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FOREWORD

This document summarizes loads, accelerations, velocities, and other
parameters statistically analyzed and extracted from test data representative
of the various shipboard and shore based launching and recovery equipment
employed by the U.S. Navy. In determining the volume of information to be
presented, every effort has been made to condense the data and yet present it,
as much as possible, in a form that requires the least amount of additional
calculations by the user. The data shown herein may be used to derive time
histories of loads and accelerations for the design conditions of MIL-A-8863
"Airplane Strength and Rigidity, Ground Loads for Navy Procured Airplanes’ and
MIL-A-8866 "Airplane Strength and Rigidity, Reliability Requirements, Repeated
Loads,and Fatigue.”
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1. SCOPE

1.1 General. The information contained herein presents loading
characteristics, associated parameters, and methods to be used in calculating
the catapulting and arresting loads of MIL-A-8863 and MIL-A-8866 for the
design of U.S. Navy airplanes operating from shipboard and shorebased launch-
ing and recovery gears. A listing of such gears for which data is contained
herein is given in Table 1.

2. REFERENCED DOCUMENTS

2.1 Issues of documents. The following documents of the issue in

effect on date of invitation for bids or request for proposal, form a part of
this standard to the extent specified herein.

SPECIFICATIONS
MILITARY
MIL-A-8863 Airplane Strength and Rigidity -
Ground Loads for Navy Procured
Airplanes
MIL-A-8866 Airplane Strength and Rigidity -
Reliability Requirements, Repeated
Loads, and Fatigue
MIL-A-8868 Airplane Strength and Rigidity - Data

and Reports

(Copies of specificaitons, standards, drawings, and publications required by
contractors in connection with specific procurement functions should be
obtained from the procuring activity or as directed by the contracting
officer.)

2.2 Other publicaitons. A listing of Navy publications which include

loading and performance behavior of equipment contained herein is presented,
for reference only, in Table 2.

3. DEFINITIONS

Not applicable
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TABLE 1. Launching and Recovery Gear

Location - Type Equipment Description Carriers Installed On
C7 (metering rod) 550 psi CVA 60(2), CVA 61(2),
variable pressure CVA 62(2)
C7 Constant pressure CVA 59(2), CVA 61(2)
CVA 62(2)
C11-1 (full expansion) 550 AVT 16(2)
psi variable pressure
C11-1 (metering rod) 550 psi | CVA 59(2), CVA 60(2)
variable pressure
Cll-1 Wet Accum. (metering CVA 43(3)
rod) 550 psi variable
Catapults C13 1,000 psi variable pressure | CVA 63(4), CVAN 65(4)
-C13 900 psi variable pressure CVA 64(4), CVA 66(3)
C13 Wet Accum. 800 psi CVA 67(3)
constant pressure
Shipboard Cl13 Wet Accum. 520 psi CVA 41(2)
constant pressure
C13-1 Wet Accum. 800 psi CVA 67(1)
constant pressure
C13-1 900 psi variable pressure | CVA 66(1)
ClI3-1 Wet Accum. 520 psi CVAN 68(4)
constant pressure
MK7-1 Arresting Gear without | AVT 16
sheave dampers
MK7-2 Arresting Gear with CVA 43, CVA 59, CVA
Arresting Gear sheave dampers 60, CVA 61, CVA 62,
CVA 63, CVA 64, CVA
65, CVA 66
MK7-3 Arresting Gear with CVA 41, CVA 67,
sheave dampers CVAN 68, CVAN 69
Catapult CEl-3 Various shore stations
Shorebased Arresting Gear M-21 Various shore stations
E-15 Emergency Gear Various shore stations
Note: Number of each catapult type shown in parentheses.
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TABLE 2. Related Navy Perfomace

Charts and Bulletins

l

Operation Equipment Chart or Bulletin Revision Date? Title
All Shipboard Catapults NALC 16900 6-1-74 Aireralt Carnier Referenee Data Manual
Al Shipboard Catapults NAEC Misc 08627 B 11-3-75 Shipboard Catapult Mimumum Performance and Load
Factons for Aweraft Design
NALC Misc 06585 B 11-19-59 Minimum Performance for CVT-16 Catapults
Ciiei NALC Misc 08486 ¢ 5-25-66 Minimum Performance for CV42, -59 Catapults
NAEC Misc Q8485 5-18-66 Minimum Performance for CV-34 Catapults
NAFC Mise 09727 7-11-74 Minimum Performance for CV-60 Catapults
Cl1-1 {Wet Accum.) NAEC Misc 09333 6-14-72 Mimmum Performance for CV43 Catapulis
7 NAFKC Misc 08546 B 24469 Minunum Performance for CV-59, -60, <61, -62
Cataputts
NAEC Mise 07819 12-15-61 Minimum Performance for CV-63 (1,000 psi variable
:_é’ pressure) Catapults
'g NAEC Misc 07810 11961 Minimum Performance for CVN-65 (1,000 psi
3 variable pressure) Catapult
- Ci3 NAEC Misc 08272 B 3-12-70 Minimum Performance for CV-64 and 66 (900 psi
variabic pressure) Catapulis
NAKC Misc 08747 8-26-68 Minimum Performance for CV-67 (800 psi Wet
Accumulator) Custant Pressure Catapuits
NAEC Misc 08970 3-12-70 Minimum Performance for CV-41 (500 psi Wet
Accumulator) Constant Pressure Catapults
NAEC Misc 08260 B 3-12-.70 Minimum Performance for CV-66 (900 psi variable
pressure) Catopult
[of %3 I NAEC Misc 08754 9-9-68 Minimum Performance for CV-67 (8OO psi Wet
Accumulator) Constant Pressure Catapuit
NAEC Misc 09698 8-5-75 Minimum Performance for CYN-68 (520 psi Wet
Accumulator) Constant Pressure Catapults
CEL3 SATS Aircraft B 7-1-68 Launching Aircraft from the CE1-3 Catapui;
Launching Bulictin Parameters and General Data Concerning
No. 1048
All Shipboard Arresting Gear NAEC 06900 6-1-74 Aireraft Carrier Reference Data Manual
All Shipboard Arresting Gear NAEC Misc 08626 A 3-13-69 Shipboard Arresting Gear Capacity for Aircraft Design
MK7-1 NAEC Misc 08749 - B-26-68 Performance Chart for Mk 7 Mod | Arresting Gear
with Sheave Dampers
MK7-2 NAEC Misc 08750 - B-23-68 Performance Chart for Mk 7 Mod 2 Arrestng Gear
fad with Sheave Dampers
& —_
g ———— -
|4 MK7-3 NAEC Mise 08744 8-6-68 Performance Chart for Mk 7 Mod 3 Arresting Gear
o with Shcave Dampers
NAEC Misc 08574 B 12-19-73 Pesformance Chart for 115 (200 ft. span) Emergency
115 Arresting Gear
. NALC Mise 08375 B 12-26-73 Performance Chart for 115 (300 fu. span) Emergency
Arresting Gear
M-2i Aircrait Recovery i 7-9-74 Land-based Arresung Gear Bulictin

Bulletin 45-121°

! The methodology used

in deriving the curves of MIL-STD-2066(AS) reflect structural requirements. NAEC
performance charts are based on different methodology; therefore, some differences exist.

2 Charts are applicable per dates given; NAEC should be consulted for most recent bulletins.
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4. GENERAL REQUIREMENTS

4.1 Description of forcing functions. The forcing functions are
presented as load versus stroke data. The form of presentation is adjusted to
provide condensed and yet readily usable data. This necessitated presentation
of data in basically three different forms. For catapulting, the data are
presented in a tabular form, nondimensional for the shorebased catapults and
dimensional for the” shipboard catapults. For arresting, they are presented in
a graphical nondimensional form. The equation for the data that are presented
in a nondimensional form is:

F R
T cMv2

L

where: L nondimensional |oad

F = catapult tow force or arresting force parallel to the deck or
ground, pounds

C = correction factor; for catapulting C = 1

R = total stroke for catapulting or total runout for arresting, feet
M= airplane mass, slugs

V = catapult end speed (including effects of rolling friction and

aerodynamic drag, but not thrust) or engaging speed, feet per
second

W= airplane weight, pounds

The nondimensional stroke is defined as X, where X is the value of stroke or
runout in feet. R

4.2 Tolerance limits of forcing functions. The catapulting and
arresting forcing functions presented herein have been derived from empirical
analyses of data obtained from a large number of both deadload and airplane
tests. In general, the test results include the effects or perturbations in
loading behavior due to wear, temperature, manufacturing tolerances on compo-
nent parts of the gear, installation tolerances (from ship to ship and from
one location to the other on a given ship), etc. These effects are presented
in the form of mean values and tolerance limits. Such limits were determined
by statistical analyses of the large number of records of time histories of
loads, accelerations, velocities, stroke, etc. The upper and lower limits
about the mean are stated as 90-90 probability limits. This means that there
is 90 percent confidence that 90 percent of the data as obtained in practice
will fall within these limits at each stroke position. In the discussion and

the examples that follow, the force and the nondimensional load shall have the
following notations:

F,= force at upper 90-90 probability limit or upper boundary, pounds
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L .= nondimensional load at upper 90-90 probability limit or upper
boundary

F.= mean force, pounds

L, = mean nondimensional load

F_= force at lower 90-90 probability limit or lower boundary, pounds
L, = nondimensional load at lower 90-90 probability limit or lower
boundary
4.3 Nondimensional load-stroke diagrams - derivation of. The

nondimensional load-stroke diagram is a plot presenting the nondimensional
load L as ordinate versus the nondimensional stroke X/R as abscissa. Such a
presentation permits derivation of numerous dimensioned diagrams from a single
diagram. The diagram is derived from a statistical analysis of a substantial
number of catapult launch and arrestment records which are first normalized to
the same base and then nondimensionalized. Slices are made at frequent inter-
vals of stroke to obtain load variation and thus establish the upper and lower
90-90 probability envelopes. Within the boundaries of these envelopes, a
multitude of diagrams can be drawn. These diagrams, however, muse satisfy the
constant area requirements under the nondimensional load-stroke diagram of
paragraph 4.4. For simplicity and standardization, however, a 90-90 prob-
ability diagram is formed following the envelope upper boundary during the
early portion of the stroke but crossing over and picking up the envelope
lower boundary during the later portion of the stroke to satisfy the constant
area requirement. The other 90-90 probability diagram is defined as the
reverse of this. The mean load lies midway between the two extremes of the
envelope boundaries. The maximum load is defined as the highest value of
nondimensional load occurring on either diagram or on a connecting line.
Connecting lines are used to completely describe the 90-90 probability
envelope boundaries. Figure 1 shows the upper 90-90 peak load occurring on a
connecting line for this particular case. For other cases it may occur during
the early or the later portion of the stroke. Figure 1 also gives typical
nomenclature for all nondimensional arresting load-stroke diagrams. The
catapult load-stroke diagrams are derived similarly but are presented in a
tabular form and are dimensioned for the shipboard catapults. This was done
because such a presentation permitted retention of the general applicability
without increasing the number of tables required. The nomenclature of the
catapult load data is the same as that shown in Figure 1 except for the
absence of the oscillatory loads.
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4.4 Area under the nondimensional load-stroke diagrams. To determine
the area constraint for catapulting, consider the energy balance equation:

R
%MVZ fo [F - Fp - Fp] dX

force of friction

where: FF

F,= force of aerodynamic drag

or

1 - R R .
R, L Ra/R =5 %er[{) FRax + £ dex:l

The left hand term is the area under the nondimensional load-stroke diagram.
The second term of the right-hand side of the above equation has been
evaluated for different catapults, extreme ranges of endspeeds, and gross
weights using the equations of 5.2.6.1.1 for friction and drag, and has been
found to be nearly equal to .01. Therefore the area under the nondimensional
load for catapulting shown herein and the area that has been used for the
derivation of the numerical load-stroke tabulations are based on an area under
the nondimensional load-stroke diagram equal to .51.

To determine the area constraint for arresting, the following energy equation
applies:

R
%MV2= { [F+ Fp + Fp -T] dX

where: T = airplane thrust

or

vz Jy 1 FdX/R =5+ I%NZ[J‘; R qax -jb‘R Frax - f R Fndx]

For the purpose of making the load-stroke diagrams presented herein as general
as possible, a constant value of thrust = .4W (base thrust) was used through-
out the stroke. A constant value of engaging speed (base engaging speed) for
each gear was also used (see Section 5 for corrections required for other
values of thrusts and engaging speeds). The sum of the integrals on the
right-hand side of the equation above has been evaluated for all gross weights
using again for friction and drag the equation of 5.2.6.1.1. This sum has
been found to vary very little for each gear. The corresponding areas are .50

for the E-15, .54 for the MK 7-1, .55 for the MK 7-2 and MK 7-3, and .57 for
the M-21 gear.
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5. DETAIL REQUIREMENTS
5.1 Launchin ear (catapult loads).
5.1.1 Types of catapults. The data presented herein apply to the C7,

C11-1, C13, and C13-1 shipboard catapults and the CE1-3 shorebased catapulta

5.1.2 Catapult tow force load-stroke tables. Data for catapult load-
stroke curves are given in a tabular form. Each table has been arranged to
show for a specific catapult the upper, mean, and lower boundary value of the
horizontal tow force versus stroke; in dimensional form for shipboard
catapults and in nondimensional form for the shorebased catapult.

5.1.2.1 Shipboard load-stroke tables. For shipboard catapults numerical
load versus numerical stroke data are shown in Tables 3 through 32 for
specific airplane weights and catapult energy levels. The peak load attained
during a launch is underlined for each weight. Catapult energy level is
expressed as accumulator pressure setting for the variable pressure C7, CIlI,
and C13 catapults, and as control selector valve (CSV) setting for the
constant pressure C13 catapults.

5.1.2.2 Shorebased load-stroke tables. Due to the variable total stroke
R of the shorebased catapult, the load-stroke data is given in Table 33 in
nondimensional form to minimize the number of tables required.

5.1.3 Catapult stroke.
5.1.3.1 Shipboard catapult total stroke values. The following values of

the total stroke, R, are used for each catapult:

Catapult Total Stroke, R, feet
Cr 247
Cl1-1 205
C13 243
C13-1 302
5.1.3.2 Shorebased catapult total stroke values. To change the nondimen-

sional load-stroke data of Table 33 to dimensioned load and stroke values, two
values of total stroke R, must be used as follows:

(a) Airplane total stroke values. The curve of Figure 2 repre-
sents the total stroke due to all forces acting during the

launch. This curve is used to dimension the nondimensional
stroke value.

(b) Interim total stroke values. The curve of Figure 3 repre-
sents the total stroke due to tow force only. It is used to
dimension the nondimensional value of the catapult tow force,
F, from the nondimensional load, L, given in Table 33.

5.1.4 Catapult energy level. To determine the accumulator pressure or
CSV setting for shipboard catapults the minimum catapult end speed, ‘cat rein,
must be found. This is found by subtracting from the minimum airplane launch

8
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speed, V., the minimum wind over deck WOD and the end speed increment
due to engine thrust, V_is determined by airplane performance while
W O D,, and the criteria for determining V, are defined in the detail speci-
fication. Having thus determined V_min, the accumulator pressure is found

from Figure 4.1, 5.1, 6.1, 7.1, 8.1, 6.1, 10.1, 11.1, 12.1, and 13.1 as a

min?

function of airplane weight and V_min.
5.1.5 Shorebased catapult end speed. To change the nondimensional load

data presented in Table 33 to dimensional load values, the value of the end
speed must be determined. This is the airplane ground speed at the instant of
tow force cutoff.

5.1.6 Peak catapult force. The peak catapult force attained during a
shi pboard launch as a function of weight and catapult energy level is shown in
Figures 4.2, 4.3, 5.2, 5.3, 6.2, 6.3, 7.2, 7.3, 8.2, 83, 9.2, 9.3, 10.2,

10.3, 11.2, 11.3, 12.2, 12.3, 13.2 and 13.3. Separate fanmilies of curves are
given for the upper or maxinum and mean values of the peak |oad. The m ni mum
val ues of peak |load are not shown in this fern but may be obtained fromthe

| oad-stroke tables. For obtaining the peak |oads for internediate values of
airplane weights and catapult energy levels linear interpolation nay be used.
for shorebased catapults the peak catapult force nust be conputed.

5.1.7 Catapult primary loading rate. The catapult primary |oading
rates expressed in g's per second, is inposed on the airplane during the
initial stages of the catapult operation. The values of the primry |oading
rate as a function of weight and accumul ator pressure are given in Figures
4.4, 4.5, 5.4, 5.5 6.4, 6.5, 7.4, 7.5 8.4, 8.5 9.4, 9.5 10.4, 10.5, 11.4,
11.5, 12.4, 12.5, 13.4, 13.5. Separate famlies of curves are given for the
upper or maxi mum and mean val ues of the primary |oading rate. The |ower or

m ni num val ue of primary |oading rate can readily be obtained since it is the
sane anount bel ow the mean as the upper is above the mean. For obtaining the
primary loading rates for intermediate values of airplane weights and accumu-
| ator pressures linear interpolation must be used

5.1.8 Sample of calculations.
5.1.8.1 Sample of calculations for shipboard catapults.
Given data: Airplane launch weight - 45,000 pounds
C7 catapult, total stroke, R - 247 feet
Airplane minimum launch speed, V,_ - 148 knots
Minimum wind over deck, WOD,, - 15 knots
End speed increment due to engine thrust, VET - 6 knots

Data to be
determined: (a) Accumulator pressure

(b) Catapult primary loading rate

(c) Catapult peak tow forces for each of the following
conditions:

(1) Upper boundary

9
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(2) Mean
(3) Lower boundary

(d) Load-stroke for the upper boundary

Solution: (a) Accumulator pressure -
Veatyin = Vmin - WODmin = VET
= 148 - 15 - 6
= 127 knots

Veatmin

From Figure 4.1, for 127 knot end speed and launch weight of
45,000 pounds, an accumulator pressure of 450 psi is

obtained.

(b) Catapult primary loading rate - From Figures 4.4 and 4.5,
upper boundary and mean catapult loading rate values are
10.15 and 8.25 g's per second, respectively. The lower
boundary value is obtained as 8.25 - (10.15 - 8.25) = 6.35
g's per second.

(c) Catapult peak tow forces -

(1) Upper boundary - Interpolation is required using Table
3, as follows:

F,for 40,000 Ib airplane at 49 ft and at 450 psi
164.9 kips

F,for 50,000 Ib airplane at 49 ft and at 450 psi
176.5 Kips

delta weight tabulation = 10,000 Ibs;
corresponding delta load = 11.6 kips
delta weight this case = 5,000 |Ib over 40,000 Ib

Fu for 45,000 Ib airplane

(13,888 x 11-6) + 164.9 = 170.7 kips or 170,700 lbs

]

The peak tow force can be also obtained by using Figure
4.2.

(2) Mean - By interpolation using Table 4, or using Figure
43 F, = 157,600 Ibs

(3) Lower boundary - By interpolation using Table 5,

F, = 144,500 1bs

10



(d) Load-stroke data for the upper boundary - In the dynamic

analysis requirement of MIL-A-8863 it is necessary to have
data for the relationship between the actual
X, and the catapult tow force, F, which acts on the airplane.
This is obtained either directly or by straight line inter-

polation using the tabulated numerical
Using Table 3 and interpolation., the upper boundary diagram
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is formed as shown in Table 34.

catapult stroke,

|oad-stroke

TABLE 34. C7 Catapult Tow Force vs Stroke for a 45,000
Pound Airplane
Stroke Fy Stroke Fy
(feet) (lbs) (feet) (Ibs)
0 54,800 86 160,000
.2 76,150 929 155,050
1.2 123,750 111 150,550
2 135,500 124 145,650
6 157,100 136 139,600
12 163,700 148 133,250
I 166,550 161 128,350
2 167,350 173 123,750
31 168,450 185 119,300
37 169,650 198 114,200
49 170,700 222 105,250
62 167,450 247 96,100
74 164,600

11




5.1.8.2

Given data:

Data to be

determined:

Solution:

Downloaded from http://www.everyspec.com

MIL-STD-2066(AS)

Sample of calculations for shorebased catapults.

Airplane launch weight - 37,685 pounds
Type catapult - CE1-3

End speed requirement - 150 knots
Airplane thrust - 13,200 pounds (.35W)

Load-stroke for the upper boundary

Load-stroke - To obtain the relationship between the catapult
stroke, X, and the catapult tow force, F, the following
operations are performed:

(a)

(b)

(c)

(d)

(e)

From Table 33 interpolate between 30,000 and 40,000 Ibs, to
get the desired nondimensional load values of L for the given
airplane weight. These values are shown in the second column
of Table 35 at different X/R values.

From Figure 2, using the given data, solve for the airplane
total stroke, R, hence R = 1,010 feet.

The catapult stroke, X, may be found by multiplying the non-
dimensional stroke, X/R, value by the R value of 1,010 feet.
The values of stroke are shown in the last column of Table
35.

To calculate the tow force, F, ‘the value of the interim total
stroke must be used. This value, obtained from Figure 3, is
1,320 feet.

LuMv2
Hence F,=
R
v 25583 x (150 x 1.689)2
F,=
1,320
or F.= 56,908.9 x L

and F is determined by substituting the values of L, shown in
Table 35, as a function of X/R.

Tabulation of the tow force for the upper boundary is shown
in the third column of Table 35.

12



MIL-STD-2066(AS)

Downloaded from http://www.everyspec.com

00°0T0T 0 0 000°T
0S "6S6 8%0°6 6SI° 056 °
00°606 Lyv 91 682" 006"
05 "898 628°02 99g° 058"
00808 9%¥ ‘82 A 008"
0S " LS. 112°92 547 0sL®
00°L0L 9L5°9% L9%° 00L"
0S°959 TLL LT 88% " 059
00°909 62982 €0G " 009°
0S "G¢¢g 291°0¢ 0gs” 066G -
00 °GO0S GGl 1¢e 866" 00G*
0S "¥S¥ gL ‘g €86 " 0S¥
00 "$0¥ 9IE°¥E €09° 00¥%°
0G°g¢¢ Lz22'sg 619" ogg"*
00°€0¢ 89G°ge GZ9 " 00g"*
0S "2S2 6€L°SE 829" 083"
00°202 popise €29° 002"
06" 1ST 0L1°S¢g 819° 081"
GZ2°921 0LI‘SE 819" 63T °
00°10T orgise 29° 00T
SL SL G29°sg 929" SL0°
0s- oS oLLése 819" . 0S0°
GZ°G2 L9z%°z¢e 196" Gz0°*
0 LY.L 92 0Ly ° 0
(1) oot (2)x 680699
® O ® ®
(1097) s
Mm“ mmwv Ay Wm,
€€ sjqe], EOH& sonjeA Mmzo_wﬁo:ﬁwcoz

[BUOISUBUII(]

wcmﬂauﬁw. punog m.w@amm B 103 9j013§ SA 32103 mol 3ITndele) £-THD Yl JO UOTIBTNOTE) °*Cf TIGVL




Downloaded from http://www.everyspec.com

MIL-STD-2066(AS)

5.2 Recovery gear (arresting loads).
5.2.1 Arresting gears. The data herein are presented for two types of
arrestments, i.e., routine and emergency. The gears used for routine or

normal arrestments are the shipboard arresting gears, MK7-1, MK7-2, and MK7-3
and the shorebased M-21 gear. There are many emergency arresting gears in use
but data for only the E-15 gear are shown.

5.2.2 Nondimensional load-stroke diagrams. Diagrams of nondimensional
load versus nondimensional stroke are presented for specific airplane gross
weights in the figures shown in Table 36. Each figure shows, for each gross
weight, three smooth curves and an oscillatory curve. The three curves are
the upper,the lower 90-90 probability diagrams, and the mean. The

oscillatory curve will be discussed in paragraph 5.2.3. For weights not shown
in Table 36 interpolation must be used to obtain the nondimensional l|oad.

TABLE 36. List of Figures Showing Nondimensional Load vs Stroke Curves
for Specific Airplane Weights and Arresting Gears
Aircraft
Weight (1bs) Arresting Gears
MK7-1 MK7-2 MK7-3 M-21 E~15
10,000 Fig. 14.1  Fig. 16.1 Fig. 18.1  Fig. 20.1 Fig. 22.1
15,000 Fig. 14.2  Fig. 16.2 Fig. 18.2  Fig. 20.2 Fig. 22.2
20,000 Fig. 14.3 Fig. 16.3 Fig. 18.3 Fig. 20.3 Fig. 22.3
30,000 Fig. 14.4 Fig. 16.4 Fig. 18.4 Fig. 20.4 Fig. 22.4
40,000 Fig. 14.5  Fig. 16.5 Fig. 18.5 - Fig. 20.5 Fig. 22.5
50,000 Fig. 14.6  Fig. 16.6 Fig. 18.6  Fig. 20.6 Fig. 22.6
60,000 Fig. 14.7 Fig. 16.7 Fig. 18.7 Fig. 20.7 Fig. 22.7
5.2.3 Oscillatory nondimensional load-stroke curves. Because of cable

dynamics there is an oscillatory force during each arrestment. For each non-
dimensional load-stroke curve shown herein, the oscillatory nondimensional
load is shown superimposed on the mean load-stroke curve. Actually, the oscil-
latory load must be also superimposed on the upper as well as the lower 90-90
probabiliuty load curves. The dotted line on each diagram represents the upper
limit of the oscillatory load about the upper 90-90 envelope boundary and
therefore contains the highest value of peak load during an arrestment. It
should be noted that the amplitude-and the frequency of the oscillatory curves
are average values and that frequency can vary as much as one half cycle in
either direction from that shown. Therefore, in extracting the maximum non-
dimensional load from the curves listed in Table 36, allowance must be made

14
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for the frequency variation so that the peaks of the oscillatory and the
smooth curves coincide. The average half amplitudes and average frequencies
for each arresting gear and specific weight of Table 36 are shown in Figures
15.3, 17.3, 19.3, 21.3 and 23.3 as a function of nondimensional stroke. To
obtain average half amplitudes and frequencies for intermediate airplane
weights, linear interpolation must be used.

5.2.4 Runout. The values of runout vary for each arresting gear. The
runout value must be used in obtaining dimensional values from the nondimen-
sional load-stroke curves.

5.2.4.1 Runout for shipboard arrestments. The runouts for the MK7-1,
MK7-2, and MK7-3 gears are 230, 310, and 340 feet respectively.

5.2.4.2 Runout for shorebased arrestments. The runout is variable and
can be obrtained from Figure 21.6, and Figure 23.1 as a function of airplane
weight and/or engaging speed. For calculating loads, the mean value of the
runout must be used for emergency arrestments. For routine shorebased arrest-
ments, runouts associated with the mean and upper 90-90 loads are to be used.

5.2.5 Engaging speeds. Engaging speeds along with airplane weights and
runout must be used for dimensioning the nondimensional load-stroke curves.

5.2.5.1 Engaging speeds for normal arrestments. Engaging speeds up to

the limit engaging speeds shown in Figures 15.1, 17.1, 19.1 and 21.1 for the
MK7-1, MK7-2, MK7-3, and M-21 gears may be used.

5.2.5.2 Engaging speeds for emergency arrestments. Engaging speeds up to
160 knots may be used.

5.2.6 Corrections to the nondimensional diagrams. It was pointed out
in Section 4 that the nondimensional diagrams are correct for only certain
base conditions. Therefore some corrections are required to make the diagrams
applicable to the general case.

5.2.6.1 Corrections for routine arrestments.

5.2.6.1.1 Corrections for thrust and engaging speed. In Section 4 it was
stated that the area of the nondimensional diagrams is nearly constant for the
base thrust and engaging speed for each arresting gear. The base thrust is a
constant 0.4W during the runout for the shipboard gears and is as shown in
Figure 24 for the M-21 gear. The base engaging speeds are 130 knots, 135
knots, 145 knots and 160 knots for the MK7-1, MK7-2, MK7-3, and M-21 gears,
respectively. To make the diagrams applicable to the general case the-area
and the nondimensional load (including the oscillatory load) have to be
multiplied by a correction factor. This factor is the ratio of the area of
the nondimensional diagram for any engaging speed and thrust to the area of
the nondimensional diagram corresponding to the base thrust and engaging
speed. The correction factor is given by the following equation:

15
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) 2
[.5 Mv2 + TR - kjWR - ko S X Vi 2dX VB
C = 0
2 4+ T - SRy2 ax | v2
.5 MVpZ + TpR - kIWR - ko 2
0 1B
where: k,= .017, coefficient of rolling friction,

k,” (.011 + 2.2 x 10-6 W) aerodynamic drag

coefficient, Ibs sec?
ft

V. = instantaneous velocity, ft/sec,

and the subscript B for V and T refers to the base cases for
which the nondimensional diagrams are presented.

Plots of correction factors for selected values of thrust are shown in Figures
15.2, 17.2, 19.2, and 21.2 as a function of engaging speeds. If, for a
particular airplane, the values of the coefficients and thrust are different

than those appearing here, the applicable parameters can be substituted into
the numerator above to obtain a more accurate correction factor.

5.2.6.1.2 Correction for wet tape. When the M-21 arresting gear tape is

wet oscillatory loads increase. Figure 21.7 gives the correction factor for
this situation.

5.2.6.2 Correction for emergency engagements. The correction factor for
the E-15 gear is 1.0 since it is assumed that the thrust is always equal to
drag during the arrestment. Figure 23.2 gives the correction factor for
converting 300 foot span to 200 foot span.

527 Diagram dimensional load scale. For each nondimensional diagram

a base dimensional load scale is given. To obtain a dimensional value for

other than base conditions corrections as shown at the bottom of each diagram
must be made.

5.2.8 Peak arresting force. The peak arresting force can be obtained
from the nondimensional load stroke diagrams. For easy reference the maximum
and mean peak arresting forces have been plotted as a function of engaging
speed for different values of weights. These are shown in Figures 15.4, 15.5,
17.4, 17.5, 19.4, 19.5, 21.4, 21.5, 21.8, 23.4 and 23.5. Peak values for
intermediate weights can be approximated by visual interpolation.

5.2.9 Sample of calculations.

16



5.2.9.1

Given data:

Data to be
determined:

Solution:

FU+osc
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Sample of calculations for normal arrestments.

Airplane weight - 17,500 pounds
Airplane thrust - 7,500 pounds (.43W)
MK?7-1 arresting gear

Engaging speed - 100 knots

(a)

(b)

(a)

Peak arresting force for the upper 90-90 probability with and
without the oscillatory force; also, corresponding forces at
the same stroke for the mean and lower 90-90 probability.

Load-stroke curves for the upper 90-90 probability including
the oscillatory force.

By inspecting Figure 14.2 for 15,000 pounds weight, and
Figure 14.3 for 20,000 pounds it appears that the peak force
17,500 pounds will occur at X/R = .23. (In cases where this
is not immediately apparent a trial and error method may be
used.) Calculation of the nondimensional load is shown in
Table 37, where the values of the first two rows of nondimen-
sional load without the oscillatory for weight of 15,000
pounds and 20,000 pounds are obtained from Figures 14.2 and
14.3. The nondimensional component of the oscillatory load
for 15,000 and 20,000 at X/R = .23 is obtained from Figure
15.3. The values of the second through the fifth column of
the third row for 17,500 pounds weight are found by interpo-
lation. The values of the last three columns of the third
row are the values of the nondimensional load including the

oscillatory component.

Substituting in the formula of 4.1 the values of L from Table
37, 17,500/32.2 slugs for M, 100 x 1.69 ft/sec for V, 230 ft
for R, 1.09 for C (see Figure 15.2) and solving for F, the
following peak arresting forces are obtained.

= .625 x 1.09 (L7.500) (100 x 1.69)2
32.2 230 = 45,900 1bs

= .833 x 1.09 (172500 (100 x 1. 69)2
32.2 = 61,200 1bs

= .762 x 1.09 (17’500) (100 x 1.69)2
32.2 / 230 = 56,000 1bs

= .970 x 1.09 (17,500 (100 x 1.69)2
. 32.2 230 = 71,300 1bs

17
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17,500) (100 x 1.69)2

32.2 230 = 35,900 1bs

17,500) (100 x 1.69)2

32.2 230 = 51,100 1bs

TABLE 37. Calculation of Peak Nondimensional Load

for a 17,500 Pound Airplane

Airplane Weight, 1bs.

Lu | LL | Losc | LM+osc Ly+osc LL+0sC

@ @06 |00 | 2-0:@ | @-@+@

8221 .527| 227

)

762 | 488 | .208 833 970 696

(b) To obtain the load-stroke curve for the upper 90-90
probability including the oscillatory force the following
step-by-step procedure is used:

(1)

(2)

obtain the upper 90-90 probability nondimensional
load-stroke curve for a gross weight of 17,500 pounds
without the oscillatory. This can be readily done by
reading at various values of stroke the corresponding
values of the nondimensional load without the

oscillatory for weights of 15,000 and 20,000 pounds from
Figure 14.2 and 14.3, and then interpolating to obtain
the upper 90-90 probability nondimensional load for
17,500 pounds. The results of this interpolation are
shown in column 5 of Table 38.

Superimpose on the values of column 5, Table 38, the
envelope of the peaks and bottom of the troughs of the
oscillatory nondimensional load. This can be done by
reading the values of the half amplitudes of the
oscillatory nondimensional load for weights of 15,000
and 20,000 pounds from Figure 15.3 at various values of
the nondimensional stroke and then interpolating for
17,500 pounds. Results of this interpolation are shown
in column 8 of Table 38. Then by adding to and alter-
nately subtracting column 8 from column 5, superimposi-
tion is completed and the results are shown in columns 9
and 10 of Table 38.

18
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(3) Dimensionalize the nondimensional loads of (1) and (2).
This is simply done by multiplying columns 5, 9, and 10
by 1.09 (17,500/32.2) X (100 X 1.69)°/230 = 73,475
pounds, as explained in part (a) of this example. The
dimensional loads are shown in columns 11, 12, and 13 of
Table 38 and are also plotted in Figure 25.

(4) Locate points of tangency and intersection of the upper
90-90 load (including oscillatory loads) with each of
the three curves of Figure 25. Since as it was pointed
out in 5.2.3 the frequency of the oscillatory component
of the load is a variable, an infinite number of points
canbelocated. For this example the frequency of ,the
oscillatory component of the load will be adjusted so
that the upper 90-90 probability load plus its oscilla-
tory component will be maximum. From inspection of
Figure 25 this maximum occurs at a stroke of 52.9 feet.
To determine the points of tangency and intersection,
Table 39 is constructed. Derivation of the first six
columns is self explanatory. The seventh column is
obtained by adjusting the number of cycles of column 6
so that the upper 90-90 probability load plus its
oscillatory component will be maximum with the least
amount of frequency adjustment. From column 6 it is
noted that at a stroke of 52.9 feet the number of
average cumulative cycles. is 2.939. This number has to
be adjusted to 3.25 cvcles so that the Desk of the
oscillatory component will occur at a stroke of 52.9
feet. Therefore, the cycles of column 6 are multiplied
by the ratio of 3.25/2.939, as shown in column 7.
Column 8 shows the adjusted number of cycles per
interval and it is obtained as the difference of two
successive cumulative cycles of column 7. To obtain the To obtain the
points of tangency and intersection of the oscillatory
with each of the three curves of Figure 25, the follow-
ing observations are made:

1. Intersection with the middle curve will occur when
the number of cycles is equal to zero and each half
cycle thereafter.

2. Tangency with the upper or the lower curve will
occur when the number of cycles is equal to .25 and
each half cycle thereafter.

To obtain any intersection or tangency point, say for instance a point for 6
cycles (intersection), it is noted from Table 39 (column 7) that this point
will correspond to a stroke greater than 92 feet and that another .752 of a
cycle (6-5*248) is required to complete the 6th cycle. Therefore, the
corresponding value of the stroke will be:

92 + «752 x interval = 92 + «752 x 23 _ 108.1 feet
adjusted cycles per interval 1.073 .
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TABLE 39. Adjustment of Cycles per Interval
AVERAGE AVERAGE AVERAGE AVERAGE ADJUSTED ADJUSTED
TERV NONDIMENSIONAL | INTERVAL | CYCLESPER | CUMULATIVE | CUMULATIVE | CYCLES PER
feet FREQUENCY FREQUENCY | INTERVAL CYCLES CYCLES INTERVAL
OHO) (o) . 3.25
Ref. Fig. 15.3 230 2.939
© ® ® ® ® ® @ ®
o 11.3 0 i
115 12.0 .600 ) 663
11.5 12.7 .600 .663
115 13.0 650 .19
23.0 13.3 1.250 1.382 -
116 13.3 665 .36
34,6 13.3 1.915 2,118
116 13.0 650 718
46.0 12.7 2.565 2.836
6.9 12.45 374 A14
§2.9 12.2 2.939 3.250
4.6 11.95 .239 .264
8.6 11.7 3.178 3.514
ii6 i1is 588 617
69.0 10.6 3.736 4131
115 102 518 570
80,8 10,0 4.251 4.701
1.5 9.9 .495 547
92.0 9.8 4.746 5.248
23.0 9.7 .70 1.073
115.0 9.6 5.716 6.321
23.0 9.45 845 1.045
138.0 8.3 6.661 7.366
23.0 8.15 916 1.012
161.0 8.0 7.576 8.378
23.0 8.85 .885 978
184.0 8.7 8.461 9.356
23.0 8.55 855 846
207.0 8.4 9.316 10.302
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By the same method the remainder of the intersection points and all the
tangency points are found and are shown as small circles on Figure 25. An
alternate graphical method of plotting Table 39 column 1 versus column 7 and
then reading the quarter cycle intersections directly will expedite the
solution. By drawing on Figure 25 a smooth curve tangent to the upper and
lower curve at the small circles and intersecting the middle line at the small
circles, the load-stroke curve for the upper 90-90 probability, including its
oscillatory component, is determined.

5.2.9.2 Sample of calculations for emergency arrestments.

Given data: Airplane weight - 45,000 pounds
E-15 arresting gear (300 foot span)
Engaging speed 155 knots

Data to be
determined: Peak arresting force for the upper 90-90 probability with and
without its oscillatory component

Solution: By inspecting Figures 22.5 and 22.6, it appears that at X/R = .53
the peak arresting force will develop. The values of L,of Table
40 are obtained from Figures 22.2 and 22.6. The value of L., is
obtained from Figure 23.3 and the third row for 45,000 pounds is
obtained by interpolation.

