. egi. Yes
~Ai c-bc •r Battc-ri c-c I __

398 'Cl-d1-1ý1cc Suppcr R,M ,~ c . 2-., 2&3 :.tzl. '1'02

j1i•terztage Aft

- PttnZ & Bonr,(.Y-Dltizc All -

.�.�.�- "a-, erz Air 2-rce L;c .,.vzies
.•25 !CTLI A/B Batter-y .edLzgn -s . Ye-

__,ez__.ive Voltnze I..,zputibility _

551 f2-TI- Z.•Ussile Syzt-, GrLtf dng 3 - Yes**
iChne, MlCI 63011

55: !Zti c 3 •2LI Racewny ... er >uisi .o ' ees ,

57 C Lar Beacon/Corzrund Dotz rtct 3 Xegl. Yesl~nc •mpcatibility Inter i:n F.Lx,

i :, 6301

aCS Rev-'-on to CTLI Umbilical Bracket- . i Negl.e

* 2,?C's 415 and 540 transfer the responsibility for sciling the raceway corers
f:c, Plant 77 t* Vandenberg. However, the weight Is still considered 1•crt
oi the operational missile and is not included in this report.

• ECP's were incorporated during manufacture of the 0=LI wafer. Ior,
•ta portion of ECP 551 which is to be incorporated on downztage cciponents
i- r;t included sizne its properties are dependent upon installation at
Va"denberg.

Aw dm4 3@w A=. Le

0!~
WfI44s ____ ___ ___ ___



IT. 5 I~ij-MEM cHIMt:E PR~OPOSAI, (Ecý?) croA
APLI~A TO C= SEMO SIN~0 O/000%36 A:D INSZLL~AT'IQo; -:

(Continued)

620 Insalla1tion of' Static Dissipators 1 1 lesl. 'Yee.
o.n Operaticn-al Mizsiles

635 IPC. IR/F Section Digital. Data 3 iegl. e

639 Prevent li~terference Qf Linear 3 NIeal.Ye
_________ Shape Clharge With Cabio Stra.p j______
657 RIevision of Ordnanc4 Supports in2 elYsjInterstage 2-32 ei

VI*mo ftev. #/."

IV Sy m'

-; -~I . - -VU



CTLI , 3, iXCT1, ;I/N CO

This section of the document describes the data changes created by
convertinr a production line Minuteman mi-41le into a C'LI missile.
The mass d-ta reported herein reflect the predicted net changes to be
applied to the total missile mass properties when this ^TLI section
and the related downstage components .re installed on a missile. A
supplemental report (se- referei:ce !.1.6) will be issued at Vanienberg
Air Force Baoe when this CTLI section Is actually used on a missile.
This supplemental report will reflect the actual data gathered on base
during the installation and will thus supersede parts of this report.
However, past experience has sThown thn't the changes between these two
reports will be slight.

The data on the foLlowing pages consist of weiý!ht and balance summaries,
check lists, and WOP lists applicable to this installation. Page 175
summarizes the complete installation nass, properties and consists of
data from rare 176 (average ma.;s propertieS of downstage components),
page 177 (predicted sealant changes), and page 1,1 (actual weight of
OM"I section S/N X00037). In ad•ition, page 178 presents summary
check lists by production section an backup data for page 176. Page 182
lists the engineering change proposals incorporated on the components
used for thin instillation.

All data reported in this section of the document reflect the use of
a linear shaped charge dectruct sjiter. )a the first stage engine per
XCP 116.

Aerojet weights used in this report reflect the data transmitted to
Boeing by Aeroejet document Ol6L?-OiDR-NMPD-l, "Nominal Mars ?ror'rties
and )i.rsion:; for Minuteman tlTLI/AODS" dated January ?8, 1963.

Average values have heen used for all Boeing Iteis other than the
'"L1 secti n which in -n fnactual wf ;1ht.

Thq follnwin,? irawings are incororated in the above section:

10-20,.f12, Hattery Installation, DCN ( 4i-y)-63

21-52400, M-issile Instailat~on, DCN K 9-23-63

25-23210, Raceway Installation, DGN F 4-29-63

25-254o2, 39 Section Installation, DCU J 6-17-63

25-h5406, BMS 5-62 Installation, DON J 9-13-63

25-26878, Cable Assembly, DON J 9-3-63

25-29239, Conduit Assembly, DCN F 4-4-63  - ADON 3-34 7-2•43

25-30'1332, Standard I-notaliation, DON 0 5-22-63

25-31677, Installation Kit, DCN E 5-4-63 - ADCN 5-22 7-10-63

29-2231, Timer laztallation, DON D 6-24-63 - ADCN s-6 9-5-63

-4*4

Ne..........



18.2 ~4Hi~T &BALANCE ZllMARY I-
IVTAL MTI K IT MM~ALLATION__I
CI'LI WAFER .5/N 300000Y? ___ DATZ ____

~iH DESCRIPTION DATA v 0 fGT CENTER 0? RVT SLUG M1?'o-

391 TLI SqqcpjL

51 3r ilo~gij

II ilo _4v t5 1 ,5 .1Z -

* A er p ,

2 -1, T-W9--

k ~Aero,- -

17~~. Baoe Silo -----

- jPortilon Base 5. 129 -

2Zýj~rtg jý-3 - e. 6 U 1U7 -1.1.2 0 *()1

tAerQ -l*j

,qgý,~A~r ,- at12 _? 1115
(,Fwd) Silo--

~~L~~Aero A EO~ ~ II

-At)m . -Due _ _ _ - -

_ _ _ - 1. 54I -. 11.

b", t En1 11.6 j -i -a.- -

i4i - --r 1195 128.

_______ ýJL -

___ _ _9l~5

VOL " Z193

~ ~ ~->~ A"

4- 7U



18.2 WEIGHIT &BALANCE~ 3UMMAiRY "T RIPOR? NO.
fAV.TRA3E WEIGHiT COMPONIN'rS) DATE

XPDD TT~l CETER OF ORAVITY SLUGTTIxO
DESCRIVrION tDATA WEIG~IT WfIGHT SLUG_ - -- o-3

-J -Io~ Me1At Las) IM N61.L PB'W1-

I. ~~~~~Silo.T~5~ ~Q~

--- Aero __ _ 1 -0 _

*-" . i _ -.. 1 - ' _7k -i O -- --- -I -

Si ~r Fvd)silo
12, 1 Aero ---

1 orep ite 4 0 _77 -11O

Jet 57.7-_ 110.3 117.8

23 ___ - - - - _11

27 Ae t - - - __ _ -

29 _h7 1teretaeg I-- Z - ~ -- ~.35 5, ~ I.~L
.3, wd) io jI -~-

- - - - - - - - Aero

- TrttoteLItZ 7  -2.12-1-- _1Z5
8. (Aft) Silo_
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18. 5 =~:MZIr:'- MLA;GF PROPO:AI (ECP) L\'COBPO.`AZ'Im:
-PLICALE TO OT=~ SECTION S/~f OQCCON7 AIM S:X`JZ;,TO0 -

fo11oving ECP' s have not been irnccrporated into `M.odel Sp.ecif'icat'..;n
.rai~ner-Test Group, Guided Miseile, (S-133-1006)" as revised an 8 JuLy
.Ut3. However, the mt.zss mpcrtecs off these LC?'s Lwave beer, lnc,.rporated
nto thi±s report. unless otherwisf noted.

