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I INTRODUCTION

A. The NAVAIRENGCEN (Naval Air Enqineerin~j Cen ter) conducted a de-
velopment program on the low—loss launching—valve (duplex plug type).
melering rod, and CSV (capacity selector valve) spindle for the CVN 68
catapults . After that program was completed , the NAVAIRTESTFAC (Nava i
A i r  Test Facili ty) conducted a long—term deadload calibration program
to evaluate the finalized CVN 68 catapult configuration. The TC13 Mod 1
catapult at the NAVAIRTESTFAC was used for both programs .

B. During the deadload calibration program , the finalized CVN 68
launching system was tested over the full operating range of the cata-
pult to evaluate various catapult parameters and their effect on cata-
pult performance. The parameters to be evaluated were : steam
accumulator pressure, steam cutoff switch location , steam accumulator
water/steam temperature differential (tNT), hydraulic system pressure ,
and steam accumulator water level.

C. Reference (a) reports on the evaluation of the CVN 68 catapult
control systems and associated catapult components .

II BACK G ROUND

A. From previous tests , it has been determined tha t the CSV spin-
dle , NAEC PN 510721—1 , used for the roto launching valves on the
USS MIDWAY (CV 41) (reference (b)), will not produce satisfactory per—
formance when used with the roto launching valves on the USS N I MI TZ
(CVN 68). A CV 67—type spindle used during the initial development
tests proved satisfactory and was used in the final CVN 68 configuration .

B. NAVSEASYSCOM (Na va l Sea Systems Comma nd ) requested that the
operating steam pressure of the catapults on the CVN 68 be reduced from
600 psig to 520 psig. The request for reduced operating pressure was
made to increase the longevity of the ship ’s nuclear reactor . The
600—psig capability would be retained only as an emergency standby.

C. A d e t a i l e d  descr  ipt  ion of th e  op er a t  i o n  of a t o n st a n t — p r e s s u r e
w e t — s t e a m  accumulator sy s t e m  in con junction w i t h  a ~a p a c i t v — s c 1 e c t o r—
valve  assembly  and a r o t e — l a u n c h i n g — v a l v e  assemb l y is g iven  in r e f e r e n ce  ( b ) .

Ref :  (a) NAVAIRTESTFAC Report No. NATF—EN— 1117 of 22 Dec 1971: Ini-
tial Evaluation of Integrated Catapult Control Station and
Associated Catapult Equipment for the CVN 68

(b) NAVAIRTESTPAC Letter Report No. NATF-L75 of 21 Oct 1970:
Evaluation of the final catapult configuration for the
USS MIDWAY (CV 41)
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I I I  T E S T  E Q U I P M E N T  A N D  C O N F I G U R A T I O N

The lCI~ Mod 1 catapult at the NAVAIRTESTFAC was configured with the
following basic components to simulate t h e fina l CVN 68 catapult configura-
tion. (All numbers cited in this report ire NA VAIRENGCEN part numbers un-
leSs stated otherwise.)

A.  Low—loss  roto launching  valves , ( , 14 55 8—6

B. Launching—valve metering rod , 515270—2

C. Launching—valve hydraulic—actuator orifice snubber , 4194 80— 2

D. csv sp i n d l e , 514 364—1

E.  C l i  Mod 1 Ca tapu l t  Service  Change No.  117 (super sea l s )  t over
seals on the p iston assemblies

F. ~ 3/4—inch—diameter orifice was installed in the pressure—breaking
orifice elbow

G. .\ 1/16—inch—diameter orifice was insta lled in port “A” ol the
keeper valve on the exhaust—valve pane l assembly

H. t~ 1/2—inch— ~ 1ameter orifice (line size) was installed In port “E”
of the launching—valve control valve .

IV  T E S T  P R O C E D U R E

The diadload calibration program consisted of six parts. Part I was
conducted to evaluate the standard operating conditions. Parts 2 thro ugh
~
-, were ‘nducted to determine catapult performance and to establish oper-
ational limits for the final CVN 68 catapult configuration .

A . PART 1 - TEST OF STANDARD OPERATING CONDITIONS: The standard
operating configuration/conditions evaluated were as follows : wi t—steam
accumulat or pressure , 520 +5 psig; water level in the wet—steam accumu—
lat ’r , 50 +2 inches; hydra u l i c  sys tem pressure , 2,500 ±50 psi g; cy linder
elongation , between 7.0 and 7.8 inches; wet—steam accumulator wat:er/stealn
temper atlil - t d ifferentia l (AT), no grea ter than 50 F; and steam cutoff
switch located 110 feet from catapult station zero. The tolerance limits
of the above conditions were ma intained by site operating personne l and .
whereve r possible , reduced so tha t the resul ts produ ced for the standard
operating conditions yielded the most exact data. This data was then used
f o r  comparison purposes with the data obtained in the tests of Parts 2
through 6 below . Deadloads weighing f r om 10,250 to 84 ,500 pound s we r e
used during the evaluation period . CSV settings ranged from 10 to 320;
however , during certain deadload launchings the maximum CSV setting was
limit ed so ;~s not t o  exceed a catapult end speed of 175 knots.

4
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B. PART 2 - WATER LEVEL IN WET-STEAM ACCUMULATOR : Prior to a cata-
pult launch , the steam and water in the wet—steam accumulator are near
thermodynamic equilibrium . This condition exists when the water tempera-
ture is close enough to saturation temperature that the water will flash
to steam if the vapor (steam) pressure above the water is reduced a small
amount. D u r i n g  a catapult launch , steam energy is expended in moving
the catapult piston assemblies when the launching valve is opened and re-
sults in an accumulator pressure drop . Because a thermodynamic unbalance
is created , the water—mass temperature is greater than the saturation
temperatures corresponding to th e reduc ing pressures. This state of
thermod ynamic unbalance tends to move toward equilibrium by the vapori-
zation of a portion of the water mass to steam (regeneration), and the
amount of steam regeneration is partially determin ed by the water leve l
in the accumulator. Tests were conducted using various wet—steam ac-
cumulator water levels (35 and 55 inches) to investigate their effect
oil catapult performance. L)eadloads weighi ng 10,500 , 35 ,700/36 ,100 ,

~7,2O0 , and 84,100 pounds were used.