Additionally, from Figure 23.1, the value of the runout R, of 1,020 feet for
155 knots is obtained. Substituting in the formula of 4.1 the values of L
from Table 40, 45,000/32.2 slugs for M, 155 x 1.69 ft./see for V, 1,020 feet
for R and solving for F the following is obtained:

2
F, = .798 x [#22000\x (155 x 1.69)° . 7, 900 1bs
32.2 1,020
1 T NNNL VA B 4 - rn\z
Fourone = 844 x (qgéugu)x (22222 < 79,250 1bs
° 3

The above calculated load (including oscillation) can be read directly using

Figures 23.4 and 23.5 The load-stroke curve may be obtained using the same
procedure as in the previous example.

Preparing Activity

Navy - AS
(Project No. 1510-N-002)

22



Downloaded from http://www.everyspec.com

MIL-STD-2066(AS)

b s s b oo b

. e -

fe ¢ e -

e e+ bp > o w - o

-
.

b o ¢ e er oo

o o - s e wd o o
btee v v et g - -

.o -

T
R R

N . . .
b e v e e o .. . .
L. ... . PN . .
J o . .
T L. . .
A R T . .
Y R . .
S I . .
L IR e . .
B . .
R SRR BT IR A < e . .
e . -
AN L T e . .
bt o it b e v e e N - .
sisdannotd DESEIERS HOSRES PO >
S I IR B ] ce e . . . o ud
NS TR I . .
OSSR RIS B Lo D (@
T S, e . s - [
e R ce . . “"—""‘""r""'fv1<
I . . R Intnuin
, ]
N e . . . Losooromnsdorr o | o
-9-'-...»¢'-.‘1--....-> PR - - -—vi—t-—a:»'y.—-voqo--i-
O - . —aprop et e § oo v a2 ()
S Ciee . . R e N7
S T . . . . ot b > = e b oo e e 4
DS SOEINI DI R . TIDTINITIITIILN0
T . o
SRRSO DO ; : NDEMMRGNS RDR
S NN NN of
- 1 fo
O .. o v resrendag e pood
bese > o e 4 b e md e e s e = e .. e e e ot ‘_
T L e ..
DR IR SD S .. L e ] ]
T IIDUEPI Y o o e oo (@)
e R . et s T
S R . . o -
N NN : [
et S T RIERIPIE SR .. PN . —
SRR DI . - 3
biee ¢ b v mder e e o e e - . . Q
A e R .. . N
R I S .. .
IV S . . l
R T -
e R . [on]
Y T - (=3}
ook 0 6 0 mveods s s e oo s - o
_.,..‘....,..-.—‘—._..,..,¢¢.z P R R R s F ]
SEEEarans FISEREE 7 Foor oy
o
2

ot om g oo st g s o

fomm @ o o= omate ¢ o]
boe ot o> e

o Ftm b et

L e ot o

— —— ENVELOPE OF PEAKS AND BOTTOMS

OF TROUGHS

)
4 -

|

i
}

.
1 4
.
.
»

bo o 0 00 o0

fv o 0 - o s e e

e - - e e s e
v
TP

sdiy — gvol

23

Bababa e RIS L T e A A s
fo « - v o sema o R LS ST
R R o R I e R I
A S Ve st ooodpdtos i vme oo
R S4 gt oo comf o e,
N e vt edb i fiocrromoiad—romeomat o d e e
b v e & deeeq + o ve s e vf i prramwoaasds vgerte et oo - -
T R R TR R TRy ISR LR R i e
- b oo e c e b e o ot e s s o} oo o o e oo e e
f c e tee - c e e PO TR TIPS SR
- . BRI RN T I IRy NP
| e e 9@ s o S T T EEE R .
fe © ¢ 0 e o 0 B T S P P W
“ et R S LT TR
MNP ¢ MR IDEMDEIENNNE I
e i ew e e . S I I T R
B teredowmaie to mbt i ro oo
ce e P P T
et e ee e R e e .o
e e e e crsefeeran i od o o oot
e e BRI R LI IRT S . v o
e IR N Ry e
e B R R e e e e . o
L. . .

100

STROKE — feet

140 160 180 200 220

120

4Q 60

20

Load Stroke Curve for a 17,500 Lb Airplane

FIGURE 25.



Downloaded from http://www.everyspec.com

MIL-STD-2066(AS)

TABLE 40. Calculation of Peak Nondimensional Load for a
45,000 Pound Airplane

Weight Ly Losc Ly+osc
Pounds

@ ® @=-0+0
40,000 814
50,000 782
45,000 © 798 046 844
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TABLE 3. C7 Catapult (with metering rod), Upper Boundary,
load vs Stroke, Numerical

TABULATION OF LOAD (Kips) VERSUS STROKE (Feet} — NUMERICAL
AS A FUNCTION OF LAUNCH WEIGHT AND ACCUMULATOR PRESSURE

Stroke o 0.2 1.2 2 [ 12 13 25 31 Ex) 45 62 T4 B6 9% 113 124 136 148 161 173 185 188 222 247
Pressure  Weight
(PSI) (LBS)

10,000 97 160 361 37.0 39.3 389 391 39.0 39.1 382 35 391 386 I62 336 318 300 286 273 260 251 240 230 217 204
20,000 180 20.4 537 B350 565 B57.0 5.3 5T BT.3 87.2 5.2 544 BL7 450 465 442 419 402 385 370 359 347 334 316 296
150 30,000 274 415 61.6 620 BB.0 651 654 G655 64.8B 64.3 63.2 60.6 58.2 355 B27 D04 4T.B 458 437 420 404 383 372 353 b
«0000 341 B51.3 648 662 §6.8 68.7 66.6 6B.7 67.6 66.8 64.2 62.2 60.4 575 551 528 303 480 457 43.8 419 401 381 36.6 350
50008 424 560 £53 656 690 63.8 714 685 678 665 645 822 502 880 657 533 S07 486 470 448 429 409 3B 36H 348
10000 114 17.8 37.2 412 459 46.2 464 46.4 46.5 467 47.0 46.6 463 443 421 €03 382 366 350 337 325 313 289 28,0 2.1
20000 22.3 33.3 60.6 643 68.7 69.6 700 702 70.2 70.3 105 67.7 651 625 B8.7 512 S4.4 51 498 48.0 46.5 449 431 403 3B
30000 321 46.6 71.5 750 796 B0.2 807 809 BO.4 B0.0 757 76.0 73.3 0.5 67.0 64.8 61.8 591 564 543 523 504 48B4 455 424
200 40,000 408 59.3 78.8 613 B85.6 86,0 866 B5Y 857 B4T Bl 79.3 768 741 71} 6B.4 656 624 594 671 5649 527 504 416 446
50000 489 70.2 828 844 BBS B9.6 D90.1 897 BE.6 8.2 B47 B1.8 79.2 766 7T3.9 708 677 649 621 595 812 549 523 491 458
60000 BG8 7i.4 844 857 005 918 8§28 912 857 883 860 330 80.3 780 753 722 668 €63 638 611 B85 861 534 498 463
70,000 856 74.1 87.8 886 920 840 93.6 926 91.3 699 878 847 81.8 7.3 766 137 70.6 68.2 657 63.0 604 579 550 513 41b
10,000 124 19.0 38.4 441 BL3 62.6 630 530 53.3 53.3 535 63.3 831 520 507 487 48.6 450 434 417 403 3B 372 347 39
20000 241 351 63.6 712 799 €0.8 B1.5 818 822 82.56 830 807 783 760 733 70.6 61.6 64.6 61.6 50.4 574 355 533 404 4bD
502 B0.8 866 ©4.3 953 965 970 D6.8 965 952 92.3 895 868 B3B8 80.7 714 74.0 746 67.9 657 6d 56.5 52.0
260 63.1 517 950 100.8 102.0 103.4 )045 103.4 102.3 98.9 956 925 897 868 83.7 803 167 732 706 68.1 58.6 53.9
74.5 89.4 1015 107.2 108.6 1096 109.5 108.4 107.4 104.3 1009 §7.8 950 $1.9 88.3 84.6 808 712 743 7ILI 61.4 56.5
33.7 101.9 1040 1099 1118 1127 111.3 110.1 1088 1063 102.8 §9.7 97.0 839 80.2 862 824 785 7156 727 62.1 5.1
94.3 107.6 1088 113.3 1357 114.6 113.4 111.8 110.6 107.7 104.6 101.6 985 955 921 88.2 844 BOT 775 4.7 63.7 385
300.1 3305 3124 1364 1370 1187 110.7 108.1 108.1 1028 987 £6.8 83.2 83.3 856 B8i8 787 758 §4.8 501
19.6 3.1 458 653 61.8 583 58.8 589 589 50.0 59.0 571 550 8534 518 499 4B.2 41.3 318
36.8 70.3 78.2 891 8B.1 914 93.3 940 S2.5 900 89.0 86.7 B3E B0.7 71.0 733 T0.6 68.4 58,4 53.2
52.4 89.5 96.0 1057 108.0 109.5 110,6 J09.1 106.3 103.5 101.3 988 955 919 817 837 808 782 €6.9 605
300 667 102.7 10T.4 1151 117.8 1201 1159 116.0 111.9 108.2 1066 103.0 99.7 959 OL7 874 B4.6 820 700 63.3
77.9 112.0 1168 123.3 125.8 127.4 1276 126.8 126.2 122.7 118.8 116.2 1)2.3 1059.3 1056.4 101.2 863 91.5 845 85.8 3.3 66,4
80.4 1)8.8 1217 1288 131.2 1315 1305 130.} 129.3 1265 122.8 1184 316.2 112.7 10A.5 103.8 985 831 S0.0 610 746 87.8
101.8 124.6 127.3 132.4 34,9 134.3 13206 131.5 130.1 1268 1230 121.0 118.2 115.1 110.6 1055 1002 549 016 887 758 €88
107.0 131.8 1338 136.4 137.8 1365 1342 132.0 12019 126.2 123.9 122.0 1196 116.6 1117 106.3 101.2 96.0 92.6 89.7 6.5 694
31.7 01.3 1016 10 1 102.8 30 873 95 39 8i.2 .8 8.2 62.6
. 120.8 112.8 . 5 93.1 90.2 77.6 708
131.2 1201 988 954 816 14.0
aso 137.6 1258 1028 992 844 768
141.0 136.8 133.2 128.2 104.8 100.8 85.7 78.1
143.5% 1388 136.2 132.4 107.8 104.0 88.2 1798
1 1 3 1346 12 11011 106.2 89.8 B80.8
38.6 72.3 830 103.0 108.4 110.5 1109 112.4 113,0 110.6 108.1 817 8.2 82 126
58.6 96.9 107.2 126.9 131.4 1331 133.6 134.6 133.3 1208 136.0 1052 1019 881 B1.0
§8.7 114.1 124.4 140, 145.4 146.7 147.2 148.2 145.1 1510 147.3 1438 1381 134.2 110.4 108.6 80.7 828
400 81.4 127.9 337.3 1562.2 157.0 1588 159.9 160.4 1611 159.6 155.1 150.9 146.4 141.5 116.7 1122 94.8  BG.
94.2 137.7 146.2 159.) 163.5 166.0 167.4 167.7 1680 162.8 157.6 152.7 148.6 143.9 119.t
105.6 1457 1838 167.2 1712 1731 1738 1728 171.4 1661 161.0 1865 1523 1479 ) 123.4 1138 1
117.3 183.4 160.3 174.4 177.8 179,1 178.0 176.2 173.5 168.1 163.¢4 155.0 186.0 180.6 126.8 122.2 1178 113.) 102.2 812
58.4 99.9 1117 1356.2 1419 144.6 145.) 146.8 146.8 148.0 147.3 146.3 143.4 1400
69.9 116.6 128.5 350.7 157.3 1589 2. 5 162.8 160.7 356.2 i51.4 i46
450 82.4 130.9 1425 163.5 170.1 1732 1685 163.8 158.7
86.0 140.9 152.2 171.4 177.9 1813 171.2 166.4 160.8
106.3 162.6 164.2 182.7 1885 191.3 176.0 171.2 186.1
1185 1667 174.8 180.4 195.0 191.8 1720 1724 1675
§6.0 100.8 114.6 143.1 163.3 154.8 .0 186.2 153.9
70.8 118.7 1321 168.8 168.1 173.0 .0 174.0 1698 )
800 83.3 134.2 146 172.6 161.8 1859 1814 190.5 1914 188.6 1858 1810 175.6

95,7 145.7 186.9 181.9 190.7 194.6 1874 2009 199.6 194.3 189.0 183.3 177.2
107.5 160.8 172.1 194.% 201.8 2038 208.0 208.3 203.0 205.1 398.8 193.0 187.4 1818

80,000 B'I:'l 119.2 1758 386.8 205.8 211.5 2151 2165 2158.9 214.9 208.0 201.1 194.4 389.4 184.0

30.000 39.7 B56.4 104.3 116.8 148.8 188,86 1629 163.5 164.4¢ 164.9 1663 167.9 1690 1676 166.0 161.6
40,000 $0.5 70.7 118.0 130.3 164.0 1756,3 186.6 1B1.4 183.0 184.8 1873 189.0 1909 1875 383.8 176.0
850 80,000 60.5 84.0 131.1 1485 3179.6 191.4 196.7 198.7 201.0 202.9 2053 203.6 202.0 197.0 191.6 184.3
60,000 69.7 96.8 143.2 1B57.3 189.9 201.3 206.4 209.7 212.1 2148 2163 210.9 2058 199.3 192.4 1859
70,000 78.8 108.6 161.4 176.7 205.1 214.6 219.7 2228 324.2 225.6 2228 216.1 209.4 203.7 197.2 180.5
80,000 87.8 118.7 181.7 196.2 218.2 3256.5 230.6 233.0 233.4 2341 226.2 218.0 210.4 2050 398.1 192.9

146.8

181.7 ¥46.6 141.6 137.1 3322 1273 117.9 1081
163.0 i58.1 $82.7 147.7 1427 1373 126.6 1151
171.6 166.3 160.6 1565.6 150.3 1445 133.0 1209
173.9 168.5 162.9 152.5 1524 146.5 134.6 1223
178.0 172.4 167.0 162.1 157.2 151.8 138.4 1248
3179.8 3173.6 168.9 164.6 1589 1556} 140.6 125.6

Sweke €& €2 L2 2 & 12 19 2w 31 21 49 8z 74 % 99 111 124 136 148 161 173 185 198 222 247
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Prassure
(PS1)

180

200

250

300

350

400

450

500

650

Stroke
Weight
(LBS)
10,000
20,000
30,000
40.000
$0.000

10,000
20.000
30,000
40,000
60,000
60,000
70,000

10,000
20,000
30,000
40,000
350,000
60,000
70.000

80,000
20,000

30,000
40,000
50,000
60,000
70,000
80,000

Stroke

65.8
74.3

12.1
23.9

43.7
519
€0.7
68.7
.6

24.6

Kin)
80.0

25.0
36.4
46.3
54.9

72.2
81.0

36.8

55.6
64.4

81.7

37.0
47.1
86.1
65.0
3.3
820
37.1
47.2
56.5
65.1
73.6
82.1

[}
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MIL-STD-2066(AS)

TABLE 4. C7 Catapult (with metering rod), Mean,
Load vs Stroke, Numerical

TABULATION OF LOAD (Kips) VERSUS STROKE (Feet) — NUMERICAL
AS A FUNCTION OF LAUNCH WEIGHT AND ACCUMULATOR PRESSURE

0.2

- X 3
REBE IHSRE
OO DWHOD

62.6

-
»
(-]

7.6

102.7
34

104.9
33.9

107.7

61,3
63.8
6.0
87.0
97.9
108.2

‘0.2

1.2

29.8
45,4
53.2
65.9
88.0

31.3
64.1
64.2
703
4.0
1.0
8.9

32.2
56.5
72.4
79.9
86.8
91.7
26.8
101.1

32.8
67.9
7.4
88.9
89.1
105.2
112.6
120.0

59.1
15.6
89.9
102.7
112.0
1217
131.1

69.9
9.9
97.9
110,56
120.3
129.6
137.0

81.9
88.8
1119
122,0
134.2

1 1442

80.6
6.8
111.8
124.%
138.7
153.0

82,1
85.3
110.2
1218
138.8
155.4

1z

2

315
474
5.6
58.1
48.7

35.0
571
67.4
73.3
%.2
78.3
80.8

371.2

146.6
1550

84.6
112
1257
1374
16t.4
164.7

95.2
109.1
125.0
136.2
1540
170.4

2

]

T12

344
50.9
58.8

61.6

101.0

4.0
40.5
62.7
73.3
78.8
81.7
83.6
85,5

103.6

105.8

478
79.5

60.1
81.6

18

34.2
B1.1
b8.8
61.4
€4.0

40.6
62.9
3.8
8.3
1.9
85.1
46.1
1.3.2
87.8
94.1
88.8
102.5
1044
105.9

50.4
2.1

856 10}.6 99.6

104.3
112.8
118.7
122,
125.0

86.3
105.3
138.6
127.5
134.0
138.9
1428

90.6
1134
128.0
140.7
147.3
154.4
1583

1214
1371
149.8
158.1
167.5
174.2

128.0
1440
157.6
167.2
198.4
1880

132.1
146.8
163.2
172.2
1875
1898.1

w

[

107.2
115.2
120.2
124.0
126.8

90.4
168.3
122.1
130.6
136.6
141,65

109.4
116.4
120.4
123.8
126,2

91.4
110.7
123.9
132.2
1315
liz.4

146.7 1461

97.0
119,31
132.1
144.5
150.9
168.0
163.2

129.4

178.56

138.4
154.1
167.2
176.4
186.5
195.2

145.0
160.1
176.4
184.56
198.1
208.0

12

88.7
120.7
133.5
146.3
163.0
160.2
1650
131.9

i82,0

1414
157.5
170.9
180.3
180.1
188.8

148.2
164.6
181.3
189.6
2028
212.4

18

25 31

949 943
65.0 99,3
T02.0 101.2
103.8 102.8
105.0 103.8

60.5 50.7
82.4 834
100.4 100.3

110.5
117.1 1167
120.0 119.6
123.0 125.8
1249 1229
81.7 926
11L5 112.1
31261 1253

37

48

62

34.3 3850 345

Bi.4

[J%

3 496

58,2 B7.6 657

58.7
58.6

41.3
623
70.8
74.1
76.0

81.2 792 711
82.8 808 788

46.5 47.1 473
8.5 742
B8.5 BTE 59
914 w41

4.7

U85
100.4 970 un7

101.8

LN

EER

1 uik

3 97

102.7 1005 -uBd

50,8 514 st

84.5 859 850
1014 1009 99.1
110.4 107.56 1047
116.3 113.1 1108
119.2 1168 113.8
120.6 117.6 116.0
120.9 1187 1171

93.4 94.7

1127 1313.5 1123

1255 1255 1227

183.0 133.0 133.0 131.0 1284
138,0 738.0 1377 133.7 1314
142.) 141.2 140.3 136.8 1345
145.2 143.4 1415 138.9 1363

89.1 98.4 100.0 1013

1212 121.8 122,56 1249 1245
134,2 134.9 135.8 1333 136.5
147.3 148.0 148.5 148.3 145.4
154.2 154.4 1550 150.4 1476
160.6 160.1 159.6 155.7 1522
164.9 163.3 161.7 158.5 154.8

132.4 133.1 133.8 135.7

1471 148.2 149.2 1523 151.1
160.4 161.56 162.4 162.9 160.6
168.9 168.7 170.9 168.3 185.0
177.6 177.8 176.2 174.7 171.2
182.8 1819 1810 1714 1741

142.2 142.7 143,56 1451 1463

158.2 169.6 161.1 163.6 1643
1725 174.0 1755 1710 1755

182.7 183.9

185.6 JEEL

1819

192.3 192.9 193.6 192.0 187.2
2003 200.3 200,0 196.4 1908

149.8 150.6 151.2 1523 154.1
1656 167.1 168.9 170.7 173.7
183.3 185.2 187.2 |183.8 389.2
1924 184.4 186.7 200.4 195.6
2059 207.3 209.0 2030 203.6

216.1 215.8 2169 213.0

25 st

87

49

62

26

T4

34.1
47.9
54.0
66.1
66.8

41.2
60.7
68.0
12,2
4.0
6.1
76.6

4715
72.8
84.0
86.8
a7
WL
45.4
46.6
52.8
84.2
97.4
102.4
3108.7
112.2
114.%
31188

950, 85.0

111.1
120.1
126.0
128.4
132.2
134.0

124.3
134.0
1427
3145.1
149.1
151.0

1361 136.1

150.0
158.4
161.9
166.8
168.5

147.1

164.9

1738

1778
182.7
1858

155.8
176.4
188.2
191.0
198.0

74

86

32.¢
46.1
62,3
83.5
65.3

39.9
58.9
67.3
70.4
72.2
73.3
748

48.8
71.2
82.3
85.0
89.6
81.6
983:3
94.8

652.9
83.0
95.9
100.6
106.6
109.9
1121
113.5

84.3
108.%
1196
123.6
126.7
129.4
131.2

102,7 1035 103.3

122.6
130.8
139.7
1418
145.9
147.8
186.1
147.2
155.4
188.2
163.0
164.9

146.8

181.6

156.4
174.6
185.3
186.7
183.5

206.56 200.8 185.9

86

99

30.8
44,2
80.3
51.8
53.7

38.6
57.0
65.1
68.5
70.2
1.3
728

46.0
69,6
80.4
83.0
875
88.3
90.9
92,2

83.0
81.7
04,2
8.6
3104.3
107.4
109.6
1109

83.4
107.8
1181
120.7
123.6
3126.4
128.1

103.0
120.7
127.7
136.3
138.%
142.5
1446

134.1
144.4
151.9
164.3
159.2
160.7

146.2
160.1
167.4
169.8
174.0
176.9

186,29
1729
182.1
182.0
188.2
180.5

89

111

28.7
42.7
48.7
80.2
52.0
315
66,3
63.2
86.5
68.1
€69.2
70.7

46.1
8.3

89.5

124

163.7
153.9

144.0
153.8
161.3
163.9
167.7
169.7

164.5
164.4
173.6
174.4
180.6
183.1

124

136

27.6
40.1
45.7
47.3
49.1

36.3
62.3
69.6
62.7
64.2
€5.2
66.6

43.1

148

1861

26.1
37.8
43.3
447
46.5

33.5
49,4
56.4
58.1
60.7
61.6
82,8

411

173

25.6
36.9
423
43.4
45.1

32.8
48.2
54.9
$7.8
69.0
$9.8
80.9

40.1
69.4
8.2
70.0
73.4
4.7
759
76.7

47.2
70.6
80.5
B3.5
81.6
B89.4
81.1
81.8

822
93.4
98.3
102.7
104.8
107.2
108.5

92.7
106.3
110.3
117.6
118.7
123.4
125.4

119,2
125.2
132.0
134.2
138.4
140.2

131.4
139.6
146.3
148.9
162.6
155.0

1428
151.7
160.3
160.3
166.1
167.8

173

185

25.0
35.9
40.9
42.0
43.7

32.0
46.8
53.4
55.8
57.2
58.1
89.1

38.3
67.9
66.4
68.2
k2%
72,5

4.4

46.0
68.7
78.56
81.3
856.6
81.0
88.5
89.4

B80.4
91.8
5.8
100.0
101.9
104.2
105.6

90.9
103.9
1075
114.4
116.2
120.0
1216

116.5
122.1
128.4
130.5
3134.8
136.3

128.5
136.2
142.6
145.0
148.7
151.0

1393
148.0
166.4
156.8
162.2
164.3

185

198

24.4
36.0
39.6
40.7
42.2

31.2
458.0
51.8
B4.1
55.4
56.1
$7.2

38.1
66.2
64.5
66.2
69.4
70.4
.4
72.0

447
66.7
6.4
8.2
83.0
84,5
85,9
86.6

78.3
B89
83.3
97.2
88.9
100.9
102.4

8B.8
1013
104.2
110.8
1123
116.0
1178

113.6
118.7
1248
126.6
130.7
1324

126.3 1

1325
138.7
141.0
144.5
1478

135.7
144.0
152.4
1528
158.4
160.0

188

88.0
42.4

71.8

247

23.1
32.8
36.6
36.7
38.0

28.0
€2.0
47.0

49.4
80.1
61.0

34.8
60.0
67.6
58.6
61.4

83.0
83.6

40.1
8.8
61.2
69.6
72.8
4.2
75.1
5.7

69.5
8.6
81.9
86.0
86.0
8.5
88.5

79.6
80.0
21.7
96.6
87.0
9.6
100.9

100.8
104.4
308.8
109.3
113.1
113.8

1111
116.6
121t
122.6
125.6
127.2

120.2
126.3
133.1
133.5
137.8
13%.0

247
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TABLE 5. C7 Catapult (with metering rod), Lower Boundary,
Load vsStroke, Numerical

TABULATION OF LOAD (Kips) VERSUS STROKE (Feet) ~ NUMERICAL
AS A FUNCTION OF LAUNCH WEIGHT AND ACCUMULATOR PRESSURE

Stroke © 02 12 2 € 12 ] 25 3 a7 48 82 74 86 99 331 124 136 348 161 173 185 198 222 247
Peesrure  Weight
(PSU}  (LBS)

10,000 8.8 13.3 342 258 20.4 200 20.0 20.0 29.1 291 206 201 28.4 278 270 264 261 257 255 253 28.
20,000 166 23.4 37.4 410 44.3 448 448 454 485 456 434 447 439 428 417 409 401 396 391 3ILI 3.6 368
180 30,000 23.8 32.1 448 482 523 524 623 B23 822 820 48.6 4B.7 426 46.6 45.6 453 450 440 333 425
40,000 80.0 39.7 47.0 601 H496 642 0641 53.8 83.1 82 40.6 486 483 47.2 46.0 450 460 4351 4I4.3 43.4
80,000 37.2 48.3 609 B3.2 86.5 BH7.0_ 67.0 865 86.0 BS. 520 B1.1 301 46.1 4B.1 417 474 465 a5 443
10000 3101 150 206 288 345 348 349 348 345 3 388 3b4 348 344 340 336 332 328 325 323
20,000 10.3 26.6 411 498 547 858 658 864 587 57 861 551 540 532 525 520 613 S04 494 48.4
30,000 278 37.0 B6® 600 86.8 665 687 67.0 61.0 6.0 G 647 €38 626 615 605 600 594 582 612 S6.1
200 40,000 358 46.7 614 662 705 717 7.9 20 7L.6 i1 704 G8.8 8.3 66.6 657 64 62.5 620 608 697 588
80,000 43.0 856 652 680 73.1 737 139 737 713.2 727 L6 700 6€8.7 67.6 66.4 653 63.0 626 614 604 392
60.000 60,0 644 65.6 7T1.3 748 768 160 758 74.89 744 127 1.3 102 6B.E 674 66.2 64.2 637 €21 &0.H 58.8
70,000 875 73.0 743 6.6 76.4 268 764 76.0 158 756 73.6 2.3 7.1 608 68.6 612 64.5 634 620 610 69.7
10,000 108 15.7 38.2 39.2 30.3 30.6 40.3 409 4LS 4L2 410 408 404 401 305 386 386
20,000 205 283 648 653 66.0 66.7 618 675 86.8 66.1 653 64.7 £35 628 €17 607 BL6
5

30.000 30.7 40.1 7.3 79.6 79.% 800 79.0 780 71! 761 752 731 2.3 709 698 685
200 40,000 39.0 80.} 2360 858 856 842 828 81.6 804 92 T8I 756 744 T30 718 0.2
80,000 46.2 59.0 805 ©0.2 888 878 866 855 843 B2 817 1w 717 13.4
80.000 63.8 68.4 927 824 919 89.2 €83 873 86.1 B45 BI) R0.3 790 7.6
70,000 618 78.4 94.3 93.8 93.2 91.0 90.0 88.2 8.6 853 843 81.3 798 5.0
80,600 698 88.2 91.3 9827 96.3 9869 66.1 953 051 643 627 9816 906 890 872 Bd4 819 804 75.4
§0,000 11.4 16.4 2863 308 395 419 421 422 424 426 43.3 446 459 46.1 463 486 46.6 46.3 44,1
20600 225 258 463 542 702 725 730 TI3I 746 758 380 7T7T 715 770 767 763 5.3 748 7M.
30,0600 32.7 42.3 664 721 864 885 894 907 814 922 926 919 91.0 904 #96 8848 86.6 852 8.0
300 40,000 411 525 755 833 93.8 072 9088 1010 10!1.0 101.0 980 977 966 9546 942 830 91.8 897 8BIA a1
50,000 48.8 62.1 86.4 92.4 1024 1046 1055 1065 106.5 106.5 103.4 102.7 102.2 1009 993 98.0 96.4 945 Y25 . 8.4
€0.000 57.! 72.0 921 982 108.8 109.4 108.6 1094 103.4 102.4 J05.2 105.1 1051 1036 1020 HWO.3 984 967 950 932 913 836 815 8317 8
70000 64.6 B81.3 300.6 1064 112.0 1129 1128 1127 111.9 111.0 108.8 1080 107.6 31059 i03.8 IU20 100.2 983 96.7 Y46 BZ7 ST 888 B4E BOY
80,000 729 91.8 085 1121 114.7 118,90 11389 11566 1§3.7 111.8 1189 1303 109.7 107.3 1050 t03.2 o %57 837 815 B934 855 834
20,000 231 306 4568 543 740 786 793 787 806 B8L.6 BIS B47T B854 86.0 _B65 86D . A 84.0 829 816 HD4 7.2 739
89,0 100.1 100.7 102.8 102.7 102.3 102.% g . 97.3 958 640 928 B9.0 K52
I1L1 1128 113.0 1116 110.2 108.8 10B.6 x 016 HO.B BE.2 964 925 8B.D
360 1201 121.1 121.3 1184 116.9 1151 1147 k $07.5 1055 103.8 87.2 925
§26.1 125.6 125.7 126 1214 31997 1096 11717 ji6d i WTE 10568 886 93
X 129.0 3301 129.4 126.3 124.6 122.5 1203 118.2 X 1119 109.7 1076 1052 10 948
80,000 75.2 ©4.2 116.8 122.0 128.3 131.8 1330 1327 131.6 130.2 3293 £25.7 123.7 121.2 118.6 . 1125 Hing 077 1062 100.2 952
84.3 847 B5.2 857 878 B899 082.0 936 955 U56 X X 918 92,7 Y15 S0I3  BEB 814
2 105.6 106.2 106.8 107.5 §1L.1 1116 112.0 1122 1127 113.3 K 2 109.2 1075 106.0 1044 1002 4959
12 122.1 1228 H 7}
400 i3 i134.5 1 i i33.7 i 5 i
1399 1408 141.4 141.9 1378 137.5 137.3 1350 134.6 1291 3284 1249 1226 1204
X . . 146.5 147.0 147.0 147.0 144.5 142.7 141.2 1393 .6 136.1 1324 129.9 1224
80,000 76.1 959 120.7 1297 144.3 1486 1510 1509 150.4 1499 148.8 1458 142.9 31408 1385 137.2 136.0 133.7 1308 1222
30,0600 34.2 44.8 61.7 73.0 103.6 1121 1142 1149 119.0 120.1 121.0 121.8 1229 3238 j24.9 123.6 1207
40,000 440 56.6 81.3 ©3.2 123.6 130.4 1326 3337 139.7 $39.7 139.4 138.% 137.0 31376 136 31
450 50,000 1.7 66.2 9§20 1055 135.8 142.2 1448 1453 149.3 148.6 147.8B 146.2 1445 1447 1 idie i36.2

60,000 69.8 176.9 103.7 116.2 145.3 151.0 38637 1553 1886
70,000 68.4 86.4 314.4 126.5 151.6 157.8 1606 1617 161.4 389.0 186.7 1543 151.3 1510 148.7 1468 1341
80000 76.8 86.5 122.3 136.0 150.4 164.4 157} 168.0 167.1 163.7 160.) 157.6 154.3 183.2 1507 139.5 136.3

30000 34.8 458 0579 71.7 107.8 119.8 1226 1233 124.0 1248 126.5 126.1 129.6 §31.1 1327 1345 360 11450 133.0 132.4
40,000 44,3 57.2 4.2 80.2 127.6 138.3 141.3 1424 143.5 144.8 3477 1495 1508 150.3 149.7 149.7 139.7 148.3 1456 4442
BO0 50000 52.2 7.1 B9.5 105.2 141.9 152,60 3559 157.4 158.5 160.0 362.6 161.9 161.6 160.1 1585 158.5 158.4 156.7 155.2 1526
80.000 605 77.1 102.7 117.0 151.2 160.7 164.5 166.3 167.8 169.0 1108 168.0 165.6 163.2 1609 160.6 160.2 1687 156.8 1545
70.000 68.2 86.0 116.4 1208 360.9 169.7 173.2 1754 176.3 177.2 177.9 174.6 171.5 168.3 165.3 164.6 163.9 162.3 160.4 158.1
80,000 77.1 97.0 130.2 142.6 170.1 178.3 181.6 183.4 184.1 )B4 4 184.] 1800 176.4 172.6 168.7 167.8 166.7 1654 163.8 1607

80,000 34,9 46.3 5.5 70.2 110.1 125.2 1288 1296 130.4 130.9 131.7 1339 §35.8 138.1 1407 1428 1450 8944 ¥40.H B42.2
40,000 44.4 B7.6 73.2 BB.4 1298 145.0 1486 181.3 153.1 164.3 158.1 162.0 162.0 160.7 1549 ISY.3 186.7
87.7 895 104.8 146.4 161.0 1653 169.1 170.7 1743 } 24.4 174.4 1733 170.4 169.4 i68.8 § 4
60,000 80.6 77.6 100.8 116.6 154.5 167.7 3726 175.2 176.8 178.7 184.2 1800 176.1 373.8 - 167.4 168.4 167.7 1653
70,600 €8.4 87.1 114.2 129.7 167.4 179.2 383.6 186,2 187.9 18Y.2 1923 188.1 #8397 M1BO.3 176.7 176.) 175.0 171.8 172.6 170.0
80,000 77.2 97.4 129.9 1453 180.5 1909 1946 197.7 198.7 200.1 200.1 195.7 191.5 187.0 182.1 18L.] 1BO.3 1788 1775 1744

164.1 1327 150.5 148.1 148.6 146.6 1344 1418

137.3 1310 3247

128.9 1270 1220 1166
140,10 137.7 1316 1255
48,2 1456 1380 1319
150.0 137.6 1408 1329
1527 150.0 1430 1354
1545 1513 1449 1385

Fa8.8 1466 831.2 12558
152.6 1500 1 4

i61.6 591 1
160.8 158.0 161,
164.6 161.9 1548 1479
168.2 164.7 1685 1619

o
@
.Cl
g
o
N
o

0 446
]

Stroke 0 0.2 12 2 € 12 18 28 3 37 49 &2 74 88 8 1Y 123 136 148 1E) 173 985 188 222 247
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Pressure
(PS1)

150

200

250

300

350

400

450

800

850

Stroke
Weight
{LBS)
10,000
20,000
30,000
40,000

10.000
20,000
30,000
40,060
50,000

10,000
20,000
30,000
40,000
50,000
80,000

10,000
20,000
30,000
40,000
$0,00
60,000
70,000

10,000
260,000
30,000
40,000
60,000
60,000
0000

80,000

20,000
A0,600
40,000
50,0600
€0,000
70,000
80,000

40,000
30,000
40,000
50,000
60,000
70,000
80.000

20,000
30,000
40,000
50,000
6u.000
70,000
80.000

Stroke

[

9.8
173
24.8
32.6

11.3
20.7
28.7
38.3
46.8

12.5
22.8
a2a
41.6
50.8
9.2

13.1
23.8
33.8
43.9
53.6
s2.1
69.6
13.2
24.3
35.1
45.4
65.4
63.8
72.4
8.7

24.6
35.7
46.2

6.5
#4.7
25,1
36.7
47.5
58.3
67.2
7.3
85.6

0
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TABLE 6. C11-1 (DRY) Cataput, Upper Boundary,
Load vs Stroke, Numetical

TABULATION OF LOAD (Kips) VERSUS STROKE (Feet) — NUMERICAL

AS A FUNCTION OF LAUNCH WEIGHT AND ACCUMULATOR PRESSURE

2

32.3
43.4
52.6
58.6

39.7
54.8
-64.1
714
76.2

46.8
63.6
4.8
81.8
88.0
93.0

51.4
70.2
83.2
92,9
99.4
105.2
1270

55.5
76.3
90.2
101.6
$10.7
117.0
122.4
126.1

811

86.7
108.0
119.4
126.2
132.6
339.2

85.6
102.0
113.7
123.6
132.1
140.3
146.2

86.8
103.6
115,14
124.6
133.5
142.8
151.0

BE.S
104.3
154
123.6
1338
1426
1510

2

5

37.8
50.2
59.6
65.4

47.8

10

38.8
52,7
62.7
8.8

bl.1
68.7
78.6
858
80.1
61.3
82.6
94.6
100.7
105.8
109.5

1.4

94.4
108.3
173
121.8
126.1
128.3

80.3
106.3
1208
131.0
138.6

15

122,5
140,3

1729

133.3
154,0
166.8
176.7
182.6

21 26

416 418
54.8 54.9
£5.0 64.8
1.6 707

7 6&3.8
S T2.0
0

wle

N0

oo
)
-3
“

;

92.2

00 &
3 5
2
won
’ﬂ)ﬂ
£

]
&
o
©
&
a

104.6

[és
>l

e}
o|

:

2l

-3
bl
o
=3
bl
o

-
2
ol
@
®
S

o=
N3 20
Lol =
g
N
aa

-
09|
o)
ol
I
e
B3

131.6 130.4

124.9 1244
143.0 1426
1549 1846
162.% 1619
167.9 167.4
171.8 171.3
175,8 1756.3

136.9 136.%
158.0 157.6

171.0 170.5
180.%1 179.8

188.7

191.7

231.7 230.4
21 26

31

1134
122.1
125.9
120.8
1315

85.3

7 1123

127.1
1371
144.1
148.4
1812

151.9

124.0
142.2
184.2
161.%
16%.1
1710
174.7

136.0
1573
170.2
179.4

41

40.9
63.3
62.7
88.1
B2.6
70.0
78.2
859
88.7

83.4
84.5
85.8
101.2
105.3
108.2

74.0
97.0
110.4
118.6

1222

203.9
2121
219.0
224.1

41

51

2173
51

62 T2

28

82

34.0
44.8
52.9
57.7

44.4
9.4
67.4

758
4.2

81.9
86.8
80.3
22.8

64.0
B3B8

121
105.0
108.%
1lo.0

73.0

82

32.3
42.8
50.4
55.1

42.3

103

113

28.3
38.6
45.7
50.0

38.4
1.4
8.6
63.4
[:1-%:}

47.0
“62.8
n.4
75.6
18.8
81.6

5.8

96.5
99.4

63.9
83.7
94.3
101.3
106.0
111.9

1171

120.7

83.4
106.4
114.7
120.1
127.0
133.3
139.8

103.2
118.4
127.4
133.3
140.9
147.8
152.%

110.5
127.9
138.2
146.4
162.1
189.0
164.2

116.1
137.3
148.9
187.4
163.2
168.3

5 172.3

13

123

28.2
310
43.7
47.7

36.8
49.1
55.8
60.5
62.8
44.9
60.0
€8.1
2.1
75.2
7.3

53.1
69.8
9.3
85.4
87.8
90.56
81.6

60.7
9.7
89.9
96.7
1014
104,0

105.9

106.2

88.9
101.5
109.5
114.9
1181
120.5
122.8

88.2
129
1216
127.5
132.2
136.0
137.8

104.8
1216
131.7
138.7
143.7
149.)
1526

1101
130.5
1418
149.6
156.0
160.9
165.1

123

133

27.4
35.8
42,3
457

3b6.7
47.4
53.6
657.8
59.8

43.4
$7.8
65.4
8.9
7.6
73.3

51.2
€6.9
6.0
815
83.6
85.8
86.6

58.3
76.3
85.9
92,2
96.6
88.9

1005

100.6

85.0

87.0
1044
31085
1128
1146
116.8

94.0
108.0
116.4
122.0
128.2
129.9
1313

100.5
116.5
126.2
133.0
137.8
1427
146.0

105.7
1253
186.1
143.6
1498
1545
158.2

133

143

286.7
346
40.5
43.6

34.6
45.8
Bi.4
$5.2
86.7

41.9
53.5
82.6
€5.7
67.9
€9.2

49.2
64.1
125
716
19.5
81.2
817

55.7
7298
819
87.8
9117
93.8

85.1

85.0

81.1
825
995
104.1
106.7
108.7
1108

89.8
103.2
1108
116.2
120.2
123.%
1251

86.2
1L
120.7
127.2
1318
136.2
1391

1015
1203
130.7
137.9
143.3
147.8
151.4

143

154

256.8
334
38.6
41.3

33.4
43.9
49.0
52.2
53.3

40.2
53.1
69.4
62.0
63.8
64.8

47.0
6Lt
68.7
73.3
74.7
76.2
76.4

53.0
€9.0
77.4
829
86.4
88.2

89.2

89.0

76.8
87.3
93.9
98.4
100.6
102.3
104.2

85.2

87.8
105.1
110.1
113.6
116.7
1178

91.6
106.0
147
120.8
124.9
129.%
131.8

96.7
114.6
1248
1314
136.6
140.8
143.9

154

164

25.2
32.2
37.0
39.2

323
42.1
46.8
48.6
50.2

38.7
50.8
6.7

60.3
60.8

45.0
68.2
65.3
68.4
70.%
1.6
7

50.4

87.9

81.2
93.0
99.9
104.3
107.8
110.6
1114

87.3
100.8
108.3
115.1
118.7
1226
124.8

92.3
169.4
118.9
125.4
130.3
134.1
137.0

164

184

23.7
28.7
333
347

30.3
38.9
423
43.9
43.8

38.3
46.9
513

62.7
82.2

42.1

58.3

85.8
75.6

205

221
27.0
29.6
29.8
28.2
3.3
37.7
38.1
36.9

33.8
427
468
456.7
44.7
43.4
39.2
49.1
831
$4.3
63.1
$2.4
80.7

43.8
5.4
80.1
61.9
62.2

38

60.0

62.0
68.5
1.4
T2.5
3.1

73

€9.7
78.1
81.9
83.8
85.3

86.0

76.7
86.2

94.7
96.6
8.6
99.7

81.0

84.8
101.8
106.1
103.2
111.0
112.4

205
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TABLE 7. Cl11-1 (DRY) Catapult, Mean, Load vs Stroke, Numerical

TABULATION OF LOAD (Kips) VERSUS STROKE {Feet) — NUMERICAL
AS A FUNCTION OF LAUNCH WEIGHT AND ACCUMULATOR PRESSURE

Stroke o 2 3 10 3 23 26 k3 43 51 62 82 82 103 113 123 133 143 154 164 184 205

Fresnire  wagni

PSH {LBS) .