ECPN~-EC? TIMLE =STGE 2iIGZ ýrzzc-'T C-HL"Gil

O0- 1 perational Paceway Thi-rd Stt. ; 3 +. 5 Yes

'ad Cap Chua-,3e
zSSn S"~c' 2 e..Yes

Par 2 charge

236 SeccnJ. 04-- 0."1 AInud 0eaZr~ 2 -.~ L Yes

240 ~ It~~ of G&C Dr;ackct, j3 N ,lYeS
C,-r Cr- & CZIL Cable ir.

26-1 a~ ~~2CXL 2/D :c-.ye.,

3T3 4rr;.Ir2 2'2l'II::ei.. yes

398 3 11, c:.e S"-. -r r v~-,- .. c; n: -C

525 ~ 2IA3>tr zc~n3 I

553. IC''LIz Dussiic Systom Graindir.n,5
S ~~~Chan,,-e, 31I

555 rStrnýc 3 C~HI R..ýce-,iay Cý ver ŽuL 3 1, ei re

578 iC Ba~ Bcaczm/Com=s& z4e .. 3 1 'Z1 Yes
!hecsipatibility Interim FA*x,

6o 1evisiczn to CCLI Umnbi!ýca3. Drack~t-l 3. Ii ~ec1. Yes

4I 2s415 ar,- 540 transf~er the reopornsitillity for sealir., thIe race'd4ay c,,vars
a Plant 77 to Vani3enberg. However, the weight is sotill considered part

opcrctiona3. missile anid is no:t included iLn this re~port.

**E C?' s were incorporated durinC manufacture of theý CM11 waf'er. Kovwever,,
t:..; rtion of BVP 551 which is to be incorporated cfl dowrAstagge comzponents

. -t include(! since Its properties are dependent upon instal.lation at
Vc~nJ" ..xnbergo



18.5 Z-'~aM cu:GE n~opQSAI (Ec?) -LNcoF.P0:-W2I.C:4
APPLIMM~E -10 MIX BECTI0l SIN 000003? ADM ISTALLATION m~

(Continued)

00Iristallution of~ Stt.tic DzipatorL, I 1 sl yes~1
on Opc~ratiLýnal 'z1 ___j o

635 PCX Il1F Secctioýn Di;itA l:.- 'c e

639 Preven~t of~erce~c Lirnear 3 Xzj.yeý
lý.. C'aar-e With CWole Strapj_______

657 -,viio o Ordnance Su~ppcrts in 2 Negl. Yes

jIaterstage 2-3-



I

1 0T SEMoN, S/N 0000039

19.1 This section of the document describes the data changes created by
converting a production line Minuteman missile into a CTL missile.
The mass data reported herein reflect the predicted net changes to be
applied to, the total missile mass properties when this CTLI section
and the related downstage components are installed on a missile. A
supplemental report (see reference 1.1.6) will be issued at Vandenberg
Air Force Bew when this CTLI section is actually used on a missile.
This supplweIntal report will reflect the actual data gathered on
base during the installation and will thus su-;ersede parts f this
report. However, past experience has shown that the changes between
these two reports will be slight.

The data 4n the follkwing pages consist of weight and balance summaries,
check lists, and ECP lists applicable tc, thdh installation. Page 184
summarizes the complete installation mass properties and consists of
data fro a ge 185 (average -ass properties of downstage components),

SPBAe 1;6 predicted sealant changes), and page 190 (actual weight of
CTLI section S/N (XY)f039). In addition, page 187 presents summary check
lists by production section as backup data fir page 185. Page 191 lists
the engineering change prý.pcsals incoriorated .n the components used
for this installation.

All data reported in this sectiorn of the dý.,cumeut reflect the use of
a linear shaped charge detstruct system i n. the first etage en~The per
EcP ll6.

Aerotet weights used in tlit,ý repo/rt reflect thr- data transmitted tu
Boeing by Aerojet dviment l69-LDl-NMPD-l, "N ,mlnimi Mass Prperties
and Disperuil ns f ,r Ydnuteann CTLI/AOW" date'i Janus.r , '8, 3.

Averq,,,e Wvlues have been used f,.r all Boeing ittmr .ther than the
CTLI section which is an actual weight.

The following drawings are incorporated in the Ebuve secti,:,r:

ib-ŽD•942, Batterý Instl., DCO G 4 -•o- 6i.
21 - 52",, Missile Inrtl., DCWJ K 9-23-63.
25-2•14, Racevay Instl., DON F 4-2-63.
P5-25102, 39 Sect. Instd., DCN J 6-l7-63.
25-251'oC, EMS 5-6o Instl., DoN J 9-13-63.
25-26878, Cable Aasy., DON J 9-ý-63.
25-29239, Conduit Assy., DCN F 4-4-63, ADCN S- 34 7-26-63.
25-3)133, Stand. Instl., DCN D 5-22-63.
25-31677, Instl. Kit, DON E 5-4-63, ADC= S-22 7-10-63.
L9-2234, Timer Instl., DN D 6-24-63, ADcN S-6 9-5-63.

- .- - - .r - • c 't . i . .. . .. . . . -14 " " ,
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EM9.5 z CHAGE PROPOSAL (ECP) INCOPoATIONI.PIUIAr TO CLI SECTION S/11 001000. AM M•L" 2ALATI; KIT

. following ECT's have not been incorporated into "Model Specification
-4ner-Test Group, Guided .1.ssle, (S-133-I006)" as rcvtscd on 8 July

;,03. However, the mass properties of these ECP's have been incorporated
.;to this report unless otherwise ncted.

MP NO. ' ,ECP TITLE STAGE WEU.*T UMMT C;A;.GE

108-4 v.Operational Raceway jZird Stage 3 +.5 1 Yes

!End Cap Change __ _

203 PSS, £•A Installation tend Lnhvclje 2 Negl. t Yes
Part 2 Icr.I;

236 ISeccnd Sta~e CT2LI and Operaýi nal 2 e-l. Yes
2uceway Foaam Revisicn _ _ _

240 Mir.terfcrence of G&C -..rack,', N-e1. Yes
jDcto:anr Cord & CGLI Catbl e in I

iStage III Operaticnnl Win, I I

261 - ,of CTU C/D 3 ::e,1. Yes
l ecei\.er' ... ,)

37,' -4 rsi'.. :or I-20';,2-i LI 3 j..e >.Yes

353 !3,dnance u ft iF-.vii.tns 2-3 231. Yes

415/ Pcttr,. ,: d.. n DIlc . '>- All -

i..... an en, - .r . F,-rcx . ,;c

52 5 1TLI '•'I/ c"twy iuc;1gn to j 3 Yes**
Voltvage hc:~.iitI

551 ýCP Wcsile .yt..... CrcutninC Yes**JCi,.ani-e, ýLCIL' 6--"' i

5tagc 3 C'LI h.:eeay ,,.ar nes

578 !C Band Beacnicc,.ar.d !..ztr.c.. t3 Nel. Yes
.,.nccmpatibility Interim sX, t

606 jRevision to CTLI Umbilical Bracket-i 1 Nez1. Yes
1 E~cti=: 49 . .__ _• .--

* ;' 415 znd 540 transfer the rezponsibilit4y for sealing the rac-jay covers
1::, a lint 77 to Vaxdenberg. However, the weight is still considered part
oI tcperutional missile and is not included in this report.