C. PART 3- WET-STEAM ACCUMULATOR WATER/STEAM TEMPERATURE DIFFER-
ENTIAL: A specific accumulator charge pressure has a corresponding
t€ ~~perature for saturated steam . A controlling steam—regeneration
factor is the number of degrees Fahrenheit the accumulator water is be-
low the saturation temperature for the corresponding charge pressure
(water subsaturation temperature differential). To accomplish the
steam/water temperature differential (AT), the steam accumulator was
charged to a pressure lower than the required 520 psig (results In a
lower water temperature); then steam was injected , by use of special
test—site piping, immediatel y above the waterline to bring the accumu-
lat or up to the required pressure (creating a temperature differential
of the required range). It  should be noted that this condition could
o c c u r  9PJ2 ~~ a serious casualty ha~p.-~ped to the wet accumulator

~~~~~ steam char~4j~~ system. This part of the program was conducted
wi th tempera tur e d i f f e r e n tials (f ’T) of 10 and 15° F to determine at
what ~.T catapult performance is affected . Deadloai~ wei gh ing  14,600 ,
35 ,700 , and 84,100 pounds were used .

D. PART 4 - STEAM-PRESSURE CUTOFF-SWITCH LOCATIONS: The steam—
.o tuated pressure switch initiates the closing o1 the launching valves
at a specific position during the launching stroke . The pressure switch
is actuated by the steam pressure behind the piston assemblies as they
pass the cutoff—switch location . Ideally , to minimize steam expendi-
ture , the closest pressure—switch location to catapult station zero
that would not impair catapult performance is desirable. To determine
the optimum location for the cutoff switch , the switch was positioned
forward of the standard (210— foot) location to 222 feet forward of
catapult station zero . The switch was then moved aft until a decrease
in end speed was experienced . Tests were conducted at the various
positions with deadloads weighing 10,250/10 ,500 , 35 ,700/3h ,lOO , and
7~~,3O0 pounds.

S
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E. PART 5 - WET-STEAM ACCUMULATOR STEAM PRESSURE: Should the nuclear
reactor he unable to supp ly the steam accumulator with the required 520 +5
psig. or the automatic steam charging system malfunction , it would he
necessary to operate the catapult at other than norma l steam pressures.
Under norma l operating conditions (automatic charging), the wet—steam ac-
cumulator steam pressure could be easily maintained at 520 +5 psig. Tests
were conducted to determine what tolerance limit on steam pressure would
affect catapult end speed . Tests were conducted using various wet—steam
accumulator pressures (475, 500 , 550 , and 575 psig) to determine their ef-
fect on deadload end speed and acceleration . Deadloads weighing 14,600 ,
36 ,100 , and 84 ,100/84 ,400 pounds were used .

F. PART 6 - HYDRAULIC-SYSTEM SUPPLY PRESSURES: The catapult launch-
ing valve is opened and closed by constant—pressure hydraulic fluid. The
opening rate of the launching valve is partiall y con tro l led  by t he
hydraulic—system supp ly pr essure; there fo re , vary ing the hydraulic—system
supply pressure alters the opening rate of the launching valve which di—
rec tlv affects catapult “ ormance. Tests were conducted at hydraulic—
system pressures of 2 400, 2,600 , and 2,700 pslg to determine
their effect on cat ~ormance . Deadloads weighing 14,600, 36 ,100,
and 84 ,100 pounds ~

V T E S T  R E S U L T S

A. As indicated in Figure 1, the final CVN 68 configuration delin-
eated in Section III produces satisfactory performance within th e limits
of the ~SV settings shown in Figure 2. A composite graph is shown in
Figure ~~, which provides a family of curv es tha t indic ate the CSV sett ing
required for a specific deadload weight and end speed with a test enve-
lope based on deadload test data .

B. The catapult control para meters es tablished in Sec tion IV were
varied during tests in order to clarif y the opera t ional limi ts of the
CVN 68 configuration . The results of these tests are dc.~o~r ihed below
(NOTF : The results obtained during tests of the standard configuration/
c ndi t ions were used as a basis of comparison in the discussions and
Fi~~i res introduced In the following paragraphs):

1. WET—STEAM ACCUMULATOR WATER LEVEL : To determine a satisfac-
to ry range of water levels , deadl oad launches were conducted with 35 and
55 inches of water in the accumulator . The data in Figure 4 discloses
no detrimental loss in catapult end speed (variation of 3 knots or less)
for the entire CSV range. Figure 5 shows no significant change in peak—
to—mean acceleration ratios over the entire 10,500— to 84,100—pound
deadload weight range tested .

2. WET-STEAM ACCUMULATOR WATER/STEAM TEMPERATURE DIFFERENTIAL:
To deter mine a satisfactor y limit of accumulator water subsaturation
tempera ture differential , two temperature differentials (10 and 15° F)
were tested with deadloads weighing 14 ,600, 35 ,700 , and 84,100 pounds.
A temperature differential of 5° F was not tested due to its negligible

6
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effect on catapult performance a~ s t a t  - d in ret erence (h) . The data
in Figure 6 indicates the t emperature diff erential had no detrimental
effect on the peak—to—mean accel~~ration ratios over the deadload
weight range tested . Figure 7 indi la t e s a loss in end speed for all
deadload wei ghts with both temperature differenti als: 14 ,600—pound
doadload , maximum losses of 5 and 6 knots for 10° F and 15° F d iffer—
entials r e s p e c t i v e ly ;  35 ,700—pound dead l oad , maximum losses of 6 and
-~ knots at 10° F and 15° F differentials respectively; and 84, 100—
pound deadload , maximum losses of 5 and 7 knots for 10° F and 15° F
d ifferentials respectively.

3. STEAM—PRESSURE CUTOFF—SWITCH LOCATION: Tests were con-
ducted to determine the optimum cutoff—switch location , and to estab-
lish a range of locations that would he feasible should t’ie stand ard
cutoff—switch location be inaccessible due to a shi p ’s structural de-
sign. I)eadloads weighing 10 ,250/10 ,500, 35 ,700/36 ,100 , and 74 ,300
pounds were used during the tests. With the cutoff switch located
at positions 174 and 222 feet forward of catapult station zero , there
was no adverse effect on the peak—to—mean ratio as shown in Figure 8,
and no significant change in end speed when compared to the standard
2~ O—foot cutoff—switch location as shown in Figure 9. With the 162—
foot cutoff—switch location , there was no detrimental effect on the
peak—to—mean ratio , but significant losses in end speed , in excess of
3 knots , did occur: the losses were 5 knots with the 10,250/10,500—
pound dead loads , and 4 knots with the 35,700/36 ,100— and 74,300—pound
deadloads , as shown in Figure 9. Because the 162—foot cutoff—switch
location caused a change in catapult performance , the acceptable range
of cutoff-sWitch locations is from 174 to 222 feet forward of catapult
station zero; therefore , the NAVAIRENCCEN—selected 210—foot cutoff—
switch location is acceptable since it falls within this safe operat-
ing range and provides a small amount of steam consumption savings
over the maximum switch location of 222 feet from station zero. A
greater steam consumption savings could be realized if the switch lo-
cation was farther aft in the safe operating rangc .

4. WET—STEAM ACCUMULATOR STEAM PRESSURE: In t h e  event that
the required catapult wet—steam accumulator pressure of 520 +5 p s i g
could not be attained , tests were conducted at various wet—steam ac-
cumulator pressures to determine their effect on catapult performance.
Deadloads wei gh ing 14 ,600, 36 ,100, and 84 ,100/84 ,400 pounds  were
launched at steam pressures of 475 , 500 , 550 , and 575 ps ig. For all
de adl oad we ights , increased end speeds resulted with the greater
pressures whereas reduced end speeds resulted from the leoser pres—
stires (in comparison with standard 520—psi g pressure) (see Figure
10). These effe ts were more noticeabl e with the medium—weight and
heavyweigh t deadloads than with the ligh twe i ght deadload. For the
heavyweight deadloads at the higher CSV settings (worse condition),
the variation in end speed was less than 6 knots between the stan-
dard pr essure (520 psig) and either the 500— or the 550—psi g events.
Interpolation of this data indicates that there would he an end—speed
spread of less than +3 knots (which Is considered insignificant) with

7
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a s t e am — p r e s s u r e  ( l i f t  e r e nt i a l  of +11) psig from the standard of 520
psig. When operating the Leslie control system In the autom atic or
ncmnual mode , a pressure differential of +5 psig can he easil y oain—
tam ed . The steam—pressure variations had no adverse effect on peal —
to—mean acceleration characteristics as dep ict ed in Figure ii.

5. HYDRAULIC—SYSTEM SIJPPLY PRESSL g” : To evaluate the e t f e ~~t
of cIrious hydraulic—system pressures on catapult performance , tests
were conducted with deadloads weigh ing 14 ,600, 36 ,100 , and 84,100
pounds using hydraulic pressures of 2,200, 2,400, 2,600, and 2 ,700
psig. For all deadload weights , the 2,200— cid 2,700—ps ig pre~ sures
caused the following significant variances in end speeds as shown in
Figure 12: 14 ,600—pound deadload , a nomina l variation of 5 knots;

~h ,lO0—pound deadload , variations of 4 and 3 knots with 2 ,200— and 2,700—
psig pressures respectively; and 84,100—pound deadload , variations of

and less than 2 (considered insignificant) knots with 2,200— and 2,700—
psi g pressures respectivel y. For all deadload wei ghts , the end—speed
variati ons were insignificant (less than 3 knots) with the 2,400— and
2 ,600—psi g pressures as shown in Figure 12. The various hydraulic—s ystem
pressures had no detrimental effect on the peak—to—mean acceleration
ra t io curves as shown in Fl gure 13.

V I  A N A L Y S I S  OF T E S T  R E S U L T S

A. The design of the CVN 68 control— system components is tolerant
f small variations in the operating conficuratlon . The test results

of Section V establish a range of limits beyond those set forth in Sec-
tion IVA in which  the c a t ap u l t  componen t s  i he o p e r a t e d  w i t h  no adverse
effect on catapult performance.

B. The CVN 68 contro l—system design suit abilit y is such that control—
system variation can be maintained at a tighter tolerance. I)ur ing this
repo rt period , on—site militar y personnel had no difficulty in maintaining
control—system parameters using the tolerances establi .-~~~d In Sec tion IVA.

8
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V i i  (‘ONtLUSH )NS

A . The fina l catapult c-ont igur I t  ion ( ~~~ Pc  t i0n I l l) for the
(_~~~V N  

~8 class vessels prod L e:— sat i- i  ac t cry c i t  iii t per t ormance , pro-
vided t he  l V \~~nt V a rc  c o n t a i n e d  w i t l c n t b e  t e s t  e n v e l op e  shown i n  Fi~ ’ —
i ir e  3 and t h e  p eak l o n g i t u d i n a l  a c - &’ l k r l t  i on -i c o r r e s p o n d  t o  the v a l u e s
shown in F i g u r e  1 . (V s t I ri y, A )

B. ‘rhe l i m i t s  l i s t e d  below ar e  t h e  sp a nd e d  1 iiu~ ts d e t e r m i n e d  by

the t e s t  r aults in Section V. lies l i m i t s  a r c  t h e  -asi m i ja fo r  w h i c h
n adverse e f f e c t  on i t  ap u l  t p e r f o r m a n c  a curr d

A maximum wet—steam a u i i l a t o r  w a t e r  s u b s i t i r : i t i o n  tempera—
tur di i  ( ‘rential of 50 F .  ( P t  ~~ II: V , (‘S O  : o p h B2)

2 .  H y d r a u l  i — s v s t  er supp ly pressure of 2, 500 ÷100 ip .

t 1 0 1 :  V , I . ! i c j i ip !. B~~)

3 .  g et  — ‘st isir 5 ‘ i i l l l I I l  a to r at n~ p cc- a s ire I 521 + 1( psi p . (Sec—
t~ 5 ‘,i q r o p /~ P 1 )

W e t — s t  ear . . c c u i u l a t o r  w it _ e r—l e vel. range o~ 35 to  55 i n c h e s .
(P c~~ 10?? V , ! i  ~~ 1l I I I  B])

5. Steam—pressure c ut o l  i — s w  i t I l l  lo c a t e d  I 7- ~ to 222 fet t f r o m
c a t a p u l t  station ‘/,c ro. (Poe t  ion V , (ic ior~~~l; B ~)

C. The catapul t c o n t r o l — s y s t e m  N ir am e t  e ra  lV s t a b l is h e . d  in Section
IVA can be ens ilv m ;iint ain cd by catapult operation al personnel due to
the desi gn eflectiv enesa of the CVN 68 contro l System , as d iscussed i n
S e t  ion V I .  W i t h  the  t i g h t e r  c o n t r o l — s y s t e m  t o l e r a n c e s  r e a d i l y a t t a i n -
a b l e  w i t h  no a d ver se  e f t e c t  on c a t a p u l t  r e a d i ne s s , i t  is concluded tha t
the limits listed below for catapult control— system parameters could he
maintained :

1. ~!axinn i rr wet—steam accumu l i t _ o r  wil t -r  s i b - a t u r a t  i o n  tempera-
t u r e  d i f f e r e n t i a l  of 5° F.

2.  H v d r a u l  i c — s y s t e m  supp ly  p r e s s u r e  c~ f 2 ,500 +50 psig.

~~. W e t — s t e a m  a c cu m u l a t o r  s t eam p r e s s u r e  of 52 ( 1 + ‘ psig.

4. W e t — s t e a m  a c c u m u l a t o r  wate r— level r;iege of 50 +2 inches.

5. Steam—pressure cutoff—switch located 210 f -I t from catapult
S t I t  j o f l  z e r o ;  however , greater steam consumption savings could be ob-
t a in e d  b y moving the c u t o f f — S w I l l )  l o c a t i o n  a f t  i n  t he  sa f e  o p e r a t i n g
range .

I

_ _ _ _ _ _ _ _ _  
_ _ _ _  

_ _ _ _ _ _ _ _ _ _ _ _ _  

C, 
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V I I I  RECOMMENDATIONS

A . I n c o r p o r a t e  t h e  fin;i I ized configurati on delin eated ~ii Sect  ion
I l l  II the c a t a p u l t s  ot  the I VN 68 (lass vessels. (This ( V O f l f  igi r. i t ion
Isis i l r e l  lv been incorporated on t he I !SS N1MI]’Z (CVN 68)

B. i to- lol lowing It a p til t o p er a t  i ( n V I l  l i m i t  ~ s l i o u l l i  he I iint i~ ned
ofl t tie i \N 4 8  e lass Vesse  Is (al ready adh ered  to on the ‘VN 6f~

~lax i nun we t  —steam a c c u m u l  :it or  w a t er  s u b s a t u ri t  i o n  t emperature
di! ~er ent iaI f 5°

2. Hydraulic—s ystem supply pressure of 2, 
V~~( ) ( )  + 5~ ps ig .

3 . W e t — s t e a m  a c c u m u l a t o r  steam pressure of 520 +5 psig .

~~ . W e t — s t & s i r n  accumulator water—level range of 50 +2 inches.

5. S t e a m — p r e s s u r e  c u t o f f — s w i t c h  l o c a t e d  210 feet from catapult
s t a t  i n  7cr ).

C. The NAVA IRENCCEN should review the c u t o f f — s w i t c h  l o c a t i o n s  and ,
if warranted , move it aft to effect a savings in steam Consumption .

I~ R E F E R E N C E S

(a) N AV A I R T E S ’I ’F A C  Report No. NATF— EN— 111 7 of 22 Dec 1971: Initial
Evaluation of Integrated Catapult Control Station and Associ—
ated  C a t a p u l t  Equ ipmen t  for  t he  CVN 68

(F) NAVAIRTESTFAC Letter Report No. NATF—L75 of 21 Oct 1970:
Evaluation of the final catapult configuration for the
IJSS M11)WAY (CV 41)

----“I

10

I ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ ~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ ~~~~~~~~~~~~ 
_~~~~~~~~~~ -_ ,V_V!V , ,I.-~ - 