10.000 €2 272 327 351 36.2 368 368 370 364 354 243 328 314 306 296 28T 27 27 264 256 248 234 218
150 20,000 18.2 36.4 428 457 47.0 478 413 4789 47.0 457 443 425 409 397 a8d 3IN3 362 351 340 330 320 298 276
30,000 230 43.1 49.4¢ 527 54.2 350 B35, 55.0 53.B 52,3 506 489 47.2 458 44.2 429 41.6 403 390 376 364 336 307
40000 305 48.2 541 875 59.1 5985 698 BS.T 58.2 H6.6 548 33.2 5Hl4 489 48.2 467 453 437 822 406 321 39 325
10000 108 3298 404 443 458 46,6 468 470 46.1 449 437 42.0 404 382 3B.0 368 357 348 339 329 320 300 28}
20.000 153 458 bB49 693 617 628 629 630 617 60.1 BdB4 563 542 S27 510 49.5 48.0 453 438 425 397 368
200 30,000 27.8 543 63.4 6B.4 8 68.6 66.4 64.3 621 60.2 382 5.5 54.8 51,5 49.6 48.0 446 410

40,000 358 600 886 73.3 73.0 708 &8. 66.4 64.4 821 603 384 $4.7 525 50,7 487 429
7 ax

8.6
50006 437 845 728 TS 36.3 735 7i8 85.7 8T5 85} 832 6i.3 55.5 34.7 5.5 481 435
10,000 11.7 38.0 477 63.0 546 1.4 48.1 453 43.9 41.7 40,4 393 37.0 34.6
20000  2).4 637 655 722 127 9.4 5.1 61.0 88.2 360 541 525 492 4.8
256 30,000 300 624 742 81.2 82.0 7.2 72,4 679 658 615 598 57.9 540 49.9
40000 389 900 81.6 883 88.4 X 78.1 s 109 66.5 64.1 619 574 526
50,000 47.6 76.2 B6.8 934 92,5 8.9 6.4 142 69.3 66.6 64.0 59 539
60.000 553 804 898 969 94.3 . 8.3 158 70.4 615 648 69.4 538
10000 122 418 537 608 641 G656 658 658 648 63.3 831 518 488 473 46.0 434 406
20000 22.2 596 747 83.6 877 39.6 89.7 900 863 86, M9 698 66.0 580 B4.2
30000 317 T1.0 B6.5 956 §9.8 1018 101.9 1019 98.8 914 810 78.6 %41 649 §0.2
300 40,000 41.0 79.8 945 1038 107.8 109.9 1000 109.7 107.4 104.8 867 B4l 791 68.7 63.4
50,000 50.1 87.0 101.0 109.3 113.1 1150 1149 1146 112! 1082 50.0 823 81.9 70.6 @848
60,000 $8.0 920 105.2 1126 116.2 181 117.7 117.5 314.7 1118 93.2 B89.6 83.5 1.3 65.2
70000 650 854 107.2 1141 117.0 1183 1183 1118 1181 1120 946 0.0 837 708 64.1
10000 123 450 593 8B4 727 746 748 750 73.6 7122 61.1 9.2 56.1 600 46.9
20000 227 647 B27 94.1 B5S.4 1018 1018 102,0 100.1 8.0 82.3 79.8 5.6 €68 6.6
30.000 328 7.4 6.4 108.1 113.3 1158 1§59 1158 113.7 1ii.i 1083 827 900 843 748 898
350 40,000 424 883 107.3 1185 123.5 126, 126 12508 123.5 120.5 958 86.9 81,4 B0 744
50,000 51.8 967 114.7 125.3 1267 1319 3131.7 131.7 129.0 1257 1035 100.4 94.4 823 6.0
60000 596 1022 116.4 1285 1 1350 134.8 134.5 131.8 128 4 1 107.5 1029 9 96.3 832 6.6
70,000 67.7 107.6 1240 132.2 136.1 1361 137.9 137.4 134.6 131.2 1118 1054 1018 9K3 841 176.9
80.000 F4.5 1114 1268 134.0 137.2 139.1 3138.7 13B.2 136.4 132.0 128.2 124.5 1210 1219 1222 1143 1063 J02.5 9B8 83.6 76.0
20000 23.0 67.7 89.4 1023 108.2 112.4 112.6 1129 110.8 108.6 106.1 103.4 100.7 7.7 946 91.7 89.0 866 842 747 0.
30.000 334 823 1055 119.5 126.4 1208 1256 130.0 127.7 1248 §25.7 118.6 1153 111.7 107.8 1048 1015 986 959 848 19.2
40000 43.2 938 117.4 131.0 137.6 141.0 141.0 141.0 13856 1354 131.7 127.9 1242 120.2 15 1125 109.1 1060 1029 a0.6 845
400 50,000 528 1041 127.0 130.8 146.0 140.1 148 3148.0 146.5 142.7 138.6 134.5 130.4 125.9 121.0 117.5 1140 1107 1074 942 875
60,000 61.1 110.7 133.2 144.5 150.7 1530 153.6 153.6 150.9 147.) 1428 138.7 1344 131.7 128.7 123.4 117.8 1142 1306 $6.3 K89
70,000 69.2 1168 138.8 149.5 154.7 151.6 157.6 167.3 154.6 180.6 146.3 1420 137.0 137.0 1358 128.4 1210 1171 113.2 915 895
80,000 76.5 123.2 144.2 $64.0 1568.0 161.9 161.4 161.1 158.1 254.3 149.9 1456 141.4 142.4 43,2 1307 1244 1200 3158 1 8y
20000 235 69.6 B5.7 110.7 116.8 §23.2 123.6 1239 121.8 1194 116.7 1138 1108 1U7.9 104.6 101.4 981 955 %29 826 776
S0000 338 849 113.8 129.8 1387 143.5 143.8 1430 142.3 1387 135.3 135.7 128.0 324.3 120.5 116.9 113.2 1100 106.8 446 886
40,000 43.7 96.5 125.7 141.9 350.7 1557 1559 168.8 153.4 349.9 146.1 141°9 1377 §33.7 3281 1251 121.4 3180 V43 1008 843
450 60,000 53.8 107.5 166.0 166.0 163.4 159.4 155.0 150.3 1459 1411 136.2 1320 3283 124.4 1205 1057 985
60000 625 1154 1725 1725 169.8 1857 161.2 156.3 151.4 148.1 144.4 1387 133.3 1292 1251 1089 1012
70,000 70.5 1223 178.0 177.7 174.6 170.4 1658 1608 1558 1538 151.4 144.2 137.2 1327 1285 1111 1026
80.000 8.1 1286 J8LE 181.3 180.5 177.5 1736 168.9 163.8 1587 158.) 157.1 148.3 135.M 1353 1308 1122 1030
20,000 236 68.8 131.5 131.9 130.0 127.7 124.8 321.6 1184 S4.3 1124 J08.7 1051 1021 $u.3 BK4 837
30,000 34.0 841 163.6 154.0 151.8 148.6 1452 141.3 1373 1339 129.8 1258 t21.6 (4.2 184.7 1018 W58
40,600 44.3 966 168.8 169.0 166.5 162,7 158.8 154.2 149.7 1456 141} 1368 1325 1285 12347 1100 103.2
500 $0,000 54.5 107.2 142.2 161.6 172.8 179.5 179.8 180.0 1773 173.1 168.4 163.5 1568.4 IBI.B 148.8 144.2 1397 3357 131.¢ 1188

60,000 63.4 116.3 1519 171.0 182.1 189.0 189.0 189.0 3186.0 181.8 1768 171.4 166.4 162.2 157.5 152.1 146.8 1423 137.% 120.3
70,000 718 3124.2 159.0 1779 189.0 1958 195.5 1951 1021 187.¢ 1826 1771 §71.6 168 2 1640 157.8 151 4 1468 1418 123.2
80000 79.2 1316 1657 3 1951 2020 201.4 2010 187.2 1828 1879 1822 1765 1724 1700 162K 1565 1505 145 s 1260 1
20,000 23.5 66.9 3018 3119.5 130.3 138.1 338.5 38,8 137.} 134.6 131.8 128.4 1250 3223 119.2 1153 1)1.2 IN8) 1049
30,600 34.3 829 122.7 1429 1556 164.2 164.5 1650 162.8 §99.6 156.0 151.7 147.5 144.3 140.4 1358 1310 1273 12145
40000 444 953 1373 1886 172, 181.7 1818 179.3 1 § 1626 157.8 1530 MNE 1436 1350

550 50,000 545 105.5 91.1 186. . 7 1711 166 162.0 167.0 1518 152.8
60,000 628 113.8 : . 8 198.9 194.4 1897 184.0 178.2 173.4 I6H.1 1628 1575 1530 148.2
70,000 72.2 122.4 . .0 210.5 210.8 210.4 207.1 202.4 197.6 191.3 1853 179.9 174.4 168.1 1636 1588 151.8
80,600 B80.0 129.% .3 2159 215.5 214.8B 211.0 206.6 201.4 1953 1388 1814 177,56 172.0 166.6 161.5 156.5 150.9 1458 136.0 1257
Stroke o 2 5 10 15 21 a6 a1 41 81 62 72 82 82 103 13 123 133 143 154 164 184 205

29



Pressure
(PS1H

150

200

250

300

350

400

450

500

650

Stroke
Weikht
(LBS)
10,000
20,000
30,000
40,000

10,000
20,000
30,000
40,000
50,000
10,000
20,000
30,000
40,000
50,000
60,000

10,000

70,000
80,000

Strake

(]

28.4

73.7
218

854
&7
744

L]

Downloaded from http://www.everyspec.com

MIL-STD-2066(AS)

TABLE 8. Cl11-1 (DRY) Catapult, Lower Boundary,
Load vs Stroke, Numerical

TABULATION OF LOAD (Kips) VERSUS STROKE (Feet) ~ NUMERICAL
AND ACCUMULATOR PRESSURE

ASAF
2 5

231
3t.2
35.4
38.1

278
38.7
45.3
49.4
53.6
32.4
45.1
52.8
59.6
64.7
87.8

348
60.6
60.8

89.2
105.2
108.9

52.8
68.3
80.5
a1.8
8.9
105.4
1.

48.2
64.5
78.2
89.6
86.3
1026
108.3

2

28.4
317.3
41.0
43.0

348
471

UNCTION OF LAUNCH WEIGHT
10 15 21 2 31 41 61 6z 12
31.3 324 328 329 330 327 321 315 304
407 421 428 429 3.0 425 418 405 39.6
445 461 468 47.0 ZL0 46.3 455 446 43.4
46.3 478 4BB 489 49.0 4B.1 472 46.2 45.2
394 409 416 418 420 416 410 402 38,0
$2.3 6545 556 657 56.0 553 b4d4 533 519
59,0 614 627 625 63.0 621 61.0 598 BB.S
61.8 64.3 657 658 66.0 649 638 62.5 61.2
€5.0 67.2 687 68.9 68,9 67.6 664 651 63.9
475 601 BL3 617 520 514 507 498 48.6
63.6 €67 68.3 68.6 6B.9 681 871 653 64.4
114 %46 78.3° 167 I63 758 747 73.4 7TLE
776 807 826 828 83.0 B8L7 BO4 79.0 71.3
81,0 841 858 B86.0 BG.! 84.8 833 817 80.1
824 852 87.0 87.0 B7.0 864 BA9 82.3 B0
53.8 7.2 B9.1 68,5 60.0 533 BB6 67.7 66.5
744 788 81.0 81.5 BLO 809 798 787 717.0
864 899 923 92,7 53,0 516 806 89.2 87.3
91,9 962 984 BB.8 989 ST 962 4.7 926
86.9 1008 102.9 103.1 103.0 101.8 j0U.2 96,5 96.3
98,5 1019 104.1 1041 104.0 102.3 100.7 98.7 97.0
98.5 101.9 104.2 103.6 103.7 1018 100.0 98,1 96.5
59.6 642 666 67.3 68.0 669 662 654 64.4
83.0 BB.6 916 922 929 8L6 905 894 B7.8
86,2 1018 104.9 1055 106.0 104.7 103.4 10i.8 99.9
106.1 1105 114.4 114.6 114.9 113.8 112.2 110.4 108.0
1126 117.4 1199 1201 7203 119 117.2 1151 112.6
118.6 116.3 114.0
1195 117.4 1152
1189 1166 114.7
1007 99.5 97.8
117.4 1159 113.7
127.3 125.3 122.8
132.8 130.7 127.6
337.0 134.8 131.9
138.4 135.7 133.0
140,4 137.6 135.1
112.2 110.8 1088
332.6 180.8 128.4
1433 141,0 138.3
150.5 148.1 144.7
. 1601 166.0 153,6 160.2
150.4 158,8 164.1 1641 164.1 161.8 158.6 156.8 163.6
153.4 161.1 166.0 166.0 165.6 163.1 160.6 1567.8 164.4
103.3 113.3 1210 1221 1231 1229 1216 1203 1180
124,0 1358 144.0 145.0 145.0 145.4 143.9 1422 139.1
136.8 140,0 1575 1583 15S.1 168,3 166.1 153.8 150.6
147.0 169.7 167.8 168.4 168.9 167.7 1654 162.5 159,1
164.6 167.0 175.0 176.6 176.8 174,3 171.6 168.9 165.1
161.7 173,8 1813 181,6 i8LS 1797 1773 174.2 170.5
166.9 178.7 1859 185.9 185.6 183.0 180.5 177.7 113.6
1056 117.2 126.4 127.5 128.6 12.1 1280 126.6 123.8
1293 143.2 163.7 1553 156.1 I56,1 164.5 152.6 149.4
144.8 160.0 1700 171.8 173.0 172.4 1703 167.7 164.4
164,6 170,5 1813 182,2 1B3.1 1BL9 179.1 176.3 172.6
163.0 178.3 189.8 180.4 191.0 188.4 186.8 183.0 170.7
170.0 1858 186.1 196.4 i97.0 1850 1924 189.4 1848
$76.3 1821 201,8 201.9 202.1 1888 187.1 194.4 189.3
io 15 21 28 31 4 51 62 12

30

82

5.4
5.5
85.5
80.6
94.2
95.0
94.9

[-XX 3
86.3
87.9
105.8
109.9
1117
1131
113.0

86.4
1116
120.3
1246
128.0
130.6
1327

107.1
125.8
135.2
1416
147.0
183.5
1613

115.8
136.4
1476
155.6
1615
166.5
189.3

82

29,2
38.1
41.8
43.

3.5
49,8
56.2
58.8
61.4

46.8
61.9
69.0
4.1
6.7
716

54.5
14.2
83.8
88.6
91.8
82.%
82.6

62.3
84.6
857
103.0
100.8
108.7
310.6
110.7

‘843
108.9
1110
12118
1258
1276
1304

104.9
123.3
132.2
137.8
43,4
147.1
1485

1137
133.8
144.6
1562.4
158.2
163.1
166.1

118.4
144.0
158.2
166.0
172.8
176.8
180.5

82

103

29.0
37.7
41.3
43.0

371
49.3
55.3
67.7
60.1

46.2
61.0
67.5
2.4
74.7
75.4

$3.6
2.7
81,9
86.4
88.1
90.2
0.1

61.1
82.7
93.2
100.1
103.3
105.8
107.8
108.4

821
106.0
113.6
117.3
122.4
124.7
128.0

102.7
120.2
128.9
134.1
139.8
143.6
146.4

1118
131.1
1413
148,7
164.6
159.4
162.7

3117.4
141.3
164.9
162.6
168.8
172.9
176.5

103

113

28.4
310
40.5
42,2

35.4
48,5
54.4
56.8
89.1

46.5
§0.0
66.5
71.3
3.8
74.3

53.0
7.8
80.7
85.0
8.7
88.8
88,7

§0.6
81.9
82,1
88.7
1016
104.1
106.1
106.9

91.1
1047
2.0
1154
120.2
122.7
126.0

101.3
118.6
126.8
1317
137.4
141.1
1428

109.6
128.8
138.8
1486.1
161.6
168.4
168.8

11%.2
138.8
152.3
159.5
1855
169.6
172.8
113

123

21.7
36.2
39.7
415

35.7
475
63.4
55.8
8.2

44.8
6.1
65.4
70.2
T2.4
13.2

52.4
708
79.6
83.8
86.3
87.4
815

60.1
80.9
91.0
97.3
100.0
102.4
104.56
105.2

90.2
103.%
1104
113.%
118.3
1208
1240

99.9
116.7
124.6
3129.8
135.2
138.6
140.3

1018
126.8
136.4
143.5
148.9
153.6
1566.5

1129
135.9
148.3
156.7
162.3
166.0
168.1

123

133

27.0
35.3
38.7
40.4

34.2
46.5
52.2
54.6
56.9

43.9
67.9
64.3
68.9
71.1
71.8

51.6
69.7
78.4
82.5
85.1
86.0
8%.9

59.4
79.9
89.9
6.1
98.9
101.2
102.8
103.5

89.1
102.2
108.1
112.1
116.8
118.8
121.7

98.5
115.1
1229
127.8
133.0
136.4
137.8

106.2
1247
134.2
140.9
146.2
160.6
153.3

110.8
133.4
146.4
153.3
1568.1
162.7
185.9

133

143

26,3
34.4
3.7
39.5

34.2
45.4
5L
53.4
$5.7

43.1
56.8
63.1
£7.6
66.8
70.4

50.8
€8.7
77.2
81.3
8a.8
84.3
84.3

58.7
8.1
88.8
95.1
87.9
99.7
101.2
101.6

88.2
101.2
107.8
110.8
115.2
116.8
118.5

97.3
1n3.7
1211
125.9
130.8
133.8
135.3

104.7
122.6
131.8
138.3
143.3
1417
150.2

109.1
130.8
143.4
150.2
155.6
169.4
162.3

143

154

25.5
33.4
36.7
38.3

33.3
44.3
49.8
521
54.4

42.2
95.7
61.8
66.3
68.3
€8.9

49.9

75.8
80.0
82,6

82.7

57.9
78.1
81.7
93.8
86.5
98.1
98.6
8.5

87.0

99.8
106.5
109.4
1135
1148
117.0

96.8
1118
119.4
123.6
128.4
131.4
132.2

102.8
120.2
129.4
1385
140.3
144.4
142

106.9
128.1
140.1
146.5
152.0
158.4
1586

154

164°

24.8
32.%
35.7
are

325
43.3
48.6
50.9
53.1

41.4
4.5
80.6
65.0
67.0
67.6

48.1
66.5
74.7
78.6
81.2
81.6
81.2

57.2
771
86.6
82.8
955
96.8
87.9
9.6

86.1

98.8
105.3
108.2
1128
113.0
114.8

94.6
110.2
1116
121.8
126.2
128.9
129.7

101.1
118.2
126.8
1329
1316
£41.6
144.0

104.9
125.4
131.2
143.1
1485
152.1
1853

164

184

23.3
30.6
33.7
35.3

30.6
£0.9
46.2
48.5
50.8

89.2
61.8
57.8
62.3
64.5
€5.1

46.6
63.4
.7
%.7
8.6
9.1
8.6

54.4
73.8
83.5
89.8
93.0
94.1
94.7
94.2

82.7

95.2
102.2
105.6
108.7
109.3
110.6

90.8
106.2
1138
1183
121.8
1241
124.3

91.4
113.9
1223
128.3
132.2
136.8
137.4

101.1
120.8
131.6
131.2
142.0
145.2
147.5

184

205

21.7
28.6
316
33.2
28.7
38.4
43.5
45.8
48.3

36.7
498.0
54.8
89.4
61.8
62.6

44.0
60.2
68.3
72.7
6.0
76.3
8.7

518
70.3
8a.1
86.9
80.6
1.2
91.6
20.6

79.1
$1.7
98.9
102.7
105.4
105.4
106.)

87.2
102.3
109.6
114.2
1118
1181
118.7

23.6
109.4
117
123.1
126.6
128.7
1309

21.8
116.0
1250
131.0
136.3
131.8
138.7

203



Pressure
({PS])

180

200

250

360

3s0

400

450

500

560
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TABLE 9. C11-1 (DRY) Catapult (with metering rod), Upper Boundary,
Load vs Stroke, Numerical

TABULATION OF LOAD (Kips) VERSUS STROKE {Feet) —~ NUMERICAL
AS A FUNCTION OF LAUNCH WEIGHT AND ACCUMULATOR PRESSURE

Stroke o 0.2 1 2 ] i0 16 21 26 31 41 61 62 12 L] 82 1032 113 123 133 143 15¢ 164
Weight

{LBS)

10,000 10.6 178 406 436 446 469 468 439 455 451 441 427 41) 395 380 I6I 4.4 321 36 304 380 26.3
20000 18] 296 B35 558 17.0 590 083 574 D68 56.1 BAE 529 B0 48D 471 450 427 4).0 393 I 36} 327
30,000 2513 3.7 60.7 627 63.7 §49 64.0 629 62.1 61.2 B9.5 574 B6.) 530 BLO 482 464 445 426 405 392 5.7
40,000 320 49.7 660 67.7 68.7 EBD 677 664 655 644 623 601 577 BS6 533 51} 486 6.6 447 429 4.1 314
10.000 121 185.0 435 495 528 553 O6b6.1 B4S B4.2 538 B30 SBL7T 502 d48.56 468 449 J2.8 4312 334 ITS 364 33.1
20,000 216 327 607 &7.3 705 729 723 718 708 70.2 688 668 648 62.6 604 BTY 552 53.0 505 489 4710 923
30,000 304 446 719 773 80.2 B1.9 810 798 7BY 778 760 738 713 6B8 664 636 60.6 584 b6O 538 517 3.2
40,000 38.8 662 78.2 B3.4 B8 864 851 833 826 813 79.2 7685 7738 71} 885 657 627 €03 BIE 557 534 487
50,000 45.8 657 B4.2 B8.1 800 B35 88.0 864 850 B3.6 808 8.0 748 72.3 695 66.7 63.6 61.2 5B 565 542 49.6
10,000  13.3 200 457 B4.7 601 628 626 623 621 618 61.2 602 B8O 073 B56 DB3D 51.2 49.2 473 455 438 40.2
20,0600 24.1 34.7 6B.5 76.3 820 84.9 844 837 B3I 225 813 TRE 77T 731 70.2 $£7.2 64.7 621 598 57.6 s2.8
30,600 34.0 48.2 B30 B0 54.2 563 855 44 936 927 908 BRLH 86.1 805 774 741 713 6BE 660 635 58.2
40,000 43.2 60.6 82.6 984 2026 103.9 102.7 101.2 1000 887 96.3 BHIE 904 843 BlL1 776 747 718 692 664 0.8
50,000 1.8 72.7 101.0 106.3 109.3 10S.6 105.0 106.2 104.7 j03.2 100.1 962 83.) $9.8 865 832 79.6 767 Y37 709 632 624
£0,000 60.5 B83.2 1045 109.7 112.8 112.0 3101 }08.06 106.2 104.6 101.1 978 942 909 877 841 805 774 ¢ 717 688 €2.9
70,000 68.7 94.0 1)0.7 113.0 1154 1139 212.0 1096 107.5 1056 1019 B&6 86.1 917 286 848 §1.2 781 THU T21 69.2 83.3
10,000 13,7 203 489 57.7 66.0 688 EBY 65BY 688 686 63 €79 672 6565 &9 618 BRI 512 550 531 512 493 473
20,000 2656 36.2 73.0 B3.3 927 £39 656 652 B4.7 94.3 533 920 €0.6 B8} B57 828 794 765 76 VIl 685 GbH6 €32
30.000 36.2 50.2 91.3 5.9 1081 1109 3102 109.4 308.5 107.8 1035 1019 1016 986 9856 82! 88H 853 822 793 64 132 03
40,000 46.2 63.3 103.6 1122 118.8 121.3 1200 1186 117.4 1)6.2 )13.6 1107 J07.5 104.0 1006 B6Y B83.) 847 864 833 802 768 738
50,000 554 756 114.7 1217 126.0 1225 1263 124.1 122.7 121.2 1176 1141 110.0 106.3 1023 686 94.7 ui.3 BBO H47 HIS 780 748
60.000 65.1 87.9 122.4 128.2 132.0 1324 130.6 1283 326.5 124.6 121.0 1173 1131 1093 1054 1014 97.2 8317 9503 B68 B3IE 198 76D
70,0006 -73.5 99.0 125.0 131.2 134.3 133.8 131.9 1283 127.2 126.1 1211 1176 113.6 103.5 1057 1016 7.4 937 903 868 BIS 797 764
B0,000 B1.3 J09.3 130.3 134.3 137.2 135.0 1329 130.2 128.2 1253 121.3 1176 113.7 109.9 1060 1018 S97.3 93.6 S0.1 867 832 796 76.
30,000 14.2 208 477 587 704 T3.2 T35 T9 739 740 143 44 744 729 7Ti4 632 668 645 621 601 530 558 538
20,000 266 37.4 747 B8B83 105.7 1053 1053 305.3 105.1 104.7 1044 103.7 102.8 100.4 8B) H50 5915 884 3bQ! 823 795 162 TS
30,000 37.1 51.0 ©4.5 108.3 31203 123.8 123.4 1229 1221 121.5 120.1 1384 J16.3 132.2 1102 1067 1028 9.2 855 Y23 89.0 HLHS B2)
40,000 47.4 64.7 111.8 123.2 1326 138.8 1350 134.) 132.7 131.6 1291 126.2 123.1 )19.4 3166 1117 107.6 1RK.0 003 967 8.2 BY3 85Y
60,000 57.8 78.0 126.2 335.¢ 141.3 144.3 143.0 141.0 1355 138.2 134.5 1307 126.2 1219 1177 113.6 109.4 1057 1019 983 846 906 B&IU
60,000 ©7.8 90.9 136.0 143.6 1489 150.0 1485 1465 1445 142.7 139.0 136.0 130.6 126.2 3217 1173 1127 108.7 1050 1012 82.2 H3.) 833
70,000 76.3 1020 141.1 148.2 1516 153.5 151.1 1487 146.5 144.5 140.5 136.4 1320 127.3 123.2 1185 113.6 109.6 105.6 1013 9B.0 u3.5 ¥Y.7
80,000 83.8 1122 145.8 1529 156.8 THLY 1527 150.2 147.5 345.1 141.0 137.2 132.7 128.2 1239 $19.2 134.0 109.7 1057 1006 H7.8 934 895
20,000 27.% 37.9 73.7 95.0 109.6 113.2 1135 114} 1141 1141 1143 1143 114.4 1121 1039 063 103.3 498 963 Sl4 vUL2 37.0 B39
30,000 38.1 523 885 1162 1315 1358 127.3 135.5 135.3 134.9 1340 1326 131.3 127.7 1248 1202 117.) 113.3 1092 1057 1021 48.) 946
40,000 4B.9 €6.3 119.7 1333 1458 150.3 150.0 1489 348.0 147.3 1449 1423 139.1 1357 1313 $270 1229 1189 1349 1108 107.1 1027 989
50000 5.4 B0.7 134.1 148.0 156.3 160.6 150.9 157.8 1566.6 155.3 151.7 247.6 142.8 138.2 1333 1292 )24.5 1206 1165 1324 1C8.3 J03.7 u9%
60,000 69.6 929 046.5 157.3 164.5 166.9 16329 163.8 162.) 160.3 1568 1523 147.6 142.8 1378 133.3 128.1 123.9 1186 1354 1.1 1065 o222
70,060 178.0 1039 153.8 1650 171.]1 J71.6 170.2 1678 165.7 163.7 159.9 18655 1507 1459 1408 1355 130.3 126.0 3214 3170 1127 1079 WIS
80,000 Bl.4 108.7 161.7 369.2 175.1 T73.3 171.5 0169.3 366.7 164.2 160.6 1356.3 251.4 146.6 1414 136.2 130.4 1258 121.2 D168 1125 107.4 03I
20000 27,3 382 720 928 113.5 11856 1206 1311 121.5 120.8 £20.8 §20.6 120> 1588 1174 1L 1324 1087 1051 U200 B3 9h4 Y22
30,000 38.3 526 9B 3183 145.2 146.0 145.56 1450 1435 139.5 139.2 13656 133.0 129.5 125.3 3212 307.2 }133.6 JUS3 JUSE
40,000 49.4 §7.0 1226 1404 162.8 162.3 151.5 160.4 1675 154.3 160.) 3463 1419 137.0 133.0 J2B.6 124.6 1204 1153 116
50,000 60.3 81.0 140.8 1631 1745 173.4 172.3 170.4 166.1 161.2 156.0 1506 1459 3140.3 1359 3315 $27.2 1228 318.0 1133
§0.000 70.5 984.1 i35.6 1687 I81.3 179.8 1728.8 1257 1702 1659 160.6 1560.0 349.6 243.8 139.3 134.5 1300 1252 3203 1165
70.000 79.1 105.5 164.3 177.4 186.6 184.4 182.4 17B.0 374.1 169.0 163.3 157.6 151.9 1456 140.8B 3359 1311 1265 12i.3 1163
80.000 86.3 1163 173.3 185.4 190,0 187.4 185.) 181.0 176.1 170.7 164.9 159.) 1531 146.5 341.3 136.1 1315 326.6 120.2 1163

20,000 27.4 38.2 N4 927
30.000 385 &2.9 987 1216
40,000 B50.0 67.9 1258 1482
80,000 €1.0 82.0 3457 165.7
60,000 70.6 94.6 160.7 178.0
70,000 8.6 106.2 174.0 1888
80,000 88.8 116.2 284.8 1978

20,000 27.5 38.8 707 B17
30,000 385 33.0 9B.3 1322
40,000 50.2 G8.3 1258 1485
50.000 61.5 82.4 2453 169.7
60,000 1.4 958 166.3 1BE&.4
70,000 80.0 107.0 178.¢ 1981
80,000 87.2 116.9 189.8 2080

1358 125.7 135.7 126.5 324.8 124.3 123.7 1232 1217 120.1 1160 3033 10U} 106.0 025 992
155.1 104.3 1564.6 1564.4 1528 (550 I48.6 1468 §43.9 1406 136.4 1319 1280 124.0 1197 3157
176.4 1758 1755 175.6 1726 169.1 166.0 1612 1569 1520 147.4 1427 138.4 1340 129.2 1239
35807 150.1 189.5 185.8 183.2 180.4 174.4 J6R.6 1631 1566.7 1519 1473 423 1378 1325 127D
198.6 187.4 196.2 194.9 1899 134.7 178.4 1725 166.3 159.8 154.5 1495 1445 1398 1343 1293
204.7 202.8 201.2 188.4 1B3.Y 137.4 181.0 174.7 16B.3 161.4 155.2 IH6E 1454 140.2 134.6 1296
208.3 208.1 203.86 199.7 394.0 187.7 1814 174.7 3683 161.1 1554 049.6 944.2 139.2 3336 I28S

3130.3 130.0 329.8 129.3 128.4 §37.7 1279 128.4 279 127.5 123.5 $19.6 1164 133} JU9E DO
163.3 163.0 162.7 163.3 161.3 1682 167,28 166.3 154.1 151.E 147.0 1425 1385 134.6 128.9 IV

188.4 187.0 85.5 188.4 386.2 182.0 178.0 1742 170.1 $65.2 160.5 1553 151.1 1464 1415 3368
2058 203.8 203.5 206.6 2022 197.3 191.0 847 1783 171) 166.1 1610 186.) I51.4 J45.0 2409
216.0 216.0 214.4 213} 2089 3204.1 187.68 180.7 YHIB 176.2 1707 1652 2EV.0 1548 1451 14¢0
2332.0 220.6 219.3 217.2 2116 206.5 188.2 151.2 184.3 176.¢4 170.56 1646 15694 153.8 1381 D425
226.6 224.0 222.2 217.8 2118 204.6 187.4 180.1 1829 175.0 168.7 )E2.5 )57.0 1518 1457 14D.2

Stroke o 0.2 ] 2 B 10 15 21 26 31 41 B! 62 12 32 B2 103 13 123 133 143 154 84

31

184

232

324
34.1

30.3
ey
229
439
45.3

368
3.2
53.2
55.6

573
87,6

43.4
53.0
LI X
$7.6
6B.5
T0.0
69.7
69.)
49.8
7.9
5.8
79.0
79.8
8.2
821
817

e
87.6
913
81.7
83.0
84.9
833

85.9

883
103.8
jons
1068
107.3
1070

3.0
308.3
1384
1187
119.9
1200
3389

00,1

138.4
128.3
1318
1330
1325
1289

B4

205

21.2
263
28.9
0.4

271
35.0
as.5
40,0
40.6

33.3
2.
48.0

1.4
816
515

J3u.5
527
SR.5
6.3
61.8
€3.1

62.6
62.0

455
2.0
€9.2
n.e
T2.5
4.1
4.3
734

75
L%
834
3.5
853
L LY 3
5.2

78,3
So.6
5.1
6.3
8.7
97.5%
81.0

88.5
100.3
107.6
108.5
1101
110.3
108.3

93.5
110.4
1180
822.)
B23M
122.3
318.3

205
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TABLE 10. C11-1 (DRY) Catapult (with metering rod), Mean,
Load vs Stroke, Numerical

TABULATION OF LOAD (Kips) VERSUS STROKE (Feet) — NUMERICAL
AS A FUNCTION OF LAUNCH WEIGHT AND ACCUMULATOR PRESSURE
1

Stroke o 0.2 1 2 5 10 i& 2 26 3t 41 51 62 12 B2 92 103 113 3123 133 143 154 164 184 205
Pressure Weight
(P51}  (LBS)
10,000 8.8 158 357 414
160 20,000 189 266 475 525
30,000 235 355 S5.1 583
40000 28,8 433 60.0 62.0

10000 11.3 171 374 459
20,000 20.2 2.2 524 623
200 30,000 284 403 645 716

417 41.4 410 407 401 389 376 365 365 3.4 332 321 81t 301 283 298 270 250 228
52.6 510 Bi4 509 498 483 46.7 454 440 426 41.2 398 386 374 3I6.2 348 335 312 28.8
67.7 568 563 556 506 624 B0.8 483 47.7 46.2 44.7 433 418 405 392 378 365 34.0 313
808 598 59.2 583 565 547 529 B51.2 498 48.1 464 450 43.6 422 405 396 381 355 32.7

49,9 49.6 48,3 49.0 435 474 46.2 451 440 428 414 402 389 377 386 352 340 317 283
66.1 656 65.1 64.6 63.5 61.8 60,3 587 &7.3 556 63.9 523 506 49.1 478 459 444 41.3 3B.2
743 736 727 720 705 686 66,7 650 6€3.1 613 59.3 575 558 541 524 506 490 456 2.2
40,000 36.3 502 727 76.6 778 767 768 750 73.0 709 6B.8 669 650 63.0 61.0 592 573 656 5382 520 504 47.0 436
50,000 423 585 774 806 80,2 79,0 719 769 44 722 €99 678 657 63.7 61.7 899 B5BO BE3 54T 528 511 476 44.)