7. •F CP's were incorporated during manufacture of the CMLI wafer. However,
t:, ortion of MP 551 which is to be incorporated on dounstage ccmponents
i:. -t included since its properties are dependent upon Installation at
_'1 ,S :.Mm berC.

U) * RV. #ta
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CTLJ SEWTT(0, S/Ia 000O102

2). . This section -:f the document describes the data changes created by
converting a production line Minuteman miesile into a 01% missile.
The mass data reported herein reflect the predicted net changes to be
applied to the total missile mass iroperties when this 0'UI section
and the related downstage camjýjnents are installed on a missile. A
supplemental retort (see reference 1.1.6) will be issued at Vandenberg
Air Force Base when this CTLI section is actually used rn a missile.
This supllemental report will reflect the actual data gathered on
base during the installatlon and will thus tiupersede parts of this
report. However, past experience has shown that the changes between
these two reports will be slight.

The data on the dullvwing 1,aes c.,nsist of weight and balance summaries,
check lists, and ECB lists applicable tV, this installation. Page 193
summstrizes the complete installation mass propertiis and consists of
data frca page 194 (average mass prcperties af downstage compouents ),
page 195 (predicted sealant changes), and page 1,7 (actual weight of
CTLI section SIN 0000102). In addition, page 196 presents summary check
lists by Froduction section as backup data fur page 194. Page W) lists
the engineering change proposals incurppirated on the caompnenta used
for this installation.

All data reported in this section uf the document reflect the use of
a linear shaped charge destruct system un the first stage ei4;ine per
EP lit.

Aerojet weights used in this report reflect the data transmitted to
Boeing by Aercjet document 0h*-flD:s-•tPD-l, "NFminvln Mass Properties
and Dispersi•,ns for Minuteman 7LI'ACft" dated January 28, 1)63.

Average values have been used for all B,-eing items ,ther than the
CTLI secti,:n which is an actual weiqht.

The follovwing drawings are incojrporated in the above seoi,)n:

10-4rY)2. Battery Instl., DCN G 4-34)-63.
21-5#;OMissile Instl., DCH K 9-•3- .

25-23214, Raceway Instl., DCi F 1*-?9-63.
25-25402, 39 SeeL. Imati., DCN J 6-17-63.
25-254n6, 34S 5-6, Inst!., DCo J 9-13-63.
25-26er'8, Cable Assy., DCN J 9-3-63.
25-29239, Conduit Assy., DCN F 4-4-63, A= S-34 7-26-63.25-30133., Strand. Insti., DCN D 5-22-6-.

25-31677, Insti. Kit, DON E 5-4-63, ADCH S-22 7-10-63.
29-22327, Timer tnstl., DCX D 6-24-63, ADCR S-6 9.5-63.

us 4fts tooS Rtv- 6144

W-43943-1--
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CTIWAFER s/N 0W0102 DATS

~ I DLXCRTPTI TOTAL CEN4TER OF GRAVITY
-FSRITO DAT - VGH MO ~ . T&~ I ~ LO FT2IT-h

A 4- Atro - -

4 TCTLI Sqptig9J_ 7 -~~~ ~ ~~
- Silo.. -

i~iii7~;i-Aero
---SiloI --

-- ~Aero

_1- -d - --

Silo__L Z L .
? l Pri on Base _

Jett iaL L Il_ _ 1 .
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V 20.5 �OII�G KA�0� PF0P0SA� (�c�) �iCoBPo�wrIox
.PrLZCA�L� TO OTLI SEC'2b07 S/� 0000102 A�D �i�ALLATI0�1 �

* 2-�Ž rollovLr4 £CP's have n�t been incorporated. into '�.todel Zpccification
�rniner-Test Group, Guided. Missile, (8-133-1006)" as re�4scd � 8 J�ziy
l�b3. �Iovever, the mass pro�crties oI� these �CP's have been ir�cQrpora�d
into this report �m1.ss otherwise noted..

T

(ws-13�-Lo-) CIL�G� r:cP&Thk�D
I r� z�s i�o�

1O8�iOperationaJ. I�aceway Third Stage 3 45 Yes
-� Lni Cap Change

208 ?SS, S&A Ir.cta1iat�cn �nd L�.ve1ope 2 !eZ1.
Part 2 Char.�e ________

4.

236 Second Staje ?Z� �d 0peracion�1 2 � J Yes
Baceway F�zw'i Px. vi.sicn

240 II�terferer.ee I� G20 >�..ckt, 3 :;e�l. Y�s
Dct�na� ';&& Cr2LI C'.ble �n

ISt�gc� II.� 3� f�tiu�1 Wins I

263. 3 .. eg.i. Yes

-i.r�usd £� >-�'�2-1 C2L1 XeJ. Yez
�z�e BLtt

3�8 'awe S�. 1 � rt � �-: �&3 � t Yes

rzta.� Aft - -

415 '�- 'ti�' & B�nilry De1cti�i for j All -

.. � 2 rce � :�:zi1es I I _________________

525 A,'L >ttc�y 3 - j
PC lv� it:��;e .�c:x: :�titiiity I _________

553. OPLI �2�ilc �y�tKxz. G�.n�Z:. 1  3 -

__________ I _____

{c:�arce 1 ��c:
_________ �Stabe 3 O�2LI Racc>:ay Cover ::�':isioni 3 ________

- ______ �eg1. _________________

I Yea
�eac�n/Con�nu�nd z3trx�t

_________ 6301 1 _______

606 �e'�±Gfl to � ijmbi3.ical )3r�c�et-j � Yea
Section 49

* � a 415 and 540 transfer the responsibility for sezair�; the raceway covers
fit�rn� Plant 77 to Vandenberg. 1�owever, the weight is otill cunaidered part
o� the operational aissile and is n�t included. ir. this report.

*� These ECWs were incorporated. d�.irin& manufacture �f the C�LI wa±'er. !Iowever,
that portion of �CP 551 w1�ich is to be ir1corpor�ted on dan�stage components
is n�t inc3.ud�d. sine. its properties are depend�t upon inatallation at
Vandenberg.

g$ �ae ieee wiw. �a

1>' EEVWMw2mm�mm 2.
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' ~(Continu~ed.)