- 
~~~~ - 

—.



NATF— EN— 1137

_  ti 
~~~~~~~~ 

_

_F ~ ~~~~~~~ ~~~~~~~~~~~~~~~~ T~~ I
__________ 

I 
~~~~~~~~~ ~~~~~~~~~~ ~~~~~ I I

_ _ _ _ __  _ _  ____±
00 60 70 80 90 100 110 120 130 40 00 ‘0 0 1 I

TC I 3 P~0 I (Jill SPUD (01015)

FIGURE 1 - COMPOSITE GRAPH OF PEAK LONGITUDINAL ACCELERATION VERSUS TC13 MOD 1
END SPEED; STANDARD CVN 68 CATAPULT CONFIGURATION

- V—..

• 1

U

- . -



NATF—EN— 1137

r’ ~ 
~ ~ 

V V 
~~~~

VVV

~~
V ’ V ) V V V V V  ~~~~~~ V V V V V~~~~~~ V V V _ V ~ ~ V V  V ‘4’r

~’~ 
~~~~~~~~~~~~~~~~~ 

• 

V 170 - V

V .  ? ~ , ,  . V ; . . . V V : V I  ~ 
:

‘
~~~~ ~ ~

/ ‘
~

V

V

, 
~::‘~ ~ 

~~~~~~~~~~~ : ~ ~~~~~~~~~ ~
V 

~~~

:‘

~~~~ 

~~~~~~~~~ “~: ~~ ~~ ~ +~~~~~~~

‘T’

~~~

~~~ ~ ~ ~—L- ~ 
~~~~~~~~~~~~~~~~~~ 

00P~

~~~~~~ 
— 

IT 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-. t—— ~
_.
~~m ; 4~

—:: -p ’l
~ 

lOt

_________ 

~~~~~~~~ ~~~~ 
‘ ‘

~ V : ~~~~~ :~~~~~~ : 
‘ : ‘  

-

~~~~~ 
--1- -

4 —4 I _  - * - -
~~~~~~~~~

~ 

~~~~~~~~~~ 
:.: 

~~~~~ 
• !,:~

___________ ___________ 

V
:: :: . .  :: : V

’ ’

V , :~~4 t  : _  :~~: ‘ :~ , i : . :  : ; : :~ : : : ,  V : :::::: ~: 
: - ‘ : -

60 70 40 90 90 11 0 lOll 30 140 150 I SO 170 I SO
TO) 1(80 )U0 (mOTS)

~~~~~~~ ~~~~~~ 
:TT ’T

~T:: ~~~~~~~~~~~~~~~~~~ ~~ : : :  .~TT~T~T: ::: . : . ::~fT~;:I 
I - ++  H

I 00*060*0 ~~~~~~~~ 
- -

‘1:::. ~~~~ 0(1087 (Lu ::: : , , : :.;. : .. ;;:: : - - : - , , : - ‘ : ‘ . , . ~~
‘. : s. - :: :- :: :: : : - , ‘ -

0 22 . 100 ::t .::: :5)s: V~~ • V . V : V V . ... _ .... 0’” •~~~~: • V V V

~ 74 400 1
~~ ~~~~~~~~ DI N O T I S  8 0 1  

~~~~~~~~~~ ~~ ~~~ :~~~~T: -~tE~ :~~::T: :~Tr~::iV. r —
~~~~ 4

- : - : ‘ : : ,~~ , ‘ : 1 : ’ :  :: , , - : : : ::~ : : 1 , ::: ,:. ~, : : : : :: ~:: - - -
r j - - ~~~~~~—i- 4-i-~~~— 

-
~~~~~~~ 

— 

~~~ 
- r-”y- ~~~

~
:::: ::~~ ;~,. t:tx :::l:: ~:::s:, : , .  : ) . : - I :~~ : : -  , : 

V V , V 
• _  :::  :s: ::~

~~ r FIGURE2-

I 
+ 

-

~~~
~~~~ — ~~~~~~~~~~ ~~~

. 
— 

I — 1 — r —
i i t  

i 
I I

s ’  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~jj,j~~~~: L~40

7 ( 13 I (80 SDIID (~~~t S)

\ 
_ _ _  

_ _ _



- - 7 

7JT
P

‘I *7 -

- 
96 ~ Y MB 0L 

— — 
I 

—

~~~~~~~~

O~ 

~~ i!’~;~ L~.LL _!J ,,.: _ , , V V , , : : V .  ~~~
‘ 1

V _______ _______

I 

- 
I

IOC “~ 
- ~~~~ 4 — iV _)~,Ø 

- — — 
- ~~~

• 
-

~
- -

I 
V?~~~~~

40 ~
. - V . - 

~~~~_j _ ~~~ ~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ _•~~~~~
V
~~~~~~~~ ~~~~

V V
~~~~~~_ 

I 
I —-1 ~~~ ~~~ — ,~,

i s~L :TTTfE:~TT1 
- 

~~~ ~~~~~~~~~~~~ ~~~ ‘ 
~~~~~~~~~~~~~~~~~ :::~~~~ : ~~ :siTT::

- 
I 

— 
+ 

-~~ I I 
— I - 1

t 
_____ 

~~~ __ i_ . — 
I I  

— 
l j 1 LJ 4-i t~

j
~J ~~ 

I — 
I

180 170 150 ~90 60 70 90 90 100 110 120 130 190 160 I SO 170 150
T~I3 1100 I £80 SPUD (031015)

~~ ~ff~i

~
t _ : . . .::

~~~~ ~~~~~

4 I FIGURE 2 - COMPOSITE GRAPHS OF CAPACITY-SELECTOR-VALVE SETTING VERSUS TC13 MOD 1

~t~t 
END SPEED; STANDARD CVN 68 CATAPULT CONFIGURATION

: ‘  ~}~4 ~~~

t~~~P
1- 1 1~~.I • I
U’ ‘1-14 ~~~~ j.P - +

~ II ~ 1111 
~
!t’j ’

:1 ~~ ffi ~ ’

12

- 
•V~ ~ 

V _____________________________________



_ _ _ _ _ _  

_ _ _ _  

_ _ _ _  

_ _ _ _  

_ _ _ _  

_ _ _ _ _ _  Lii:
_ _ _  _ _ _  _ _ _  ~~\ 

~~~~~~~~~~~~~~~~ C4 

I

_  

~~~~~~ 

~~~~~~~~~~~~~~~~~~~ 

~~~~~~1~1 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

_ _  ± ~~~ I i ±~~J L ’ LI
90 70 50 90 lOll 110 120 130 140 ISO 100 70 180 ISO

TCJ3 _  I (*3 SPIED (~~~TS)

FIGURE 3 - PERFORMANCE ENVELOPE OF DEADLOAD WEIGHT VERSUS TC13 MOD 1
END SPEED; STANDARD CVN 68 CATAPULT CONFIGURATION

13

~~-‘ ~~~~~~~~~~~~~~~ 
y.~.—_’ “~~ — 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ I ~~~ _..,.-. . — -, —-



NA 1’ I- ’— EN— I I 37

320 
~ .: ~~~~~~~~~ 

‘ ‘ : . :‘  - “ ~~~T~~~T~~~ SsV 
~~~~~~~~~~~~~~~~~~~~~~~~~~ I 1  E: ~~ :H :~~~~~~~ .. ‘ : ‘  ~: :::::T: ~~~~~~ ~