81
10000 124 180 390 48,3 64.7 563 7.0 57.0 568 566 863 554 54,4 534 528 51.0 49.6 481 466 454 440 426 41.2 386 358
20,000 22.5 316 €08 688 756 I8 777 N5 V0 T6S 56 T43 728 71,2 697 678 6E5B 638 620 60.2 584 56.6 H48 513 47.7
30,000 31.8 435 700 806 867 854 879 8.3 B66 859 8456 828 807 788 TEH 749 T2.6 705 685 665 645 624 605 566 525
250 40,000 404 545 308 892 937 45 938 929 820 81.1 852 871 846 824 802 7TBI1 756 73.6 7.3 693 67.3 650 629 6B 54.7
50,800 48.4 64.3 884 86.6 596 1000 984 57T 960 649 0623 888 871 847 822 789 774 63 731 7T1.0 650 666 645 603 %6.0
60,000 56.5 74.2 ©3.5 1006 103.0 1028 101.3 898 SBS5 971 94.3 SlL8 890 865 838 BLL 788 76T 744 723 701 677 665 611 567
70000 64.2 840 98.2 103.2 1053 5044 103.0 101,3 9857 982 851 926 29,7 811 846 821 795 Tl T49 T2.7 705 680 658 614 656.6
10,000 128 183 37.5 48.0 592 &20 626 $29 627 626 626 621 616 608 &E0.¢ 384
20000 238 328 570 71.8 B44 875 879 8§29 BLE 8.3 867 857 84.5
30,000 338 456 753 884 99.2 1019 101,90 1016 101.0 0006 99t 9076 959
300 40,000 43.2 57.3 &9.9 101.0 1090 1110 110.4 103.6 1088 107.B 106.2 104.0 1016
50,000 51.8 6B8.1 101.0 111.2 1156 316.5 115.7 114.4 113.3 112.4 1098 107.1 104.2
60.000 60.8 79.2 1088 117.1 1212 1215 120,3 18,7 117.4 116.1 113.2 1104 1075
70000 68.7 B85.1 113.6 120.6 1239 123.5 122.2 1204 1187 117.2 114t 1113 108.2
BO,000 76.0 939 116.8 1229 1257 1245 123.0 1201 1192 117.3 1141 1112 108.1

10000 133 19.0 342 456 624 655 668 676 €76 676 678 §68.0 68.0

20000 249 239 B5%7 723 9L5 966 964 968 968 866 864 961 855 842 030 808 835 862 838 818 79.6 7.4 752 7L 66D

30,000 347 466 756 92.9 1096 1135 1313.9 1140 1136 113.3 1123 11L} 109.8 1079 1059 103.4 1008 B8.1 854 83.1 506 878 853 805 754

. 350 40000 44.3 589 S2.9 103.5 1207 1250 124.6 1240 123.4 122.8 121.2 1193 117.0 114.5 111.9 109.2 106.2 103.6 1009 982 9855 826 899 846 78.9
© 50,000 540 70.5 109.1 123.8 X 130.8 t30.0 128.1 126.8 124.0 120.9 117.8 114.6 1118 108,8 106.0 103.2 100.5 877 94.5 917 862 804
60,000 63.4 824 1191 1308 135.5 134.2 133.1 130.5 127.6 124.3 121.0 1177 114.7 111.3 108.5 1856 102.1 ©9.7 564 935 876 81.7

70,000 713 92.2 1262 135.7 137.9 3364 134.8 1320 1201 1257 122,4 129.1 1157 1121 109.2 1066.2 103.1 1002 97.6 93.5 8B.0 B1.7

80,000 78.3 10L.0 130.t 139.6 139.4 137.7 135.7 1326 129.7 126.3 1229 119.6 116.1 112.4 109.3 106.2 103.1 100.0 968 937 875 B81l.9

20,000 253 342 BH44 69.8 .104.0 104.0 104.2 104.6 1048 104.9 104.0 103.] 1008 9805 853 935 513 882 868 846 B80.1 754
30,000 356 476 7B 950 125.0 2248 124.8 1246 1237 122,89 121.2 1194 116.8 1139 111} 1083 305.7 103.1 100.2 974 922 B86.S
40.000 457 593 984 1164 §38.1 1377 1374 1363 134.6 132.8 130.0 1274 124.6 121.% 1185 1157 112.6 109.6 106.3 1035 976 91.5
400 650,000 555 73.1 §17.7 135.4 146.9 146.2 145.7 1438 1409 137.9 1343 1308 127.7 124.5 121.6 118.7 1166 1124 1087 1056 99.3 929
60,000 65.0 859 1324 1438 152.2 150.9 149.9 148.0 1450 141.7 137.9 134.5 131.0 127.4 124.2 1212 118.0 1145 1109 1077 1013 945
70000 728 943 138.7 150.0 155.3 153.8 152.6 150.1 147.0 143.7 1389 136.4 132.6 128.7 1254 1222 118.9 11564 1117 108.2 1017 94.5
BUO00U 76.0 9B.7 1428 155.7 157.8 1559 154.1 151.6 148.3 1449 1411 3375 13356 128.3 126.0 1224 1218.1 1156 111.9 108.4 10105 943

20,000 255 243 6543 707 3109.8 9093 109.8 110.2 1106 111.0 1108 1108 103.4 108.0 105.4 1027 100.3 981 957 63.5 8B8 84.0
30,000 358 478 VI 9T.1 1347 1347 1350 1350 134.6 133.7 132.56 1313 129.1 1269 123.8 1209 118.1 116.2 112.3 109.4 1039 98.1
450 40,000 46.2 608 1004 1196 1506 151.0 151.1 150.9 149.1 147.0 144.4 1413 139.0 136.1 1329 129.5 126.9 123.3 119.3 116.7 110.7 104.2
50,000 36.4 73.4 118.7 1394 182.6 162.0 162.3 162.0 158.7 155.% 151.6 1478 144.0 140.} 137.1 133.8 130.5 127.0 123.4 119.8 1133 106.7
€0.000 658 850 1318 150.6 168.9 168.1 167.5 1664 1633 259.6 155.4 151.2 147.3 143.0 1337 136.3 132,7 129.3 125.4 1217 115.0 108.0
70,000 739 837 1456 1398 173.0 31718 171.0 169.0 16566 161.6 157.3 163.1 148.8 144.2 140.8 137.1 130.6 129.6 125.7 122.] 1150 107.6
80,000 B0.7 1044 155.3 168.7 176.5 174.8 173.4 170.8 167.1 162.7 158.4 164.2 145.6 144.4 140.9 1369 133.2 1295 1255 121.8 1314.6 106.9

20000 256 350 53.7 70.1 1136 1135 13,7 114.1 3046 115.3° 1261 117.0 116.6 116.2 113.4 110.6 108.5 10681 103.6 101.2 967 920
30,000 J36.0 482 755 86.4 141.9 1419 142.2 §43.0 1424 141.9 1414 1408 139.6 137.8 1347 131.6 128.5 1269 1228 119.7 t14.2 1083
40000 466 61.5 970 :18.8 161.1 16L.4 1682.0 163.1 161.) 159.2 1569 1547 151.8 148.7 146.5 142.1 138.0 1356 1327 129.0 1223 116.2
500 S0000 570 74.2 1203 139.% 375.0 $75.4 176.0 1775 174.2 170.8 166.3 1621 158.0 153.7 150.4 147.1 140.5 139.8 136.0 132.7 1258 118.9
60,000 €6.0 B85.5 1374 1856 1853 1853 185.3 185.6 1818 177.7 1731 168.7 364.0 189.3 1555 151.8 145.0 144.2 140.2 1365 1293 1218
T0.000 74.4 954 1517 1688 191.0 350.4 180.1 1888 1B4.8 180.2 176.2 170.4 165.7 160.6 156.5 152.4 146.4 144.7 140.6 1365 129.3 121.7
80,000 381.2 104.7 164.5 1796 194.1 £83.2 182.2 1897 1863 180.4 175.1 170.0 1850 159.8 185.4 1513 147.2 143.4 139.0 1352 127.6 118.7

20000 267 35.3 5i.5 67.7 539 1121 1148 115.0 015.0 1150 1154 163 1G9 1189 1209 121.6 1223 119.5 1168 314.6 1124 1097 207.5 103.0 8B.4
20,000 36.F 48.3 726 84.1 1304 1448 147.6 1477 143.0 148.6 150.0 549.4 1491 149.4 1800 149.2 148.4 1451 418 139.0 136.0 1327 129.9 124.4 118.6
40,000 46.5 62.0 ©3.2 116.1 1521 167.2 169.3 170.1 170.7 171,93 1745 1722 170.2 188.4 166.2 163.8 160.7 157.4 1640 153.1 147.7 1439 1405 134.4 1277
5506 50,000 $7.5 74.0 110.3 134.1 170.2 182.6 184.1 1350 3859 187.3 191.1 1B7.6 184.0 178.6 175.0 170.] 165.2 162.0 1585 151.7 151.2 1475 143.9 137.2 130.4
60,000 €6.7 860 1317 (65,0 1356 106.3 197,2 197.6 288.3 200.0 2020 1979 §92.4 1837.4 1824 177.3 171.8 168.1 164.1 157.0 166.2 152.3 148.6 141.2 133.7
70,600 74.7 963 1540 174.3 198.7 2068 207.5 20756 207.5 207.9 207.6 2027 187.7 192.2 186.7 18L.1 1765 171.0 16689 159.3 158.7 154.4 150.2 31427 1350

50007 B IB52 ISB5 1328 207.2 2128 2128 2124 2121 TIL? 2053 2041 1547 1825 168 ISL! 1758 1705 1557 1516 157.4 1828 1487 1408 1328

49.4 480 480 421
62.7 63.2 6.2 7.2

85.3 533 3523 B
3
B 754 73.2 687 843
8
3

56.8 50
79.6 776 154 732 712 €8
89.5 87,1 847 B822 B80.0 77.
94.1 916 891 866 84.1 81 79.2 768 2.t 67.2
858 932 80.6 B8B8.2 855 &3 80,5 78.1 73! 67.9
98,8 957 9830 904 879 853 B26 798 748 69.5
99.4 860 83.4 9507 B88.2 856 826 802 748 69.2
89.1 858 9831 805 '87.8 852 8§22 796 7T4.0 68.4

€5.8 63.7 620 604 588 573 558 543 613 481

Stroke o 0.2 1 2 5 10 % 21 2s 31 41 &1 62 72 82 82 I03 113 123 133 143 154 164 184 203

32



Pressure
(PSIy

180

200

3co

350

400

450

580

Siroke
Weight
(LBS)

70.000
80.000

10,000
20,000
30,000
40,000
$0,000
60,000
70,000
80.000

§0,000
60,000
70,000
80,000

20.000
30.000
40,0600
$0,000
60,000
70,000
80,000

Stroke
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MIL-STD-2066(AS)

TABLE 11. V11-1 (DRY) Catapult Iwith metering rod), Lower
Load vs Stroke, Numerical

9.2
15.7
21.8
27.8

10.5
18.8
26.4
33.8
39,8

11.%

0.7
12.4

5.1
23.8

Boundary,

TABULATION OF LOAD (Kips) VERSUS STROKE (Feet) — NUMERICAL
AS A FUNCTION OF LAUNCH WEIGHT AND ACCUMULATOR PRESSURE

0.2

13.1
2.8
2.5
36.8

149
25.3
s
44.0
5.3

15.8
27.8
38.4
48.4
57.2
§6.1
s

16.1
2.0
40.6
513
61.1
1.2
80.0
88.1

16.8
30.3
418
52.8
63.7
4.2
83.4
81.6

31.0
42.9
54.7
6.2
6.4
85.6
89.8

314
43.4
55,4
§6.9
7.7
87.1
95.2
3.7

43.8
$6.0

1

28.2
39.5
47.6
827

3t.3
44.3
5.2
66.3
70.6

94.9
101.8
103.2

24.4
415
56.6
74.0
217
102.3
108.1
114.4

36.3
659.4
78.8
101.4
118.2
123.6
1250

36.6
86.7
76.8
4.4
107.2
127.1
1378

35.6
5L
68.5
84.5
510.5
1279
144.0

35.9
47.2
61.8
7.0
218
12%.8
143.6

1

2

5

35.0
45.1
50.5
54.1

43.7
885
67.7
7.2
138

487
68.9
79.2
849
80.0
93.4
258

526
15.8
89.8
99.0
106.3
109.7
1312.B
1145

841

8.0
110.%
118.4
1245
127.8
1306

3.1
104.2
120.0
133.2
138.6
142.7
146.3

83.0
108.0
100.3
138.7
148.8
186.4
161.6

82.5
107.7
128.4
142.8
185.5
167.2
1758

80.6
104.7
130.2
144.6
160.7
174.6
186.9

10

34.7
44.3
$0.3
53.9

44.3

EE

714
73,9

50.1
70.4

3

5
804
53t
95.3

3

1548
164.7
3735
1789

96.6
1207
148.6
162.4
174.5
183.8
1913

10

16

34.7
44.5
49.6
52.8

44.5
59.9
67.5
70.4
72.4

80.7
70.8
80.3
B85.1
88.0
82.3
94.4

86.4
79.%
82.8
100.5
105.4
108.¢4
112.2
1138
$9.8
8.5
103.4
114.0
120.8
125.0
127.8
129.8

82.0
121
126.7
136.1
140.7
143.3
146.4

84.6
112.8
138.2
146.6
154.6
180.2
163.3

97.1
123.3
143.3
156.9
166.7
1741
378.4

98.2
124.2
151.1
164.1
176.1
185.2
192.5

15

21

34.6
44.3
48.2
52.1

108.5
s
121

60.7
88.6

1041
140
120.3
124.5
126.6
1288

3.5
nas.a
126.3
136.1
140.4
1429
146.4

85.7
1209
136.1
147.0
31549
160.1
162.7

87.9
124.3
144.6
1%7.2
166.5
174.8
178.7

8.6
126.2
1823
i66.0
1730
186.4
183.7

21

26

34.3
43.9
48.7
816

44.3
59.4
66.6
69.1
70.8

508
706
79.7
840
8.8
BO.4
92,0

56.9
79,9
82,7
99.8
104.2
107.7
108.8
1108

60.7

88y
104.0
1138
1188
1238
1257
121.%

83.7
113.3
126.5
136.1
1388
1421
1441

95.9
121.2
136.6
1418
165.2
1598
1623

8.0
124.8
1457
1687
1677
176.4
178.7

988
126.0
1541
168.5
179.9
188.1
182.2

31

341
43.4
48.2
51.0

44.0
$8.0
86.0
68.5
70.1

50.6
0.2
79.3
83.4
86.9
89.6
¥1.0

$6.8
196
92.3
99.4
103.6
106.8
108.8
108.3

€0.8

88.3
104.8
113.6
119.6
123.2
124.8
126.2

93.8
113.5
126.5
136t
139 4
141 4
1429

96.1
i21.6
137.1
148.6
1584
158.8
i61.6

98.3
125.5
146.%
160.1
168.8
176.0
1800

89.1

1
t26.7 1

170.9

41

33.8
42.8
41.0
48.5

43.7
88.3
64.9
66.8
67.8

30.5
69.7
8.2
81.9
848
87.4
88.6
56.9

155.8 9
PR

182.2
188.7
162.3

&1

329
419
45.8
48.2

42.9
8.0
63.5
€54
66.¢

49.8
68.7
169
80.5
83.1
855
86.8
6.5
8.6
806
86.8
100.2
103.1
104.7
1048

€1.0

88.2
102.3
17
116.9
1200
120
122.%

9.5
113.7
12588
134.4
1312
138.4
130.4

916
1228
137.6
148.0
163.8
151.0
1577

100.4
27 ¢
148.2
161.0
168.0
1738
176.0

2.2
130.0
1585
1731
182.2
187.7
1946

51

33

82

32.0
40.5
445
46.8

42.0
55.8
82.0
6317
64.7

49.1
675
TE3
8.8
81.3
83.p
84.6

56.2
7.8
89.3
85.4
98.¢
101.1
102.4
102.5

8.0

87.8
102.1
110.6
1153
118.0
1180
1187

94.9
1135
1280
133.0
135.5
136.5
137.2

88.8
1228
138.8
146.0
151.6
1543
154.8

1u2.0
1260
147.8
158.7
166.3
170.%
172.2

104.5
132
157.9
170.3
178.9
183.7
187.1

§2

12

31.4
2.7
43.6
458

41.4
54.8
60.8
62.4
63.3

43.8
66.8
74.4
7.8
8.5
81,7
82.7
56.1
7.2
83.3
83.8
86.4
8.0
100.4
100.3

61.3

87.7
101.4
108.2
3t
1159
116.8
111.3

85.1
113.1
123.6
130.6
133.}
134.0
134.7

99.7
123.0
1368
143.6
148.8
151.5
1518

104.4
£26.2

146.7

155.8
162.3
87,1
168.5

107.9
133.2
357.9
167.6
178.4
189.1
182.8

2

82

36.8
38.8
42.6
446

40.9
S4.1
9.8
811
61.7

484
66.0
3.3
6.0
.8
9.8
80.7

56.0
6.8
813
82.4
84.4
87.0
98.1
98.2

L

875
100.4
107.6
1108
1138
144
1181

854
1126
122.3
128.4
130.8
1318
132,86

1010

1235
134.3
141.2
1461
148.7
148.0

106.6
130.4
146.2
1%2.3
188.3
183.7
164.7

1il.4
135.2
13786
164.3
172.1
176.1
178.4

82

82

30.3
38.3
41.9
43.8

40.3
53.3
589
€0.1
60.7

47.7
8s.2
T2.2
74.7
76.6
78.3
18.3

88.1
73.6
36.2
81.0
83.0
95.4
96.5
96.4

80.7
86.4
891
106.2
109.4
1108
112.%
1129

94.2
1110
1207
126.%
1286
129.4
124.7

100.7

1226
133.2

103

29.8
37.6
411
43.0

39.7
62.3
57.7
88.0
58.%

427.0
64.0
1.0
73.4
5.1
16.9
71.8

54.3
4.5
84.7
68.5
81.4
83.%

843

130.2

(X 1%)
160.7
156.3
160.¢
i61.6

1131
1358
1%6.7
i62.0
168.9
172.4
174.7

82

13

29.2
36.8
40.2
42,3

38.8
61.2
86.6
57.8
8.2

46.0
§2.7
68.6
2.0
3.8
5.4
6.2

53.3
73.1
83.1
87.7
89.8
818
82.7
82.4

88.7
B3.5
96.8
102.8
105.8
107.7
108.2
108 3

81.3
107.7
1t
122.9
124.5
124.6
124.7

98.5
9.7
129.6
134.6
138.0
140.8
140.0

108.3
127.9
1414
146.1
154.0
184.4
135.1

1133

134.4
183.6
156.8
183.1
186.1
187.6

123

28.5
359
39.3
41

37.8
50.1
65.3
86.5
57.0

45.0
61.%
68.2
70.6
72.3
3.8
733

52.2
766
B1.4
86.2
88.2
490.0
S1.0
80.8

57.7

82.0

94.1
100.9
104.0
106.0
106.2
106.4

B8.7
1058
115.2
1210
1226
122.6
1225

$7.0
117.8
1278
132.7
136.8
138.3
1375

104.5
126.2
139.4
144.4
148.8
182.0
152.3

1L
132.6
1818
155.0
160.9
183.5
184.6

123

133

218
35.1
38.4
40.2

311
49.0
b4.1
$5.3
5.8

44.1
60.2
66.8
68.§
70.8
T2.¢
134

51.2
0.4
80.0
84.4
B6.4
88.4
£83.2
88.7

56.7
80.8
92.¢4
9.1
102.1
103.9
104.0
104.2

8.3
$04.1
132
1R
1200
120.1
1200

95.5
1180
1255
130.6
1341
135.8
134.8

103.2
124.3
137.5
1421
1465
1485
148.5

110.2
130.9
149.4
1328
1583
160.8
1618

133

143

27.1
342
315
38.2

36.2

w017
1021
102.0

86.9
102.3
[RRN)
116.4
1178
1179
1L

94.2
1142
123.%
128.2
1318
134.3
1324
101.8
1225
1353
1398
1438
146.7
146.7

1089
128.4
1474
150.6
156.0
158.2
159.2

143

154

9.6
#8.7
89.6¢

85.3
100.4
108.9
1140
1158
1162
1150

2.6
na.z
821.0
125.6
3283
£136.2
128.6

100.2
1209
132.9
137.3
141
144.0
143.6

107.5
127.4
145.1
147.9
153.2
155.3
155.9

154

93.2
92.9

8L.o
85.0
102.7
106.9
108.2

7 108.0

107.5

68.3
106.7
115.0
118.7
122.0
122.7
12).8

86.3
115.3
126.8
130.3
133.9
136.3
1359

102.4
1223
139.2
141.4
146.1
147.6
142.8

184

18.1
5.3
4.8

49.0

88.7
88.1

7.8
$1.1
¥E.4
102.4
i03.3
102.8
wes

85.2
oz
1.7
1142
ns
117.4
116.2

3.2
ML
122.6
1258
128.9
131.1
130.3

100.5
g8
1348
137.2
1413
142.8
142.5

205
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TABLE 12. C11-1 (WET) Catapult (with metering rod),
Upper Boundary, vs Stroke, Numerical

TABULATION OF LOAD (Kips) VERSUS STROKE ({Feet) — NUMERICAL
AS A FUNCTION OF LAUNCH WEIGHT AND ACCUMULATOR PRESSURE

Stroke 0 0.2 1 2 13 10 18 F1 26 a 41 (1} 82 72 82 82 103 113 123 133 143 1bd4 164 184 205
Preasure  Weight .
[£2:1H] (LBS)

10,000 8.6 161 318 37.2 0.9 408 400 394 388 38,3 374 866 358 360 343 339 334 315 3803 205 289 280 273 267 24
180, 20,000 179 283 46,6 b2.2 663 56.3 564 Db4S 540 3.3 623 5lL.3 501 491 4B.1 47.2 46.3 441 420 409 398 23B6 325 3bb 333
30,000 265 415 649 58.2 628 €26 620 61.3 60.7 €02 882 882 571 558 645 53.3 BLE 485 471 458 445 43.0 418 306 37.3
40000 348 0532 6i.4 63.3 6563 660 664 645 644 63.9 630 622 613 BB.T 581 850 O4.8 021 48.7 48.2 46.8 453 438 41.6 38.3
10000 10.1 163 37.4 43.6 489 49.5 487 482 47.0 46.8 486 446 43.7 43.0 42.3 41.7 41.0 393 37.6 866 368 348 329 32.0 300
20,000 212 326 67.6 638 170.2 JI0 1701 694 685 677 €62 651 638 625 61.3 €02 5B.9 665 640 626 B51.2 49.7 483 457 43.0
200 30,000 310 46,1 €7.2 72.7 786 78B4 ‘786 778 TT.1 763 748 736 726 710 69.3 676 668 &3.1 60.4 587 671 66.2 53.6 505 478
40000 406 693 73.3 782 829 B35 829 824 817 811 786 768 T1.E 758 738 1.7 €94 66,6 63.6 61.8 888 879 b1 53.2 802
50,000 504 715 81.2 838 864 D69 866 861 835 66,1 842 £3.3 823 800 777 762 723 68.3 £6.3 64.2 623 60.0 580 0653 521
10,000 112 17.2 405 48.3 554 570 0564 B5EP 552 Bed 627 519 510 503 49.5 487 4.8 481 44.3 43.2 42.2 411 400 376 307
20,000 231 345 63,2 721 811 B30 823 81,6 807 788 777 766 T63 4.0 726 713 69.6 67.0 644 62.7 §1.1 69.4 B1T 645 51D
30,000 34.0 495 765 B84.0 926 844 938 93.0 92,1 912 883 881 8685 850 B8O Bl.1 7885 759 728 7.0 691 68.8 648 614 578
250 40,000 435 627 851 91.8 994 3000 5004 698 ©8.9 980 966 954 94.0.918 BO4 B87.0 843 B80S 717 756 73.3 708 €8.6 661 6.2
50000 528 748 827 97.6 1039 104D 104.6 1039 103.2 1026 101.4 100.4 09.0 96.4 S5 507 87.4 841 806 761 1758 73.0 70.6 668 63.0
60,000 62,0 79.0 6.8 1011 J07.3 108.6 108.3 107.0 107.2 108.5 1051 103.4 101.6 98B ©6.2 93.7 90.6 87.6 842 818 794 767 743 703 68.3
70000 710 829 99.3 103.3 1082 1108 1107 130.1 10v.6 108.2 107.3 1062 1028 300.2 97.7 964 026 B89.8 868 843 820 755 7.0 73.0 68.7
0660 §i8 175 4i.i 520 612 858 656 83.3 825 &1.7 9.5 885 B 572 6.5 ©5.8 546 527 508 457 486 47.2 461 437 412
20000 248 362 6€6.3 78.6 80 938 ©3.4 625 9.9 908 B8 BT2 860 845 830 BL3 796 769 742 722 704 685 66.6 63.0 9.4
30,000 355 613 82.5 03.3 iu51 JOE3 3079 107.5 108.2 1050 102.8 101.6 100.2 ©6.1 96.0 93.8 Bl.2 B81 B850 828 805 778 756 716 67.4
300 40000 462 66 94,3 103.4 1143 1160 316.5 1158 114.7 1338 11190 110.6 109.1 106,56 103.7 101.) 980 ©4.6 L1 885 859 BI.0 804 761 718
50.000 850 77.6 103.2 1116 121.1 123.0 §22.7 121.9 121.0 120.0 118.8 117.6 1169 112.7 109.6 106.3 102.6 98,8 952 $2.3 88.5 86.3 83.4 769 74.1
60,000 64.0 H0.4 110.7 117.1 1260 127.5 127.4 126.7 1258 1261 1234 121.4 118.3 116.1 1130 110.0 106.6 103.0 8.3 96.3 93.4 90.3 EL2 B2.6 T1.4

2

70000 731 ©4.1 113.7 120.6 128.6 130.6 130.1 128.8 128.7 3128.0 126.0 123.6 120.7 117.6 114.7 112.0 108.8 1053 101.8 988 980 928 899 B4.7 785
80,000 22,4 9Y.7 118.6 123.8 131.0 133.0 1324 (31,7 131.3 130.8 1283 I26.1 121.6 118.9 1162 113.6 111.0 107.4 104.0 101.] ®©8.1 95! 822 869 B30.0

10000 12,2 185 43.3 544 659 €88 J00 608 €90 682 654 650 643 63.6 629 617 604 687 BES 567 B4a4 528 517 481 46.¢
20000 257 372 684 B30 879 1027 1029 1025 1015 1003 971 962 95! 938 923 903 8B.2 856 828 £OB 788 766 746 707 68.7
30,000 36.6 627 87.2 1014 117.1 1218 1218 121.2 1200 118,7 J157 1314.6 113.2 111.0 108.8 108.3 103.4 100.3 871 946 520 89.2 866 819 11!
350 40000 47.2 674 695 114.0 120,2 1329 132.8 132.0 130.7 1205 127.3 1258 124.1 121.4 118.4 1154 112.1 108.4 1048 1018 ©88 955 825 876 823
50000 6.4 79,4 111.2 123.8 1369 138.9 138.3 138.6 137.4 1363 134,7 133.2 1311 127.6 124.0 120.7 116.7 1129 1089 1056 1025 988 955 801 B4LS
60,000 65.2 914 118.4 130.6 1425 1450 144.6 143.6 142.7 1518 138,7 137.4 1350 131.4 1279 124.7 120.6 116.7 112.8 109.4 1059 102.3 ©85 83.1 87.1
70000 4.7 1028 )26.1 135.7 146.1 148.3 147.56 146.7 140.8 145.0 3427 139.8 136.7 133.2 129.9 126.8 123.2 119.0 1150 111.6 108.0 104.4 100.8 94.8 886
80,000 84.2 1139 133.4 140.3 149,01 18608 150.0 145.1 148.4 147.9 1450 341.6 137.8 134.7 131.4¢ 128.6 126.1 1208 116.6 113.2 108.7 106.0 1020 96.0 89.8

10,000 125 183 428 652 688 742 748 148 743 78,2 700 697 68.4 68.8 .68.1 667 652 63.6 €21 607 593 57.7 86.3 537 608
20000 26.4 383 66.2 8568 104.3 3106 111.4 111.3 310.1 108.9 105.1 104.3 103.7 102.2 100.7 885 96.1 93.7 911 889 867 843 821 719 738
30,000 376 641 817 107.0 1266 133.0 133.4 133.1 131.6 130.2 126.8 125.7 124.4 122.0 119.8 117.0 1139 110.8 107.6 104.7 102.1 99.0 96.2 610 857
400 40,000 484 69.0 106.3 121.7 140.3 145.6 1457 1450 143.6 142,2 139,86 137.8 136.3 133.2 120.9 126.9 123.2 118.7 116.2 112.6 109.6 1059 102.6 87.0 8.1
50000 §7.9 B23 138.1 1338 1511 13550 164.7 1537 152.2 150.8 149.3 347.3 146.0 141.1 137.1 133.6 120.6 125.6 121.6 1179 1144 110.4 108.8 100.4 938
60,000  73.2 1001 128.1 142,56 137.5 160.8 160.0 15Y.1 157.B 156.8 184.7 1515 149.) 148.2 141.4 137.8 £33.9 129.6 125.2 121.4 117.5 113.3 109.5 1028 859
70,000 76.0 105.1 137.9 150.1 163.0 165.6 164.4 163.4 182.4 1613 1568,7 155.6 152.1 148.5 1448 115.2 137.1 132.4 127.6 123.6 119.7 1154 1112 104.2 871
80,000 854 115.6 146.2 157.0 167.1 162.1 167.4 166.3 1656.6 1650 161.8 I58.1 153.8 150.4 147.0 143.3 139.4 134.4 128.1 1252 3210 {16.6 1124 1050 923

20,000 268 380 €8.2 1110 109.6 108.4 106.2 103.8 101.2 986 96.3 941 917 8983 853 812
30000 38.0 551 826 134.9 133.0 180.86 127.8 124.6 121.3 117.8 1149 112.0 108.9 1058 100.6 88.0
40000 440 700 1116 149.5 146.6 143.5 138.9 136.2 132.3 128.1 124.7 1214 117.7 1140 1061 101.5
450 50000 688 3.3 1258 160.4 166.6 152,56 148.7 144.1 138.7 1356.1 131.2 127.4 123.2 1181 $12.2 1047
60000 67.7 94.9 i37.0 166.1 162.1 1568.2 153.96 148.2 144.! 139.1 1351 130.8 126.2 122.0 114.6 1069
70,000 76.9 106.2 150.0 169.9 165.9 162.2 157.8 163.0 147.5 142.0 137.4 133.1 128.0 123.7 116.5 108.0
80,000 86.3 117.0 138.9 173.4 169.3 165.5 161.1 156.5 150.3 144.2 139.5 134.8 1256 124.9 117.0 108.6

20,000 270 3b.2 89.6 117,86 117.0 116.1 113.8 111.2 108.6 105.8 103.7 101.4 86.7 982.6 886
30000 384 556 949 145.2 143.4 141.6 1385 135.1 1315 127.8% 124.8 121.7 1165 110.1 104.4
40000 4356 708 115.0 163.3 160.7 157.9 153.9 149.8 1458 141.0 137.3 1339 126.1 118.6 104.0
500 50,000 59.6 172.4 168.8 164.3 159.3 184.2 140.3 1456.1 140.8 132.4 1245 1163
60,0000 68.6 B850 144.6 1828 178.8 174.8 170.1 164.6 1569.0 153.2 148.8 144.2 134.7 126.7 118.2

70000 77.8 107.0 158.7 189.2 184.7 180.6 152.0 147.2 136.5 128.2 118.6
0,000 193.0 1888 1842 1 183.8 1481 3 1368 1284 119.6
20000 272 387 711 123.4 122.8 122.5 1201 117.6 108.8 107.7 1029 99.3 965

30,000 3868 §58 B6.3
40,600 4u8 710 1183

134.6 1316 128.2 1252 118.7 1141
145.2 145.5 141.6 137.5 130.4 123.0
158.0 153.8 148.8 144.6 1358 128.9
163.3 1582 182.9 147.9 139.5 1288
166.1 1808 1548 149.2 1402 131.1

167.3 161.4 154.8 148.8 140.0 130.7

164.9 153.6 152.1 1488 146.1
176.0 173.3 170.8 166.8 162.4
550 50000 60.3 846 137.2 190,8 187.2 183.6 178.7 173.3
60,000 69.1 958 163.1 200.4 196.4 192.3 186.9 18L.2
70000 8.3 107.5 1708 1 ¢ 2078 203.2 198.7 1 186.6 1

80,000 88.2 1185 1853 203.1 215.1 2173 2317.1 216.0 216.3 216.7 216.7 214.6 2128 207.9 202.8 197.0 180.2

Stroke 0 0.2 1 2 b5 10 1 21 26 a 41 [13 82 72 82 02 103 1183 123 133 143 1564 164 184 208

34



Pressure
(PSE)

160

200

250

300

as0

400

450

500

550

Stroke

Weight
{LBS)

10.000
20,000
30,000
40,000

10.0600
20,000
30,000
40,000
50,000

10,600
20.000
30.000
40,000
60,000
60,000
20.000

10,000

20,000
30.000
40,000
$0.000
60,000
70.000
80.000

20,000
30.000
40,000
$0.000
§0.000
70,000
80,000

Stroke

(]

8.0
16.7
24.8
32.6

8.4
19.8
25.0
319
45.8

10.5
216
318
40.7
48.3
$7.9
86.4

111
23.2
33.2
43.2
bl.4

68.3
7.0

L4
24.0
34.2
441
52.7
€0.9
8.7

1.7

816

25.4
36.1

56.4
64.6

82.4

[
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MIL-STD-2066(AS)

TABLE13. C11-1 (WET) Catapult (with metering rod),
Mean, Load vs Stroke, Numerical

TABULATION OF LOAD (Kips) VERSUS STROKE (Feet) — NUMERICAL
AS A FUNCTION OF LAUNCH WEIGHT AND ACCUMULATOR PRESSURE

.2

13.6
26.9
36.6
46.1

16.1
28.2
41.2
82.4
63.0

18.1
311
44.4
55.8
66.6
76.5
80.7

16.7
32.7
46.0
58.8
69.4
79.6
89.9
83.7

17.1
33.6
47.3
€0.0
73.4
81.3
91.8
1019

1.6
34.4
48.4
61.3
72.7
83.2
83.2
103.5

35.0
48.3
77.5
73.1
84.0
94.1
104.8

35.1
49.2
62.5
74.2
B84.9
85.4
105.8

35.4
49.4
62.8
74.9
83.2
96.1
107.0

0.2

1

28.7
42.4
48.2
54.4

33.6
B1.8
88.9
64.5
69.7

36.6
86.9
68.2
5.2
81.2
86.2
89.5

3.3
61.8
75.2
84.0
21.8
88.3
i01.8
105.6

89.3
62.5
78.7
90.4
100.%
107.2
112.7
117.8

8.7
3.1
82.1
94.7
104.3
113.0
§21.8
129.1

§2.9

81.6

96.1
108.6
18.2,
131.4
138.1

63.4

100.8
118.2
121.2
138.2
148.4

62.3

101.1
116.1
131.2
145.4
188.4

1

2

33.4
416
53.4
56.5

39.6
$8.0
65.6
70.0
13.2

43.9
€5.4
76.2
32.4
87.3
80.4
92.8

46.9
T1.4
84.9
83.6
100.3
105.3
108.2
1112

48.5
4.8
817
102.8
i1
117.8
8225
126.3

48.6
1.2
86.6
110.0
120.6
128.8
135.3
1

8.8
100.3
1154
133.2
138.0
146.8
1655

9.6
1029
120.2
134.7
[ L3 X
158.5
168.7

79.4
104.3
1234
139.3
164,7
169.2
181.3

2

389
50
ses
89.8
43.6
63.4
T1.2
5.4
78.3

49.7
3.2
84.4
90.3
94.7
87.3
98.2

846
818
86.0
104.3
1104
1148
116.8
1188

58.2

88.1
106.0
116.8
124.7
130.1
1334
1358

60.2

83.6
134.8
12713
131.2
143.9
149.0
162.8

813
1208
136.3
148.7
166.4
162.8
169.0

100.8
1210
145.1
158.8
168.6
1770
3183.8

103.1
1316
1524
168.0
180.2
1903
188.9

13

10

Bl B

®
td

EEEEEmE [

&

-
oo
PN
P23y

s s
Ml»
O

(%
po]