XC? V"). ECP TITIX CZ=G WFIGI 1zICLC

Installation of Static Dissipators 1i Nre~l. Ye
________ on Opera'diornal Missiles ____

635 n(I R/F Section Digital Data ~ 3 1 el Yes

63 Prevent Interfference o" Lint.:a 3 Theg1. Yes
IShape Charge With Cabie Str17

657 Revision of' Ordnan~ce p ~~in 2 -.e&l. Yes
Interstage 2-3
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This report presents sumAry mass properties data for all CMI oamponents to be

installed at Vandenberg Air Force Base on the Minutean missiles including kit
"veights supplied by other Associate Contractors. The data is to be used In
conjunction vith the appropriate missile data from Air Force Plant 77 by the
Weight Engineer at Vandenberg Air Force Bue to complete his report to the Nbs'
Properties Integration Contractor.

0

us 4M M . " r'

UR EV S REV. S/18 12$139i43

•REV WM _.._r,,, j , r.]' PAWl'i, ..



1.0 .NTRO]JCTXON

1.1 REFERENCES

1.1.1 BsD Exhibit 62-45, "•M$s Properties Control Data for WS-133A",
Dated 3 August 1962.

1.1.2 CCN 258 (BSD-63i4R-2597) to AP0E,(64T)-580 dated 5 October 1962.

1.1.3 Boeing Document D2-13943, "Flight Article Mass Properties Report
for CTLI Installations for MRCN 6301 S/N 0000001 - 0000015."

I..14 Boeing'Document D2-1394-501, "Flight Article Mas Properties
Report for Missile 501 Components."

1.1.5 Boeing Document D2-13945-xxx, "Air Force Plant 77 Flight Article
Mass Properties Report for Missile xxx.,

1.1.6 Boeing Document D2-i3954-xxx, "Vandenberg Air Force Base Flight
Article Mass Properties Report for CTL Missile xxx."

1.1.7 Boeing Document D2-13957-x, "Statistical Means and Dispersions for
the Mass Properties of Boeing Components for the Wing I Operational
Minuteman Missile."

1.2 DISCSSION

This weight report for a series of C_1lI Installations for Wing I
Minuteman missiles is presented in accordance with section 3.1.1
of BSD Exhibit 62-4 5 (reference 1.1.1) ns authorized by CCN 258 to
AF04(647)-580 (reference 1.1.2). This repo-t presents sinnary mass
properties data for all CTLI components to be inztalled at VAFB
including kit weights supplied by other Associat'e Contractors. It
does not include data for CTLI provisions which are incorporated
into every production missile (the CTLI "weight penalty") or data
remaining unchanged after the original assembly of the missile at
Air Force Plant 77. The following pages, therefore, list only the
items to be added or changed in the course of the conversion and the
mass properties data given on check lists or weight and balance
summaries are net changes which must be combined with tho appropriatý
missile data from Plant 77 (reference 1.1.5) and Vandenberg Air Force-
Base (reference 1.1.6) in order to obtain the mass properties of the
complete missile.

Each section of this report will contain one complete CTLI instill•tip
data package consisting of (1) a brief dizcssion of the data, (2),,
sectional distribution of CTLI components, (?_) check lists and change
records as required, and (4) a list of Enirincering Change Proposals
incorporated on the components. Average weights will be used for
all components other than the CTLI section which will be an actual
weight. Background data for these average weights can be found In.
reference 1.1.7. Refer to reference 1.1.3 for data covering the
installation of CTLI sections from S/N 0000001 through S/N 0000015.

U3 AM 20M RM VU 1

REV SYM ______ ' I"N0 D2-13943-1
IISCT. IPAG 6



1.3 WEiGHnIG PROCEDUIES

0 A description of the weighing procedures and an accuracy stateent
will be found in reference 1.1.

1.4 ENzzimniG cam E PROPosAL (EcP) SmoA

See each section of this document for a list of the ECP's incorporated
on the Boeina components covered by this report. The ECP'. listed
are those not covered by the latest revision to "Model Specification,
Trainer-Test Group, Guided Missile (S-133-I006)."

1.5 MISSILE STATION DIAGRAM

See page 8 for a missile station diagram for the CTLI installation.'

0

0
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CTLI 8=0KO, s/p 000 ool 6

O 2.1 .ISQJSSZON

This section of the document describes the data changes created by
converting a production line Minute=n missile into a CTL missile.
The mass data reported herein reflect the predicted net changes to be
applied to the total missile mass properties when this CTLI section
and the related downstage components are installed on a missile. A
supplemental report (see reference 1.1.6) will be issued at Vandenberg
Air Force Base when this CTLI section is actually used on a missile.
This supplemental report will reflect the actual data gathered on
base during the installation and will thus supersede parts of this
report. However, past experience has shown that the changes between'
these two reports will be slight.

The data on the following pages consist of weight and balance sumnarieq,
check lists, and ECP lists applicable to this installation. Page 10
summarizes the complete installation mass properties and consists of
data from page n (average mass properties of downstage components),
page 12 (predicted sealant changes), and page 23 (actual weight of
CTLI section S/N 0000016). In addition, pages 13 through 20 present
suNm=rr check lists by production section as backup data for page 11.
Page 24 lists the engineering change proposals incorporated on the
components used for this installation.

All data rco) c .a~- r.i "n section of the document reflect the use of
Sa linear shacc charge &struct- sy.-tcm on the first stage engine per
EcP n6.

Acrojet weights used in this report reflect the data transmitted to
Boeing by Aerojet letter SEP: 62:5215:2:6 dated October 5, 1962, and
amended by telecon on January 30, 1963.

Average values have been used for all BoeinC items other than the
CTLI section which is an actual weight.
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2.2 WEIGHT & BALAICE SM44AlN REPORT NO**
TOTAL CTLI I1T INSTAILATION D......
CTLI WAFER 1/ 6 Qon - DA-

0DESCRIPTION DATZA CXCR ae ENTE OF GRAVITY sLuG n~i-
UT __O__ LAT. VT. -ROLL P-TCH-LAI4 RV Spacer

2 silo
_Aere43 CTLI Section 150.6 54.6 9. 100.2

_ZTI &c sAetion 7.4" 6••••o n. ..

Aero ..

I04 3rd Staxe Eninse 16. 81._ 108.3 .2 ..
11_ Silo

12 _____Aero _-_

L43 ~~ Base- - -

14 4 2-3 8.2 11.2 na.Q1• (Fwd) Silo
16__ Aero

M_ Base18 r- Silo
141 Jettisoned I Aero

20 Portion Base _:211 - Jett -1.7 .8-.9 110.2 117.9 , t
2, Interstaize 2-3 Jot6--C6.~. 110.62120 -o 3 - (Aft)24 I A.ero

2& 6 2nd Staxe Engmn __ 25.7 102.3 "112.6 121.4 ..
2? Aaro r

- Base ,,
2= 42 Interstage 7-2 -1.4 55.6 112.2 Q_0.6" 50 ~~(Fwd)Slo"
3L Aero .