I —‘- --j 1 ~ ~~~ 4 —+ ~ .— -~ I
~!T~~~~~~~~ 

~±T t T

~Li t
0% ~ 0 - _____ 

— ~~~~~~~~~~ — - I — — 00 — 
- _~~ : ~~~~~~~~~~ ~~~~ ~~~~~~~~~~~~~~ :

I I 
I

286 —.--- —4 ’-- — — ‘
~~~ ‘T~~ 

‘~~~~~~

I f__ V. L —~ I 
—

~~~L4_ ~~~~~~~~J 4  I
:1: :, 36 ~~~~~~ - - - - : : : - - - - ‘ : : :  - :5 : :  - - : : . : . : : : :  : :1 : : : , . :  ‘ 

t 0600I_ 0 P S  +
206 _~V.~_V__ — ~~ — — 

~~I I 1 T

I H L _1
: :S I :5 :  i:;~ j i:: : : : : ~s: , : : : : : : : : : : : - - 

- : : ‘ - - - : : : : : 5: ;:; : 5 ’ ’  - : : —

40~ 761 ~~ 4-.-~~ 1j~I~~ —.---~—- I + 
1-”’ ~~~~ -‘-_ ~. — 4 0

X 3

126 ::i:U ~~: 
:::~~~::s 

, .: , . .  ,~~f . . , : .. - ,  
1 o g ~~~so~~~ :: : : : : :  ‘

~~~~

‘

~~~~~~~ 
4::; 

~~~~~~~~~ 
,
~

-H
_I~~~~ L __ _ _  _ _

I 
I -

I I ~~
- _ _ _

~~ -~~~ ~~~ I

~~~~~~~~~~ 

~I, ~~: ~
I+
~~ U ~~ ~~~~: ~140ti_~~ 

_ _

1(1 3 ~~ I (50 SPIED (~~~1S)

FIGURE 4 - COMPOSITE GRAPHS OF CAPACITY-SELECTOR-VALVE
END SPEED; VARIED WET-STEAM ACCUMULA

(CvN 68 CATAPULT/DEADLOAD CALIBR

#~0&

- -. _____________ 

~~~~~~~~~~~~~~~~~~



- T:’’s :~~ ‘e -
~ 

0.~ - ~ : :  [ ‘ i  : :~~~: : — “ ‘ ‘ :  - . :  
:7~ ::~~ , :s 

~= : ~ 
- 

~~~~~~~~~~~~~~~~ 
-

: ~ I I I ~, _  —~~~~~~~ — —~~~~~~~~— — — — —  — V . - —  ~~~~~~~~~~~~~~~~~~

~ V :~ 
s: . . ::, ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ . . _ . : , ,

- _ _  _ _  _ _  I _ _ _ _

I - I —  - ~~~~- —--
V - - I 3 I + 1  - -  - - - - - - - ~~- +  I

6 

~~~~~~~~~~~

- i~ ~H t - H— + 

I I

I I 
I 
-

~~~ I
— H ~ oo 240 ‘ - -  —Vt—- ~.V.V.V., + 

I I — —.-.-. I

I 
_ _

~~80 2~~~-- I
- ~~~~~~~~~~~~~~~~~~~~

V .  i~~4: ~~Vi ~ LU~ ~~~~~1 — — I
- I

- - : :: : ::;~:_— :: :;::4_ : :  :: : :: :; : : : — , :: : :: . _ _ ‘, 
- - 

- ; : : , : : _  : : : : : : : : : : : : : : : : : : : : : :: : : : : : I :  : : : : : ; : ‘ ;: : :
— ~~~~~~ 4 

1 —4- —
~~ —~

I I 
~~~I ~~~~~ 1 1 1  1 ~ 4~_ _ _ _ _ _ _  _ _ _  _ _ _  _ _ _  — —  _ _ _  ~ LII I LLL~1-L~ _ _ _

-~ so ,u so SO 110 100 1)0 740 ISO 160 170 80
0(13 lCD 1 1110 SPUD (~~~ ts)

PHS OF CAPACITY-SELECTOR-VALVE SETTING VERSUS TC13 MOD I
PEED; VARIED WET-STEAM ACCUMULATOR WATER LEVELS
CVN 68 CATAPULT/DEADLOAD CALIBRATION PROGRAM)

14

- _______________ - —— V - ~~~~~~~ 
— -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘

~~ 
‘ “ -  - -



“T~T I~~~- 4 : ,, ]  : r. . -

- 

V.

T --

- 

- 

- 

I

L;~~ . : ‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-~~~~~~~ 

V

I I L ~~~~~~

~~~~~~~ H: - :~~~-~ 
1Qó~~~ 

V
110 

~~~ I I
1C 13 1100 1 (90 SPUD (01019)

NOTE : FLAG ON SYMBOL DENOTES MORE THAN ONE EVENT.

FIGURE 5 - COMPOSITE GRAPHS OF PEAK LONGITUDINAL ACCELERAT I
END SPEED; VARIED WET-STEAM ACCUMULATOR

(CVN 68 CATAPULT/DEADLOAD CALIBRATION

15

- -. - --  ~~~~~~~~~~~~~~~~~~~~~~~~~~



N A I l” — LN —1137

6 

I I t  

— 
I

— 

I 

— — 

/
V~~~7~~

’ 
~~~

I 

— I 
I 0

- 

- 

I 

- -

-

I 
- 

-~~~~~~~~

~r 
4’~~i — _-~I - - * V. 

~~~~

_ 
~~4./ 

~~
‘ 

--

I I 
I

- 
I

- ~ L: 

~~~~~~~~~~~~~~~~~~~

1C13 I (IC SPUD (031015)

NOTES MORE THAN ONE EVENT .

~PHS OF PEAK LONGITUDINAL ACCELERATION VERSUS TC13 MOD 1
PEED; VARIED WET-STEAM ACCUMULATOR WATER LEVELS
VN 68 CATAPULT/DEADLOAD CALIBRATION PROGRAM)

~~~~~~~~~~~ *.- L - ~~ I*~~~~~~’~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —
~~~~

--.- - - —- 
- -

- -



NA ~ I
-’ — EN— 1137

V ‘
~~

‘ ‘ ‘ F 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘

II  II.

— 

I 
— 

—

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1~~~~~~~~~~~~~~~~~~~~~~
4 13 TT60~~~~~~~~~~~0613 ~~ I END SPI tE 4 k~~Tt , 

:  I~~~~~~~~ 1V I . ~~~~~~~~~~~~ j I . I . 1 : 1 . ::

I I I M E * N
,
~~~1Vj I R

- 
:~~ . ~5 _ 7Qo_PO(~lD D E A D I j J A D : : : : : 3 : : :  I. - - : - ~~ - : V  

_,4~
_
~
’ V

I .__ -~~~~~~~~~~~~~~~~~ ‘ ‘—‘-- 2’ - W A T t S  S 1 , 4 - : ‘ ‘ I : ’  , , - : I ‘ - ‘ V  - ‘ . ‘ : ‘ : ‘ ‘ . I I :  ‘ : : : : V
1( 801 AA - F I ‘ , : ‘, - , - , , , - , - - - - . , - - ,  V V -

S Y M B O L  F E R r Y  A I 

I 2

— —— 
0180  O N S F 6 5 0 1  I I M O R E  

— — — v ~~T H A N  061 E V E N T  I
— ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘  I I - - - 1 .0

— — -~~~~~~~~ _  — I - - -~~~~~~~ ~~~~~~~~~ I )
1 : : . - : : ,  t , :: : :, :5 : ‘ : : , ‘ : ‘ ‘ . : :  :: I ’ . : : : : : i : ’ . ’ : i.-i’~, : : : ‘ , : : : : . :  i-~, : : : : : :: : t t t : Ij L~~ L : ~~~~~~~~~~ti: i

I 
,.-r’~ I FIGURE 6 - CO

I I 

I ; V . : :~~~~~~~~~r~~~: V : V .  

~~ ~~~ fl -

~~ 

- 

I

: _~i ::. : : : : ’ :~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~
_ _ _  _ _ _  _ _ _

0(13 (CD I (*3 SPUD (~~~1S)

— ‘~~ ~~~~~~~~~~~~~~~ ~~~~~ -~~~~~~~ ‘ ‘ ~~~~~~~~~~ ..- ‘. ~~~~~~~ ~~~~~~~~~ , _  0 —



,
~ 

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V ~~~ ‘I
— - 1 1 1 - - ‘~~~-

17 : : - H , I ~~~~~~ , -~~~~~ A AII  ~~: I4±~: ’ ~
~ 

I A 
+

-~~~

-

I~~0 

I f

T ( I 3  P1001 1 1710 .PI(D (tiLTS)

~4 AN
/

I ~ .H

7

FIGURE 6 - COMPOSITE GRAPHS OF PEAK LONGITUDINAL ACCELERATION VERSUS TC13 MOD 1
END SPEED , VARIED WATER SUBSATURATIUN TEMPERATURE DIFFERENTIALS

— - (CvN 68 CATAPULT/DEADLOAD CALIBRATION PROGRAM)

7Ttfl’flt

16



‘ L J.:HLTIH,. 
~~~~~~ ~~~~ 

~:~:~:L ~~ - -  

~T’ 
- 

I
I~ 600’- POL 1F [I( DLUA D I 

I
- - i f --

1 

+ 

-
~~~~

V - - ‘ -

.