15

21

344
48.1
85.2
88.6

42.9

26

34.0
436
54.7
58.2

42.2
81.7
69.6
74.2
71.2

49.4
728
83.9
20.8
84.1
913
100.0

65.7
83.2
81.1
104.8
110.%
115.0
1174
1186

61.1

81.8
108.8
118.8
1256
130.8
133.8
136.2

€5.1

80,4
118.7
131.2
138.0
145.2
1403
1623

106.0
128.8
142.6
182.0
188.8
164.0
168.0

1128
138.2
164.0
164.%
172.8
179.6
1848

1183
146.7
164.2
178.6
186.0
194.0
300.3

31

33.6
48.1
54.3
57.6

417
61,1
€9.0
73.6
78.8

48.8
72.0
83.1
89.2
83.6
96.3
89.6

85.0
82.3
96.0
104.2
109.8
114.4
116.8
1182

80.3

80.6
107.8
117.9
124.7
130.1
133.3
136.7

64.3

118.6
130.1
138.3
144.5
148.5
1819

165.2
128.0
1¢1.8
i5t.2
158.3
163.4
168.7

1123
137.6
163.2
164.0
172.2
179.3
184.8

118.2
146.1
163.82
175.4
188.7
194.3
200.6

41

328
47.2
63.3
66.8

40.8

2

328
411
833
56.6

40.8
58.7
61.%

.2

47.6
70.4
814
87.3
816
94.8
95.8

83.7
80.4
84.0
102.0
1017
31120
114.0
139

88.8

88.4
105.6
nes.7
122.3
121.2
128.9
1318

826

86.0
1189
1276
138.6
1412
144.7
147.4

1023
1250
138.3
1483
1658
180.3
164.9

108.4
134.1
181.0
1628
170.7
31711
1817

1134
1424
1618
1784
188.3
193.0
198.¢

35

82

327
46.8
2.8
66.1

40.7
68.5
67.2
716
166

47.8
70.2
81.0
86.7
80.9
83.8
85.6
83.8

80.4
93.8

1013

108.8
110.7
112.2
113.9

58.0

884
1053
1149
1213
126.8
1281
1206

83.0

136.8
126.8
134.8
130.6
142.7
1448

101.8
124.7
138.4
148.4
154.8
188.4
162.4

107.8
133.2
180.3
162.4
188.3
176.3
179.2

1524
1413
161.2
1763
184.5
191.4
188.6

72

32.4

2

32.0
48.7
61.2
be2

40.0
68.2
8.4
5.4
T2.0

48.9
€8.8
791
84.2
81.9
90.6
83.8

3.2
78.1
817
98.7
103.8
107.}
108.6
110.0

58.5

813
103.2
112.2
178
121.8
134.0
126.1

82.6

96.1
113.9
124.0
130.%
136.5
138.1
139.9

101.7
123.8
136.2
144.8
180.1
183.8
156.9

108.3
133.1
148.4
188.8
18s.1
170.1
173.8

114.8
142.1
180.0
1718
178.9
186.3
190.4

3.7
48.2
80.8
83.4

30.8

103

1138

30.7
43.1
49.0
518

3.8
568

66.1
68.4

45.8
66.2
%.7
20.3
83.8
85.9
878

1.8
76.1
8s.0
84.2
98.3
1017
102.9
104.2

86.7
84.2
88.2
107.2
111.8
115.%
1171
117.8

€0.9

1.9
108.%
118.7
1243
128.3
130.2
131.4

98.8
118.0
130.¢
1817
142.1
144.8
148.8

105.8
128.9
142.4
161.0
156.0
188.8
161.8

1121
131.8
183.8
163.6
170.0
174.4
176.9

ns

123

30.2
42.8
48.0
80.7

37.9
b4.8
61.4
84.9
87.0

44.6
65.2
4.4
8.9
81.8
843
85.1

80.8
5.0
B86.4
82.5
96.4
9.6
100.7
101.8

56.1
82.8
87.6
106.1
108.7
113.0
114.6
116.2

60.2

80.7
107.8
116.4
121.9
128.56
127.1
128.1

97.6
1174
128.1
135.0
138.0
140.9
143.1

104.6
126.9
139.9
148.0
182.3
1587
187.1

111.0
136.0
181.1
180.4
168.0
170.0
171.8

123

133

28.7
42.2
47.2
49.9

317.8
54.0
60.6
63.8
8.1

44.0
84.2
73.2
718
80.6
829
84.6

80.1
73.8
85.2
21.0
84.8
87.8
98.9
100.0

56.3
8l.¢
96.1
103.5
107.7
111.0
1123
128

59.6

30.4
106.1
114.6
118.7
123.0
124.6
120.2

86.6
1167
126.1
132.6
136.2
137.8
138.7

303.6

138.0
146.4
149.6
182.3
163.3

110.}
1344
149.0
157.8
162.7
166.3
167.6

133

143

28.2
418
48.6
49.2

36.7
53.2
85.6
62.8
€6.0

43.3
63.3
72.2
76.6
79.4
21.8
83.2

49.4
2.8
83.9
39.6
93.3
98.2
7.1
88.0

b4.6
80.8
24.8
101.3
106.0
108.9
110.0
110.3

58.9

88.4
104.6
112.7
1176
120.5
121.8
122.2

98.3
114.1
124.3
130.2
133.%
134.7
136.2

102.8
123.9
136.8
143.0
146.6
148.8
148.6

108.2
133.1
147.0
158.0
169.8
162.3
163.2

184

28.¢
40.7
45.7
48.4

36.0
b2.3
68.6
61.8
64.0

42.8
621
708
75.1
78.0
10.9
818

48.7
7
82.5
88.1
816
94.2
94.9
98.8

63.9
78.5

100.0
103.8
106.7
107.%
1018

68.1

81.2
103.0
110.7
116.1
117.8
118.7
118.0

4.3
112.4
1221
127.5
130.4
132.2
1325

101.7
122.3
133.6
140.1
163.3
145.1
14b.4

108.3
131.4
144.7
152.2
186.2
1688.1
188.6

184

184

28.1
40.1
4.9
477

35.4
%14
57.6
60.9
83.0

42.0
61.2
€9.8
3.9
6.7
8.6
80.0

43.0
70.6
81.2
86.6
90.1
92,4
93.1
93.7

53.2
8.4
81.8
98.3
102.1
104.4
105.2
105.2

5.6

85.9
101.3
108.9
1128
116.3
116.2
115.9

83.1
1110
12L.3
125.4
1279
128.5
128.0

100.6
1208
131.7
1375
140.2
1417
141.6

1074
130.0
142.6
149.3
162.8
1544
164,2

184

184

27.3
38.8
43.5
46.1

344
49.8
b8.8
58.8
60.8

40.8
58.3
7.5
.4
3.8
78,9
7.0

46.7
68.6
78.6

205

26.4
378
42.0
44.3

33.3
48.2
63.7
86.6
58.4

38.6
$7.4
65.1
68.6
70.8
729
74.0

454
66.3
78.7

829
85.1
85.7
86.0

80.5



Pressure
®sn

-
e

280

300

350

400

450

500

850

Stroke
Welght
(LBS)
10,000
20,000
30,000
40,000

Siroke

]

7.4
15.8
231
30.3

8.7
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TABLE 14. Cl11-1 (WET) Catapult (with metering rod), Lower

Boundary,

Load vs Stroke, Numerical

TABULATION OF LOAD (Kips) VERSUS STROKE (Feet) — NUMERICAL

AS A FUNCTION OF LAUNCH WEIGHT AND ACCUMULATOR PRESSURE

.2

81.9

3i.3
429
84.4
€4.6

24.8
0.2

1

106.8
1128

55.8
70.8
80.7
91.8
101.4
113.1
1174

55.5
73.0
87.1
88.7

109.8

118.

7 31283

618
70.6
83.7
95.7
108.7
120.%

1827
)

128.9 1339
135.6 138.4
138.9 T40,5 240.7 139.4 138.9

840 S21 9§37 942 935
108.6 1146 116.1 1184 116.7
121.6 128.1 128.9 128.4 12398
133.0 K

141.2

1474 .

163.9

84.8
110.4
128.8
142.2 160.2 150.5 149.6 148.3
162.1 168.2 168.5 157.6 157.8

10 185 a1 26

30.3 26.4 282
44.86 43.4 431
50.2 48,2 483
53.3 620 B21

38.1 318 8.0
56.5 Bb.4 548
639 €28 €628
6786 €6.8 66.4
70.3 €8.6 @8.0

448 441 438

8.1 BEA 870
90.8 903 28.9

48,8 48.2
i858 781
88.3 &68.6
96.5 853
101.4 100.3 1
106.7 1049
107.4 106.7 o
108.8 108.3 1078
636 63.3 527
3.0 82,6 81,7
£9.] 884 977
1088 106%.7 107.8
1153 114.1 113.7
1200 118.7 118.2
123.2 122.2 121.7
124.0 1236

gnn wes
08,2 &0.0

1250

§6.8

89.2 80.2 88.1
1085 108.0 107.2
1199 116.2° 118,86
127.6 126.2 126.0
133.6 132.3 1320
138.2 136.9 136.7
140.7

138.1 137.8
1450 144.7
149.5 149.2
164.5 154.2

©8.6 98.2
124.0 1235
H 188.6 138.3

160.8 164.2 183.9
168.2 168.2 168.2
84.8 102.8 102.7
112.3 130.3 128.9
133.2 1477 147.4
180.4 160.4 1568.8
162.3 169.7 189.4
175.4 1778 118
183.3 184.6 184.9
21 28

31

41

28.4

418
50.9

81

28.0
42,7
48.0
60.9

36.7
543
81.4
85.0
67.3

43.3
84.4
4.2
9.6
8a.1
88.1
88.3

36

62

72

82

29.8
43.1
48.0
50.5

316
86.0
(3% 3
64.8
66.3

44.3
€5.3
74.6
79.3
822
848
86.7

49.4
4.6
87.1
3.3
97.3

1011
1026
103.7

53.4
82.0
97.3
105.8
1108
1161
117.4
118.4

en s
58.1

88.7
107.3
117.€

1479

8.4
123.5
138.1
148.5
154,89
159.6
182.6

1028
130.1
147.5
189.8
167.4

3724
173.4

178.8
82

82

29.4
42.9
48.0
50.6

37.3
54.8
61.5
84.9
86.6

44.1
5.2
74.8
8.3
82.%
84.7
86.2

48.4
T4.6
871
83.6

102,

b3.8
82.2
875
106.0
3118
116.8
116.8
117.0

58.4

1724
172.4

178.3
92

103

28.1
42.6
48.0
50.7

37.1
54.6
61.4
65.0

€7.0 .

43.9
65.1
4.6
78.6
82.7
84.6
866

49.3
4.6
87.3
83,7
8

100.

1
1011

101.3

53.8
82.4
87.5
106.0
1L
116.1
1188
168
6.8
89.4
107.7
117.8
124.0
127.7
128.7
1289

85,1
116.4

128.8
136.4
140.5
142.4
1444
i00.0
126.0

38.8
148.7
153.8
1587.0
389.1

105.0

113

1318

148.9
160.4
166.3

TINS
1780

1740
103

123

20.8
43.6
48.9
81.6

37.8
5b.8
62.4
85.7
67.6

4.7
§5.8
5.2
80.0
82.9
84.2
847

80.0
5.2
87.5
83.5
k)

98,
$8.6
89.3
b4.0
82.7
87.3
105.4
110.2
113.4
113.6
113.1

YA

106.9
1ne.2
121.8
125.0
126.7
126.8

85.1
1167
127.1
1341
137.8
139.4
141

§00.2
124.5
138.5
146.1
180.9
163.7
165.1

105.4
131.7
147.6
157.8
163.5

1872
1873

170.1

183

28.5
43.3
48.1
b1b
318
$5.2
62.1
6b.6
67.6

44.4

75.1

143

29.2
43.1
48.5
L6

31.2
54.8
61.9
65.6
67.6

44.2

136.8

1606
124.3
137.5
1441
148.0
149.8
350.6

106.2
131.7
146.2
15658
159.9

a3t
4831

164.8

143

164

i00.8
124.0
136.9
143.2
148.3
147.7
1478

106.6
131.7
145.7
154.4
1568.2

1800
1§08

161.8

154

164

28.8
42.4
48.1
51.4

36.6
53.2
61.4
656.3
6.7

43.6

$7.
98.0
94.5
83.5
81.7
96.0
103.5
108.0
110.0
108.7
106.9

58.8

88.6
105.4
113.9
118.5
120.3
120.6
1189

95,1
114.8
124.9
130.4
132.3
132.4
1323
ioi d
124.0
136.3
142.0
144.8
146.6
1406.4

107.0
37
146.4
153.2
166.6

1Eu
18886

159.1

164

184

28.4
419
47.4
50.4

36.4
53.6
60.4
63.8
66.0

43.4
63.9
3.0

120.0
128.9
128.4

122,

134.2
138.2
141.6
1420
t141.¢

106.0
130.2
143.4
150.7
853.7

3aE 0
i35.0

154.8

184

20%

28.2
41.4
46.6
48.2
36.2
83.0
59.4
62.8
64.5

43.1



Pressure
(FS1)

200

300

i

500

600

800

800

1000

Stroke
Weight
(LBS)
10,0600
20,0600

80,000

Suroke

62.1

29.7
371.8
45,9
54,2
74.3
83.3
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TABLE 15. C13 Catapult, Upper Boundary,
Load vs Stroke, Numerical

TABULATION OF LOAD (Kips) VERSUS STROKE (Feet} — NUMERICAL
AS A FUNCTION OF LAUNCH WEIGHT AND ACCUMULATOR PRESSURE

0.2 1.2 2 € 12 18 24 30 36 49 81 73 85 87 108 122 134 146 158 170 182 194 218 243
18.0 239 27.0 37.4 401 417 429 440 450 46.0 4595 450 438 421 407 392 378 363 349 335 3I2.0 306 276
29.4 358 40.0 544 BB.1 60.0 61.6 628 64.2 50 640 63.2 61.1 5980 B57.0 548 527 506 485 46.4 443 422 319
37.6 44.0 486 64.6 685 707 724 T35 746 750 738 72.4 €990 674 650 62.2 599 574 549 525 499 475 424
446 515 561 73.3 7172 796 811 821 B30 829 B81.2 79.4 785 7.8 71.0 68.0 652 623 596 568 539 511 453
§6.3 825 75 828 850 885 813 880 81 850 830 758 788 739 06 676 644 614 588 855 525 462
b64.2 66.0 B84.1 874 89 91.0 915 £1.9 904 B89 853 B20 788 757 723 691 658 626 59.3 56.2 529 46.3
68.3 T0.5 B9.2 923 946 950 96.0 561 939 909 B8O 845 811 778 .1 707 672 63.7 603 57.0 53, 46.5
€3.8 750 939 966 987 999 987 994 966 B2 8B.7 BG2 826 790 752 716 6795 643 608 57.2 536 46.2
20.8 30,7 43.8 477 497 61.3 52.6 53.9 D45 0B45 D40 525 510 488 476 463 448 433 418 403 387 356
35.6 48.2 688 74.2 71.3 70.6 811 827 839 828 818 74 TLO 746 421 697 67.2 648 625 60.0 51.6 526
47.4 605 860 90.9 H4.3 968 985 100.1 1009 98.2 577 046 91.6 BB6 856 824 794 165 733 04 674 61.2
87.6 71.0 97.6 103.6 107.3 1098 111.3 1127 13298 91,0 873 839 804 769 773.4 66.2
65.8 . X 3 T4 86,3 92.4 885 846 B0.7 768 6B.8
712 9 129.6 1011 96.8 925 B8+ 840 799 709
8.4 134.7 103.7 99,1 844 B9 853 808 713
83.8 138.6 105.8 100.1 954 90.6 856 808 70.7
23.7 60,0 B4.7 47.4
41.5 94,0 85.8 . 736
57.1 1160 102.6 87.2
08 . 1310 1
81.2 . 143.8 .6 125.6
88.3 . .9 163.8 .6 132.9
87.5 107.0 114, . . ! .0 163.1 . .2 139.3
104.0 1150 1225 167,2 186.3 170.3 173.6 174.3 1748 1719 167.0 162.1 156.6 160.9 145.4
24.3 30.0 339 48.3 536 566 68.6 602 61.7 630 628 621 609 6596 O5B.4
45.0 53. 59.0 80.0 88.0 827 085% 088.1 1004 1010 1009 100.0 877 856 935
63.0 7.8 77.5 1017 111.1 116.8 2120.6 123.1 12504 1268 1254 )23.8 1208 117.8 1149
78.3 X X X 20 1448 %
20.4 .8 161 49.7 14
101.2 X 167.4 182.3 157.6
13114 . . 178.3 173.0 167.3
119.8 131.5 140.5 182.0 183.9 1895 183.1 1768
21.1 103.4 101.3 99.6 . K
117.3 130.4 127.8 125.2 122.3 119.7 116.9 114.2 111.6 109.0 106.2 100.7 855
138.3 150,56 147.2 144.0 140,31 136.9 133.6 130.0 126.8 123.2 119.9 13128 1060
158.6 169.4 165.1 160.9 156.6 152.3 148.3 1441 1401 1358 131.6 123.0 1148
171.8 186.3 1813 176.3 171.2 166.2 16).2 156.2 151.2 1466 141.6 331.1 1206
198.6 2 1 2 1 1 X 6.1 160, 5 .6
101.2 102.2 103.3 104.3 1055 1065 107.5 108.6 108.6 111.7 1139
137.8 135.6 133.0 130.7 128.4 126.1 123.7 1214 1195 1145 HEE
180.4 157.4 154.1 151, 148.1 1448 141.8 1388 1358 129.3 123.3
180.4 176. 168.7 164.7 161.0 3412

132.0

160.0

42.0
58.2
3.8
86.1
89.0
147.8
160.0

233.8 229.9
253.0 248.4
as e

851
6.1

124.4 1270

1800 178.7
204.9 203.1

3 6K 224.4

248.9 248.4
269,7 266.0

90.4 83.2
120.8 124.%
150.2 153.3
180.0 133.%
2380 236.3
260.8 25%6.8
283.0 280.0

88.4 91.7
118.1 1219
146.2 150.4
175.0 178.9
204.6 208.31
2111 2703
284 8 203.2

49 81

101 .2
3018

1326
172.2
1943
213.3
2321
250.3

100.2
131.6
160.9
190.4
2213
2474
265.8

7 100.2

1316
160.2
188.8
216.8
260.8
281.2

87

1028

134.3
169.6
190.7
208.8
226.9
243.9
2.1
133.7
163.2
1919
223.5
242.4
258.9

102.5
1343
162.9
1911
219.0
256.4
276.0

1045

136.0

166.8 1

147.1
204.2
221.3
236.9

1041
136.0
165.4
1940
219.3
237.4
254.0

105.2
137.0
166.0
194.0
221.4
252.1
270.3

122

2211
236.3

112.%
135.4
1.6
202.4
2283
239.%
254.7

186.2

1201
153.4
28
210,2
188.8
198.3
206.8

i24.9
159.4
189.2
216.4
2423
218.6
2276

218

B

e
=

|_~
g
NS

o]
>
=
o

210,
2i7.2

243
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TABLE 16. C13 Catapult, Mean, Load vs Stroke, Numerical

TABULATION OF LOAD (Kips) VERSUS STROKE (Feet) — NUMERICAL
AS A FUNCTION OF LAUNCH WEIGHT AND ACCUMULATOR PRESSURE

8troke 0 0.2 1.2 18 24 30 88 49 73 85 87 109 122 134 146 158 170 182 194 219 243
Preszure Waight

Presmure Walght
(S (LBS)

10,000 7.3 133 18,6 209 316 $50 865 378 387 394 400 39.4 386 37.8 37.0 361 352 34.4 33.6 327 319 310 293 276

20,000 12,6 220 28,1 326 46.6 603 530 64.7 556 B64 BT.0 66,4 558 b54.6 63.2 520 007 494 48,1 46.9 456 444 43.1 404 379

30,000 16,6 283 342 384 647 B33 614 631 639 647 650 64,1 632 615 60.0 585 570 554 53.8 523 50.7 492 477 445 414

200 40,000 20.7 339 40.0 444 615 659 668.1 €9.6 703 J09 708 69.6 €84 66.6 64.7 6€3.0 612 594 57.6 558 641 523 BO.6 465 43.3

B0O,000 24.0 335 44.5 489 656 688 718 731 73.6 43.5 72.0 10,6 685 66.6 64.6 626 60.6 B5B.7 568 549 B29 511 47.0 43.2

60,000 276 421 48.3 534 706 745 763 7.5 7.8 771 75,2 734 712 6B.8 669 647 625 605 583 561 6541 519 476 434

70,000 31.1 464 528 67.3 748 783 800 808 810 810 796 774 763 73.0 70.5 68.4 €60 63.7 61.3 59.0 567 944 522 474 429

80,000 34.1 800 560 603 1?78 808 822 829 828 826 807 783 7159 734 709 686 660 €35 61.0 587 62 538 S1.4 464 416

10,000 8.5 164 22,3 264 372 4156 4368 454 46.3 472 480 47.8 475 468 46.0 451 443 434 42,7 418 410 402 394 376 360
20,000 16.1 28.2 351 400 584 645 675 697 1709 721 729 723 718 705 @91 67.8 663 €50 6€3.6 623 608 598 581 §53 625
30,000 22.3 378 44,5 494 725 79,2 827 850 86.3 874 BIS B0 861 842 824 807 788 T7.0 753 7T3.6 718 699 681 644 609
300 40,000 27.6 463 B33 58.4 822 890 524 546 958 868 956 94,2 920 B899 878 855 835 BL3 793 TNl ¥50 729 686 642
50,000 33.1 53.1 60.3 656 91,0 878 1011 103,3 1041 1060 104.6 1029 101,1 986 958 93,6 910 8B.6 86.2 837 BL4 789 764 714 665
60,000 318 BB.6 68,0 71.8 97.4 103,7 106.9 108.7 109.4 1038 109.1 106,7 1046 1018 99.0 964 936 605 88,1 855 828 B0OO 774 7198 66.3
70,0600 42.4 644 719 7.3 1028 1086 1062 1129 1i3.6 Ji40 1124 1098 107.2 1042 101.2 9B.2 951 921 B9.3 863 833 BOS 7.5 Tl.4 656
80,000 47.1 68.2 77.0 84.2 1083 1138 1165 1179 1180 118.0 1158 1129 109.6 1064 103.1 100.1 967 ©3.56 90.2 872 8395 807 776 7L.0 645

10600 101 185 256 29.8 41,2 462 489 509 $20 B31 LU0 539 538 51 524 318 510 503 49.6 4892 482 475 46.8 452 439
20,000 18.1 343 421 473 651 724 763 79.0 805 821 830 825 822 810 79.7 T84 Ll 759 747 TS 723 IO 698 671 647
30,000 253 472 548 604 B23 907 950 ©9.7_ 1012 102.0 101.3 100.4 98,7 965 852 935 1B 902 88.3 867 851 83.2 798 763

400 40,000 324 6B.6 66,6 72.3 9569 1050 109.6 116.0 113.5 1113 109.0 107.0 104.7 1027 100.4 984 863 941 92.0 87.5 8322
50,000 389 677 761 82,3 107.3 1164 12LI 124.1 1255 1268 126.6 124,8 123.1 1204 117.8 1163 1127 110.3 1076 105.2 1025 100.1 97.4 921 871
60,000 453 750 837 90, 117.3 1264 3311 1338 1350 1355 1355 133.1 1308 127.8 124.7 1217 1187 1166 112.8 1098 107.0 104.0 1009 248 89.0
70,000 51.6 823 91.0 97.3 1262 1349 139.6 1421 1429 1438 142.6 1397 136.8 1334 130.0 126.6 123.2 118.8 116.4 113.2 1098 1064 103.3 96.2 89,6
80,000 57.5 883 979 108.0 1339 1423 146.7 145.0 149.6 150.1 148.2 144.,7 141.2 3375 133.8 130.0 1262 1225 1188 115.0 111.5 107.8 104.1 96.3 89.0
10,000 105 22.6 33.6 38,0 427 473 503 525 63.7 bas B58 658 568 555 65.0 545 540 635 530 525 520 515 51.0 49.9 49.0
20,000 15.3 3877 453 BO.6 684 767 813 845 86.2 879 B89.0 830 888 878 868 868 848 839 829 81,5 810 800 79.0
30,000 277 527 611 67.0 889 989 1043 107.9 1098 1117 1129 112.3 111.8 1104 1090 107.5 1059 104.5 103.1 101.6 999 985 97.0

500 40,000 857 657 74.8 805 1052 117.2 123.3 127,2 125.2 130.7 129.7 1228 125.7 123,8 121,7 118.8 117.7 1158 1139 1119 109.8
50,000 435 76.2 854 82.2 120,0 131.7 138.0 141,68 143.7 144.3 142,7 1403 137.8 1356.2 132.6 130.3 127.7 125.4 122.8 120.4 1381
60,000 51,6 858 950 102.0 134,3 1464 1527 166.7 158.3 157.7 155.5 1524 149.3 146,56 1431 140.3 137.2 134.4 131.3 3128.2 125.4
70,000 690 94.9 1047 111,8 1457 15B.0 164.4 168.0 169.6 167.6 164.6 161,01 157.6 154.0 1504 146.9 143.3 139.8 1365 133.0 129.4
80,000 667 102.6 113.4 122.7 1574 169.7-175.7 178.2 1806 K 5 176.8 xva. 169.4 165.4 161.3 157.0 153.0 148.9 144.9 1409 1369 132.9

20,000 20.5 41.1 485 538 709 805 859 864 8612 84.8 94,3 93.6 93.0 823 91,7 91.2 904 827 892 3885
30,000 29.2 682 67.4 73.6 935 1052 1118 116.0 118.3 121.7 121 6 1203 119.4 118.3 117.0 11568 115.0 113.8 1127 111.6 1104
40000 378 728 83D 895 1118 1250 132.3 1369 1394 1 142,2 141.6 1400 1385 136,08 1351 1336 132,0 1304 1285 1268 1254

600 60,000 45.1 B84.6 94,7 102.1 1283 1426 1504 1565,2 157.7 159.9 1587 1564 164.3 1523 145.7 147.7 145.6 143.3 141.2 1392 136.8

©
S>w
a

EE

60,000 64.7 96.5 106.2 113.9 143.7 168.6 166.7 171.6 1740 -0 175.1 173.1 1706 167.7 164.9 146.6
70,000 63.3 107.4 1184 126.2 158,6 174.0 182.4 187.2 189.4 1915 1815 180.2 186.8 1834 180.0 176.6 1532
80,000 71,9 1168 1288 137.4 1705 18756 1959 200.7 202.6 2047 204.4 200.8 1976 1937 189.8 186.8 156.0
20,000 214 425 491 634 73.2 838 901 941 963 683 1001 100.7 1010 10608 1007 100.5 98,7
30000 303 €01 €92 750 2] 41280 1 1287 128,07 1282 127.7 127.0 1228 12

40,000 38,8 750 849 9156 1150 1306 138.1 1444 1474
700 50,000 48.0 88,1 98,0 105.1 1340 151,2 160.4 166.4 169.6
60,000 56.7 998 1098 117.1 150,0 168.3 178.3 184.1 1874
70,000 65.8 1116 1223 130.1 166.9 186.6 186.7 202.9 205.7
80,000 154 1214 133.2 1418 1829 203.6b 213.8 220.0 223.0

20000 21,6 435 496 629 Ti8 833 601 946 068
30,000 31,0 EL8 710 76.4 ST1 1122 120.8. 126.3 125.3
40,000 397 71.2 86.7 93.4 117.4 1548 1445 1510 164.2

800 60,000 48.7 ©1.6 1012 208.0 136.5 156.4 1675 174.0 177.7
60,000 57.5 103.3 113.5 120.2 153,5 1749 186.6 183.7 197.7
70,000 66.9 1157 126.2 133.9 1695 192.8 2050 212.2 216.1
80,000 76.3 1258 137.6 146.3 1865 211.0 223.7 231.8 235.5

20,000 21,0 448 50O 5630 68,0 801 B4 916 B4
30,000 319 63.2 705 753 92,0 1080 §17.b 123.) 1264
40,000 404 7889 865 527 116.3 1358 1472 1640 157.7 18
800 60,000 49.3 92,9 §01.6 108.0 136.6 168.1 170.7 177.0 1825
60,000 58.2 1049 1149 122.1 164,0 178.8 182.8 200.8 2056

2 151.9 151,6 150.5 149.3 148.2 3 140.3
173.3 172,6 1710 169.4 167.7 1656 164.0 162.4 160.8 159.1 157.2 165.6
190.5 189.4 1869 184,8 182.4 1787 177.6 175.1 173.0 170.5 166.4 166.0
208,2 206,3 203.2 200.2 197.1 193.8 180.8 187.8 184.7 1821 179.0 176.0
224.4 221.5 2179 214.3 210.2 206.3 2026 199.0 1949 191.3 1877 184.0

1018 1027 1028 103.0 1035 1037 1039 1041 1043 1046 1047 1060
135.2 136.0 1360 136.0 1357 1357 1357 135.4 1354 1354 1352 1352
160.7 1610 1607 160.1 i69,5 1588 168.5 167.9 157.2 156.6 156.3 155,7
183.9 183.9 1829 181.8 1808 176.3 178.2 177.2 176.1 175.0 174.0 172.9
203.4 203.0 2014 189.6 197.6 1859 1940 192.5 190.6 189.0 1871 185.2
221.7 2205 2180 2155 213.1 210.4 207.8 2055 203.0 200.5 1980 195.6
240.1 238.4 2348 231.8 2287 224.9 2218 218.3 216.2 2121 208.6 205.5

$8.8 101.1 1018 102.6 103.4 1040 104.6 105.3 106.1 1067 107.5 108.1
133.4 134.7 1353 1358 136.4 136.7 139.9
1660 1669 1873 167.6 1678 1618 3 3 1886
191.1 191.9 1916 181.1 180.7 150.0 180,0 189.6 189.2 1885 188.1 187.7
215,6 2160 214.2 212.9 211.7 210,3 209.6 208.3 207.5 2062 2050 204.2
70000 €8.2 1i7.6 127.3 135.0 171.0 1980 2125 220.7 225.7 234.6 2346 2328 231.0 220.2 2269 228.5 223.8 2220 220.2 218.0 216.2
80,000 76,8 128.4 13,0 148.4 167.2 216.4 2315 240,2 245,68 254.0 253.1 2507 248.3 245,5 2426 240.1 237.2 234.9 232.0 229.7 226.8

20000 22,3 458 503 B3.1 63,6 760 837 881 80.6 930 $6.3 97.0 986 998 10L0 102.0 103.4 1044 105.6 106.8 107.8 109.0 110.3
30000 323 644 700 741 886 1032 PI3) 1189 1222 1257 1287 130.3 132.2 133.6 134.6 135.7 1360 137.0 139.0 1401 1412 1422 1438
40000 40,9 805 87.1 62.0 108.6 120.3 141.4 1481 162.6 1564 1601 162.1 164,1 164.7 165.7 166.4 167.4 165.1 169.0 170.0 170.7 171.7 172.3

1000 50,000 498 84.0 1015 108.0 130.5 1648 1685 176.8 181.5 1866 191.2 1828 194.7 185.1 1954 18958 1960 196.6 197.0 197.4 197.8 196.2 198.5
60,000 58,5 106.4 116.2 124.0 161.4 1704 1953 204.2 209.6 2152 220.5 221.8 223.1 2231 222.7 222,3 221.8 221.8 221.8 221.4 220.5 2208 220.%
70,000 €88 119.4 128.3 1360 1681 195.0 2157 226.4 231.2 237.3 243.0 244.0 44,5 243.9 243.0 242.1 240.6 239.6 238.7 237.8 236.8 2359 234.8 232.
80,000 77.1 130.8 140.3 1504 1848 218.4 2355 246.2 262.5 269,0 266.6 265.6 266.1 264.1 262.5 260.6 268.4 268.4 254.8 252.8 200.8 240.3 247.3 243.1 239.6

Sizake ] 6.2 1.2 2 € 12 18 24 30 as 49 81 k] a5 87 309 332 134 2346 158 170 182 194 219 243

38



Pressure
(PSI)

200

300

400

300

€00

700

800

800

Stroke

Weight
(LBS)

10,000
20,000
30,000
40,000

70.000
80,000

20,000
20,000

80,000
8troke

4

€6.1
23.1
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TABLE 17. C13 Catapult, Lower Boundary,
Load vs Stroke, Numerical

TABULATION OF LOAD (Kips) VERSUS STROKE (Feet) — NUMERICAL
H WEIGHT AND ACCUMULATOR PRESSURE

0.2

B.56
145
18.9
23.1
26.8
299
a3.3
36.3

12.6
22.0
30.0
36.5
42.8
47.3
62.0
b6.5

154

27.2
371.5
46.8
54.4
60,8
€7.4
92.8

17.4
30.4
43.0
53.8
63.1
71.9

818
33.5

89.5
88.0

50.3
49.6
§2.0

84.0
94.2
103.7

511
2.1
64.5
76.8
271
98.0
31873

51.8
3.8
81.4
as.s
4.8
100.3
1098

82,5
74.3
828
302.3
305.3
109.3
312.3

1.2

13.0

107.9

54.8
89.0
71.0

93.5
104.0
116.0

84.7
78.5
76.0
86.3
85.%
108.0
118.0

56.0
76.3
80.0
1010
106.1
111.0
1200

87.0
8.9

110.5
113.0
118.8
123.0

1.2

2

16.%
24.0
29.2
33.8
36.9
40.0
43.0
46.1

18.7

66.8

298

48.2
68.0

73.0
79.9
85.0

24.1
38.9
54.0
66,0
6.7
26.5
94.8

$ 103.4

43.8

72.0
338
85.0
1055
116.0

87.9

7.0
88.0
300.7
1113
123.0

6

28.2
39.5
46,8
62,5
558.7
8.1
€0.6
61.8

31.6
48.4
+ 58,7
613
74.2
7.8
82.0
85.8

aaa
34.2

54.7
68.6
79.4
88.9
96.8
104.0
109.7

35.1
57.2
76.5
89.9
102.1
113.0
123.5
133.8

88.7
6.9
94.9
130.8
123.6
136.2
148.3

86.6

86.6
103.8
1159
130.1
143.7
1576

5.7

87.8
106.5
123.2
127.0
147.2
161.8

0.7

83.6
101.0
122.2
138.3
154.2
168.2

7.0

81.6
110.p
117.4
136.4
151.1
186.2

L3

12

323
44.6
52,1
67.6
£0.4
62.2
64.2
64.8

36.2
54.8
65.7
4.5
81.1
B84.2
81.9
81.0

20 2
32.7

2.6
71.3
a8.¢
88.2
106.1
12,7
1181

40.8
66.8
86.0
1011
114.7
125.4
136.1
146,1

67.9

88.2
108.1
125.3
138.8
152.2
164.7

6.4

98.7
1178
128.3
148.5
163.4
178.5

76.2
101.4
122.2
1413
147.6
170.4
186.8

82.3

88.1
1178
1428
60.7
178.5
187.3

84.1
107.8
128.2
139.3
161.6
178.8
185.2

32

18

65.5
65.9

38.5
57.8
68.8
T71.6
84,2
86.9
90,4
83.2

a2
224

86.2
81.4
83.0
102,5
110.2
116.7
121.7

43.6
70.0
911
106.8
120.8
131.3
141.7
1536

72.8

84.2
114.9
133.0
146.5
160.0
1726

82.0
105.6
126.4
137.1
158.1
1733
188.7

82.4
108.3
131.4
1811
168.3
182.8
199.8

89.7
106.8
127.8
1538
133.2
181.6
202.3

92.5
118.0
133.4
152.0
176.0
193.8
210.9

24

as.e
48.6
558
61.1
63.3
§6.0
66.0

220.1

AS A FUNCTION OF LAUNC
30

113.2 1139
118.2 119.8

123.6

46,7
74.3
96.1
111.8
222.2
136.6
145.9
155,2

77.6

99.8
120.8
139.1
152.4
165.7
178.2

87.7
1128
132.9
144.3
166.7
181.2
186.2

88.6
1169
138.8
160.3
167.3
192.6
209.8

26.4
114.8
136.9
164.5
184.6
203.5
214.2

9.8
3127.2
150.1
163.7
188.9
207.8
225.7

30

178.9

29.56
1148
135.3
146.6
168.1
183.7
188.9

80.6
119.4
143.0
163.5
170.4
195.7
213.1

88.9
LS
140.1
168.2
188.7
207.9
218.6

102.7
1303
154.3
367.9
3193.9
213.3
2315

49 (13

aoacoeaw
proon
woemra o

LW

2

[od 2o
owabo
o
P
w

o e SOBmo
=X

CRCEE R

l

o
2

K]
106.1
3.7 1124
119.2 1174
123.1 1209

. 48.1 487
76.4 110
88.2 98.6
114.0 114.0
1270 1266
136.9 136.1
146.8 1452
155.5 153.6

79.9 81.0
102.4 103.5
124.0 1245
141.7 1420
1549 1546
168,08 1867
1729.8 1778

81.1 816
116.3 116.7

3

73

36.7

118,7

49.3
71.8
$9,0
113.9
3126.3
336.1
31438
351.2

82,0
104.3
124.8
1420

1540
166.7
176.2

919

137.0 1370 136.8

148.1 348.9
169.3 169.6
184.8 1846
1998 198.7

823 932
1215 1222
145.2 345.8
166.0 166.0
1725 173.6
198.0 198.4

215.1 2151

1010 100.8
120.0 121.2
3142.9 144.1
171.2 172,2
182.4 1892.7
2118 2115
2221 2225

105.0 104.8
133.9 133.7
157.9 1576
1721 1735
198.7 1899
218.4 219.2
237.4 237.4

<9 [}

39

94.0
123.0
146.1

166.0

174.9
188.%7
214.6

100.3
122.4
1448
13729
193.1
2115
223.4

104.8
133.4
367.3
175.2

220.t
23319

73

L1

36.4
48,8
55.2
69.3
g04

€06
61.0
60.1

418
61.4
714
8.7
83.0
844
86.1
87.0

.7
86.3
86.4
104.1
109,7
114.0
116.7

49.5
7.8
99.0
113.5
125.3
1338
1419
148.3

825
104.7
124.9
1417
163.4
164.5
174.6

a1.8
1163
135.7
150.1
169.8
183.5
196.4

94.2
123.0
145.8
165.0
175.3
1989.1
214.2

99.9
1228
145.2
72,5
192.0
209.8
223.9

104.8
1328
156.4
175,56
201.0
219.2
236.1

L]

87

36.1
48.2
54.3
8.3
5.1
68.3
69.5
58.5

41.7

188.2

94.5
23
1452
164.0
i76.0
189.1
213.8

99.5
323.4
1455
1722
191.3
208,83
224.3
1048
132.6
155.2
175.9

9

109

193.7

94.7
1227
144.6
163.1
1786.7
199.1
213.0

98.9
2238
1455
1719
i120.2
206.7
224.3

104.6
1319
154.0
176.2
200.2

¢ 2)7.8

2329
109

122

1121
1228
130.4
137.2
1430

84.0
1056
1282
140.9
1510
160.9
369.3

81.0
1149
132.%
16,1
169.6
181.3
1825

94.9
122.7
144.0
161.7
117
1989.1
2125

8.3
124.1
145.%
171.2
188.0
204.6
224.3

153.1
176.3
1998
2162
2310

322

134

35.1
46.5
52.2
5.5

zen
8.0

55.8

146

34.7
46.0
51.4
54.6
85.0
54.6
54.3
53.0

408
59.2
6€8.1
74.0
7.8
7.6
78.2
8.1

158

34.4
5.4
50.6
53.7
540
53.4
52.9
515
40.6
587
67.4

170

34.0
44.9
49.9

182

338
44.4
49.2
518
518

51.0

486

4d.2
57.9

1.3

1005
100.7

513
8.5
98.0
110.2
31892
1247
328.5
133.2

86.4
1073
1254
139.2
1474
1543
160.7

90.0
8118
1276
1525
168.9
378.4
186.8

5.8
1222
1418
257.0
180.2
199.5
210.0

95.6
126.6
346.1
169.5
184.2
1965
226.5

104.2
1290
1479
1783
1589.0
2120

2229
82

3185
323.4
1279
331.2

36.8
307.7
3256.7
138.9
3146.8
153.9
359.0

9.8
21Kl
31266
152.8
168.9
371.7
3855

36.0
3122.2
$45.2
856.0
180.6
199.9
209.6

95.2
127.%
846.4
169.2
383.4
184.8
227.0

3104.2
128.5
146.5
378.7
198.7

219

32.6
426

45.0

a8 &
45.6

473
46.3
44.3

392.5

£9.4

874

§9.3

194



csv
Setting

40

60

80

120

160

180

200

220

240

260

80,000

80,

30,000
60,000
60,000
#0.000
20,000

[}

6.0
108
15.7

25.0
33.4
38.2
423

14.7

39.1

68.6

18.6
278
42,3
62.3
$2.2
718
811

18.0

[:1%8
29.2

93.3

4£3.2
2.9
64.0
770
855
854

45.5
6.7
67.4
8.9
76.6
98.1

Downloaded from http://www.everyspec.com

MIL-STD-2066(AS)