S Jettisn&e A&=0
- -B

7 7Intersta~e 1-2 25737.9 114. i25.2
38 (Aft) Silo"

- lo8i-t Braze Eni-e_ 40.8' 11_.0 1-7.7

41l Silo
4- -Base

A4 49 Skirt 9.5" 74.7 ll1. , 'A .
45 SiloI

- ~~Aero -

"47ase -a

2-55-58 Boeing Section Stations (See Rssile Station
- -0- D...-- - -130331

- - -AG -0



2.2 WEIGHT & BALANCE M CTLI REOTLO(AVMGE WEIGHT C~MoMMs) RoR No._

DATE

DMSCRIPTIOX DATA WfI Wf 10 SLUGIT FT4L ..... R O;L T . V T L L I PI TC H

-. 2 A A * i - - - --

• !AeroI4U 39CTLI cti-_- 4.39 -5 10-. 5 -10.6

00 Setin6.6 69
9Q hLWTAL ii,~L

Ae- .......

I0 44 3rd StagegEnt'- - 1 .. 108.3 117.2'' - '
________ silo _ _

12 Aero_
Base - - ,

A_ a_ -Wer- &- _S& (Fw silo

Base 
A

I• Jettis•oned Aero
201 Portion Base ...

21 - jett -1. -•577 110. 1 1.7.8-
-41 Interst•ite 2-1 _o.94 6 .4 m1.7 1204.-

20 Aeo ..-.hfi 24 nd Stage Engine 2,71ý 10 .1 ii2.6 1-21-.4

28 Base

2& 47 InterstazS i- - __2 _11. i.
M_ (Fwd) silo •

3L- -ero ....
3L Bu - , -

33 -r - Si-l--o

3 -. _ __ _ Eae. _

J-Lett 1.- 5.75, , -'. 112.2 120._ -

•? 49 Interstate 1-2 - -. . . 2.b - -
S(Aft) Silo

e 4 t Stage Fie 2-.98 109.Q7 117'.7 110.1
AL , Silo
!a Aero

43 -Base
44 49 Skirt 9.4- 74.1 126.5
45 1 Silo -

4 Aeam -

152 Jett'

2-5550-0-58 VL "0 D2-139i43 1



2.2 IM 5-62 CHA2NOJB DqSTALU AT !WRTn
VAYNDENBER AIR FORCS ABEM*

DATE

?rn -OA "NZRr

.2. .9 CTL. See- -------------------.
4-.A Aea. -S--e-r

-L-

_ _ _ _ Silo•6 Aero
-1Za G&C Section 3,654 10.5 n.

8 - j _ Sil-o -

9 Aero
1i_ 3rdStageEgging .2 8o_ q Ing, _ -6.-
11 Silo
12 Aero*

_ _ _ _ BaseX4 • Intratae 2- • •.... 54. 6 "n1n.8 1 1-6.7"
IS (Fwd) l9,

Base
lq Jettisoned Aero"

2 Portion "Base

,21 Jett .2 53.6 uo.8
Z&A 45nterata&e 2-1 .2 8 1 n

0 2-Wt) Silo-
a, tb ro sta~MLU8e ___ - - - "+_2") Aero

Zcj-~~~ -2dSa2 ni

a.8 Bass- '
Aa ý 4 I nterstAge i- 2 ""

30 (Fwd) silo - -

-~~~~~ ~~~ -i._______B. - - -
31 AerotignamA

E =stage- 1-2 .5 94.7 302.0 103.4 1
0__8 (Aft) S-l -o.

2q A..... - --
•0 8lat Stan Sn-ie4. ,8 16'• 162 128.0'"

AL1 Aero "
43] ~Base - I

•49Skirt .2 101.3 1 119;2 '133.9)+,

laI AmpI- - - -48 MISSILE 2.7''

50 Aoro

152- --- et I- --

2-550-0-58 Reference D2-139-5
VOL NO. I 2°12

Sm wA 3.



a --- ..L 3IID0ff SY

0 3~~AMM~U oY -

ZMN3dIHS

II
CQ'- H-

U'ý . .
HC 0Or

WOHH.

Q o C70,

I 04 Lq I"I 'I

8cu

CU CO

z 14

'04 m

.C.

2-5850-0-21 Ol 3 I 3 >

PAE13



* a.. H~CM I fYIqI * .. a a-a U .aa *

TJ43NdIHO

C H): A a --- ~
SYO~t

-~ p4

14 P

ul t 0)

C4 C

UN 0,

C41 I Ir 1 11 I
2-5530-0-2

PAN4



UISIIDISA sY

M1AISM~US -vzM dIHS

co 0

Cul

ON -t

IW10

Ham W3L

Ip* W- . W I I-

2-50-02 NO
D2194.

PAN +



-sav .•U m.m

gT W ,Oill

m--- a m.------ ZJIOISA

SI

saw= 
I I I IL A

2-5550-0-21
a~~MUI "~D2aa130l3-1+

FANI i



- -Z. U11013A SY

aOI1& Mill - -N5- S 5 N5N

NM SN - = S

01 llý Cý 
-4

w I '4

4~r4

& C-

Z-550-O-21

I Cl C~ IN I PAGI 1.7



U13IIOIsm SY m *

.lN3WdIHS

RRC

C-43

p , I, t 0 U'l

I?

AA

I II aIT T LM

2-5550-0-21
NO.D2 1 3 4 3 -1

PACE18 k



-- -H flI *--..- - -GUM -

- ~ U 1D ~ Y - --- - - .li 
-o 

a

(13 I3USVE

E4 4

ir C-

C-4 (y

04 U,

431
IS co 0 \O

0 z 44 4
E-4- - - - - - -

4-U 4>

434.

4,, No 2134 -
FAC 419



- .- OIJOI3M BY
qi.IS ljw4.I -- *

M11DISA S

VV
C44 INMU

Mu grl 21,1a

DIM'

-0 -R-

00

Cr co -I. 0

CC H

CuQ
o I u 16.1

6 4 0 40

'4 W

2-5550-0-21 
OD134-

PAGE 20



LIL'

CC

10 E-0

i-I 0

0 C44C

Lr E- !.- rý L) ifq

-9-4

0~ :m C . -

o jm~m~mm..mumi.g -

.- ' C)

r43

,-; Cr

C, ~00

'o ttf WflHUM SONZ00 rIYNIUUJJVONOI

2-5550-0-53 Rl ICS7 NO. D2-13943 -1IPAGE 21



SOLIS 3Rilot-GI

44 1LNWdIS 
--

'"JZO 3.L0143U 7 1- w-

-- DSYSI I I mX c

1HIS

NN

.0-4

8~4- .' 0
H~~1 11 Cu0caC

ca 14 0 4

bd m I

CuI

2-5550-0$2
z77*.~~ N.D-34-

PAE2



e H

10..

E-' 4

~ ICý

c~

0 NLM ".)

C ,

I 
:

I rI

' Ze•0

10 4 r.) .
I£ 

'

G' 2 I IM

2-5550-0-3.1 R NO.



2.5 mi•ml iTo cHmiE PnOPosAL (=CP) INCORPORATI• N
APPLICABLE TO CTLI SECTION S/N 00ooo06 AND INSTALLATION KiT.

The following ECP's have not been incorporated into "Model Specificatiop,
Trainer-Test Group, Guided Missile, (B-133-1006)" as revised on 31
October 1962. However, the mass properties of these ECP's have been
incorporated into this report unless otherwise noted.