~ 

-‘-5 - - 
-_ I~~~~”

-
- : ‘ : : - :  - ‘ 1 - V

—- - ~~~~-— - --—_____
40 ~3 ,: 90 201 20 ‘JJ ‘4 -- 60

~C I3 1 15’ - I V

I I 
I)

. 4  i.,1i~~ ‘~~~ 
I

I 3 : - i . ;  - - 
- 

‘ 35,/ I 
~~ :o~LuAD :

• • V  I _ _ U  ._ : , .  V V V V V : : _ I _ :  , _  I 

- —  
~~~

_ _
~~~~~~~

. _  V _ : , , _ . , _  ‘‘1 : 1 : ’ , ,  I - I240 -— --~~~~ - — — 
~ATER SUBS A

- ‘ 5 :  :I V : ;j . :: : 

f _.
~~~~~~~~~~~~ V . V : : i , j , . . . . . V : V . V V V : : 3 ~~~~~ .

i 

TEMPERAT I I

I I’ ~ -H---—4 _L. I+ L_ H —— S’T’MBOL FERENTIAL S
4 I i I j  I 

•4 0 STO
2 5 ~ , ‘ :  I 1 :  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 11111 1 0

-—
~~~~~~~~~ 

-
~~~~~~~~~~ --~~~~ 

— -  - - -  -- ---
~~~~I- -- 15

V. 
- I I 111 t~~ FLAG ON SYMBOL DEN~

I It THAN ONE EVENT
‘.1 ‘ I I ~~~~

t I-’. + 
I 

I~ FIGURE 7 — COMPOS I T
:~

, . :: : :~~~:::: ~~~~~ ~~: ~~ 
‘
~~~: ~~~~~~~ - 

END SPE LL
3 ~~~~ 

I ~i~uI~13 I I

1 
~ 

~~~ !tTJTill~t~ ~I I i-H4H4+1+ff+H I 
~ 1 11

~~H I~i~:L~ IiU Li!~1iJ Liij ~iiL~ ~. L I U  ~JII~ UI~JULti~llillI~ ~ ui hi -[llffli~5TEl l  (CO I (ND 910(11 ( kILT S)

— - - - - - ~~. ‘ - — 
- -



~ATF—EN— 1137

I 7
I , I :1  - I - f ’ :: :: . 1 84 fl0 - POUND J~API.o~D : 3 : : :  +s: : : - , :F - - : - L - 

- I - -  - 
I

I I I —

I —~~~~~ - ~~ - I  -~~~

- 

I 

~ I 
- 

I 
-

60 - 

~~~~~~~~~~~~~ ~~
- H -

— 
~~~~~ H

— ~~~~~~~ 
- 

V. 

- - ~~~~~~~~~~ -~~~ — - +

4 - L I~ _ _
‘

90 
1 

I I  
Ji 

~~I ~~~L~~~~60111 1 411 151, SP E E D

IS II

WATER SUBSATURATION
I TEMPERATURE DIE-

_____ ~MU1JL FERENTIALS (DEG F)
3 0 SID

::~~
‘
~i; ~~~ 10

15
FLAG ON SYMBOL DENOTES MORE

_____ - — 
THAN ONE EVENT

I FIGURE 7 - COMPOSITE GRAPHS OF CAPACITY-SELECTOR-VALVE SETTING VERSUS TC13 MOD 1
END SPEED; VARIED WATER SUBSATURATION TEMPERATURE DIFFERENTIALS

(CVN 68 CATAPULT/DEADLOAD CALIBRATION PROGRAM)

~~~~~~~ ‘~~~L~~~ 

__ VV_~~~~~~~~~~~~~~~~~~~~~~ V ---i. - - — 
- - _ .- . -~ --- ‘-~ ~~~~~~~~~~~~~~~~~~~~~ — _i_-— 5— V ‘V - —



‘~,\IT- ~-i 137

/
- - It ’ ll: - —  ~II I

-
t 

- - - - - - - V ’ -  - I -  -
. - -  

--
‘I -

- V 7 -

I - - ‘ - I  - , ‘ ‘7 ~
’

I ~~
- - ‘ 

-
V_-V. 

V.V.,_~~t

---
~~1 

~~~
Vt’ ‘ ~~~~~~

- ‘
-~~~~ ~-

-- -

V. 
-: —

~
- - 

- ‘ H - 
: 

-

—~~ 
- I

,- ~ , - : 1  ~~ 
1 , , I’~~ ISO l ’ ~ 101

I ~~ I 1 O I I L ‘1-

- - T~~~~~~~~~~~~~~~~~~’T ~~~ r’’ ’r ‘7 ~~~~~~~
- ‘

~~f~~~~
~~~~~~~~~ ~~~~~~~

.‘ ~~~~ I I , . 3 ~~I . .  ‘ - I  5 ,  ~~~~~~~~~~~~~
- V 

- , V , - 
V 4 ‘~~~~~~~~ l ,, 1 ,100 ~( Ii~~ U~AI I A , : ‘ I I - 

- ‘
I~~~ 

- :

“ H’ ‘ V  

V V t T ,~~~ 

- 

‘ H~
~~ SO *O 0I ~A A P  i~ 

{ — —

~~~ 

I

I I, - 1111 114 1 11 11 1 1 1  15 I~ V I • • V V • • V V • I V  , , - , , , , V ~~~~~~~~~~~~~~~~~~ iW!~Th”t±~±tI 
*

I — I  ‘ *0 1  I I  I _ I l l ’ I :: , _ : : ‘ l : , , ’ ’  I t :  :;‘I : : : ,  I : : : , ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . 1 :  : : : : I ; t ~ 1 , 0 ,
4 

7 Iit

~~~~~~~~
2

~~~~~~~~~~~~~~~~~~
1t t  Fl

I 1 +  1.4 I I t 3 3L~~1-. 
~~~~~~~~~~~~

~~ ~- H-~
- 

~~~~~~~ I I I ~~~~ ~~Il-V-I’ 1 1 I I I  I I I  lj3~3fl

____ IIJIJLU IIIJ h~th1 L~ ~H u~1IiI.~ lIi.~2 tL~Lhi W~ 0 L ilL ~ lilUli ~J~L1jj~j
TEll lAX) 1 (II) SPIED ( KNOTS)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
______________________________________

- 
V’— - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - — -- —V.



~
— ‘-

~
‘‘ T’ 1 1 ’’ ’ ’ ’, t ’ : T I --

- 
~~~~~~~~~~~~~ I ‘ I I I - 1 . 1  I - -

I - I - - - -  - ‘ - -

I 7
I I

V 
I 

7 
V

I ‘ - ‘ 1 7 7

- I.- V I - 
~~~~~ 

—V,’
~ ~~~ -

-‘ 
- 

4_
_ __V_ 

4~
4

_
_ V

~~

-V 
V_

~

_

~ — 
-

4_ _-~~~-
_-
---~i - —~

_- ._-- 
-

-V

- -V_-
—~~~~ ~~~~~~

V V - - - - I - -

—f-V V
- : ‘

_ _ _ 
- , I 

- - I “I ‘ - I - I - - ’

-

- -— -V - —~~~~~~ 
_______ - —~~~~~~~~ — — —~~~ I -

- - - 
V 

‘ 00 - - I - -  411 ‘,II 1711
T C T 3  I4~P I I1 c i I 1 ~ 4Sc ’ - ,

FIGURE 8 - COMPOSITE GRAPHS OF PEAK LONGITUDINAL ACCELERATION VERSUS
I TC 13 MCD 1 END SPEED , VARIED STEAM-PRESSURE CUTOFF-SWITCH

— 7’
~ 

LOCATIONS (CVN 68 CATAPULT/DEADLOAD CALIBRATION PROGRAM)

18

V ‘— ,~~ _a~~*, —~ — -: ‘ ~a .., ‘r-.-w---v— —--—— ----— --- ..-,.,__ . V  — -



“: “
~~~

: “  , ‘H ,i ”I” : 1  ‘ H H  “ -

~~~

-

~~~~~

‘ - V ’  

~ 
~ ~~~~~

I ~ ‘ I ,!‘ ‘ I , ~~ 5I)O II Dt A :, I L J A D I : ~ :

I I~~~~~~ 
~ 

I : ~ ~ 

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

‘4 - - - - -
~~~. ~ 4 

‘ : “ - ‘ H--”- 
~~~~~~~~~~~~~~~~ 

“ ‘ Y r ’  I “ 
~~~~~~~ 

‘ - V  ‘ 

~~~

V V V V V  4 4~ - - -

. f ’ ’ - I -’ ;  : .  . , :  : . :  I i : :  
~V 4 ~~ ~~~~ ~~~~~~~~~~ 

- - -V  - -‘ i - V  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~

, ‘ - V ’ l ’-”  “ ~~ -- -~- H-  ~~
- - 

~ 
- : -.i- -

~ , : _ . _ _ , ‘ ~ ~ ~~~~:
‘!‘ -

~~~~~
-
~~~~.

_ i ’ , : , ’ ~~ :
1

; I~~~~ ~~~~ ~~~~ ~~~ ~~~~~~ ~ 

i

_ I ~ 
~~ I E

—± 
H 

- -

~ 
I 

j I f

I 
- -  - 

f 
-V

~~~~~~~~~~~t 
-~~~~ 

—

_ i j  
~~~~~~~~~~ I 

__  _  _  
415I~~~55 .’ I ’ i ’ 

~1: t :~~: t l ; t : : ’ .I I : ’ ’,: : :!:1I: : : ; : I,  V
~~~~~~~~~~~~ It  

~__j_j__ j ll tI’ , !— _ it ::::I:::: tij i_Li_u :HH
50 60 iO NO RU tO O 1 0  120 130 140 150 160 170 180 0 60