TABLE 18. C13 Costant Pressure Ctapul
Upper Boundary,

(CVAG67),
Load vs Stroke, Numerical

TABULATION OF LOAD (Kips) VERSUS STROKE {Feet) — NUMERICAL
AS A FUNCTION OF LAUNCH WEIGHT AND CSV SETTING
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117.2
144.7
169.0
188.0
206.4
223.2

918
126.0
155.7
180.6
200.6
219.0
235.3

105.1
1371
165.8
180.8
210.1
228.4
2428

1417.2
177.0
201.6
221.3
2354
248.8

166.9
183.4
205.5
224.1
237.8
2503
188

105.1
118.4
1291
139.1

44.1
72,3
85.3
101.3
118.8
134.2
147.9
160.6

448
73.8
97.7
11712
136.6
154.3
170.2
186.%

614

80.1
106.9
130.7
151.3
170.8
187.9
204.1

36.3

87.2
1156
142,27
1686.3
1856.1
202.8
218.4

809
124.7
153.8
177.6
197.4
214.7
230,2

1048
136.2
164.1
188.5
207.2
224.3
238.0

146.6
1758
200.0
218.7
231.6
244.2

156.9
182.6
2043
221.8
234.9
246.7
170

182

‘216
33.1
40.8
48.3
55.3
81.3
829
54.2

28.0
42,9
56.7
66.6
74.7
83.1
76.5
9.5

3.0
54.2
€5.0
81.9
94.8

106.2

1017

10%.0

2.8
64.3
83.5
87.7
100.5
112.3
1219
1313

44.4
726
84.4
100.1
1165
130.5
143.6
156.2

44.6
73.0
96.3
1183
133,7
150.3
165.5
1811

51.5

8.1
104.8
128.1
147.7
166.6
183.1
188.5

66.1

86.3
114.2
240.7
163.7
1818
198.7
214.1

80.3
124.0
1529
176.2
195.1
2117
227.0

103.8
135.1
162.8
186.6
205.1
2211
233.7

1455
174.2
198.0
216.0
228.3
238.8

156.3
180.4
202.2
218.6
231.0
240.6
182

194

20.4
309
38.0
44.8
509
46.1
46.2
48.7

211
416
52.1
61.¢
§9.3
76.8

70.4

33.8
62,3
66,1
76.6
885
88.1
92.4
98.7

3%.6

3125.0
143.8
161.8
176.8
190.6

65.2

847
1123
138.4
160.4
177.0
1928
207.3

89.4
123.2
1516
173.7
1508
206.6
2215

102.3
133.8
161.1
1835
2009
216.2
223.4

143.7
17L.7
194.8
212.0
223.%
233.7

153.2
1718
198.%
2159
226.6
235.5

194

218

16.4

33.1
40.0
43.1
329
32.8
321

23.0

60.1

74.7
370

2113

140.2
165.1
189.%
2116
217.6
217.2
243
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MIL-STD-2066(AS)

TABLE 19. C13 Constant Pressure Catapult (CVA67), Mean,
Load vs STroke, Numerical

TABULATION OF LOAD (Kips) VERSUS STROKE (Feet) — NUMERICAL
AS A FUNCTION OF LAUNCH WEIGHT AND CSV SETTING

Stroke (] 0.2 1.2 2 € 12 18 2% 30 36 48 61 13 85 97 109 322 134 146 158 170 182 194 219 243

Tsv Waight
Sesting  (LBS)

10,000 6.3 8.8 8.9 8.1 8.3 3109 123 134 140 145 336 176 186 193 201 205 21.0 220 205 195 179 139 108
20,000 11.6 148 16.] 160 160 185 20.6 221 233 24.1 258 288 209 308 315 320 323 32.2 315 29.7 271 21.8 15.7
30,000 168 205 20.8 209 217 242 269 28.7 303 315 335 37.0 379 38,7 39.1 39.4 396 39.4 3B 369 3I6 28.7 211

40 40,000 213 261 26.2 26.3 274 301 33.4 366 373 288 412 45,0 458 46,5 46.86 478 46.8 464 459 435 397 346 263
50,000 269 325 32.8 33.0 348 375 41.0 43.8 457 473 499 54.0 88,2 B3B8 BRE K53 548 529 490 445 366 265
60,000 31.2 395 39.8 40.) 418 448 48.3 620 53.5 653 358.0 82,2 629 63.2 635 63.3 63.0 61.8B 58.4 529 416 365 24.8
70,0060 357 444 46.0 41.3 485 520 353 0596 611 628 656 €8.7 702 70.1 106 70.1 69.6 679 627 553 494 36.6 228
80,000 400 488 53.6 b4.4 B65 BT 626 618 689 707 73.4 78 7?7 71 218 768 T6.3 739 &6.5 B 804 367 2041
10,000 8.2 1.2 121 124 133 1581 169 181 231 238 245 253 256 259 258 257 253 24.0 198 18.1
20,000 158 208 21.6 220 237 262 288 308 38.8 39.7 40.5 41,2 41 41.9 418 413 357 36.9 30.7 240
30,000 21.8 285 29.7 30.3 322 356 39.4 417 815 523 528 53.2 63.7 53.9 53.7 53.0 50.4 465 384 30.7

60 40,000 280 377 384 387 406 448 49.6 b4 63.0 3.7 64.3 644 6456 647 64.3 63.2 998 B! 469 3I6S
30,000 344 -46.1 46,6 47.8 450 539 59,2 628 738 742 747 49 24,9 749 4.2 719 61 614 505 38.4
80,000 40,7 544 551 56.¢ 581 635 69,2 738 84.2 848 B4.9 855 B854 849 838 802 1736 2 391
70,000 46.1 61.6 63.2 650 67.2 728 78.5 83.7 838 944 644 B4B 945 939 923 869 7187 39.3
80,000 515 671 71.8 73.4 789 8L6 866 922 102.1 102.3 101.9 1026 1021 201.2 95,0 519 821 738 &7.1 386
10,000 23 142 184 151 i8¢ 201 222 232 283 280 285 288 303 384 304 305 308 22.8

20,000 17.6 248 27.8 206 309 346 38.1 40,1 8 480 489 495 50.0 530.1 30.2 504 Q, 50.2 34.0
30,000 258 36.] 38.3 43.2 430 475 520 551 574 688 61.2 62.2 64} 650 656 659 659 664 667 66.6 656 40.5

80 40,000 338 483 505 52.2 637 599 663 695 718 734 759 7164 786 784 757 759 B0.0 804 80.6 8Ol 783 45,8
50,000 420 600 61.3 628 662 722 79.7 B39 866 8B.1 904 B1.0 928 9315 9838 94.0 843 945 943 938 91.2 51.8
60000 49.0 706 71.3 73.7 76.1 84.0 92.3 87.8 1006 1019 104.) 1045 1050 1053 10576 105.7 106.2 10§,2 1058 105.1 102.8 56.5
70,000 066.5 80.1 80.7 820 858 94.4 102.7 108.5 1115 132.8 114.8 1158 116.4 116.6 116.8 1170 11726 1174 116.8 1159 1115 €0.2
80,000 64.1 892 80.0 B1.5 857 104.7 112.8 1184 1214 122.8 124.7 1258 126,2 126.6 126.9 327.1 127.5 127.3 126.4 125.7 1196 63.9
10000 100 164 192 21,1 223 267 283 208 306 317 33.3 339 343 349 3564 367 360 361 362 36.2 364 27,9
20000 200 295 3568 328 3985 438 492 515 535 549 864 £7.3 581 887 892 685 69.6 58.8 60.0 SOC 589 2.5
30,000 299 44.3 BI.1 53.2 %61 61.2 679 707 73.1 4.3 758 76.6 T1.B 782 85 18.6 785 788 78,3 8.7 719 bl.4

160 40,000 396 687 64.3 668 Ti¢4 788 850 873 900 BH1.2 93.2 93.4 546 951 853 9851 848 951 949 944 928 88.3
60,000 486 72.0 76.3 78.0 845 929 99.7 103.1 1054 106.4 108.3 108.7 109.6 110.0 1105 109.8 109.6 109.6 109.2 108.6 106.7 65.3
60,000 8.1 B52 89.0 S1.3 871 107.5 1149 118.0 1213 122.2 123.7 124.3 1250 1250 1250 124.6 124.5 124.5 123.6 123.0 120.5 1.8

70000 67.2 ©8.0 101.2 103.2 108.9 119.8 127.4 131.7 133.9 135.0 136.3 137.0 137.3 1378 137.0 136.8 136.8 136.5 1355 1348 131.6 1259 1172 96.6 71.0
80,000 758 130.2 112.8 113.8 120.7 131.6 139.1 143.1 J45.5 146.7 147.8 148.3 148,3 48,6 148.3 148.1 147.8 147.5 146.5 1457 1418 1352 125.] 1028 BLE

10000 105 164 227 241 263 34.0 340 364 303 385 402 40.1 40.2 405 40.9 411 41.2 415 415 415 414 413 413 379 332
20,000 20,4 328 42,9 450 47.6 83.0 60.4 628 8650 66.1 67.4 €74 67,5 674 674 674 673 662 887 505
30,000 304 49.0 62.0 641 685 743 83.0 859 280 BEG 888 B4 8B4 BRI BAO HIE K3 K4S 732 6l6

120 40,000 40,3 846 T8.1 803 863 97.4 1028 105.2 108.4 108.9 107.1 106.3 106.3 105.9 1053 104.4 1040 994 848 70.2
§0,000 500 76.6 3.0 957 103.6 1158 121.6 123.8 1350 125.5 1253 124.4 134.3 123.4 1227 1218 1208 116.) 97.2 79,9
60,000 60.0 928 107.8 110.3 118.7 132.3 136.1 140.2 141.3 141.8 340.9 14011 1398 1385 137.8 1367 1352 127.8 107.3 7.4
70000 68.9 108.3 122.6 125.0 133.9 147.8 163. 185.4 1546 184.2 1528 152.0 150.8 145.9 140.0 1169 94.9
80,000 80.0 125.7 137.7 139.7 148.1 161.2 167.2 168.0 167.4 166.7 165.5 164.6 163.7 161.3 1508 3264 101.6
10000 11,2 198 308 32.2 350 405 423

474 473 473 472 471 468 467 455 443 41k

20000 205 356 64.2 563 60.7 657 712 73.6 154 763 76.3 6.3 762 6.0 760 758 755 743 687 602
30000 310 547 76.8 9.1 852 Ol4 9B.3 100.6 1022 102.8 101,9 1015 1015 101.3 101.1 1006 99.8 $7.4 88.2 75.9

340 40,000 41.86 733 94.5 97.6 1053 114.8 120.4 122.4 123.3 123.6 122.7 122.0 1220 121.5 121.1 12004 1190 1162 103.0 §9.9
50,000 62.0 88.2 112.6 1158 1250 134.9 141.0 143.0 1439 144.2 1423 141.8 1418 1412 1407 1357 1378 1328 117.6 101.9
60,000 61.5 101.6 1309 133.8 1441 154.0 160.3 261.9 162.6 162.8 160.5 1599 1599 159.0 J5K.4 157.2 154.6 148.7 1306 1)1.7
70,000 0.0 116.7 147.0 149.9 160.6 170.7 177.0 178.8 ]79.8 179.2 179. 1962 1759 175.9 174.8 1742 173.3 1700 162.3 141.8 120.7
80,000 80.0 1356 164.T 167.2 1761 188.1 194.0 194.8 1955 194.9 194.5 194.3 1941 1937 1919 1919 1923 191.5 190.8 189.4 1855 176.4 1523 129.9
10,000 118 226 307 352 415 458 48.0 60.5 55 626 53.8 54,3 639 627 51.8 517 51.6 511 508 605 60.7 D00 49.2 438
20000 216 309 53.9 B9.6 699 784 B1.4 83.3 843 851 853 B5S5 852 849 838 834 B33 B2 824 B23 820 B0E 719 9.2
30,000 31.6 804 74.6 81.8 5.7 106.7 110.4 111.0 1128 J13,0 112.8 112.8 1124 §12.2

160 40,000 42.3 818 92,8 1018 119.1 130.4 3369 137.3 138

87.4

111.2 1107 110.5 1106 110.3 1099 108.4 106.6 101.1 888
1353 134.8 1348 334.8 134.5 133.7 331.5 128.7 120.5 0.3
186.7 156.4 156.4 156.) 155.8 154.9 151.7 148.4 137.5 124.6
176.1 176.1 §76.1 1758 3754 174.% 170.5 166.2 1529 136.7
182.7 192.7 183.4 §93.1 193.1 181.6 1870 181.6 165.4 146.6
207.9 208.4 209.9 209.8 209.5 207.5 202,56 195.5 176.5 155.4

60.6 59.) 590 587 586 682 583 67.7 566 556
925 909 90,7 90.5 9063 90.2
120.4 1195 319.2 119.2 339.2 1188

137.9 137.3 137.1 136.6 136.3
.4 110.6 119.8 140.3 161.9 158.2 169.6 1598 159.9 1893 189,0 1581 §87.9
50,000 83,5 1106 128.3 137.2 160.¢ 172.2 178.9 18a.1 1804 180.1 179.8 179.4 178.1 177.8
70,000 72.4 126.8 145.5 184.0 177.3 180.2 196.8 198.1 1878 197.1 196.3 1956 194.5 194.2
80,000 81.7 345.2 183.3 171.2 1928 207.2 213.6 2146 214.2 2128 211.4 210.2 2091 208.7
37.4 420 0802 083 816 621 623 628 B30 61.8 61.2 608
61.3 67.2 788 904 639 952 854 _95.6 956 94.0 933
83.8 9.2 1051 118.0 122.6 124.3 1248 1246 123.8 122.2 121.6

180 1057 114.8 1310 1440 150.1 152.2 1526 162.4 150.6 149.5 §48.9 1475 147.2 147.2 147.2 146.9 146.4
125.2 1348 164.6 169.1 175.8 1176 177.4 176.7 115.0 173.4 112.1 1707 17017 171.4 1704
141.4 151.3 174.3 189.0 186.0 194.1 1887 3
158.8 3§8.8 1324 208.8 2151 2137 2120 21 4 2i0.0 2 &
176.0 188} 208.2 2248 230.) 2312 2308 2289 221.0 225,17 226.7 2257 227.0 226.2 2267 2228
67.0 72.5 859 100.1 104.4 J043 1041 103.5 103.3 98.5 016 98.4 953 951 951 951 950 948 042 928 88.9
84.6 1019 116.0 130.9 136.¢ 1383 1361 137.4 136.2 131.8 130.7 131.0 129.5 129.2 120.2 129.2 129,0 126.7 128.3 127.6 122.3
118.6 127.2 142.3 157.3 164.0 166.6 166.5 166.] 163.5 160.2 159.6 1589 158.9 158.6 158.6 158.6 158.3 158.0 157.7 156.7 150.2
200 137.2 147.1 165.7 182.4 189,3 191.6 191.0 190.0 187.0 184.2 1833 183.5 183.5 183.5 183.5 183.1 182.4 1817 180.0 177.3 168.5
1535 164.2 1863 203.8 2152 2IZ% 2112 205.3 206.3 204.4 2045 % 2048 204.8 204.8 204.8 204.4 202.8 20613 i58.2 i53.6 1827
169.7 180,8 204.5 222.6 229.9 230.6 229.0 226.5 223.7 223.3 223.3 222.9 223.7 223.8 223.7 223.3 222.5 220.3 218.6 214.5 207.3 194.2
186.0 186.7 221.0 240.2 246.0 2462 244.5 242.3 239.8 240.3 240.3 240.3 241.6 241.6 241.) 240.2 238.5 2357 233.4 220.4 218.9 204.4
80.3 85.6 98.0 111.4 116.0 116.2 1154 114.7 114.0 110.7 109.8 108.6 108.8 106.7 106.7 106.8 107.1 107.3 107.1 1065 104.3 100.1
1101 116.6 1207 143.4 148.7 T20.T 149.0 148.4 146.4 143.7 1429 1412 140.9 140.1 339.9 140.4 140.7 1409 140.7 140,81 137.6 132.4
135.2 143.3 167.5 172,3 177.8 1789 178.7 178.0 175.3 173.0 172.0 170.7 169.7 169.7 169.4 169.4 169.4 169.4
220 156.4 165.8 183.2 199.4 205.0 2055 2048 203.7 200.5 198.7 197.2 196.4 195.7 195.2 1949 194.8 194.1 193.7
173.5 18¢.0 204.2 222.0 226.5 226.7 226.5 223.9 220.8 219.5 2187 21715 216.6 216,2 215.8 214.9 214.1 2128
189.9 201.3 223.5 241.0 245.3 2451 243.4 241.6 238.7 238.2 237.4 236.0 236.0 235.6 234.6 234.2 232.8 231.0 229.2
7 204.4 2188 2384 266.8 260,7 209.9 258.1 286.2 25,7 263.7 253.2 2618 251.8 251.8 2503 249.3 247.4 2450 242.2 235.4
131.7 1427 185.3 268.0 185.5 153.5 152.6 150.6 149.7 149.7 149.7 149.4 160.6 151.2 152.0 1515
18 188.4 1906 187.7 185.2 184.2 182.4 181.¢ 180.7 180.6 180.3 180.6 180.6 181.3 180.3
20 B 2i4.4 2124 211.2 209.2 208.0 207.2 206.8 206.0 206.0 204.8 204.8 204.0

. 205.8 227.1 240.9 S 241, S 235.8 234.5 233.2 231.0 230.1 226.8 227.4 226.5 225.6 223.9 223.0 221.7 3
70,000 79.9 168.6 209.6 221.2 243.2 267.8 A X .0 255.0 252.5 251.1 249.7 247.8 246.9 245.5 243.5 242.1 240.2 237.4 236.0 233.7 230.0 224.1 218.6
80,000 88,2 187.4 223.7 236,89 258.3 274.1 2750 273.6 271.7 270.6 268.0 267.5 266.0 264.] 263.1 261.6 289.0 257.0 254.5 251.1 248.) 244.7 2408 231.1 220.7

42.5 104.7 1408 1487 157.7 166.5 1693 167.7 166.4 1658 162.6 161.0 160.4 188.0 356.4 156.4 157.3 157.4 158.9 159.8 161.3 160.8 159.2 1563.2 1486
_..  40g00 83,0 126.5 167.9 174.6 189.3 199.6 202.3 189,89 198.1 197.3 194.2 152.4 191.3 188.4 187.3 186.6 186.2 185.9 186.6 186.6 187.7 186.6 184.5 178.1 174.5
280 50,000 63,0 145.1 192.1 200.5 217.3 228.6 2295 227.2 2356.6 22b.1 222.3 220.0 218.8 2155 204.2 2i3.0 211.7 210.9 250.4 208.2 210.0 208.8 206.4 201.3 199.6
60.000  73.7 162.0 211.8 221.8 240.2 282,90 261.6 243.8 247.4 247.3 2¢4.1 242.3 2405 237.3 236.0 233.7 231.8 230.4 220.1 226.4 2259 225.0 222.4 219.1 220.0
zg.w g!-g 178.2 226.1 237.7 258.2 270,3 268.3 250.8 264.4 263.9 261.4 2850.0 256.0 264.7 252.7 250.8 241.3 245.9 243.0 2397 238.7 235.9 2325 227.6 225.7

S0.000 917 137.2 238.5 202.0 274.7 280,4 284.3 262.2 279.8 279.6 277.5 276.0 273.5 2705 268.5 266.5 2622 259.2 256.7 261.7 250.2 245.2 240.7 232.3 224.8
Strake ] 0.2 1.2 2 6 12 18 L1 30 36 49 [}} 73 as 87 108 122 134 346 158 170 132 194 2]8 243
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csv
Setting

40

€0

80

109

120

140

160

180

220

240

260

Stroke
Weight
(LBS)
10.000
20,000
30,060
40.000
60,000

80,000

20,000

30,000
40,000
50,000
60,000
70,000
80,000
Stroke

20.2
26.3

4.4
10.5

5.2
10.9

29.7

82,0

37.6
46.0
85.6
67.0

e .
70,4

83.8

40.0

49.3

58.6

68,5

66.6

86.2
0
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TABLE 20. C13 Constant Pressure Catapult (CVA67),

Lower Boundary,

Load vs Stroke, Numerical

TABULATION OF LOAD (Kips) VERSUS STROKE (Feet} — NUMERICAL
AS A FUNCTION OF LAUNCH WEIGHT AND CSV SETTING

0.2

9.6
17.2
214
24.8
30.8
3710
45.7
134
22.4
318
383
43.1
$0.9
67.6
€2.8

180
180

22
33.9
45.2
56.2
66.2
74,7
83.4

16.2
27.€
414
64.9

.9

103.3

15.3
30.4
458
60.4
3.6
87.0
4.2
1104

18.2

1357

g0
150.8

168,9

86.7
106.4
126.1
344,56
160.2
178.4

0.2

1.2 2

22,2 230
33.1 34.2
47,6 48.6
68.9 61.2

2710 728

828 84.0
841 95.0
104.9 106.9
211 224
39.8 418
57.6 9.6
72.6_ 74.8
86.5° €9.0
100,2 1028
1025 105.1
1160 117.6

28.3 28.6
50.3 £2.3
1.8 3.3
87.8 90,7
104.7 1077
121.6 1243
136.8 138.6
163.3 156.6

30.0 34.3
80.% ©85.4
€9.3 76.3
86.4 94.7
1028 111.3
119.4 1226
1355 143.4
152.0 159.4

304 35.0
478 53.4
653 7T2.4
98.4 106.6
116.4 126.3
a

544 €04
4.2 814
§2.4 1008
110.3 115.4
126.0 136.2
140.2 150.€
186.6 165.6

676 73.1
879 946
108.8 116.9
120.2 31383
146.5 156,8
183.2 174.4
31710 188.3

1015 1074
3126.6 134.1
150.2 169.3
172.2 1826

1ma 1 agma
186.1 1877

199.3 211.2

1165 1204

1425 149.1

'168.8 1774

180.7 200.8
204.2 2156.8
215.7 228.6
.2 2

.6

11.0
18.5
24.7
26.6
329
38.5
45.1
52,6

14.9
26.2
34.8
38,8
46.5
65,0

70.7

209

101.3
112.2

24.5

1171
134.0
149.6
166.8

40.5

85.0
89.0

110.8
130.4
149.1
166.1
179.6

32.4
66.2
86,7
122.0

1438
1822

178.8
183.7

1183
148.6
178.1
1898.0

Py
2i5.5

232,1

1314

163.8

194.1

2188

235.2

2513
8

12

126
20.8

28,1
34.8
4L7
48.3
55.8

17.0
28.6
38.0
41.7
0.1
58.1
87.8
1?.9

25a
223

365
441
55.6
67.1
78.3
87.6
97.1

"28.3
67.0

ane o
238.5

251.8

142.8
178.3
208,9
235.3
261.3

12

18

13.8

28,6
31.2
38.0
45,0
Bi.4
58.3

18.6
310
41.3
46.2
65.1
64.4
3.0
80.6

LYR1

236.0

138.7
1718
200.0
224.7

aana
dada

255.1

148.8
183.8
213.4
2357
261.2
266.8
18

24

14.8
24.1
304
333
40.8
48.4
55.6
83.2

19.8
32.8
43.2
48.8
58.4
68.7
71.8
86.8

250

40.9
51.2
4.6
78.0
81.2

103.8
30.6

30

165.4
6.1
a7
34.8
424
49,8

64.1
20.2

8716

PIxY

34.7
80.5
81.8
98,9
116.2
1314
1377
150,38

41.3

38

159
25.8
32.7
36.3
43.9
818
58.4
65.8

20.8
4.8
46.0
52.3
€2.0
723
814
88.3

esg

43,6
84.7
68.4
R1.8
95,0
104.6
113.9

32,2
51.0
68.1
84.8
89.0
113.7
125,86
1364

35.8
614
82.3
3.3
116,7

1319 1

138.5
150.9

49

61,0
66.3

21.8
36,3
47.7
84.9
4.6
74.9
84.0
:1 %4
278
44.9
b6.8

166.8
1820
61.6
79.3
104.9

127.8
148,6

182.6

183.6

203.2

€ 216.8

105.8
1328
159.4
184.8
204.5
2227
235.8

1413
173.1
201.0
2248

ang W
235.7

253.8

148.8
182.6
2124
234.8
249.8
264.2
30

188.0

57,9
B4.S
109.2
141.8
164.4
182,23

1887
213.0

95.3
122.8
146.0
168.9
186.8
202.0
215.6

105.6
132.7
159.4
184.1
203.7
221.8
233.9

1408
1728
200.8
225.4

san n
238.2

253.3

148.2
182.2
2119
234.8
2498
264.1
a8

148.1
167.2
182.8
186.8

68.1
84,7
109.3
140.2
162.7
1808

197.0
2112

85.7
1224
144.2
167.5
186.2
200.7
214.7

105.1
13156
157.8
182.2
202.0
220.5
233.9

138.8
5703
188.2
222,2
anm A
2313

251.8

145.2
179.7
208.0
232.1
2474
262.1
49

61

17.6
28.0
35.1
39.8
47.8
65.7
82.6
70.2

22.6
31.3
48.5
65.8
66.8
%3
85.6
83.3

ng 2
284

45.9
57.8
70.9
84.6
97.8
107.4

7 116.7

33.6
53.3
1.4
87.0

f0l.1 1

1156.6
127.4
1379

151.4
166.6
1813

52.1

39.5
104.8
127.6
147.8
166.8
182.1
185.7

58.3
B84.9
109.6
139.2
161.8

1700
3728

196.3
210.8

82.6
1199
143.4
166.5
1845
200,8
216,0
102.6
129.8
156.3
181.2
201.2
2205
2344

3377
168.4
197.4
221.4
2373
262.3

145.0
178.6
208,2
231.2
246.9
262.1
61

42

73

17.9

194.6

58.3
85.0
110.0
1386
161.2

170 2
198.2

1985.6
2100

92.3
1104
1428
166.2
184.8
201.6
2168

102.2
1296
166.0
181.2
201.2
2205
234.8

137.7
168.4
187.0
220.9
2388
251.8
145.5
178.8
207.8
230.3
245.8
261.1
73

85

181
28.0
36.2
42.0
50.1
58.0
64,8
T2.3

23.8
38.4
458
58,7
8.4
78.3
874
85.0

ag s
28.1

47.1
€0.4
3.7
86.9
99.1
108.1
1175

34.0

04.6 550

92,8
88.6

1023

97

18.8
29.6
36.4
428
50.8
58.7
65.3
723

23.8
38.8
$0.1
£9.3
68.9
78.8
818
856.2

g 2
284

4%.2
60.8
74.0
87.2
98.3
108.3
117

34.2

73.0
88.7

1023 1

116.2 116.2

127.6
1382
—_—

371
82.7

83.0°
.100.2 100.1

1174

4 1324

1418
153.3

43.7
1.4
5.2
1147
133.6
150.9
168.6
180.3

BLE

78.8
104.3
126.8
146.7
1686.4
180.8
194.2

58.6
85.3
130.4
138.1
160.6

1788

195..
21 0.§

92.3
318.6
143.6
1672
185.0
202.7
2181
101.8
1293
166.0
181.2
2016
2209
236.3

137.2
188.7
196.3
220.5
238.4
251.8
144.4
171.2
206.2
228.0
244.5
260.1
L1

1274
137.%

8.1
62.6
82.7
89.9
117.2
131.7
141.8
153.8

43.6
7.2
94.8
1143
133.1
180.0
164.6
178.7

51.0

78.3
1037
126.1
145.9
1644
180.5
193.8

68.8
85,7
1108
137.6
160.0

1782

1985.2
210.0

84,1
1215
144.8
168.5
187.8
204,%7
2206
103.0
130.5
156.9
1822
202.8
222.2
231

137.4
185.6
187.0
220.8
2373
252.3
143.5
172
206.2
229.0
244.5
260.1
27

108

191
28.9
36.7
43.4
8.3
58.9
63.2
1.8

24.0
38.0
50.1
9.8
69.4
79.0
B82.8
94.9
254
42.1
61.2
4.1
B87.4
89.4
108.5
1129

127.2
1377

38.3
62.7
82,5
-89.6
3116.6

1310 1

1428
154.4

43.8
70.9
94.5
114.0
132.4
148,2
164.0
178.7

506

T
103.3
1258
34%.6
163.8
179.4
183.5

88.8
86.2
1113
1313
160.0
198.2

195.2
2100

5.2
122.7
146.5
170.56
180.0
2075
223.3

104.0
131.6
158.4
184.0
2048
2243
238.9

138.8
1703
198.2
222.2
238.2

2628

145,2
178.3
207.0
229.0
244.1
269.6
108

122

178.2

185.2
210.4

83.8
1228
148.0
172.6
182.3
209.6
2269

103.0
132.7
160.1
185.5
206.1
225.7
239.9

140.5

122

1447
156.7

43.4
70.7
84.1
113.4
1318
148.6
163.7
178.0

102,
125.4
1456.3
163.8
180.1
185.3

894
81.0
113.3
137.1
159.7
17182

195.6
2112

94.9
124.0
149.5
174.2
184.1
211.6
227.%

103.8
134.¢
161.3
1872.0
207.7
227.0
243.3

1418
173.6
201.0
223.6
240.5
254.3

149.1
181.2
209.1
229.9
243.8
267.1
134

146

224.3
240.6
253.8
152.0
183.6
210.7
230.3
243.1
256.5
148

158

18.2
29.3
348
43.3
50.7
51.6
83.1
68.8

23.7

162.2
1776

49.6

9.0
102.8
125.2
144.7
163.2
179.8
195.0

89.7

88.2
1155
136.8
159.4

1725

194.4
210.0

86.7
126.6
152.3
177.2
187.4
215,

2

106.0
131.3
164.7
189.8
210.0
2283
241.7

146.0
177.3
203.3
225.0

238.7 ¢

251.8

154.3
185.4
2118
229.4
241.2
253.6
158

170

18.4
28.3
33.8
42.8
49.1
54.4
58.3
61.9

23,2
36.8
46.3
58.8
66.8
74.6
80.9
86.5

283
28.3

44.5
60.9
727
B84.8
858
103.4
111.0

324

1119
129.9
146.1
1613
176.3

48.3

6.5
102.}
124.4
143.9
162.3
178.4
183.1

59.7
88.7
118.1
136.3

158.5
178.%

193.0
207.2

913
127.3
153.1

170

182

17,2
26.0
31.%
40.6
45.5
49.3
51.4
53.2

22,3

182

184

15.4

156.9
186.8
2118
229.%
238.4
246.7
184

218

11.4
17.8
23.3
32.3
34.0
34.0
340
34.2

16.6
25.7
32,8
43.6
41.0
49.4
51.%
53.1

221

33.8
45.7
82.7

67.2
71.6
8.3

27.5

219

243

8.2
118

243
24.8
231
1878
129
19.2
24.4
34.0
387
36.4
365
359
102

21.8
378
42.5
48.1
2.7
55.9
58.3

23.3
39.%
47.8
b4.3
€07
€6.5
71.6
5.9

30.9

203.8

102.6
134.5
161.3
183.3
200.0
2118
216.9

142.1
172.4
198.2
219.6
2262

228.5

149.0
179.3
207.4
229.0
233.6
2327
243
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TABLE 21 C13. Constant Pressure Catapult (CVA41),
Upper Boundary, Load vs Stroke, Numerical

TABULATION OF LOAD (Kips) VERSUS STROKE (Feet) — NUMERICAL
AS A FUNCTION OF LAUNCH WEIGHT AND CSV SETTING

Siroke [} 0.2 1.2 2 ] 12 18 i 30 36 48 61 73 1 1] 87 1082 122 134 148 158 170 182 184 219 243
[+ Weght
Sefting  (LBS)
10.000 8.3 13.3 16.8 1586 18.2 16.4 16.4 181 158 156 10.0 6.5
20000 184 2.0 263 258 283 254 28 264 250 148 1o
80 30.000 21.5 29.) 31.7 348 348 345 34 328 32.4 177 123
40,000 26.8 35.1 36.9 417 416 413 407 38.2 38.6 208 144
0.5 40.5 421 427 4717 4 48.8 3
333 4.6 41.0 ®3.3 33,5 B31 B2B X . 5
8.0 11.8 139 151 315.7 163 163 172 118 .2 166 13.2
18.9 27.0 298 314 32.0 320 319 31.3 308 .4 30.0 20.3 14.8
26.2 36.6 378 417 419 418 418 40.6 40.3 9.4 38.7 2b.1 1B.4
82.2 42.9 443 80.0 %02 %0.1 487 48.8 43.0 7.3 46.3 28.3 213
371 484 820 878 £73 826 813 BLS £81 Be3 832 aay 23
419 55.4 58.2 844 8§48 84.4 841 62.6 8).8 608 585 36.3 287
45.9 60.8 64.0 70.7 141 708 703 688 878 66.9 855 39 272
49.8 8.2 606 769 773 6.9 783 748 738 72,6 T1.2 411 280
8.7 11.8 14.0 18,1 18,7 182 187 201 207 210 21.2 20.0  16.5
10.6 22.7 26.2 317 327 333 338 350 365 38,1 36.8 32,2 264
228 33 341 422 438 448 48! 465 472 479 488 410 228
333 38.9 41.8 bl.4 B63.0 b4.0 347 88.4 872 579 688 482 s8.1
88.2 456.7 48.2 888 61.b 632.4 &34 88.2 68.0 65.8 68.1 $4.3 424
.0 81.8 8d.2 87.8 88.7 1706 7i.8 73.6 745 754 768 6U.9 46.2
495.4 88.3 62.1 76.2 712 78.6 800 8i.6 826 B3B8 85§ 64.7 49.8
80,000 63.2 84.1 89.0 73.7 71.3 9.9 813 323 B4B 87.0 BB 88.7 908 82.) 83.¢ 68.2 83.2
10,060 8.5 i3 363 179 8.2 200 206 213 218 223 325 230 235 240 245 248 244 207
20,000 18.2 26.0 2886 31.4 337 352 361 368 379 387 8.4 400 408 41.7 425 434 39,8 334
30,000 27.0 38.3 38.4 418 449 471 483 481 B0.7 B8 626 836 0646 637 6.8 BIM S1.4 424
140 40,000 338 43.8 453 $08 84,2 853 882 8082 g00 623 834 844 £57 870 883 68N 60.2 482
60,000 405 818 360 689 642 872 €87 700 720 6 TB T6I UL T899 205 BLd 8.5 56.2
60,0600 468 89.3 6298 684 73.2 763 78.2 79.7 81.8 B3.6 851 868 BB2 BY8 Y4 936 7.1 63.0
70.000 523 88.2 70.1 757 80.7 84.1 86.0 @74 898 615 837 953 967 98.7 100.4 1026 1036 103.3 89.1 83.0 66.2
80,000 37.1 728 77.2 828 83.0 916 93.6 852 87,8 100.2 1021 103.7 1052 1073 108.2 111,0 1323 111.6 1068 886 702
10,000 9.7 13.9 186 3208 222 230 237 24.2 350 259 253 260 267 27.3 28.2 2B8 28.1 306 306 28.2 258
20.000 17.6 25.6 S1.8 35.8 3856 40.3 413 42.0 43.2 440 449 408 467 478 <u.) BU 508 328 323 481 413
30.000 25.1 36.3 42.2 473 50.8 3.5 847 587 B7.2 085 9.8 611 621 63.3 655 669 68.0 303 69.2 82p &3.0
160 40.000 32.4 46.6 81.% 572 618 @8b.0 666 &67.7 695 7L 728 45 158 8.0 80.C 820 830 85.4 838 TLd 827
50000 36.8 5.6 606 6648 72.1 787 77.6 78.8 809 B83.0 B48 #6.0 887 007 $3.3 BE.1 E£56 94.4 87.0 850 7.1
80,000 483 683.7 88.2 764 Bl.6 857 877 88.2 815 94.1 082 980 100.7 103.0 1057 309.0 108.4 12.2 108.3 9486 8.4
70,000 B3.1 7.3 76.3 84.1 908 883 875 88.0 101.8 104.7 107.0 109.5 112.6 114.8 117.8 120.6 121.7 124.2 1211 3036 853
80,000 88,7 e 834 91,3 9584 303.0 1054 107.3 1100 313.6 116.1 11BP 1214 1343 127,83 1289 131.7 9 134.0 130.% 1l08 904
10,000 9.8 16.8 188 221 34.0 2.3 3632 268 27.4 383 284 296 3JI0.3 31.3 324 331 33T 3446 353 355 358 341 308
20,000 18.8 8.6 34.0 387 421 444 456 468 48,1 493 506 Bl7 528 545 861 675 886 S8.B 607 61 éu.8 86.8 50.0
30,000 27.7 41.3 468 52.6 574 006 6321 €33 6564 671 686 703 718 3.8 761 T8 79.2 BUT BLE 82, 81.4 0.0 649
180 40,000 38.2 81.7 674 648 702 741 76! 776 80.2 822 838 861 877 00.2 028 9S.1 966 982 9Ys 1000 967 YOO 71.2
50,000 44.1 814 €7.6 758 B82.0 486 B85 90.7 B30 96.0 ©8.0 100.3 1032.3 1050 108.0 1109 112.4 1140 1204 11 114.2 1025 877
60,000 &i.6 1.0 76.7 86.8 92.7 97.6 100.3 102.5 1056 108.3 1106 113.0 1183 1181 123.8 124.7 126.2 127.8 120.3 129k 127.6 1140 963
70.000 8.6 8.8 86.6 98,2 102.7 101.8 1108 113.} 116.3 119.7 122.1 125.0 127.4 130.5 134.1 137.0 139.2 1409 142.5 142.6 140.2 124.0 103.3
80,000 5.7 87.6 93.1 103.3 311.3 116.6 118.6 122.0 126.7 120.0 131.9 136.0 137.9 141.2 144.6 147.2 149.8 1518 183.7 153.2 150.3 1318 108.2
10,000 8.7 18.2 18.2 234 268 278 288 2.3 30.0 S1.7 327 33.6 346 359 374 383 391 402 412 414 416 39E 367
20000 20.0 312 36.8 42,1 462 49.1 »06 518 538 B854 569 686 600 62.2 845 664 €78 893 TUO 103 €1.2 608
30,000 305 45.8 70.2  72.0 74.7 6.7 7.4 807 826 8.1 829 903 Y20 €40 856 969 898 79.2
200 40.000 agg b:l.b 85.4 870 807 83.0 949 526 596 J02.6 105.9 10B.4 1105 112.8 1344 114, 1066 93.2
50,000 48.32 68.6 89.7 102.2 105.4 108.3 1103 313.2 116.2 118.03 1223 i25.0 127.6 i29.4 131.6 13l 121.5 1085
60,000 56.8 8.8 112.6 1154 118.7 121.9 124.2 1274 128.2 132.9 136.9 138.8 142.8 J44.8 138.6 147, 1345 115.6
70,000 66.5 88.1 B88.7 134.5 127.5 131.5 134.7 137.0 140.6 143.2 146.8 130.9 153.9 1369 1584 161.5 161.7 146.3 123.3
sc00c 721 883 82 1348 1375 1423 1458 1488 1817 1550 1585 1826 1853 188.% 1708 373% 173 1856 1282
10.000 8.8 131 168 318 325 33.4 363 366 376 387 40.0 41.5 427 43T 4348 458 46.3 456 429
20,000 382 26.9 343 66.3 57.7 60.3 6323 638 887 €77 69.9 728 745 760 776 787 796 188 773 720
30,000 28.2 425 502 77.8 78.8 83.1 853 874 901 9825 85 98.2 100.7 102.7 104.5 1059 106.7 7 1029 943
220 40,000 37.8 &6.0 84.4 6.2 B88.6 102.5 1006.3 107.7 1108 113.4 116.5 120.0 1228 1253 127.5 129.2 §30,2 129.5 1238 1121
80,000 46.7 69.6 768 3123 1151 119.3 122,38 1256.4 1289 131.7 1350 1391 1421 1448 $47.2 2411 126.4
80000 547 803 850 1256 1285 133.4 137.0 1388 136.8 $60.8 1628 383.8 336!
70000 €3.7 91.9 BY.4 1378 141.0 148.4 160.0 103.1 187.1 180.0 164.0 168.4 172.1 1155 17719 165.5 144.1
80.000 68.3 98.7 108.3 167.7 151.0 1568.6 180.2 163.8 167.7 186.6 189.2 173.4 1483
10.000 8.6 13.4 13.7 35.2 36.0 406 4L7 487 439 321 501
20,000 21.0 279 284 83.0 64.6 7.8 4.1 83.7 873 . 3 A 88.2 BY6
30,000 28.2 41.9 449 86.7 88.1 98.2 1014 116.2 1172 118.2 119.0 1197 1188 1129
000 3 . ida.s i08.7 i20.7 134.4 j40.4 id 142.3 i35.4
3123.8 126.7 139.6 143.5 181.4 160.1 1479
138.3 1414 156.4 1507 178.9 173.9 188.2
1611 183.5 i88.7 1684.1 167.8 1725 182.7 183.9 165.0
160.4 164.1 370.3 1740 170.5 183.1 187.8 191.7 186.4 2010 2048 1956 168.4
748 81.6 8.4
86.2 .0 io8.i 1 128.8
119.0 122.0 127.3 1311 1348 164.7
137.5 140.7 147.1 151.4 1540 168.3 1682.4 166.) 169.9 173.3 176.4
§52.8 186.4 X . 1870 180.4 835
166.2 189.6 178.7 181.8 185,89 180.3 §84.0 157.3 201.2 204.6 207.8
176.0 178.6 1868 181.2 188.1 88,3 303.) 208.6 210.3 213.7 216.4