ECP ITO. ECP TITLE STAGE WEIGHT XIGHT CHMGE
(WS-133A-BO-) CHANGE INCO0PORATE

IN THIS REPORT

108-4 Operational Racew.ay ThL2- *- 3 +.5 Yes
End Capo Change

208 ,PSS, S&A Installataon ana Lnvelcpe 1 iNegl. Yes'
Part 2 Change - -.1

236 Second Stare CTILI cod Operational 2 Negl. Yes
Raceway Foam Revision _

240 Interference of C:o.C Brac1zct, 3 Nes1. Yes
Detonator Cord ( C2TLI Cabl in
Stage III Operational WnG I

261 I.odifi.C..tion cf CILI C/D 3 Ne51. Yes -.

373 Work-Around for 10-210942-1 CTLI 3 I:ca. Yes "'
Airborne Battcricz

398 O-dnar.% . Support- -visions 2-3 M&3 ,csl. Yes
Interztafc Aft

>5 .Iottin- & Bondin Zlet"•for All - No* -

Vandonferg Air Forco Base N.issiles

506 CTLI Raceway Cover Resision 1 -.2 Yes

525 CTLI A/B Battery Redesimn to 3 " Yes**
Resolve Voltage Incompatibility

551 "TL' Missile System Groundina 3 " Yes**
Change, mRCN 6301 .......

555 Stage 3 CTLI Raceray Cover Revision; 3 NecI. Yes

ECP'u -15 and 540 transfer the responsibility 2cr sscalin thc raceway covers
fror. 21ant 77 to Vandenberg. However, the weiC;ht iz still considered part
of t..c operational missile and is not included in this rcport.

*Thesa ECP's were incorporated during manufacture of the CTLI wafer. Howeveri.,
that portion of ECP 551 which is to be incorporated on downstage o•oponen .
is not included since its properties are dependent upon instsllatlon at
Vandenberg.
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REPORT NO.__ ____2.2 WEIGHT & BALANCE S E4UMMD• SLUG0Y."TOTAL CTLI KIT INSTALLATION'
-TT WAFER SIN ooooo_6 DATE

' DESCRIPTION DATA mLGL FT2xlO-3

I býl RV Spacer'...

439 CTLI Secti• o • 5=-_ 0._ 5. 99.8 100.2 ..0. .002
_____Silo

Aero
.7 42 G&C Section 7.4 6.6 .m. J a L•.q 0o' 0
8 Silo
9 Aero -

l4 413rd Staie Eni.ine___.___os. .Ai.2 . ,o .oo
1 Silo

1- _Aero

Base - --

45 Interstame 2-3 1.-.7 W8.29L.2 .4 0 01! (Fwd) Silo
1I6 Aero

Base
18 ~ - Silo19 Jettisone ,- Aero,

Portion Base
21 -- Jett ,.7 110.2L 117.9
24 k5 Interstae 2-3 21.1 -1-.6 120.2 0-

24 - Aft) 
-ilo

.," 2•Aero
-k( 2-25b, d Stage Entrine-Si 25.7 102.3 112_.6 121.4 0 .0--W

28 Base
f Interstage 1-2 3.-l 55 12.2 120.6 0

52 Base
*3 - Silo•, • Jettimoned .Aero

-Jett - 5-.6 3-.2 .-- 0.6AZ Interstage 1-2 125.7 7•9I•8125.2 0 .002
(Aft) Silo

lat Stag2 Entinn -0. -. 117. 0, -027"2.... ......__ Silo
12 _Aero

B3 BaseSkirs t •. •Tl•• •• o o
•S Silo

• MISSILE 2- I -9

!I rase..M.o.. - - o -

B OGdIM SOCtiOU Stl~tio= (See Ktoisug Statioa Diagisa
Vf*.g VOL I MO 2130*DJvA IN ,



1

=L SECTONI S/N 0000017

3.1 This section of the document describes the data changes created byCconverting i production lie Minuteman mssile Into a CTL missile.
The mots data reported herein reflect the predicted not changes to be
applied to the total m.ssile mass properties vhen this CTLI section
and the related dovnstage components are installed on a missile. A
supplemental report (see reference 1.1.6) will be issued at Vandenberg
Air Force Base when this CTLI section is actua.•y used on a missile.
This supplemental report vill refle't the actual data gathered oan
base during the installation and vill thus supersede parts of this
report. However, past experience has shorn that the changes between
these two reports will be slight.

The data on the following pages consist of veight and balance sumoxies,
check lists, and ECP lists applicable to this Installation. Page 26
summarizes the complete installation mass properties and consists of
data from page 27 (average mass properties of downstage components),
page 28 (predicted sealant changes), and pe 32 (actual veight of
CTLI section S/H 0000017). In addition, page 29 presents siary check
lists by production section as backup data for page 2T. Page 33 lists
the engineering change proposals incorporated on the camponts used
for this Installation.

All data reported in this section of the document reflect the use of
a linear shaped charge destruct system on the first stage engine per
EM P116.

Aerojet veights used in this report reflect the data transmitted to
Boeing by Aerojet document 0162-01DIR-IMhD-l, "Nominal. Mass Propertles
and Dispersions for Dlinuteman C=L/AODS" dated January 28, 1963.

Average values have been used for all Boeing items ather than the
CM section which is an actual weight.
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3.2 WE(I0M & BALANCE SUMMAJ azDOaM NO ," .. .... ....
TTAL CIT = INSTALLATION
C WAM 00N 00017 DAooTE _____(ENDED TOTAL ' - - INERTIA

DESCRnPTION DATA T~ sur Tx1-34 to _ _________ ___ -L Pv. o1 RV Spacer ......

* •3 LkL±f Ao_9 . ....... ~± . . .~~ -- &3 19 ATLo 15•-0.4 54.7 99. d 100.• 1 004 .002

5 S____ - .. .-~QI 4±2 G&C Section _.__._ ____O_S; 81 Silo'

__ __ __ Aero -

i 3rd Sta&2 Engin 1.1.. 819 108. I=.2 '0 - 001
II_ _ Silo

12 _ Aero
_ _ _ _ _ Base

Interete 2-3 ' 1.7 5a.2 11 7..2 . -0 -n
S(F ,o ,,,

16j _Aero
-172. _ _ _ _ _ _ _ _ Base ..... .-.-.

r- Silo .. . ...-..

Aero ____

A& Portion Base

S1d Intersaag e 2.1 6.. 120.2 0 .001• • (Aft) Silo

A5 2211 • Stage En gine 25.7 102.1 •112.6 121.4 0 .005"

2r, Si l --
22.- Aero

A L B a s e -.-.- _..-" -,, ;Lqt I ntersta'ge 1-2 -,=. 5-57-53.6 12.2 320.6 -0 0

"" 30..S
3L Aero , ,
* • -.... 2aBas e ....

* - ~~~ . silo --

MI• ~ tMe MAeto

_ Zzxx 1. 4e; - . 1 55.6 ' 112 .2 ' 120_.6 "
57 • 1Internta H 1-2 5.7 7_.9 i . 125.•2 ' 0 .002

,, ,, • -(Aft) silo . . .