TC13 CD I EllA SPIED (KNOTS) 
—

_ _ _ _ _ _  -- -V~~~~~~~ V~ V

I 3~~~
,_ [ I

I 1 3 / + I0( I P0)~ D C(AIIIVOAP 3 I 
I

5 .,~I “ 15 ~~~~j ,~~~ I I  
~~~~~~~~~~ T O O l  ‘C M - , - ‘ I  : - : : - , - : : :11 - :1 : ’ : :  I I I ‘ I : ‘ , V I ,~ ‘. , : : , : : : ‘ I ’  , - ‘ ‘ : 1

I 1 - I , 1~ I t t4 I ::: I; : :: I I : - : -‘ t ~~_ ,  :: , ‘ ‘ ‘ : ,  ‘ I ‘
~~_~, : ,: ‘I

i~ ~H:: :::, ~ t ip~~~~~~
_ : ;  

1111 1111 j~i ~0 1 IV1T~~~~~ 4 j~ +~~ 
I

4,~ 
~~~ I~ 

U1
::::: ~~~~~ OF CATAPULT 1 

1
4 

~~I 5 II — II I I
~~~ D E N O T E S  ~ Ut I p 1-

~~ ~~ 
I 44 •~~~ THAN ON E EVENT,  I 4 1 i i~ 13 1; ItF 

~~~ I, I FIGURE
iii I I  I I I .  4, 141 ~

1I ~

~~ 
~I ~~~~~~~~~~~

I 
~~~~~ I I + ~~~~ 1 1 1 1:1  I~ I I ~

~~
I 2 cr f-. 11 1i11 1I I I  rh rll ~T1 I~ ~~~~ 1IL ITH:1 ~~~~ i I l  -t~ _~~

-t •4 -~— — :~: s~~ :s i : ::: if—? ::~ ::~~ :s III : ~~~ I ,i~ II:z~ J~~~~

1 t 1~
i;~ 1 !li~ I T

C ~~~~~ ~j _ ~~: :I1~Ii1I
t ! P ~f 

1, ilI’ t~J,Jj’ ! i’ :~ ; :  I~ 5~~~~ ci-JI~J i I I ~iL
1(13 (CD 1 (*3 SPUD (ElLIS ) —

19

- -  ~~~~~ , _~~~,,, ~~~~~~~~~~ ‘~~‘ 1 P  - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - “ ‘  - - :&F — ~ -‘ V V *



NATF— I l l . — 1 1  17

- ‘T ’  - I ’ ’7~~” ’: —

~~~~

-- 
~~~~~~~~~~~~~~ 

-

I 
I 1 $ I I

- ‘ - - :  : :  - I I I I(t ‘_ iI)A ILIIAi] I

— 

I
I 

I I 

— — — +  — 
I

- - 
V - I 9 - I I 

V 

I ‘~~~~~ -- ‘~ 1 
- - 

/ - ,~~A ,I ,’ 0’ V ’ A 4 , - , I  F - - $
- 

- / A ’ l!i ’I, ’ I - -
- ‘ -  I o , ,, ~~~~ 7 ( 0 / i ’ ’  V -

I I S 

— —2/I - I - - ‘- - - 5 ,  ‘ - , ‘ I
1 — t

-~~~ -
~ 

II 
I
-V I — 

~~ 

‘

~~~~~ 

- - -

1’ ::.I. :_  I . V I I _
~~~~

: . , , . . _ _ . 5 ‘ ._ _ , , 1 .1I I :; . . 1
I I I

1 , 5 , 1  , - I I I  ‘ ‘ ‘ ‘  ‘ ‘ ‘ ‘ ‘ ‘ ‘ 
-

‘—-ii- -

~~~ 

- 
F
~~~~~~l

-V 

~~~~~I 

— - 

~

_-V

~~~I
__

~~ 

-

I I _ 
Il l I I

_ _ _  -V.-- A -r 
•V.V~ 

~~~I I’fl ~~ 4 I

-

~~~

I7~ 
I 

TAO 

I 

90~~ 

it  I I  1
110 T2 0 

+ 
0 I

TCT3 CD I END SPEED (ENDTS)

. V V4 V.~~~ 
V

~~~~~~~~~~~ ~~~

- : : ,  : :  : ;1 ;;- .~~;‘. I3 - - -

t~~t - - FIGURE 9 - COMPOSITE GRAPHS OF CAPACITY-SELECTOR-VALVE SETTING VERSUS
+ 

I TC1 3 MOD 1 END SPEED , VARIED STEAM-PRESSURE CUTOFF-SWITCH
- — —.- — —~ 

- 

LOCATIONS (CVN 68 CATAPUL.T/DEADLOAD CALIBRATION PROGRAM)
. ‘.t._’. 

~9 - -

5~~ 1,11 11 1 I
:. :1:: t;t I I

- ‘ 
~~ ~~I I  

- - 
: ~3j

1:

fl ::j~ :: : 
-

.55

____ —

• ~- 1 

I



H

NA 1’}-’— E N - 11’37

V - -’ - 

,
~ ~

V :-
~II-VJ---TTIT

~Ir 
“

V ~ VV

HV L•~ 
-V V 

i- i - :’-  I 
“ - “ -  

~

~ 

‘ 
‘ I ‘ 

~‘i~€-OO-P0) ~ ‘ I) At I - A l ’  ‘ I 
‘ 

~V 
I r l —  41~~ 

, , i , , , _ _ : . _ ___ -;~_~_~ ‘ V V _ ’ V ’ ’  1— , - ~~~~~~~~~~~~ -~~~~- - - - ~~ - V -

‘- s - 4 , .I S I 1 V  j ~ 
‘ - - I I I -

1’ , ‘ ‘ - ‘ ‘ ‘ , : - 
, 3 , V :

-V DOD ‘ I V I. 520 ‘ V 
~ 1 ‘ ‘ I

I ‘ ~ 153 - — ‘ - - ‘  ‘ V  ~~~~~~~~~~~~
_ _ _~V + , _ , _ _ , _ _ _ , V V , , , , , , , _

~~~~~~
_ V , ,,,

515 1 I I :

~I~C; ‘ I’ 5 - 15 , , , ,  V 
~ $ : I - -

41 ~~~ -l . N ’ ‘ ‘ I 
~ 

V, , ~~~~~~~~~~~~~~~ V V •

k , I I ‘ 

~ 
I ‘ I S ,

: ~
oo -- 1 — 

—r ~~~ 
“ -~~--• -V.—-- -G ~ 

-V.-

I , ‘ - - t -  ~ - ‘ H - ‘ ‘ ‘ ‘s -  - 
‘ ‘ : ‘ ‘ ‘  - “ 1 ’ ’  1 : : :~i : :  ‘ ‘ ‘ ‘ ‘ S s ‘ _j~:-:-~ ::~:fI’~r:~~

1 V
~~ 

s’:

~ 60 —-- ~ — V.•V~~ 
_4___ 

* —-V ~~~~~~~~~ ~-~-L— _  —h-i- 
~~~~ 4, ~ ~ ~ 

—

~ 
I ~ t 1 

I 

~~~~ 
j Il-rI 

~1 i
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~

.j
~~~~~~~~~5~~~~~~~~~~

VV. :: I
_ ..:V..V V V 

‘:l ,
IV -V.r- 71 ~~~~~ ‘‘:

~~~ - 1 ~ 
+
~~ ~~

- 
~ ~~ I~~‘‘-- V :’ - , _ -

‘ 
V 

~ SI :::: ~~~ ~::; ~15 i i t IS Ii  li t ~~ 1 5 .  :1;’ - I ‘ ‘ ‘ I. ‘ :::: ‘ s . ,  ‘ I I I  :: I I I I
80 

~~ I ~~~~~~~~~~~~~~~~~~~ 
-- 80

- 

~fl 3 I

_ _ _ __ _  I 
I40
’I

l 0 20 30 JO 1 0 ‘50 ITO
T CI 3 (CD I (80 SPEED (KN OTS)

.:: ‘
~~~

H
~~ ,

1’
~ ~~~~~~~~ 

_ _ _  _ _

136 100 POUND DLADIOAD 
+ I —

— 
STEAN R ( C ( I Y E N ~~ r 

I 44

SYIN0~~ P R E S S URE ( PSI~~) I 4, 4 
I 

I I I I
V. 

I
’
~ I~I + -- - 

I~~~

~~ ~~

~ 
~I I f ~~~~~~~~

t
~ ~~~I ~ ‘1 

FI~
I.- - - .1 V -.-I 4.4 

I

— , ~~~~ i-H ~V 1
~~ 

~~
j  F~, :-

~ ~ ‘3~ I ~ 
I

‘ I I ’  1. :  ‘ : : I i j i l i i :  11 1 1  ~Ii: ( 3 5 .~~~ :~ ~~ 
I:3 ~ 3 ~t : ~ lIP

I ~~~~~~~~~~~~~~~~~~ 
~~~~~

t I U 
~~ 1 1 1  ~~~ 

it 
I 

~
;

t 
t I’t~j ~

40 I
~~~~~~~ 

- 

r r~ 
•,~~ I~~~ I

I I I I
0 _____ _____ I I I ~~ — — _____ L .._L ~ J.~ ~ —

0 90 NO TOO lID 120 ISO 140 50 NO I T O IW O
FCIJ (CS I END OP TE D (~~~ TS )

— ~~~~~~~~~~~~~~~~~~ — — - —-V.—. • V
— 

V — - V 
~~~~~~~~~~~~~~~ __f —  ~~~~T 5 ”  ‘ — _ - ‘



- ‘“ T F ~~
” VVV V V ~~~~V :,~~~~ _~

V ~~•~~• I ,  ~ - -  , “ - 84.4O0/8~440~~ N + A , i - . V i
~~

1 i i ’ : - - 5 I  5

I PA ~ 
RIL L — I

- 
I - - ~~ ‘ 1 :~~f V V

— — 

I 

-
- E ’ ~ 

- ‘ ~~~~~~~‘
- -  ~~~~ :.±:

_ ‘  

-~V -—.- 
~~ 

:::: ‘ I::- : ::~ .: : . ‘ 
-

‘ 
: i i • i : ‘ ‘ : ‘ : : ,.::i:s: 

~~~~~~ ~~~~~~~~~~~~~ ~~~ 
. 1 : : : : : :