825 84.3 876 908 B83.0 955 8.0 100.) 102.8 105.2 107.0
307.C 108.5 114.6 118.4 12044 138.1 128.2 131.4 134.4 1372 1402
181.8 134.8 141.0 148.2 1488 3531 158.) 158.7 1610 186.1 169.4

180.6 153.6 160.8 165.6 162.7 173.8 176.8 130.6 183.5 186.8 190.3 193.0

167.6 170.6 178.1 183.3 187.4 1818 I94.4 198.1 201.3 2035 207.2 . 208.2

176.86 183.4 181.4 196.8 201.2 306.6 208.2 2)11.4 214.3 216.7 219.4 221.4 2121

190.0 193.5 2007 2078 2123 2188 2192 2207 2243 2284 2284 2200 228§ 2284 2280 2153 1848

140.8 . 5.2 3.1 165.5 167.6 168.6 166.6 170.5 170.5 170.2 169.8 168.4

161.6 X 5.4 2.6 184.8 1865 )88.2 149.9 [80.6 1¥0.6 189, 18] 182.6

i97.8 2 3.8 8.8 3.7 200.6 188.0 196.i 193.6 190.8 188.3 185.3 1787 160.7

2144 9.5 X 217.1 2145 211.3 208.9 2057 199.4 1954 186.6 1755

224.6 9.9 226.6 223.6 220.1 218.5 213.1 206.0 2015 190.2 174.9
207.3 2188 2245 2288 229.8 221.8 235.4 2301 2388 237.3 234.5 231.2 228.0 2238 2158 2158 : 2078 2028 188.2 1s8.8
186.9 1768 183.1 187.4 191.0 194.5 198.4 1954 108.0 196.6 194.8 192.4 185.3 187.2 1837 180.5 177.0 174.1 171.0 1€4.0 1880

173.7 191.8 187.7 200.7 204.0 206.6 208.6 2089 207.1 206.3 202.7 199.4 1959 1926 1889 1853 1B1.2 1776 174.3 166.3 164.6
183.4 200.2 214.9 216.9 220.0 221.3 222, 2221 220.8 218.2 218.1 211.3 206.7 202.4 195.2 193.9 189.7 185.0 $81.J 1723 163.0
231.7 2266 230.2 2318 234.3 234.8 2348 234.0 233.2 230.3 336.3 221.4 216.86 2109 206.4 201.2 196.7 181.4 187.4 177.2 165.9
223.9 234.7 242.5 243.4¢ 2434 242.6 241.7 2380 234.6 228.8 223.7 217.9 232.4 207.0 201.6 196.6 191.5 179.8 166.0
232.¢ 2428 2 C 2471 248.4 248.4 32472 3483 2423 238.7 232.4 277.2 220.8 2145 200.0 203.5 188.4 1925 179.2 1838

] 12 30 36 49 [ 1} 3 8 e7 109 132 134 146 358 170 182 184 219 243

60.000 76.1 1482 1720
70,000 82.0 1655 1850

annnn so & 17042 1087
85,000 80.8 1784 10%8°

Stroke ] 0.2 12

43



130

140

160

180

200

220

240

260

280

300

Stroke

Weisht
Weight

80,000

10,000
20,000
30,000
40,000
0,000
60,000
70,000
80,000

10.000

70,000
80,000

20,000
30,000
40,000
60,000
60,000
10,000
80,000

30.000
40,000
50,000
60,600
70,000
80,000

7.8
4.2
19.8
24.4
27.9
30.2

8.8
16.9

28.0
33.6
37.5
41.2
44.7

8.3
18.1
2.9
827
38.8
448
50.0
53.4

8.5
18.7
21.8
34.7
41.3

57.8
.7

8.8
348

TABLE 22. C13 Constant Pressure Catapult (CVA41),
Load vs Stroke, Numerical

TABULATION OF LOAD {Kips}) VERSUS STROKE (Feet} — NUMERICAL

0.2

8.1
16.8
23.6

28.8 .

34.6
38.8

10.9
20.2

0.2

Downloaded from http://www.everyspec.com

MIL-STD-2066(AS)

Mean,

AS A FUNCTION OF LAUNCH WEIGHT AND CSV SETTING

L2

113
18,3
25.2
30.3
35.0
38.3

12.7
22,4
29.8
8.4
424
478
63.0
58.0

148
26.2
b4
43.2
50.2
56.8
63.1
68.1
16.4
217
a2
48.0
86.2

T
16.3

44.4
65.5
83.6
868.2
109.2
120.2
1343

83.7
100.2
1139
1279
1399
150.1

104.4
118.0
130.8
146.4
1676
168.8
1.2

2

124
20.2
25,8
30.8
35.2
38.8

13.8
28.0

s6.8
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TABLE 23. C13 Constant pressure Catapult (CVA41),
Lower Boundary, Load vs Stroke, Numerical

TABULATION OF LOAD (Kips) VERSUS STROKE (Feet) — NUMERICAL
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TABLE 24. C13-1 Catapult, Upper Boundary,
Load vs Stroke, Numerical

TABULATION OF LOAD (Kips) VERSUS STROKE (Feet) — NUMERICAL
AS A FUNCTION OF LAUNCH WEIGHT AND ACCUMULATOR PRESSURE
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162.5
174.4
i8b6.2
128.7
1477
166.5
179.0
1824
205.8

181

34,8
50.3
§9.1
64.3
61.8
61.0
0.2
70.7

43.7
6€3.2
6.5
84,7
813
86.1
99.8
102.7
5.0
0.1
100.6
110.3
117,83
122.4
128.1

86.1
103.8
117.7
128.7
138.9
146.6

186

33.2
48.3
56.6
6L8
€5.0
66.6
87.0
§1.5

42.3
60.8
73.6
81.5
B1.6
92.3
85.7
98.1

72

134.3 14

116.5%
132.2
146.4
157.8
168.8

i78.8 172.6

126.2
144.8
161.%
174.4
187.0

i98.8 1

211

318
46.2
o4.1
68.8

3 2ii8

227 242

30.3 289
44.0 420

203.9
102.9
1123

78.3
95.0
107.0 103.6
116.4 112.4
124.7 120.1
1306 125.4
136.6 130.8
108.3 105.7
1219 1187
134.2 130.0
143.3 138.4

119.1 116.9
1355 132.3
150.1 146.2
160.5 155.9
170.5 165.1

i 1794 173.2

$28.2 126.3
149.1
163.7
176.4
186.5

i58.8

146.1
173.2
1773
190.7
201.8

1478
176.4
204.6
206.8 202.3
2178

226.9 2

227 242

272

26.2
37.9
4.0
41.5
49.7
50.8
60.6
$0.6

34.6
49.4
9.2
€5.8
69.3
72.2
74.2
5.3
610
2.6
80.1
86.5
80.9
93.4
96.5

7.8

26.5

86.6
104.1
110.6
1149
ii5.3
100.2
1118
121.8
128.0
1358
1411
112.0
126.1
138.3
146.6
154.0

302

23.%
a3
a9.1
421
439
44.6
44.1
440

3Le
450
53.7
58.5
62.0
84.3
85.6
66.3

56.5

180.5 i48

122.3
140.9
183.1
162.4
170.8

1774 1

161.5

178.4 L

168.0
178.9
187.3
941
164.1
183.2
210.6
185.4




Pressure
(PSH)

200

3c0

"3
¢
¢

800

200

360

1000

30.000
20,000
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TABLE 25. C13-1 Catapult, mean, Load vs Stroke, Numerical

TABULATION OF LOAD (Kips) VERSUS STROKE (Feet) — NUMERICAL

AS A FUNCTION OF LAUNCH WEIGHT AND ACCUMULATOR PRESSURE

[ 0.3

7.4 151
2

o 248
128 248

1198 84.2
224 404
26.6 46.3
308 50.7
343 B38
376 870

8.8 18.2
168 30.6

1.8

20.0
31.2

38.8
46.7
61.9
86.9
58.8
62.8

3

24.0
a0

46.7
822
57.4
62.3
6€b6.4
8.0

276
44.1

65,3

3

28.8

440

64.2
60.6
65.5
68.8
72.3
74.1

340
83.9
67.2

113

33.4
408

9.1
66.3
69.8
73.6
76.3
16.4

120.8

73.6
829
5

23

8.7

30

37.8
§5.0
a4.8
71.0
74.9
8.2
9.3
79.7

43.8
€1.0
817
216
8.8
104.9
108.0
1113

6.7

94.1
106.9
5118
127.0
133.3
1388

83.2
104.3
121.0
134.7
146.8
18€.1
168.5

1110
130.8
148.6
163.4
176.6
188.0

1143
137.0

1658

38 45 60 76 81 108 121 136 161 166
383 39.0 38.2 374 365 357 348 340
837 86,0 556 543 B35 518 303 493
€6.0 §6.5 56.0 638 61.9 60.4 589 313
721 130 70.6 688 611 685 637 620
75,9 763 740 720 702 68.4 66.6 64.6
18.2 9.9 76.6 746 726 706 685 66.%
80.2 8039 77.1 750 73.0 708 6888 &6.7
804 811 769 74% 727 0.6 683 66.2
460 459 45.6 447 435 431 433 413
68.6 69.7 69.0 616 6.3 66.0 63.7 62.3
83.0 838 830 817 801 783 766 78.0
832 836 92,6 906 88.7 6.7 84.7 B82.7
100.3 101.8 98,0 969 946 924 90.) 880
106,56 106.7 104.3 1019 9.5 6.9 945 92
1105 1117 3077 1060 162.3 8.7 97.0 94.3
1126 113.8 109.0 1062 103.4 100.7 S7.B 949
71.6 79.2 79.4 81 768 186 145 731
96.3 98.3 97.8 962 Ba6 529 912 896
109.1 1109 110.0 108.0 106.0 104.0 102.0 100.0
1199 1220 1200 1176 1152 113.1 110.7 108.3
129.3 131.2 ] 128.2 128.7 1229 120.4 117.6 114.8
135.4 137.2 133.6 1305 127.6 124.7 1216 118.8
140.7 1428 13786 134.6 131.4 1280 1248 1216
8.5 876 859 819 869 358 848 838
106.9 109.4 110.3 1089 107.4 106.0 104.6 103.0
1238 126.2 1267 124.6 122.7 120.8 119.0 117.2
137.4 140.1 139.6 137.3 135.0 132.7 130.4 12719
1499 1628 1508 1481 1454 142.6 1399 137.1
189.0 161.6 158.8 1565.6 152.5 149.3 146.2 143.0
1694 1716 167.7 1641 160.4 156.8 153.2 148.9
114.2 117.2 118.6 1179 116.4 #1153 1139
134.3 137.2 1354 1378 1363 134.7

1620 1553 1556 1545 1528 160.5

167.1 170.3 170.4 1679 165.4 1626

179.2 1825 161.3 178.3 178.0 272.0

1928 1961 1923 1885 185.0 1812

3 123.6
145.4 14
162.2 160.7 838.8
1777 1756 173.2
190.5 187.6 184.7
203.5 189.9 3196.4

1329
1350
174.3
191.0
2056.3
238.2 234.8 2105

137.2 137.5 137.8
162.3 162.3 162.0
182.8 1820 181.3
201.1 199.6 1984
218.7 216.6 214.5
233.5 2299 227.2

335.7 136.2 137.0
$64.7 £656.4 3165.7 166.0

.1 193.1 §83.1 192.7 1527
2123 2119 2111 2103
232.5 2308 229.4 227.7 226.4
252,8 200.4 247.6 245.2 2428 240.%

as 43 60 L[] £ 2] 106 121 136 151 166

47

181

33.2
48.0
55.8
60.2
62.8
64.5
64.6
64.1

40.6
61.0
73.2
80.7
85.7
89.7
91.6
82.2

720
88.0
87.8
105.9
112.3
1ns.7
118.4

82.6
1015
1153
125.5
134.4
1398
146.3

1128
129.8
1438
194.8
162.4
170.4

i21.2
1417
156.8
i70.8
182,
1929

132.2

1826 1

§70.6
185.5
197.4
208.5

138.0
161.7
180.6
196.3
2123
2243

137.8
166.7
192.7
209.5

224.6 1

2383

196

32.3
46.8
54.3
58.5
60.8

25

315
45.5
52.8
56.7
59.0
60.6
60.5
9.9

39.0
58.3
€9.9
786.7
81.3
B4.6
86.5
86.7

69.5
84.6
93.8
101.4
107.0
109.9
1n20

80.7

88.5
1113
3121.0
128.9
31338
338.3

110.5
126.4
138,
1494
186.5
163.1

197
139.2
153.5
166.0
1759
185.9

1314

1510 1

167.9
1818
192.3
2013

138.6
161.4
178.9
194.1
208.3
218.3

1394
16713
182.3
207.8
221.0
232.9

227

30.6
44.3
51.1
56.0

242

29,8
429
49.6
53.3
55,2
56.6
56.3
865.5

373
5.6
66.3
728
6.7
79.6
811
81.0

67.0
81.3
8s.7
86.4
1018
103.7
105.4

8.4

85.5
1015
116.2
123.3
1273
1319

108.0
323.2
3353
144.2
150.0
155.5

3182
136.8
349.9
2604
370.2
378.2

130.8

1495 1

16%.1
1776
186.9
194.9

138.9
1681
1774
1809
203.3
2123

41
168.0
21919
205.7
2178
227.6

242

272 302

28,1 26.4
40.3 318
46.5 43.4
49.8 463
81.4 476
$2.5 48,4
52,1 479
51.2 46.9

35.6 340
83.0 50.3
63.0 59.6
68,0 648
72.3 67,7
748 698
158 70.4
754 §€9.6

545 620
77.9 45
257 81.7
91.7 86,8
859 90.6
87.7 9l
98.7 S2.3

76€.3 143

92,6 39.6
1038 998
111.6 1071
1178 3123
121.0 114.7
1246 1174

105.7 103.3
119.8 116.7
133.2 126.9
138.9 133.6
143.7 1374
148.2 1409

316.6 1151
1343 1318
146.4 343.0
156.6 352.1
164,3 1584
871.2 163.7

1382 1819

139.4 1339
160.7 160.3
376.0 174.6
188.2 3855
199.5 1953
206.4 200.6

142.4 31440
069.0 169.9
i81.6 1916
2045 2028
214.7 2116
23228 218
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TABLE 26. C13-1 Catapult, Lower Boundary,
Load vs Stroke, Numerical

TABULATION OF LOAD (Kips) VERSUS STROKE (Feet) — NUMERICAL
AS A FUNCTION OF LAUNCH WEIGHT AND ACCUMULATOR PRESSURE

Stroke o 0.3 1.5 3 g 16 23 30 38 43 60 9% 91 106 321 136 181 166 181 186 211 227 242 272 302
Pressure  Weikht
{PSDH (LBS)

10,000 7.0 13.9 167 200 241 274 303 3.7 324 330 325 324 324 321 317 313 310 306 304 203 290 283 213
20606 118 225 284 332 353 406 444 463 472 48, 474 472 487 461 4585 448 444 438 ; B 422 41,7 405 395
30,000 16,6 31.1 36,4 40.6 435 483 bB23 543 852 §5.3 551 644 538 529 522 515 50.9 504 494 488 4B.1 466 450
200 40,000 206 36.8 4l.1 458 494 536 5.5 59.3 €0.2 60.4 60,0 53.3 584 b7.6 566 558 550 542 533 525 517 500 48.2
50,000 246 42.2 46.3 504 536 573 60.8 625 63.3 5 631 622 €1.2 60.2 $9.2 583 574 564 555 54.6 53.7 517 498
60,000 284 46.2 489 527 559 B59.1 &1 635 64.2 640 6295 618 608 6597 BBE 577 56T 8557 54.7 53.7 51,6 495
70,000 316 48.3 51.3 63.B 574 E9B 624 63.5 641 63.7 627 61.6 60.4 bB3.3 58.2 57.2 561 552 540 53.0 B0 485
80,000 34.6 521 54.0 S6.2 588 £0.7 627 63.5 64.0 636 626 614 601 B8S B8 567 555 545 53.3 522 497 47.4

10,000 B.0 16,9 20,7 2389 288 329 365 382 3B.2
20,000 34,6 27.8 31.4 386 446 503 652 676 b8.9
30,000 207 39.4 440 478 538 588 650 674 687
300 40,000 26,3 47,4 508 53,7 608 668 721 4.5 758
50,000 31.8 54,7 58.7 624 673 731 781 804 8LE
60,000 37.4 60.4 646 683 724 776 822 843 B5D
70,000 42.3 648 68,7 725 760 B0.5 B46 B63 B4
80,000 468 70.1 74.2 780 809 834 80 886 896

20,000 16,6 325 36.4 408 503 574 €30 659 BB

400 397 3894 391 3BB 38,6 3B4 3B1 328 376 37.3 368 36.2
59,8 694 588 584 578 575 570 565 561 556 551
€698 69.2 686 678 671 66.4 659 653 646 640 63.4
76,7 159 751 4.3 734 256 718 709 702 6.4 68.6
823 B8l4 B804 794 783 7.3 764 85 4.6 136 725
86.1 85.0 838 8256 814 803 792 780 769 759 748
878 867 B854 838 826 B1.3 801 790 777 764 751
80.3 89.7 88.2 869 852 838 B24 Bl1 798 784 70 T55

69.6 700 698 695 €91 €B8 68.6 683 68.0 67.7 €74 67.2
30,000 23,7 46,5 508 551 623 701 764 798 B1.3 83.7 84.0 835 831 826 821! B81.6 Bl.1 B80.6 B80! 796 79.3
40,000 305 56,6 60.3 846 717 798 B854 B85 013 X 93.8 94.0 932 827 918 911 905 1017 B85 886 878 871

400 50,000 37.2 653 69.8 9?53 805 89.1 857 988 1005 1022 3103.0 J03,0 103.0 102.0 101.3 100.3 99.3 98.3 975 966 058 S4.9 940
60,000 44,1 72.7 77.0 81,8 884 964 1025 1058 1074 1039 1100 109.8 109.6 108.5 107.3 1060 104.8 1038 102,7 101.7 100.5 99.4 983
70,000 S50.3 78.7 83,2 B89.1 947 1021 108,2 110.8 1126 1141 1150 114.8 114.3 113.0 11L.7 110.2 108.7 107.4 106,2 204.9 103.6 102.0 100.7
80,000 66,5 858 90,0 948 1010 107.9 113,7 116.0 117.4 1389 ]20,0 119.4 1189 117.3 3158 114.0 112.2 110.7 1093 107.8 106.2 104.6 103.0

20000 18,2 39.3 43,4 485 546 631 692 725 745 762 712 782 79.0 9.6 796 78.0 788 788 788 788 788 788 788
30,000 26,3 507 55.0 604 689 788 850 898 921 041 952 961 87,0, 968 966 962 960 958 9567 955 853 951 949
40,000 34,0 62.0 67.5 73,2 814 920 ©8,7 1038 1051 1083 109.7 1104 }11.0 110.6 1101 1037 109.3 1089 108.4 108.0 107.6 107.1 1089
500 50,000 418 721 768 81,1 BL7 1027 110.8 1147 117.3 119,5 1205 1215 1219 121.2 120.5 119,8 119.1 1184 1177 117.0 1163 1155 115
60,000 498 80.7 856 90,9 1020 113.]1 1215 1253 127.8 1289 131.7 131.8 132.0 131.0 130.2 128,0 128.0 126.9 126.2 1252 124.2 123.1 1223
70,000 57.1 882 925 967 111.6 122.6 131.3 134.8 1374 1394 141.0 1411 141.0 139.7 138.4 137.0 135.7 134.3 133.3 131.9 1306 129.2 128.1
80,000 65.3 97.4 103.0 1096 1201 131.0 139.5 142,6 1450 id7.1 }4B8 148.3 148.0 146.6 144.9 143,0 141.3 139.9 1385 136.8 1351 133.4 132.0 12

30,000 27,7 53.6 578 626 706 817 895 636 064 5.7 100.6 102.1 103.3 103.5 103.7 1038 104.1 104.1 104.3 1045 1047 1049 105.1
40000 383 66.3 709 756 86.1 99.0 108.1 1i2.6 1157 118.2 1206 1218 123.0 123.0 123.0 1229 122.7 122.7
600 50,000 44.8 77.3 82,0 868 99.1 113.1 1230 127.8 130.7 133,56 136.0 137.2 137.9 137.7 137.4 1371 135.0 134.7
60,000 53,9 87.0 923 989 1114 1258 1366 141.2 1444 149.5 150.5 151.0 150.4 145.8 1490 1451 1445
70,000 62.2 96.3 102,7 108.4 1229 138.0 148.9 153.5 136.9 1621 162,56 163.0 161.8 160.8 1556 153.3 152.4
80,000 705 106.0 111.4 118,2 134.2 1496 161.0 1657 1685 173.7 173.8 174.1 1724 1711 1694 160.7 158.1

30,000 29.2 857 60.2 650 709 B83.7 619 963 894 105.2 107.1 109.0 108.5 110.1 11038 114.6 115.2

40,000 378 67.8 72,2 787 848 1173 123.2 126.2 1269 1274 1279 1281 12 130.7 131.2
700 50,000 46.7 79.6 854 90.1 1006 137.2 148.1 148.4
155.4 162.7 162.7

60,000 56.0 899 9868 1023 1153
170.5 173.2 1725

143.7 145.3 147.0 147.0 1473 147.3
162.0 163.4 165.0 164.6 164.3 164.0

70,000 649 998 106.1 1125 1283 177.3 178.1 178.1 178.4 178.1 17%.0

80,000 74,2 110.2 1159 121,3 1404 184.4 1909 1914 1921 190.8 189.8 188.4 181.7 180.6
30000 299 56,5 620 €656 710 102.4 1096 112.1 .8 118.1 124.7 1258
40000 386 €694 752 79.9 853 121.9 1296 132.2 36.5 1376 1 143.4 1442 )
800 50000 4785 834 858 914 979 138.4 146.4 148.7 1529 166.8 157.4
€0,000 67.3 82.0 86.7 103.8 113.1 158.7 166.6 168.8 31748 3173.5 173.5
70,000 66.4 102.4 107.8 1149 1293 179.% 187.5 189.5 180.6 189.5 1895
80,000 6.1 1129 117,56 1230 1421 195, 203.9 204.8 204.0 199.8 199.}
30,000 356 77.9 826 869 910 110.2 1186 3205 122.6 1243 124.1 X
40,000 46.0 954.4 99,3 103.6 1025 134.5 138.4 143.7 145.6 1464 145.2 145.2 144.9 1444

800 560,000 485 82,3 87,5 933 108.1 154.7 158.2 164.7 166.9 165.2 161.0 160.3 159.0 157.7

121.2 172.5 1774 1824 183.2 180.4 172.6 171.2 168.8 166.3
1242 151.2 9 181.4 1860 1908 183.3 196.7 198.1 199.5 200.2 2010
140.5 204.0 2088 213.1 215.0 216.2 2153 214.9 214.9 2145
81,1 $18,8 123.2 128.4 129.3 128.1 123.8 123.1 121.6 120.4
109.3 1324 137.0 '143.2 146.5 148.9 151.0 151.3 1521 1530
1247 157.6 162.6 169.0 171.3 1729 1718 171.9 1716 171.6
119.2 177.3 182,8 188.8 190.5 190.1 185.6 184.5 183.4 182.0
132.3 196.3 202,2 208.3 206.1 197.2 1987 192.9 190.1

80,000 77.4 1156.4 121.6 1280 139.1 205.7 2114 2164 218.8 221.4 2248 222.2 2227

224.9 225.3 226.2 2273
Stroke o 0.3 1.5 3 8 15 23 a0 38 45 &0 76 1 106 121 136 161 166 181 196 211 227 242 272 302
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TABLE 27. C13-1 Constant Pressure Catapult (CVAG67),
Upper Boundary, Load vs Stroke, Numerical

TABULATION OF LOAD (Kips) VERSUS STROKE (Feet) — NUMERICAL
AS A FUNCTION OF LAUNCH WEIGHT AND CSV SETTING

Stroke o 0.3 1.8 3 L] 15 23 30 38 45 60 76 ®1 108 121 136 15 166 181 186 211 227 242 272 302
csy Weight
Setting  (LBS)

10,000 6.0 8.3 6.5 6.6 7.1 7.8 8.7 9.7 108 J1.5 1306 147 159 170 17.8 187 195 203 21.0 216 220 22 224 202 12

20,000 100 11.6 116 117 124 1338 160 171 184 1985 214 3234 251 266 279 29.2 2303 313 323 33.€ 337 341 338 29.0 184

30,000 12,7 149 160 161 170 169 233 251 269 281 30.3 322 339 385 3.0 381 391 402 41.2 419 425 424 413 346 230

40 40,000 16,6 20.3 207 208 210 249 288 314 335 350 37.8 398 417 43.3 448 459 468 480 49,1 49.8 503 498 481 398 270

50,000 207 25.2 26.6 268 267 29.0 332 363 368 408 43.6 462 481 497 512 523 533 545 556 56.3 367 558 535 436 30!

60,000 288 31.0 313 314 324 336 3B.0 415 444 465 500 B3.0 549 866 6579 590 601 61.2 62.2 629 634 618 590 47.3 33.3

70,000 29.8 358 36.3 365 373 38.6 433 4%1 502 bB24 563 694 61.6 63.2 644 656 665 676 68.6 633 69.7 680 645 52.3 38.1

80,000 356 41.B 419 420 428 44.4 494 B35 66.6 8591 63.2 665 688 706 717 729 36 747 T56 7164 761 748 708 8.6 445
10000 68 98 9.7 0.7 104 115 133 147 158 170 189 308 222 234 239 252 261 269 27.6 28.2 288 293 20.2 263 119
20,000 150 171 17.2 173 183 208 239 256 27.2 286 31.0 333 350 326.7 36.0 395 406 418 429 437 443 447 444 393 21
30000 200 23.8 240 3242 256 208 342 367 30.0 405 43.0 452 465 486 501 513 524 537 548 656 562 560 549 47.3 329

80 40,000 251 30.6 308 310 326 37.2 42.2 456 483 501 53.0 658 612 GBI 604 616 627 640 654 661 66 661 644 BLT 385
80,000 304 374 378 380 398 44.0 487 536 566 586 62.0 648 667 685 69.9 7Nl 723 738 75) 6.0 765 154 733 614 442
60,000 356 44.2 455 458 477 B81.0 57.3 6L9 651 674 71 43 76.2 778 8.3 805 818 832 B4.6 855 B53 B44 Bl6 623 498
70,000 42,0 81,7 820 524 540 576 64.2 6.0 724 743 789 82,1 843 857 87.1 882 893 907 820 930 533 9.7 BB7 73.8 658
60,000 465 57.0 E9.8 8998 614 663 724 773 BLO 835 878 91,2 932 948 958 971 979 993 1005 1014 JOLS 899 967 315 63.4
10,000 10.3 125 128 13.0 143 18.4 186 203 219 231 252 273 286 296 29.6 3.3 320 329 335 34.0 345 3 a5 243
20,000 196 23.0 23.3 237 257 293 33.5 368 378 395 423 446 462 47.8 48.8 504 Bl4 B5L7 532 53.5 640 540 53.0 498 235
80000 27,3 327 3833 337 364 419 47.0 503 532 849 878 887 61.) 62.6 638 65! 66.2 67.5 68.8 69.6 698 69.6 68.8 60.8 4.0

80 40,000 338 41.6 423 430 462 523 884 625 659 6.7 0.6 7130 743 758 7.3 78.2 194 BOB 822 63.2 8IS 828 BL.7 711 523
60,000 38.3 48.85 61.0 517 548 609 683 728 763 783 B8l.4 B840 854 860 862 893 906 921 93.7 947 950 94.2 826 800 599
60.000 46.3 88.0 0699 €07 642 60.8 78.2 B35 868 B89 B2.4 949 064 978 990 100.2 1015 103 | 104.8 1057 J061 1041 1031 BB.3 61.5
70,000 523 6.2 60.4 704 740 798 886 939 874 80.7 103.4 106.0 107.4 108.8 309.8 1108 112.) 113.7 1153 1i6.3 1167 1157 113.7 972 758
80,000 86,8 714 701 BO0 840 8B.3 689 104.2 1081 1103 113.9 3167 1181 119.2 120.1 §21.0 3221 123.6 124.9 126.1 1265 1251 123.6 106.0 84.5
10000 114 34.2 182 186 109 227 246 266 282 297 320 340 351 361 362 3786 383 393 39.9 404 408 37.8 308
20,000 215 257 29.8 303 321 36.7 421 44.6 467 482 BO.B 8529 b54.3 B85 563 57.6 585 8§95 60.5 61.2 61.7 57.4 457
30,000 313 38.7 418 429 461 526 BBS 622 647 66.2 6B.4 70,2 1.3 724 735 746 756 767 71.8 787 79.3 3 718 538

100 40000 377 49.7 bB4.6 56.3 609 6885 7Tb.6 79.7 825 843 866 B84 694 806 91.8 929 942 956 97.0 980 387 08, 88,2 66.3
50,000 440 59.8 €52 676 731 805 886 932 060 $7.6 $9.9 101.7 1025 104.1 105.3 3065 1079 $09.3 1111 1124 1132 113.2 1123 1006 7174
€0,000 Bl.1 885 749 769 831 90.7 69.6 104.3 107.0 108,6 1108 1127 113.8 114.9 116.2 117.0 3186 20,1 122,3 123.8 1247 $24.7 123.2 1098 B6.E
70,000 574 71.2 86.0 881 ©4.6 102.7 112.2 117.2 1198 121.6 123.8 1257 126.6 127.6 128.6 129.8 131.0 133.0 134.9 136.8 1376 137.6 136.2 J21.1 916
80,000 63.8 86,1 96.7 988 1050 113.9 123.5 128.2 131.3 132.8 135.2 136.8 1376 138.¢ 130.2 140.6 141.6 143.5 1453 147.2 1482 148.0 147.0 130.6 106.2
310,000 12,3 356 219 3243 270 30.3 316 339 356 373 308 618 424 431 433 443 453 458 466 470 472 477 47T 444 382
20,000 239 30,6 353 386 420 47.1 844 B7.0 893 804 620 648 658 667 67.2 67.5 68.7 €53 701 709 715 7.8 718 68.3 575

922 926 928 855 615

30,000 355 47.9 518 b48 594 67.6 755 769 810 821 836 Bes 855 861 869 878 B89 U7 90.8 9.4 .. 6

‘‘‘‘ 42.2 B85 ©6.5 69.7 754 B6.2 927 968 986 96.9 101.1 1018 1025 102.9 166.3 1075 108.7 1099 110.9 1115 111.6 304.2 803
50,000 498,31 €9.1 79,4 826 897 80.5 1081 1121 1138 115.0 1157 1166 1210 1226 124.4 126.2 127.4 31283 128.0 119.2 643
60,000 557 78.1 91.3 043 101.9 1313.0 121.6 125.3 126.8 3127.9 127.8 128.4 133.0 1348 137.0 139.8 141.1 1424 1415 131.6 1068
70,000 €2.0 B87.7 1040 107.1 115.1 126.0 136.0 138.9 140.1 140.9 341.2 1418 145.7 §147.6 150.) 152,98 §54.3 1558 155.3 143.6 1Iv6
80,000 67.2 86.1 118.4 1215 128.2 139.7 149.2 1820 1543 165.1 155.2 15658 159.5 1613 164.0 186.2 1615 1686 164.0 1559 1304

o
8
g
&
-
»
w

10,000 128 169 346 286 323 36.0 389 41.3 430 445 366 481 516 922 53.0 834 533 534 499 448
20000 244 328 423 455 520 B8l 644 874 €37 TO3 TZ Fa4 6.7 713 8.0 9.7 800 803 1.2 615

€08 857 72.3 811 885 $20 B83L 945 95.1 058 9.3 100.2 J01.3 1023 103.2 104.0 1043 1001 821

140 808 86.0 90.0 101.5 109.3 112.6 114.2 118.5 1153 1168 1199 121.2 1226 124.0 125.) 126,10 1262 120.2 8B4
94,7 99.9 108.0 118.5 127.5 1311 332.3 133.0 132.8 132.8 137.3 135.8 1408 1428 1441 1449 1448 1376 1147
110.7 1159 124.5 136.8 145.1 14B.4 149.1 149.68 148.8 145.8 1488 149.1 149.7 1550 $53.2 155.3 157.9 602 161.7 162.6 161.7 153.6 130.2
126.9 132.1 1414 163.0 162.0 166.1 1658 166.1 164.9 164.8 164.8 1652 165.5 167.1 169.4 171.4 174.6 172.2 1788 1755 1788 169.3 1452
167.0 172,2 1814 190.2 184,9 194.6 104.8 194.3 192.2 180.7 186.2 187.5 186.4 184.7 1829 1822 1822 1819 180.8 179.6 176.7 165.4 140.7
20.7 248 36.3 421 465 48.2 503 61.0 634 543 683 B57 558 867 S77 581 SA.1 S4B §92 59.0 B85 B4Y 508
@ 494 604 9.9 745 779 79.3 B0.2 81.3 816 820 820 823 811 840 847 856 BG4 872 u81 890 66 716
1 82.3 1042 1122 1168 1172 1178 1184 1168 1136 1150 1138 1121 1120 1185 3087 1000 1084 1077 1081 T641 1044 uog
160 102.4 1118 1273 137.3 141.3 141.0 1411 1415 138.3 137.7 136.9 1366 134.6 133.6 132.3 131.3 1308 130.2 129.7 130.0 129.7 134.7 1056

118.6 128.6 147.6 158.8 161.9 161.3 161.0 I161.0 158.3 156.0 3585.7 154.2 153.3 1516 150.4 349.3 149.0 148.7 1481 1481 1471 1415 1211
134.0 145.3 167.0 178.8 181.2 180.0 178.0 178.7 175.2 174.0 172.4 170.8 169.5 168.2 166.6 3656 165.3 1656 1653 164.3 1629 157.0 135.6
153.8 164.8 185.9 198.2 200,1 188.6 19870 196.6 192.8 161.2 189.7 18B.0 :86.9 185.1 1837 383.0 182.6 1826 1822 1811 178.9 172,0 1510
80,000 36,0 160.8 174.8 §85.2 202,35 214.7 216.7 214.6 213.7 212.6 208.4 206.3 300.1 203.6 202.0 200.5 198.9 198.6 198.6 197.8 157.4 186.1 1934 1852 1651