-0•]lot S tapl Euxin 30.0 111 I7.7 110,0 .0 .o27t
' ,,,i -Silo... ....S... lo. ,

A2 Aero
i43 - -Base ,,

L* ,3.Jfa - -o - - . . . . -

49 Aera,

• ,82 1 1S Z 8 .7 , ,
._ _ _ _ _ ...Aesilo. .i L •(r v•O ,, er a 

...
' 21 Jett,.:z m"x- .Jah*..- -,- -~ m-z~-•

* 3osijg Seotioaz Station (see isU*l Station Diagram)j
I .~- 2.35-058 . fJAWrW9 VOL *-3"



3.2 WEIGH & 3ALANCI SMUA• C=LZ RMOT MOC .. ....
-- (AVEMOE WMhMM WOOMMQI~~S)_____

W .D1D 1WAL CDIZ 0w GRagr SNERTIA
#4 DESCPIMON DATA SLU ____ -vz0-

-W Spacer

: 6 ~Aera ,

8 siloAer- , , ..-.
-Z 10 G&C Senction 6 1.9 301.o 17' - -

Silo -

* Aero

* __A ~~ero - _-- -

.2. il• Base -.-.-.-" ",'il i,5Interstae 2-3 , 1.88, 57.7' .IIO. 117.8 ..

Si(lw-) o• il• ' 116Aero

. ..Mz2". -i -Bas-

I• Jettisoned Aero

SPortion Base21 -Je~ - •,. l '' '57.7' li. u17.8 '

2Z Interstage 2-3 -11.7,,. 21S (Aft) Silo
In ' •Aero

62 .. 2n_.d Stagg E__ine 1 2 5 .71 1 0 2.3 112.6 121.r -

2Z Aero
.,___8_ Base

,.Z Interstate 1-2 - I. 3i5 .1!," .
."- w (Fwd) Silo , ,

3 , Aer-

* _2_ _ ,_ Base --
. . - -,'- -o -.-

• ' N • J 'et t i n e A e r o,

Solo -- n --• • • ~~Jett 1 .41• • I .2 2 .
I-- terata-e 1-2 73,5 3 .1 1

, (A ) 0 Silo
_________ Aerole 4 •1t S tage F•Itn, 29.98 109-T7 3.1.7 110.1

.' ' ' k2Aero
_...._,__ Base

SSkirt 9.43 T4.! 1, . 2.5 Silo ---- ---

Jh& Aere

08 MISSILE ____..32.- - ____

, S A~ln. -.--.--.

SAero
ql BaseS J -- --ett.-

Boeig* e Section Station (See ZAsile Statiou Diapen)
" ' m o.o . " VOL 14 ,4 1



3.2 a 5-62a c nw=zAL =2 fMo3 No.
VANDEKSM AIR FORCE RU3B"

DAT--

D ESC RI P T IOt D A T A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _. O . - -

S LAT. I.. Ir TCHu"
+ _ _RV Spacer

+ , Ae ro
T - .2 54.5 1115 - -5

5 si~lo

7. an - - 1 - - -1
•8 Silo

;•i4 3d Sa~eEn--e 2 809 log.,g l6.2

U _______ ~Silo _ _ _ _ - _ _

, 12. _Aero
I• Base

' 14 aS Intersta te 2- 3 .2 53.6 11I0.5 3116.1

f15 ( , ) sil.o

S.. . L6 Aero .--
1. , ________ Base --

Sr- Si-o
Jettisoned Aero

20 Portion "Base

21 -Jett .- 5B.6 1 To.8 16.'
Zma IS nterstage 2-3 .2 8,0 103.0 101.8S

_-% (Aft) SiloL 41 Aero
i( q 4 2nbd Sta ge En & W 0

2z; Aero

., 28 _Bass-

, -Intersta-e -" " •o (Fwd) Silo9
31 Atro

+ .•2 Base,

ra - -il•' W•~ ~ I -~tm~e Jett'

* 6h. .. iii- i_ __ _

7 9Interstate 1-2 .5 ••• 120 13•:

- .(Aft) Silo
F ~Aanrn

0 st Stage E in. .8 16.2 128.0
_ _ _ _ Silo

Lka 'Aero -

S+" !43 Base -

L S 4f kirk-t .2 lOl.3 19.21
il+Silo•

2 .--Jet t--

JW. 5W A - (Sce, missile Station
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,= W E P WI O OA L ( Wii) T 1i 0I I
APILIAX TO V= U = 2 /N o0o0000. AND LIA X n

Me. following NO1's have not bees Incorporsate Into "Nodal Seiiais
!rser.4st Giwzp, Ouided Missile, (8-133-1006)" ax revised as 31
October 1962. Nowever, the mass properties of Umee 301's have been
Inaorpoatemd• nto this roporb unless othesvise note&

]aP NO. UP01TIM n Z u u
(WS-133W-O-) CPA= MGM

= im ism

108-4 Operational aceway Tird. Stepe 3 +.5 Ta
bid Cap Change

208 PSs, SU Installation and ve2.pe 2 Neal.T
Part 2 Change
236 Second Stage CTLI end Operat-ul l 2 Nleg. Tes

Raceway Foam Revision
"I Interference of 0&C Bracket, 3 3l4. Tes
Detonator Cord & CTLI Cable In
stage III operational wing x
missiles

Receiver, 10-20885
3T3 Work4-round for 10-20942-1 OCTL 3 Nels. Tee

Airborne Batteries
, . 398 Ordnance Support Revisions 2-3 A.3 UeS. yes

Interstage Aft

413 Potting & Bonding Deletions for All -
51%0 Vandenberg Air Force Bue Misalles

CL Raceway Cover Revisim o-.2 '-ea

525 CTL= A/B Battery RedeuGs4 to 3 - ye
Resolve Voltage Znca;atib1tl ..

55 CTLI Missile Systema Ormding 3 - Teuf
Change, xRCH 6301

555 Stage 3 CT RacewayCover 3 Nel6. ,,

C7 Band Reacon/Comnand Destruwt 3 NegI. yes
Incompatibility Interia Fliz,
HRCN 6301.

e • 1'i5 and. 540 transfer the responsibility for se•ng the racrA eove
fro& Plant 7T to Vandenberg. rowever, the weight is st ll coonsided par
of the operational missile and. is not Included. In this report.

f These El's verI incorporated. during m facturm at ta = voter. v
that portios at El 551 vhich Is to be incoorated n Lote moss:M
Is not Included. aisic Its properties are dependent up*sinelaisa
Vandenberg.

-& GO -Nev. w,

rv SYM.... W.1... .4
IweC. I PA= 33

- 'I A



th4 is section of the docment describes the data downge created by
converting a produaction line Minuteman missile Into a OM missile.
Thxe mass data reported herein reflect the predicted net changes to be
&"plied to the total missile mass properties vhen this C=. seetion
and the related downstage acpmponets are Installed an a missile. A
supplemental report (see reference 1.1.6) vill be issued at Vandenberg
Air Force Baes when this CTLZT sectfon is actually used an a missiles
Ibis supplemental report viii reflect the. actual data. gathered cm
base during the installation and. viii thus supersede parts at thi
report. HOwevr, past experience has shown that the changes between,

* these two reports vii be slight.