_ _ _ _  -
~ r o o  . c~ :; I : ~ -_-j --~~~~— + ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
I I — 

I I I 
— —

~—- I 
~~~~?3 4 — —I— —~~ —~*~~— I

I ~~~~~~~+ t  I j
$ t I

40 
‘ - I ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ .~~ ~~~

—~~~ 

It 
— 

t 

~ ~~~~~ 
$ _ _f, ,,_ .:._i~II~-i:

___ - 

$ 
I 

_ -- 
t 
- ~~~~ ~~~

. ~L _~~~~~~~~

I $ I 
I 1

_ _  -~ 
_ _  ________ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I — _ _  3

‘-0 INC - I ’  ~~~ A’ - 50 90 I N D  l I D  lID 130 140 ISO 60 ITO IOU
I d )  lCD 1 tIC SPE ED ( KNOTS )

- ____

I V ,  

LIL H~~EI FIGURE 10 - COMPOSITE GRAPHS OF CAPACITY-SELECTOR-VALVE SETTING VERSUS
1: J::::~~: ,:: : :- : ::~ TC13 HOD 1 END SPEED; VARIED WET-STEAM ACCU~~~ TOR

- :::: ::~~ PRESSURES (CVN 68 CATAPULT/DEADLOAD CALIBRATION PROGRAM )
~~ ~ :

~ ~~~
tltfl i • bj

1: i~t~ t.i t ~

~
p :~ ~i p

:i~;:!TI1iiti ih~ i
____________ 

9
“1 I II$ 11I t~4.i.l u.oJ

NO II P25 III 

20



IN b~J~~ IN ~ ~ I/IA ~ 
I 

~ 
~~~~~/  

(

“- V 
V T I I ~~~~N I ~~~~~~~~ V : tTT ‘1”- -

~
- ’ , ” - . 

~~~~~~~~~~~~~~~~~~~ 
• . VV ~ 

~~~~~

V.

~~

•

~~
I

I 4 1  ‘

I 

~~I I I ~ 
~ 

.1_,F)rA_.t::~:::,
__. ~~~~~~~~~~~~~~~~ I 

_, 
F N

U O~~l 
~ 

I V 
I S 

I ~ 
T I N

F 

_ _I!~~~ 
- _L.~. -~~~~~~~

_ Iif 
_ _ _  _ _ _  _ _ _  

F 

- 

1 
- I

:~ i : :  I :  :: ;f .:: -

‘ 

s ’ ’ ’  I ‘ I jjj~ ~J I .  - : : i  : 5 : ’ . 1.115:5 ‘ : 1 ’  , I V I  1:1 1551 55~~: I ,

1(13 1 ~~~ SPECS (~~~ TS)

I . . : .  ~~~~~~~~~~~~ P~S O - T I - M 4 , A N  
V V V _ V I V V I

$ 1 36 100-POIJID (1AILOAD I
I ) 

J E C E I ) ( R — —— — — 
I 

—
SYN ROI PRESSIIIL ( ‘DIE) : . 1 : :  1 : 1 :  1’ 1: .I : ‘ 4 I  1 SI : : : :

0 48 s’~~~~~ L j ’  + 
- -~~~~~~$ -  $ ‘ “-~~~~‘~~ I~~~~’ :~~~~~~ i

I + I
X All - 

~ I: . : : .  - - I
U.

:; ‘
~~t ~ ITO ~~~. 

- 1 : ’  ‘,:— ~:. ::: ,CA. SI $?RSC NUITU - t .  1 ,
8011 TOAl SUE C A I N O .  - -

. I I I ~4~j ~~~~
“ 

FIGURI
( 1 1 3 1  It4 - ..
:: :~~::. 4

V :1 U ;::~ ~~~ -

11

I.

( I . ’ II
~~1 : : - ’  :5 1 . 1 1 1  H U l ii!

NO 70 (C I 120 III 140 INS IWO 110 ISO
0(13 CD I ~~ SPOOR (~~~TS)

~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ 
- - ~~

, 
~~~~~~~~~~~~~~~~~~~~ - . - - - ____________



NATF—}-.N—1137

N N 
~‘ :~ . ~~~~~~~~~~

- 
‘
~ I .:::~~~~~ joo, 00V PouND o(ADuIADIs . I :s :  I t I t j : 5  I ‘

-
~~~~

‘

~~ ‘ I , 

~~~~~ PC L$SUI$~ 4 ~~ V 

: i i !’
~~~~~~~~

• 1~11IH ~::~ ~~~ ~~ ~~ 
~~

-— 

A (5  
+ 

I 

~
V.Vt

~
V. - —  ..

~

. 7.e ,~~~4 ~~~
I .  I : : : :  ::: . ~~~~~ ‘ ‘  ‘

I H :~~H~~ :H~ 
;:~~~,~~

_
~
4.:; ::s I .. . 

1 , 1 1 0 ,:

4 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~L

V - :
~~~~“ 511 ’ IL~~~~~~~~’fl,~~ ~~I L’~~~~~~~~~~~ s~s,~~ ’ IWO ~~~~ ____

TO P) (CS I IlL WElD (~~~~ TS$

~~~~~~~~~~~~~~~~~~~~~~~~

~! ____ FIGURE 11 - COMPOSITE GRAPHS OF PEAK LONGITUD I NAL ACCELERATION VERSUS

~ ______ 

TC13 MOD 1 END SPEED; VARIED WET-STEAM ACCL*UTOR

~ ifilfitil PRESSURES (CVII 68 CATAPULT/D(ADLQAD CAL IBRATION P~)GRAM)
~•1~
~ 

Hi
~Ill1ll,11ffI

9~~~ r1f1
It t;tt~IU tI4~t1
~
.t L i j ~-U4t~fl~1--4---- 4.—

—1~ _-_-_ - ‘~~~~~~~‘~~~~~~~~~~~~~~‘ T - ~ 
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - .



-V S o F l ’- t - ~N — 1 I  (7

320~ 

~~~~~~~ , 

‘ J:-V~ :~~ V 

J
~~~~~~i i ~~~ ~

V
~

V
~~

V ThT~~flI j ~ ~~ F T J H  ‘T’
I I i ot~ II ~ UFA DL OA D

~~ I , R A / I ‘
‘ 

~
‘ ‘ ‘ ‘ ‘

~~~~~
‘
~ 
:—— ~

— ~~~~~~~ - -  ~ ‘‘ ‘ ‘ V - ’

- , 701 1 0 1 4 1  I4 ~ ‘ ‘ ‘ ~ - : - S ’ ’ ’  
~ 

I - I

, V 0 ‘ ‘1110 ‘ O I ’ i I  S , j , ,,,, I - , , -  ~ ‘ ‘ ‘ ‘ V  ~ ‘ ‘ , V

1$ I ‘ ‘ O N  ,7$ I I 4 , I II ’ V ’ I V 
~ I

~~~~ 
- — - _  - - 

~~~~ ~~~~~

I 

_ 

~~~ ~~ ~~
-r1 -

~~ ~~ T~ ~~ 
:

; ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

‘
~~

, ‘h’ - 
~~~~~ 

•::~ :~ 
~~~~~~ 

~~~si’:I
~~~~SO

$ 

_ 
~~ LI u 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 
T-~~~r ~~ 

T~ I
~~~~ 

~ 

— -

~~ 

~~~~~~~~ 

I~~~~~t~ I1~~ ~~ 
~L 

~~~~~ 
LH~H ~ 

-

n I ~ 
~ ~~~ ~ttI 

~~ * ~ I~~ ~ V 
~ 

_

AO~~~— I_ ~~~ - ~~~~~~~~~~ ~~~~~~~ ~~~~~ ~ ~~~~~ — 

~
i_ 

~~~~~~~~~~~ 
I

~~~ - - - -- :: ‘‘I ’ ’ : :~~ :
I

I I ~ 1 ::s 
~~ ~~~~~~~~~~~ ~~~ ~~~~~~~~~~~~~~~~~ ~+ : :  : :_ : : : :.

40 - ~~~- ~~- ~ ~~ ~~~~- -- _ -  * ~~~~ H~ 
T~ 

~ 

~~~~ ~ ~~~ ~ ~~ I

I ~~~~~~~~ 11. ,~F F I i ~~~~~~~~~~~~~~~~~~~~~~~~~ ~F ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ ~ ..I ~~~~
J

1C 13 lID I (NO OPtED (EWOT5)

170 ‘55~~T~~~~~ - . ST ~~~T TTT q~ T ~IVI~ ~~~ I V
~~~I 1 i ) 1 I  / 1 1 /  T I - I  - 1  I’T T 5’11~ Ti ~~ ~I $~*I 

LL4L t Iii LII I  I 
I 

~ ~I I  +~ t~~ 
F

~ 
‘ ‘ . 1 , 1 ’ ’  .1 1 ‘ ‘ I I ~ I I I i I t i t t : I ~

4 I  36, 100—POUND i~ AD L0AD II - I I l l :  I . ’ 1 I I  1$ ; ; 3 l : _ I :  ~: i  I ; : :  I ,  ,~ - I
+ Y D E A O L 1C I~f~~4 fl+ ~~ ~1+~~~~

iV.1
SF5501 P O 1 S S 0 R t  L!1J~ J , ‘ I I I I I I I I  1 1 11 II II lIt II I I I ; ,  ~ 1 I I I  ~I i  I : - ‘ I ,  5 1 1 11 1, 1,  1 1 1 ’ . : I

~~ ~~~~~~ ~~~ flR*~~Ithll~~ I1~~Ih f t I  ~~~~~ F~ 
I~~~1 ~ ~ t ~~~

~~~ --p— ~ ~ U~1}H-~ 
+ ‘

~-j 1 :~ ~ 
— 

~1}W~thi ~, -+--. 
PLAD ON 50800 1 DOU010S ~~~~~~ J~~~ JIa~~thL ~ffI~~~U _ -

Is: 1:5 ~~~~~ Y~~ ~~~~ . ‘Y~~- ~ 
I) - - 

~ 
j-p (11

- ‘~~~I’ 
+ 4 ~~ I 4-1 U I 3 - I I’IPU U1I~t,fl,U4I~ ~ I F 1 .~ 3l

r ~ 
IF ~ L1t~ ~ U

L~U ~iLi ~~~~~~~~~~ 
~I

~~~~~ 3 11

~~~ ~ ffl I~~~~ HI~t 1 L
- 

Ifl 

~ 
~ ‘II tI + IffflWtfl

~~~~~ 

~ 
~ f t ~ 

I
’

~ ~~ 
• 

~~~ ~~ 
~n1

6~
L
~
.i 

SO 
- 

70 
- 

‘50 ~~ !0 TOO 1 ~~~2 
-

~ 0 
‘I ‘ V

4-.-~

- TC I)  CD I END SPE ED (KN OTS)

— ~~~~4~ /F4 N’ 1 ~~~~ ~~~~~~~~~~~~~~~~~~~~~ -, —_— ‘.-.-lV’ ~WE— - - 
‘‘ ~~‘ — - T V - ”~~ 

-
~
— 

~
V __

~~ 
— _ ‘- _~_ V_ ~•~~‘ - -



$101 — ‘. - - ‘ ‘ ‘ ‘ 
~~~~~

“-‘— ‘ -I.. - ‘ $ ‘ ‘II _ I IIN. /I)~~~, I’I _ ‘V : I _ i . . . _ _ . V ._ : _
~~ I _ _ : _ I _ _ _ V

3

- - V 
- -* .1 — - -  — -  I — .. 1_ : :

4+ - 
V - 

‘ H I ‘ , -~~~~~~~ •~~~~~
‘ 

I

- ‘  e

— ~~ $ I  - 
V - - 1~

’’
~ 

- 
- 

V

‘ ‘ ‘: ‘ - : ‘  :flV.~~~ :.~~~~~~~~~ ’

1 ‘ : :
‘ “ ‘ - ‘ -

~~* 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

— -  ‘—. -~ DI - -- - - -- — -  — -V.-.— -

I I

1-V.- I  -
~~~-- A~~~ —  - -

— - 

, ,

~~
_ 

:t .:: .: l : : _ 

‘ : : ~ 
‘ ‘ ‘ ‘ _ V

~
:: : ::  

-
V

— - — — I~~~ 
— — •_ — _4V~ff.~ — —  ~~~~~~~~~~ -

I I I 
1 1 1 $

— AL 
~.il ~— — _~*V_~ V•V_ — — —~~ — — — —.V.,-—-,-. —

I I 
I 

+ 1’_ I I I 
I I I I ’ I $ I I 

160 ITh 100 90 0 I 90 1O6 lT D 120 1)01 1 0 ISo 1.0 I T O
T C I )  ICC I (lID 510(0 (UIDTS(

N. 

i :

- . :::$::: 1 : _ I

- 

~41$4....,iit 1:.t ts:
~ ~~ ~ 4 - I:
- b,- 1:II ..

~ P ~~~
3j13 -

Ii ~ r~ f (0

~ 9~3 4~ 
i~ FIGURE 12 - COMPOSITE GRAPHS OF CAPACITY-SELECTOR-VALVE SETTING VERSUS

a ~I1 ~P TC13 MOD 1 END SPEED; VARIED HYDRAULIC-SYSTEM SUPPLY
to PRESSURES (CVN 68 CATAPULT/DEADLOAD CALIBRATION PROGRAM)

*3 11 ~1. 1 ~I t
i-V- I11 -~ $~

I (s ). •t

~ 1’ ~~ :9~ 1 j . 
1i ~,It I I $ 3  F

113 3
N 

~~~~

22 

- -V.-- -- - -‘ - - —-‘ V -- ,,~ -- ‘-V - ‘
~ -



1 -‘—— —— ——
~~

- ‘ ‘ - - ‘ — ; - - - ‘ ‘  
_
i ’ 

~ ~

V r — —

~~

— — ’

~~ ~ 
‘ 1’ ’— : - ’ ~3~’ ~

— ‘ — — —  

~ I ~~~~~~~~~~~~~~~~~~ :~~~~~~~

‘‘  V 

~ j ~ 

-

~ : ~ L’ - 

~ 
H l 1 ~~1~~~~~

Pj
~~

t D~~)tuAD 
~~~~V • ~~ V~~~~~~~~V V ~ 

: 
1 : ) V~~ V V 4 V V V V V V • V I  ~ ‘‘I ’S ’

I I I ‘ - - I ’’’ 
I __ ~ •IN - . . - - ‘  IOIIk *~,, R ~ . ~~~ , , I - I ~~~. .

~ 

S 

ILA L N~~~~~~~~I+ O T E S ~ I 

~~~~~ 

~ ~~I 
~~~ ~~~~~~5001 AN I 1 01 

~~~~~~~~~~~~ ‘ I ~ -~~ - I V ~~~~~~~ -~~~~~~~~~~ 
~~~~~ - V . • 1 V O  

~~ 4 - ~ ~ 

I 

~ ~~~~ 

-_

~~ 

—-V - +~ 
~~~~ 4~I ~ ~~~~~~ ;;ot~ 

_ 

~ 

I

I 

~~~~ I~~~ ~~~ ~~~~~~~~~~~ I- -

~~ L~ 
_ _  

I

I 

~~~~ ~~~~~ ~~~~ ~~~~~~~~3 +

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

t
~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1

_ 

I~~~~~~~~~

_ _ _ _  

-H 

~.EJ ~~ ~IIUJiJ ~~~~~~~~~~ ~~1 

~B L~J~ ~~ J1~~~~~ NO
V L

l 

:l~
0013 — I OlL SPUD (NRDTS)

- ‘ ‘  ‘“1- ’ 1. - . ‘ j ,  I , T5T,~~ ,T. - , ) . .s l I, . ‘I II -T ’I r:rn I, ,, L , ,  ~~~~T~~5~~’ 
— ‘5’F —-

t I: II::: ‘‘‘‘ I’ :: ; ; :  : : :  ::: i~~;: i : I 1 : : t : I  ‘ I I  . ,,. : :4 : t ~ , I: I I;: ~~~ç 10 p~~~ I 6

— I --- + ‘536,Ioo_ polj.J D(.~L 
5: 4i1 ‘ ‘ i ’ ’ ’  i1~ 4:1 ~~~_ - . ,. ‘ . 5

_ _ _ _  

+ 

4T h I  ~~~~~~~~~~~
—

Fl_ As ,’ 108040 NOOTIS I LI4 - t t t  ;~ 1 .  1 ’ I + ‘ ,  I I I  5 .3 1
a ‘ -_ 8010 TIllS OUt (YOS T .1”l - - $1 + t 1 , 1 V  :~i-I -~~~~ ~~ - 1-1 ‘~~‘1

_ _ _ _  _ _ _ _  

I I 
-IF I ~~ 

FIGI

L ~ L ~~~~ 

II 4 (~~ I

a + IF
I 

1( 1 I I t 
3 

1 I 11I’~ 
~ 

I I I I  
III 

~~~

I .1 I I
~~~~~~~~~~~~~~~~~~~~~~~

j
~~~~~~~~~

t
~~~~~~~~~~~~

:

I 
I t
~~ II f t -  ‘ - -  

~+ I fl 3 1 3 U ~HH ~~i1Hi Hi -~ 1 3 $
-- ..~ s-I ‘ 5 I 

9 
+ i-f t s-I W 

9 
- 4 t.~ 

1

_  ~~~~~~~ 

1

1013 I (IC SPIED (KNOTS)

-- w’-— ~~~~~~~~~~~~~~ 
, 

~ —~~• - — - ‘ ‘ V ~~~~~~~~~~~~~~~~ -
~~~~~~~~~~~ V —-



NATF—EN—1137

— - - - 
- I I - 5’5~T ;’1-~ ‘I~~~ ’ - - - I’’

IN - t o  1
lI+ 100 I I  ~51 *AI,DA D 

I

-

- 
‘:
~ ~ 

J
~~~~~

7

~~~:: ~±4 :I .~ F I .~~1 ~~~~~ 
~~~~~~~~~~~ 

~1~L ~
‘ 1 T ~~~~~ ~~~

. 

-

~_II F
~~~~~~~~L4 j I

I I

~~~IC ~~~~~~ l0 ~~ 
~~~~~

1(13 ~~~~ I (IC SPEED (KN OTS)

,~~ 
~

-
~~

3 ’ - FIGURE 13 - COMPOSITE GRAPHS OF PEAK LONGITUDINAL ACCELERATION VERSUS
TC13 MOD 1 END SPEED; VARIED HYDRAULIC-SYSTEM SUPPLY

PRESSURES (CVN 68 CATAPULT/DEADLOAD CALIBRATION PROGRAM)

I
I ~ I

70 50

- --. ______ ~~~ICJ4’~ ’~~~~ , ~~~~~~~~~~~~~~~~~~~ — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - P’~~~,_’4 ~~~~~~ - -V.-—,__,-__ 1- — -



NATF—EN—11 37

D I S T R I B U T I O N

DDC - 12

NAVAIRSYSCOM (AIR-06)
(AIR -95 4 ) - 2
(AIR-5372) - 3

NAVAIRTESTCEN (SA-70)

COMO PTEVFOR (734)

NAVA IRENGCE N (90)
(91)
(91111 (TISCA )) - 2
912) - 6
95)
96)
(991

-----
p

I 

_ _ _ _ _ _ _  

_ _ _ _ _ _ _ _ _— ‘~~~~~~~
_ - 

-- .-—- ~~~~ 50’~~ V 4  ~~~~~ I “V._ 
- - 

- ‘