2he data on the following pages consist of weigh and balancet smoinress
* check list, and SOP lists applicable to this Installation, Pape 35

suinrizes the ccompete installation, mass properties and. o~nsists at
data from page 36 (average mass properties of downstage ocopcaemts)
"pg 37 (predicted sealant change),, and. pag ý (actual veIdA t c
C=Z section SIN 0000018). In addtion,, pag 38 presents sainr Check
lists by production section as backup date for pag 36. Page Iii liet
the engineering change proposals iopoae.on the ocoqpngnts used
for this instllation.

All data reported In this section of the document reflect the use at
a linear shaped charge destruct system on the finst stage engin PeT
zap u6.
Aerojet weights used in this report reflect the data transmitted to
Boeing by Aerojet document 0162-01MR-NkG-l, "Nominal !boo Proverbies
and. Dispersions for Minuteman C=L/A=" dated January 28 , 1963.

* Aver-age values have been used for all Dosing SUM Other than the
Q= section which Is an actual veid"..

40890WeW
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AMMhZAWZ TO OZZ 8O!ZC 8/2 0000036 AND 1A0

the fo,,.ovlowIg 0's have not been ascerpomte,: Into "1old. 11eioi." ttmS,
Traizaer-.est arom, ouie Musl.e, (x-33-3006)" as revi'ed an 33.
October 1962. Swvei', the 3w , properbMe oat t oe IC?.& trve bees
Inoraorate' A Into this reprt n.ess etuniae noted.

MP N0 O. . T=? , M"oL
(v -2-33k-3-) CM T -SnO~m

108-1 Oprtional he| iri stgep S *e
End Cap changeas

208 PSS, Sa Inzstallatine and Awe. p a e#40. Toee
Part 9 Chan-
236 second. stage C=L and oper"Atiea 552.To

.______ ._____ Raceway Foam Revision .........
STIterference of OCW bracket, 3 Xe"9L Tee

Detonator Cord. & 0= Cable In
stage inI Operational wing x
Missiles. -.-

"I63 Moiation of C D 3 104. Too
Receiver, 10-20W85- -

373 Workk.rond~ for 10-909I2-L C= 3 W04- yes
.___Airborne Batteries ____

"398 Ordnance Support ,.ei,, 2-3 003 edA. Tye(Intenlutae Aft -

Potting & Donding Deletions for AU3 M a*
Vandenberg Air Force Due Ms.eLle-

506 C= Raceway Cover Revision 3 -.0 Tee

523 CM A/B ,attery Redesin to 3 Ye
lliiiResolve Voltage IncapatIbI-

552 C=I Missile System Groandinig .
__________ Cange, IGRCN 630 _______

555 stage 3 c= Raeway cover Dh,,Mt 3 . egI. Tye

we8 C bend BReacn/Caumand DeatmtA 3 NSA-. Tes
Incompatibility Interim Fix,
MCK 6301

0 UP1's 4i35 and. 5110 transfer the responsibility for seaking tUe raemja 4ovev
- tfromu at 7T to Vandenberg. ewevere tle veiMt Is stl os:Aee4sie pas

f tsh opperatlmna3. .ssI1,e and Is net Inou4nd In tV& sep=t.

Ume so's vere incorporated. &dIarng wf~etae afth ON.?= vafer. 3mev.'
tht portion of SP 55L o hih to to be lonopouate. 01on domtae eoaqmmts
Is not include.snc *I=Its paprepate are 4semadwt %jam itlacst

I V A. . .....
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NOTICE: 1hen goverment or other dravings, speci-
fications or other data are used for any puapos
other than in connection vith a definitely related
government procurment operation, the U. S.
Govermient thereby incurs no responsibility, nor any
obligation vhatsoever; and the fact that the Govern-
ment my have fozralated, furnished, or in any way
supplied the said drawings, specifications, or other
data is not to be regarded by implication or other-
wise as in any manner licensing the holdior or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that my in any way be related
thereto.



NAVAL AIR ENGINEEING C-M•
PHILADELPHIA 12, PENSYLVANIA

AERONAUTICAL MAT•IRLS LABORATCRY
IATS APPLICATION AND ENGINEEING DIVISION

DATE 29 January 1963

REPORT NO. NaC-AmL-1611

ms21l46(AsG) NUTS, sIF-L•C.am,
k HE)(AGON-RWiULAR HEIGMIT, 800°F, 125 K5I FTU,

"KAYNAR MANUFACTURING CCMPANY, INCORPORATED,
QUALIFICATION TESTING CF

PAN C 48 AE 34-9
UNDE BUREAU CF NAVAL WEAPONS

WEPTASK NO. RAE 3OC 004Z200 1/FO12 14 01

Purpose

Reference (a) established a continuing project for the Naval Air
A*Eagineering Center to conduct evaluation tests on self-locking nuts.

%. te2. Data

Tests were conducted for conformance to references (b) and (c), and

~ ~~fthe results are listed in Plates 1 through 4. These results cover Kaynar
-Manufacturing Company, Incorporated Part Number H56-04 and H56-08 as
.listed respectively in references (d) and (e). The samples are all-metal,
one-piece, forged nuts with the upper threaded section elliptically offset

Ito produce the self-locking action. The finish is silver plating.
' Samples were received in December of 1962, and the tests were completed inI January 1963.

3. Conclusions

The self-locking nuts reported herein have successfully met the
S requirements of reference (b) and (c).

-D •:_. 4. Action

Kaynar Manufacturing Company, Incorporated P/N's H56-04 rk56-O8
are being included on the appropriate Qualified Products Li

~'. MAY 2116
Prepared by: /

Proje Enieer 63 1A

Approved by: P .? j1 ',t.r.dP

B. R. Silverman, Head

N O o .T SMechanical Systems Branch

Enclosure (1)
Page 1 of 2 Pages



-'REPORT NO. NAEc-AY.L-1611

REFEREECES

(a) BUWEPS ltr RAAE-343/4:GDN of 1 March 1961

(b) Military Specification MIL-N-25027B(ASG) Amendment-l, Nut,
Self-Locking, 250*F, 450 0F, and 800*F, 125 ksi FTU, 60 ksi FTU,
and 30 ksi FTU of 10 October 1962

(c) Military Standard MS2lo46(ASG) Nuts, Self-Locking, Hexagon-Regular
Height, 8000F, 125 ksi FTU of 11 September 1962

(d) Kaynar Manufacturing Company, Incorporated, Engineering Research
Test Report EM2249C of 6 November 1962

(e) Kaynar Manufacturing Company, Incorporated, Engineering Research
Test Report ERM2251C of 10 December 1962

PL!ATES

1 -Test Results, Nuts, Self-Locking, Hexagon-Regular Height, 8000F,
125 ksi FTU, Size 4-40 (Kaynar)

2 - Dimensionr.l Analysis of 4-40 Size

3 -Test Results, Nuts, Self-Locking, Hexagon-Regular Height, 800O0,
125 ksi FTU, Size 8-32 (Kaynar)

4- Dimensional Analysis of 8-32 Size

Enclosure (1)
Page 2 of 2 Pages
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