31.3 630 636 733 B4R 830 08

7
2 888 913 878 1) 962 953 941 532 918 906 897 B84 Suy BL3 828 872 843 6

P A
47.3 350 92,4 1026 116.4 126.0 125.2 1294 120.4 1294 1273 1261 123.7 122.3 121.2 120.5 119.5 118.6 118.6 1178 1104 1197 112.6 114.5 1022
40,000 57.6 105.3 112.2 123.0 141.7 162.1 1556 135.1 154.5 104.3 151.3 1489 147.8 146.1 145.3 344.7 1429 143.0 142.5 141.7 140.8 140.8 140.2 1355 121.2
180 50,000 §7.9 121.7 130.8 3429 166.0 177.3 1800 1788 177.8 176.9 173.4 171.3 160.7 168.56 167.5 166.6 165.6 164.9 164.0 163.0 161.8 161.0 159.7 154.2 1319
€0,000 74.7 133.8 146.3 160.2 187.2 195.8 200.6 198.6 197.0 185.4 191.5 }8p.6 18,2 1B6.6 }B6.0 1650 183.9 1828 181.8 B4 178.0 177.4 178.3 368.8 1h1.1
70,000 B1.5 146.7 165.2 179.1 206.8 218.0 2151 216.3 214.2 212.4 208.5 206.8 205.7 204.9 204.1 202.6 201.4 200.2 198.7 197.2 1952 1928 190.0 182.2 164.5
80,000 89.2 161.3 1851 188.4 224.4 235.3 2357 232.2 220.9 228.0 223.8 222.4 222.4 221.6 220.7 219.1 217.4 216.2 2)¢.5 2124 2099 207.2 203.9 194.3 172,2

20,000 320 56.2 68.9 795 83.1 101.2 104.6 1051 1051 104.5 103.6 1019 300.2 B85 §7.0 959 9052 942 942 Y37 935 93J 925 ¥9.8 2.4
30,000 47.5 80.6 100.3 111.4 126.2 1156.0 140,2 1402 135.6 138.7 1357 132.6 130.6 128.9 127.6 127.) 126.8 126.6 126.6 1257 1256 1256 125.4 1231 1148
40000 ©9.4 113.3 1217 133.6 155.6 166.6 1656 168.8 167.5 186.1 162.2 159.1 357.5 1588 154.9 154.6 154.6 154.0 153.4 1519 151.0 1503 150.0 146.4 1368
200 60,000 70.8 131.2 140.3 183.8 181.2 192.4 94,2 192.6 191.) 188.8 184.7 1818 180.1 178.8 178.) 177.7 177.4 176.7 1754 173.3 1716 370.1 168.7 163.2 152.0
60,000  77.5 1450 157.1 1728 206.3 215.5 216.3 213.8 211.8 208.9 204.4 201.9 200.4 199.3 199.3 198.5 198.2 1597.0 184.3 ju2.1 1895 1B6.7 1B4.4 1772 163.9
70,000 84.3 157.4 174.7 101.0 226.6 235.2 2332 231.3 228.2 225.6 221.4 219.7 219.2 218.8 218.8 2172 2164 214.7 211.9 208.6 204.9 201.8 198.5 189.4 1759
80,000 91.8 168.4 191.3 207.4 2425 25]1.0 250.4 245.1 2408 228.5 335.0 234.0 235.3 23B.7 235.3 2315 231.8 229.6 226.1 222.2 217.8 213.6 209.7 189.2 186.1

30,000 46.2 95.7 108.2 120.3 138.0 147.1 (48,7 348.4 148.0 147.3 143.9 139.8 137.4 1342 134.2 134.2 134,0 133.2 1329 1334 1328 1315 121.2
40,000 605 121.1 131,50 144.7 169.0 179.1 1310 180.2 177.9 177.0 1726 168.6 166.4 164.2 164.2 163.8 162.9 361.0 169.4 1596 156.0 155.7 1443
220 80,000 72.7 141.4 151.6 166.8 187.1 206.3 207.4_ 2067 204.4 202.7 i98.0 194.5 192.7 190.5 150.2 189.4 187.2 184.7 I81.8 1805 1783 173.2 361.2
60,000 79.6 164.4 167.4 184.5 1855 229.1 2296 226.0 224.4 221.8 217.0 2148 3213.6 212.1 210.8 209.3 206.) 202.5 198.1 195.5 1822 184.2 1726
70,000 B86.7 167.5 1838 201,7 238.1 246.8 245.5 242.8 240.2 237.4 233.0 231.6 231.2 226.6 226.9 221.9 220.5 2158 2107 2070 203.1 1927 817

Enann AR 4 18R G0 OnN L Nio A NEE & AT T MonE ARLn AEn: men s min @ miz = man o 242.6 sar Py i 2059

88000 5.4 183.5 200.4 218.3 250.8 03,4 260.5 255,58 352.5 200.0 346.8 Zd0.8 248.2 235.0 23b.4 231.8 225.5 Z20.i 215.7

30,000 48.1 101.5 116,86 1300 149.4 157.8 1508 1593 157.0 156.5 152.9 147.4 1443 141.8 1421 142.4 1418 1410 140.4 1418 140.4 1406 1280
40,000 64.1 1325 140.1 154.7 181.0 190.0 19,4 180.2 186.8 186.1 181.5 1768 173.3 17,7 372.0 172.0 170.3 168.3 166.0 166.9 164.6 163.8 150.2
240 60,000 75,7 151.3 160.6 177.2 209.9 218.1 219,2 2174 214.2 212.8 207.9 3203.3 201.6 200.4 200.1 200.4 195.7 198B.5 1959 192.4 188.6 1877 184.3
60,000 83.1 167.2 175.8 193.5 231.6 2400 239.7 237.0 234.3 232.0 227.0 224.7 223.9 223.1 222.7 222.6 221.0 218.5 214.8 203.8 2040 201.2 197.0
70,000 1.0 180.4 194.5 214.3 261.7 250.6 286.8 253.5 250.7 248.2 244.2 242.7 342.3 232.5 228.0 2¢ 2 2

z

80,000 88,1 188.2 214,3 2300 268.8 275} 2712 287.3 284.3 262.1 285.3 263.3 258.3 2567.5 3 2415 2377

40,000 64.3 138.8 146,86 364.1 1827 200.2 200,8 199.3 164.7 184.4 185.3 182.7 170.3 177.9 1776 178.6 179.3 179.0 176.9 174.6 3721 173.3 170.3 §70.8 155.6

$0,000 78.8 180.9 168.8 184.4 218.9 2206 226.8 224.0 220.0 218.9 213.4 208.9 206.6 206.2 205.4 206.2 2064 203.9 200.7 ,196.5 191.8 1824 186.4 183.7 I71.2
260 60,000 87.9 176.1 186.4 201.3 241.2 248,2 247.0 244.6 2431.8 239.5 234.4 232.5 231.6 231.8 230.8 2308 229.1 226.1 220.9 215.0 207.7 204.¢ 199.7 151.1 183.0

70,000 94.8 1929 199.6 220.3 262.2 268.8 264.9 261.9 269.5 257.3 253.2 251.8 251.7 251.3 249.4 247.6 243.5 238.5 233.5 2254 217.6 212.7 2080 197.2 380.0

80.000 102.7 208.0 217.0 239.6 281,7 285.7 279.4 276.3 273.8 272.6 260.6 268.5 267.6 366.6 263.7 259.5 2623 245.2 240.9 230.6 2229 217.8 2135 201.6 194.0

Stroke [ 0.3 .5 3 ] 13 23 ao 38 45 (1] ¢ 81 108 123 136 161 166 181 396 211 2327 282 272 302
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TABLE 28. C13-1 Conatant Pressure Catapult (CVAG67),
Load vs Stroke, Numerical

Mean,

TABULATION OF LOAD (Kips) VERSUS STROKE (Feet) — NUMERICAL
AS A FUNCTION OF LAUNCH WEIGHT AND CSV SETTING

03 L& 3 8 15 23 30 .38 45 60 78 eI 106 1§21 136 181 166 1Bl 3196 21 227 242 272 302
7.2 9.8 12,8 163 16.2 171 177 18.3 18.7 195 18.8 20 202
13.3 18.1 21,3 24,7 26.1 212 282 28.0 287 308 311 314 314
18.3 30,2 33.6 34.9 389 368 38.2 89.1 39.3 39,3 388
23.3 37.4 414 428 438 447 46.0 46.7 46,7 46.6 45.8
28.0 43.6 486 499 509 L7 62.9 836 536 834 821
38.1 49.6 854 57.0 679 602 60,2 59.7 579
40.1 55.3 61.6 63.2 641 657 65.1 631
80.8 87.2 689 68,9 . 70.7 701 678
18.1 22.6 23.6 24.8 276 218 218
314 356 37.0 38.2 423 428
43.8 476 48.8 000 £3.8
63.6 88.0 59.3 60.4 63.4
2.3 674 88.9 899 28
104 28 4 TR 28 8 1.2
10,8 764 1718 788 B2
18.3 84.6 858 86,8 88.6
85,5 817 B83.0 93.8 84.7
25.3 28.9 30.1 3§10 355
42.0 464 47.8 488 52.4
58.0 620 63.0 64 810
70.8 760 758 7.0 786
81.9 B6.4 87.4 83.3 807
93.0 87.8 987 98.4 101.6 101.1
836 100,82 103.8 105.5 106.3 106.8 1084 107.8 106.2 1041
94.2 112,4 1150 117.1 117.5 1181 118.8 118.1 116.3 1144
25,3 314 335 351 36.0 367 38.7 38.8 388 385
419 647 ©32 856 868 A 88,7 887 BEE B8R
69.3 71,3 723 73.6 74.3 715.0 .7 268 76,7 761 753
656 687 73.6 86.8 885 89.9 90.4 911 3 229 92.8 902.0 908
78.0 81,2 86.1 100.6 1021 103.4 104.1 1043 X 8 106.7 1058 104.0
89.8 93.7 9B.8 113.6 1150 116.2 §16.9 112.3 . . . uss 118.7 118.7 118.2
1014 105.3 109.8 B 124.1 126.4 127.1 328.1 126.4 1266 128.1 129.6 130.3 T30.5 130.6 129.5 127.2
8 1129 116.5 120.4 129.0 1328 1354 136.6 138.1 139.2 138.0 139.2 138.2 139.5 140.3 J40.5 140.3 138.2 137.4
258 20,6 33.3 343 363 377 39.2 414 430 43.4 439 44.6 448 451 451 450 450 448
447 474 613 579 600 61.9 629 653 666 67.3 61.7 67.8 680 681 682 68,2 681 678
83,2 667 72.6 792 BLE 837 846 859 867 821 Bl 87.2 872 B4 87.2 87.2 870 868
780 828 80.0 862 515 100.5 102.0 102.8 103.2 103.4 103.2 103.6 103.8 103.8 304.1 104,1 1039 103.3
927 99.1 106.2 1129 1167 117.1 118.2 118.7 1189 118.9 118.9 118.9 116.1 1198 1207 1207 1204 119.0
107.0 213.3 121,7 128,8 1314 1328 133.5 31335 133.3 133.3 133.3 133.0 133.3 1345 136.1 1363 136.0 1339
. .5 1221 127.4 1368 143.3 1453 1471 147.6 147.6 147.3 146.8 146.8 146.2 1468 147.0 149.6 1459 149.6 147.6
80,000 72.3 111.8 130.7 1358 1409 148.8 1666 1588 160.2 160.8 1605 160.1 169.3 158.9 188.3 168.0 160.2 161.1 181.4 161.6 160.0
10,000 138 84,9 38.2 414 448 461 480 49.1 497 502 504 506 506 504 502 499
20,000 262 659 63.0 68.4 722 731 747 766 76.0 16.0 75.7 18.7 76.0 6.0 76.0 76.7
30,000 412 X 77.6 87.2 83.4 6.5 979 581 98.1 88.1 9678 ©8.1 981 8.3 98.3 985 98.7 986
40,000 483 752 789 829 960 1076 1138 1162 117.2 118.3 1179 117.7 117.4 117.0 117.4 117.7 1181 118.3 18,6 1188 1183
60,000 57.3 854 969 992 1139 127.1 1334 1366 136.4 137.2 136.2 . 135.4 1366 1364 137.4 1377 137.7 136.6 ¥ .
60,000 638 ©4.7 1128 115.3 1315 1459 152.3 154.0 1564.3 164.9 1535 162.0 162.6 163.7 1565.2 1658 1551 163.6 145.8 122.0
70,000 70.5 106.4 127.B 130.3 147.6 162.5 166.8 170.4 170.8 170.8 169.2 167.2 187.9 168.5 170.7 171.4 170.7 169.0 159.6 135.5
60,000 771 116.0 142.9 1453 1628 177.4 184.0 1853 185.7 185.7 184.0 181.5 182.2 183.6 184.6 1853 184.9 183.1 171.8 148.1
10000 142 28.6 20.2 20.8 40 450 486 505 51.9 529 543 £6.8  86.9 865 55.3 ms 54.3 B50.7 46.6
20000 288 39,1 48.6 570 674 759 79.6 817 B29 837 B4S 834 834 8 837 83.7 837 B35 81.2 731
30,000 434 73.8 788 79,8 924 102.7 107.8 109.6 110.2 1110 110.0 1083 108.3 108.7 109.0 109.2 109.8 1102 1070 92.0
40,000 520 B86.8 £8.0 877 114.2 125.7 1315 1329 133.9 1349 1319 130.1 130.4 1308 131.4 1316 1324 132.3 128.2 3087
50,000 60.5 ©9.8 104.7 1157 1356 148.4 1536 154.7 164.7 165.0 152,7 R 150.3 150,9 151.8 152.6 1528 153.2 152.6 147.8 127.8
60.000 €72 112,0 120.2 131,8 18561 169.1 173.8 174.2 173.6 173.6 170.7 169.9 168.6 1677 168,0 168.6 168.9 170.9 1716 171.2 169.9 164.6 143.8
70,000 739 124.2 39,7 160.4 1727 187.1 1912 181,27 180.8 180.2 187.0 185.8 184.7 183.7 184.0 185.1 186.5 187.6 188.3 187.6 186.1 179.6 158.9
80,000 804 137.1 168.4 1691 187.5 201.8 2059 2055 205.! 204.0 200.6 198.9 198.2 197.4 197.0 187.8 189.3 200.89 201.6 202.4 201.6 199.6 191.5 172.3
20000 293 46.6 656 653 7.6 86.3 90.2 918 926 929 929 91.3 80.6 80.6 90.6 91.2 BI.3 S1.3 91.3 9.3 892 817
30,000 442 74,6 B80.4 90.4 1051 1157 120,3 1216 1219 122,1 120.6 11723 117.5 118.0 1182 119.1 118.1 119.6 320.3 1207 1186 106.7
40,000 538 928 988 1089 129.4 1413 146.5 147.3 147.3 147.3 1440 14 1416 142.3 1429 143.4 144.2 144.2 1445 1448 1448 1414 121.3
60,000 €35 108.6 1169 129.6 153.7 166.2 170.9 11L2 170.6 170.0 167.1 165.7 164.5 164.2 164.2 164.8 165.8 166.4 166.7 166.7 166.7 166.7 166.0 161.2 145.5
60,000 69.8 122.4 133.3 147.1 175.7 188.7 1924 191.8 191.0 189.7 1B6.5 185.3 184.2 183,9 183.9 184.6 185.3 186.0 1864 186.4 186.0 1849 183.4 177.3 160.8
70,000 76.2 134.) 151.7 165.6 184.8 207.6 2107 209.3 208.0 206.5 203.1 202.2 201.4 201.4 201.8 202.,2 203.0 203.4 2034 203.4 202.6 200.9 199.0 1915 1748
80,000 834 146.8 170.0 183.6 210.8 222.8 2250 223.1 220.9 219.7 216.4 2155 2159 216.3 2168 216.8 217.2 217.6 217.8 216.8 2159 2i4.2 2112 2024 186.3
20,000 B86.8 957 93.6 $00.5 1009 1008 100.0 988 977 966 958 958 96.0 97.3 975 975 913 856 89.0
30,000 44, 1165 1271 1352 [328 1319 131.4 120 0 124.0 124.0 1248 1255 1 1275 128.2 1287 129.2 128,
40,600 . 144.1 156.4 160.6 1608 159.9 159.0 156.1 153.5 152.4 151.8 152.]1 163.3 184.5 155.4 165.7 155.7 185.7
50,000 . 170.6 182.8 1864 1857 184.6 1830 1799 177.4 176.4 176.4 177.1 177.8 179.1 179.2 178.5 177.7 177.0
60,600 ! .0 194.5 206.3 208.7 207.3 205.6 203.5 199.7 198.0 197,2 1873 188.4 105.2 200.3 198.8 197.7 1860 194.1
70,000 78,8 144.9 161.8 78,6 214.4 225.2 2266 2238 221.1 218.8 2159 214.8 216.0 2163 217.1 217.5 2183 216.0 213.0 210.3 2018
X : 230.8 238,3 239,2 236.1 232.8 230.8 228,31 228.1 220.9 231.6 232.9 232.5 232.56 228.1 2251 221.8 218.7
139.2 0
1 167.6 . 66.2 165.9 165.6 166, .
186.1 197.7 2008 200.1 198.2 196.8 192.8 . 191.6 180.5 189.1 188.6 186.7
2100 2210 222.7 221.2 219.0 2167 212.7 X X X 3. 3, .8 2118 208.7 206.9 204.7 202.3
2205 239.2 2396 237.2 234.56 232.4 220.0 228.0 228.4 229.3 228.7 230.2 225.7 298,9 226.7 223.3 219.8 217.0 2138
244.9 253.3 251.9 2485 245.6 243.5 241.2 2407 242.1 243.4 243.8 243.0 240.7 2389 237.) 232.6 2285 2246 221.4
137.7 147,68 1511 1522 1800 149.7 1461 1418 130.3 1385 1382 139.6 141,3 142.7 1432 1435 1441 1457 1449
169.7 180,3 1832 1835 18056 §79.8 175.6 171.0 169.0 1687 1691 171.1 172.7 173.7 173.4 1728 1718 1734 1717
197.7 208.4 210,0 209.7 206.9 205.5 201.0 197.7 196.2 196.6 197.0 198.9 200.1 200.1 19895 196.7 194.4 194.2 1816
221.2 231.4 2319 2307 228.1 226.2 221.6 220.2 219.8 220.6 2215 222.7 223.1 221.9 219.4 216.0 211.8 209.5 206.2
70,000 85! 169.6 180.6 200.6 242.0 2508 2494 247.3 244.0 242.9 239.3 238.7 238.7 235.6 240.1 240.1 2387 236.5 233.8 228.5 223.5 220.1 216.5
289.2 266.1 263.3 2607 257.7 285.8 253.6 253.5 2564.0 264.8 264.4 262.6 248.8 245.1 242.7 235.8 230.6 226.5 223.2
1800 189.4 1916 1910 1874 1874 1223 1760 174,2 1738 1742 1786 1787 1797 1791 1780 1767 1700 1783
207.5 217.4 2183 2179 2130 212.8 208.1 204.4 2020 2029 203.7 205.7 208.8 200.4 204.5 201.7 198.2 196.4 1953
230.8 2400 239.3 2386 235.3 233.3 228.6 227.6 227.2 226.1 2289 230.7 230.2 228.5 225.1 220.8 2144 2123 208.1
253.1 260.8 2686 266.8 204.4 252,2 24B.6 24B.0 248.5 240.4 248.9 2489 246.1 2429 239.2 232.4 2259 222.0 218.2
80000 €60 198.2 208.7 231.3 286.8 2751 270.3 268.5 266.5 284.7 262.3 262.3 262.3 262.7 261.3 268.4 352.7 3475 245.1 236.6 229.4¢ 224.8 221.4
Stroke 0 0.3 1S 8 8 15 23 3 38 45 60 78 81 106 126 136 161 366 181 3186 211 327 242
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TABLE 29. C13-1 Constant Pressure Catapult (CVA67),
Lower Boundary, Load vs Stroke, Numerical

TABULATION OF LOAD {Kips) VERSUS STROKE (Feet) — NUMERICAL
AS A FUNCTION OF LAUNCH WEIGHT AND CSV SETTING
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TABLE 30. C13-1 Constant Pressure Catapult, (CAVNG68),
Upper Boundary, Load vs Stroke, Numerical

TABULATION OF LOAD (Kips) VERSUS STROKE {Feet) — NUMERICAL
AS A FUNCTION OF LAUNCH WEIGHT AND CSV SETTING
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TABLE 31. C13-1 constant Pressure Catapult (CVANG68), Mean,
Load vs Stroke, Numerical

TABULATION OF LOAD (Kips) VERSUS STROKE (Feet} - NUMERICAL
AS A FUNCTION OF LAUNCH WEIGHT AND CSV SETTING

Stroke 0 0.3 1.5 3 & 18 23 30 38 45 60 76 121 106 121 136 1%1 166 181 196 211 227 242 272 302
csv Weight
Setting  (LBS)

10000 B.4 12,0 137 146 17.2 17.3 17.1 165 16.0 155 146 13.8 13.4 130 128 125 123 123 319 117 116 113 107 8.0 62
20,000 158 21.4 227 233 253 266 251 244 235 228 215 203 198 192 186 184 162 179 176 173 172 166 158 134 91
40 230000 19.9 28.1 29.2 296 306 304 296 287 279 2.2 259 249 242 236 232 227 223 220 216 2.2 209 202 194 17.0 129
40,000 233 336 347 349 354 351 338 328 319 311 296 288 282 216 270 267 263 29 255 251 245 238 225 200 157
50,000 27.2 38.8 39.9 400 403 40.2 387 374 362 352 338 326 320 315 310 306 304 209 205 201 285 276 264 11.2
60,000 255 42.2 432 434 435 438 423 400 395 383 369 386 2350 346 342 338 335 330 328 05 291 188
10,000 9.6 13.9 157 168 201 202 199 193 187 182 174 168 165 163 162 160 160 159 158 157 155 150 143 123 B8
20,000 18.4 25.4 27.0 279 30.7 300 303 295 285 278 266 268 253 250 247 245 244 244 242 238 237 229 218 188 135
30000 23.2 33.7 353 361 3716 374 362 353 34.4 337 326 318 313 3.0 306 305 30.3 301 298 295 2097 283 273 242 149
60 40,000 27.1 40.5 423 431 442 43.9 423 413 402 395 384 375 370 368 366 364 362 358 355 35) 3ds 339 326 288 231
50,000 30.5 46.1 48.0 487 50.2 $0.2 487 474 461 451 428 427 422 420 417 416 436 411 411 408 402 393 377 404 254
60,000 339 50.5 524 631 549 0651 536 523 509 49.7 483 470 46.7 465 463 46.1 463 46 5 458 455 449 435 420 360 282
70,000 41.2 6€3.1 705 891 61.7 61,9 606 593 580 5731 588 B9 536 543 B4l 540 540 538 539 529 521 510 493 43.0 349
80,000 -45.2 68.1 71.5 4.5 77.4 JILB 159 41 2.3 708 69.2 7.7 67.2 668 666 66.3 B6.5 6€6.2 658 652 644 629 606 523 417
30000 3106 35.8 17.3 188 22% 230 228 220 214 210 208 203 202 202 202 203 204 206 207 205 202 196 188 164 123
20,000 202 28.7 30.8 320 356 36.7 350 342 33.3 32.6 319 315 31.4 3.4 314 315 137 320 321 320 3NS5 305 202 266 191
30,000 26.1 39.1 41.5 42.9 451 44.9 43.4 423 414 40.8 402 399 398 400 401 403 404 404 403 301 397 389 376 317 268
80  40.000 30.0 46.9 49.7 513 533 B53.2 514 002 48.3 48.7 479 475 47.6 477 479 481 483 48.2 480 418 477 469 453 406 329
50,000 327 821 $35.3 868 60.1 4. 591 679 567 859 549 B42 B4) 642 544 546 553 554 554 654 652 53.2 62.2 456 36.5
80,000 37.2 577 61.0 625 66.5 61,1 663 649 636 628 6L7 60.9 607 61.0 61} 61.5 623 625 62.6 626 625 614 590 513 408
70,000 43.3 66.8 689 704 72.3 7129 7118 707 69.6 687 678 @71 674 6.5 878 683 69.2 69.5 69.6 696 69.2 68.0 655 574 d8
80,000 47.2 70.0 71.8 74.5 774 78,4 764 755 4.6 738 731 728 732 734 738 745 755 757 759 758 752 740 714 631 518
10,000 118 17.9 18.6 21.2 257 260 257 251 247 244 241 240 241 243 244 247 248 251 22 253 252 248 241 215 167
20000 223 31.9 346 361 405 4310 404 395 388 384 378 378 379 342 384 388 390 384 397 398 396 9.0 378 389 263

30,000 29.1 453 47.8 49.2 624 532 520 504 498 494 490 49.0 49.2 495 498 504 507 508 5.2 512 51} 506 494 450 369
koo 40000 2340 B55.1 57.9 593 61.7 61.8 60.7 60.0 59.5 59.1 OBB9 BBE 59.0 685 599 605 61.2 614 618 630 625 61.0 597 543 45.2
50,000 384 62.2 660 674 7T1.0 T1.5 70.6 69.9 69.0 687 643 6B 685 69.2 689 707 7.3 24 727 36 730 722 698 623 5lL2
60000 42.6 8.8 728 744 7T8.4 79.2 787 779 Ti1 7167 762 761 767 7116 783 794 803 813 821 B30 826 814 787 695 569
20,000 481 77.0 B8i.1 826 B86.4 87.2 B86.8 860 855 852 85487 850 658 868 B1.9 89.2 902 9.4 922 931 926 91.3 882 1.3 4.5
80,000 33.2 B84.2 8.1 895 927 83,6 834 927 923 921 918 825 836 947 960 975 887 100.0 1008 101.2 996 96.4 859 713

1011

10,000 125 19.2 21.6 233 28] 285 284 260 279 277 276 279 28.2 286 289 29.4 205 ¥y 302 305 306 306 301 27b 22,0

20.000 24.0 346 381 400 452 459 457 451 44.8 446 444 450 454 46.0 466 473 47.6 48.1 485 491 493 49.3 4B4 443 365
30000 S1.5 509 53.7 551 ©8.4 590 890 588 588 5BB 59.0 554 898 605 613 61.8 629 63.3 64.0 645 7

120 40,000 37.1 62.8 655 666 69.1 608 699 695 701 702 708 <71.2 7.7 727 735 747 758 766 718 7184 5 785 771 710 606
50000 428 70.7 750 760 796 80.3 805 604 804 807 B2 821 83.1 B4Dd 859 B7S 883 90.¢ 915 925 7 821 889 Bl1.3 684
50,000 485 79.2 84,3 Bb4 883 950.3 905 903 90.3 909 914 824 841 960 977 987 1005 1029 1046 1059 1060 105.1 1021 815 766
70.000 54.6 88.4 93.5 845 97.7 988 995 995 997 100.3 J01.0 102.3 104.2 1065 1085 1108 112.1 1145 1166 1179 1179 1165 1132 101,5 851
80,060 60.6 97.4 1020 103.1 106.7 106.8 107.9 108.1 1064 109.2 109.9 111.9 113.9 1164 3189 121.4 123.2 1257 1280 1296 1 127.5 123.7 111,00 93.0

29.2
10,000 128 20.2 228 245 303 31.0 31! 310 309 309 313 317 322 326 33.0 335 338 342 345 349 353 354 352 337 241
20000 243 36.4 413 436 308 520 522 520 520 620 524 533 539 547 56.3 56.8 57.5 58.0 587 9.2 505 593 564 47.0
3
i

648 639 581 496

74.2 753 6.2 711 713 7
80.4 91.8 93.2 846 954 9
105.2 106.8 1088 1108 1122 1%

30.000 344 54.9 53.3 607 639 66.7 670 73 678 680 691 202 711 720 787 .1 741 €35
140 40,000 423 ©69.6 73.4 750 78,9 79.7 802 807 816 821 830 848 861 B85 96.5 95.4 H88.0 773
50,000 48.6 79.7 843 861 90.6 917 826 531 94.0 845 961 976 99.4 1014 2 133.4 1110 1017 Bu1

60000 549 90.0 950 96.8 101.5 102.8 104.3 104.7 105.7 106.5 108.1 110.0 1123 114.6 119.3 1208 123.6 1258 127.6 1288 T28.7 1257 1138 97.3
70,000 61.5 100.5 1058 1075 111.4 113.3 1151 1158 116.8 118.0 119.8 122.2 124.7 121.2 y 139.9 141.9 14238 1423 138.7 1267 1075
80,000 7.6 110.6 1158 3i7.] §20.6 122.6 124.8 1255 127.3 128.3 130.8 135.¢ 136.1 31383 44.5 147.0 1503 153.0 1542 1557 1548 1306 1365 1168
10,000 33.2 21.2 234 258 328 337 342 343 343 348 236 363 369 313 385 39.0 39.5 39.8 403 409 41,2 416 412 355
20,000 248 38.2 43.0 46.1 557 57.3 380 683 8.7 59.0 604 E1.6 62.6 63.2 652 66.] 668 67.5 68.4 G694 70.1 703 700 60.3
30,000 365 57.5 63.0 655 73.2 73.9 747 756 767 7.5 7186 81.4 831 846 87.4 88.9 90,3 Y14 9.7
160 40,000 465 74.5 79.6 81,8 B87.6 8B4 853 906 923 935 961 98.5 100.7 1027 106.6 108.6 110.4 1123 95.3
50,000 536 87.2 91.9 S4.4 100.2 101.8 103.3 1051 106.8 107.9 110.7 113.5 1158 1184 123.3 125.7 128.0 1306 108.2
60,000 60.5 99.5 104.3 106.% 112.4 114.7 117.2 1189 120.9 122.1 1250 128.4 131.0 133.7 139.2 142.2 144.5 148.0 1206
70,000 667 110.7 1156 118.2 123.1 1258 128.6 1308 133.0 134.8 13B.1 141.5 144.4 1473 153 4 156.6 159.3 162.7 131.2
80,000 72.6 121.0 126.4 128.6 §33.0 1358 139.2 141.9 144.6 146.0 150.1 153.8 156.9 160.1 166.4 169.8 173.3 176.5 1410
10000 3.6 2i.7 4.2 270 36.5 375 382 385 380 354 404 4i3 420 423 440 44.6 45.2 455 7.1 429
20000 252 40.5 461 800 62.8 64.8 661 666 67.4 681 700 7.6 726 736 76.6 77.0 8.2 79.3 2.5 742
30,000 37 606 682 713 B1.2 B3.2 851 B6S5 884 886 923 950 97.0 987 102.0 103.6 104.8 106.5 9.0 86.5
180 40,000 487 79.7 8.3 B899 ©7.2 99.6 102 104.3 106.8 108.5 111.8 1151 1174 119.8 124.0 126.1 128.0 129.9 1311 132.2 133,0 132.2 126.5 114.8

142.7 1451 147.3 150.0 1519 1810
189.1 161.9 164.3 167.3 170.0 1725
174.5 177.1 179.8 183.1 184.4 1854
186.0 188.8 191.6 1947 1959 1963

86.9 88.1 ¥9.8 91.6 828 9843 95.2 94,2 896

153.3 148,3 330.)
173.0 171.8 1605 142.4
186.0. 185.3 171.7 151.6
194.2 179.2 1572

50,000 585 96.2 1028 1055 312.3 116.6 119.0 1213 1241 1257 129.2 132.4 134.8 1373
60,000 67.0 111.0 116.8 1195 1258 120.8 133.6 136.2 1398.1 140.8 144.4 1479 150.7 153.4
70,000 73.6 123.7 129.4 1320 137.9 142.3 146.) 149.2 152.3 164.2 158.1 162.0 165.0 168.2
80,000 78.8 134.0 139.9 142.4 347.2 151.5 1658 1588 162.2 164.5 168.7 172.8 176.2 179.¢

1349

54.5

23,0

86.0

858
20,000 26.1 429 48.2 532 9.4 721 739 748 763 7.4 79.7 B1.7 829 B84 94.7
20,000 384 441 724¢. 759 BRR4 920 953 975 100.1 102.0 10535 109.1 111.0 113.0 117.0 118.8 320,71 1221 123.0 1239 124.4 1244 1218 1150
40,000 49.5 83.3 93.5 96.1 105.1 1098 3143 117.%5 120.6 123.1 127.1 131.4 134.0 136.4 141.2 143.1 144.7 145.8 1479 1487 149.0 14B.9 1438 134K
685
BSS
99.4

200 50,000 61.0 101.7 110.3 312.7 120.9 126.3 131.1 1348 138.3 1405 144.8 148.3 150.7 153.1 1$8.6 360.7 162.8 1652 167.3 168.2 168.8 163.6 150.3
60,000 70.9 118.3 125.3 128.0 135.3 140.6 459 150.0 153.5 1857 160.0 163.5 166.2 168.5 171.2 174.5 176.8 179.1 1818 184, 1848 1881 178.4 161.1
70,000 718 132.6 138.9 141.4 148.0 154.0 159.3 163.0 166.8 169.1 173.7 177.6 180.8 183.6 186.5 189.7 192.2 154.4 196.9 198.7 199.} 189.3 187.1 1674
80,000 826 143.8 149.4 152.0 1581 163.7 1688 172.3 176.3 1788 1833 187.6 191.0 194.4 197.8 201.1 203.4 2053 207.5 208.6 208,17 208.2 205.5 191.2 169.4

20,000 27.9 47.0 %6.2 619 770 B80.5 829 843 86.2 87.6 907 827 94.1 954 973 99.1 100.6 1025 1040 1056 107.1 108.4 100.7 1102 103.9
30000 395 68.0 79,1 837 99.1 103.5 107.7 1103 113.2 11565 119.2 122.6 124.6 126.6 128.9 130.6 3131.6 133.3 134.7 J1256.7 136.) 1368 1368 134.56 1293
40,000 504 89.1 98.3 102.3 §16.3 1214 126.6 130.1 133.8 136.2 140.6 144.56 146.9 149.2 151.5 153.2 154.3 155.0 1555 156.0 156.9 156.5 156.0 154.0 146.1
220 50,000 62.1 107.8 116.5 120.6 131.0 137.3 142.7 146.6 160.3 1527 157.2 160.9 163.5 165.4 167.6 189.6 371.2 1724 173.0 174.0 174.3 1746 174.0 168.5 156.4
60,000 71.7 125.1 133.9 138.) 146, 152.8 138.4 1626 166.3 166.9 173.1 176.9 179.6 181.7 1B3.8 1855 1870 I188.4 1898 1908 JOLS $91.5 190.0 1809 166.2
70,000 29.7 140.9 147.8 1514 158.6 164.8 170.4 174.5 178.1 180.9 1853 189.3 192.2 194.5 196.7 198.5 2A0.0 201§ 2018 2026 2026 201.4 198.4 1826 1716
80,000 857 154.) 1608 164.2 170.1 175.6 181.3 184.9 188.6 19).5 1959 200.0 203.1 2058 207.7 209.7 210.8 212.0 2123 2124 211.2 209.1 204.8 1923 174.8

30,000 400 72.7 B3.8 898.7 108.0 113.1 117.9 §20.9 124.4 126.7 130.7 133.6 135.8 1377 J40.1 141.7 143.6 1455 147.1 148.5 1498 149.6 149.6 148.5 1412
40.000 51.3 94.2 100.7 106.5 125.4 131.3 137.2 1409 1448 147.4 1517 1553 157.4 1593 161.4 1626 163.8 165.0 16548 166.2 166.5 166.5 165.4 163.8 152.1
240 50,000 63.2 114,2 121,1 127.0 139.6 146.8 152.8 156.8 160.7 163.5 167.8 171.8 174.1 1761 177.7 178.4 179.1 179.7 180.1 1804 1804 178.3 172.0 170.3 160.0
80,000 727 132.1 140.3 146.0 154.9 1652.3 168.4 1724 176.2 178.9 183.6 187.8 190.3 192.1 193.2 183.9 194.3 1946 193.9 193.9 183.2 191.3 1860 1797 168.2
70,000 80.2 148.9 156.6 1616 169.0 175.4 181.5 1858 189.5 182.3 196.9 2006 203.3 206.2 206.3 207.1 207.1 2037} 2059 205.0 203.6 2008 196.5 187.3 174.7
80,000 88 162.9 1708 174.9 180.5 185.7 191.5 1956 199.0 202.0 206.4 210.2 212.6 214.6 2154 216.2 2162 2158 214.2 213.0 210.6 206.0 201.2 1909 J78.}

30000 407 77.3 877 953 116.8 122.3 128.4 131.7 135.6 137.8 1420 145.0 146.8 1485 1511 152.6 154.6 156.7 157.3 1579 158.4 31591 159.0 t82.8 162.9
40,000 ©62.4 98.7 1028 108.1 132.2 138.7 1451 148.8 1353.2 155.6 160.7 162.8 164.7 166.6 168.5 168.5 169.4 170.7 171.3 171.7 171.7 171.3 163.1 164.6 156.0
260 50,000 °"66.3 121.3 123.6 131.1 146.1 154.4 160.6 164.7 168 4 171.5 175.7 179.7 182.4 183.7 1847 184.4 184.4 1844 1834 1623 181.0 178.] 1757 166.2 160.7
60,000 76.6 141.2 145.0 152.7 161.8 170.0 176.3 180.7 184.3 187.3 192.1 196.0 196.7 197.4 197.8 197.4 197.1 196.7 196.0 184.5 192.0 188.4 183.7 176.3 162.5
70.000 808 153.4 162.3 168.0 175.0 182.4 183.9 183.2 196.6 189.4 204.1 205.8 207.6 209.3 2105 2100 208.7 206.9 2058 203.56 200.4 1955 190.) 182.4 174.3
80,000 $1.8 172.3 178.6 1829 188.0 193.4 199.8 203.9 207.3 210.3 214.4 216.4 216.6 2127 F17.3 2165 215.7 2145 2133 2105 2069 200.2 194.6 1¥7.0 179.0
Suoke € 0.3 15 3 & 15 23 30 38 45 60 76 91 106 321 136 151 166 181 186 213 227 242 292 302

53



csv
Setting

40

60

120

140

180

200

220

240

7.9
14.9
1B.8
21.7
25.3

27.8

17.1
21.6

425

TABULATION OF LOAD ({Kips) VERSUS STROKE (Feet) — NUMERICAL
AS A FUNCTION OF LAUNCH WEIGHT AND CSV SETTING

91

Downloaded from http://www.everyspec.com

MIL-STD-2066(AS)

TABLE 32. C13-1 Constant Pressure Catapult (CVANG68),
Lower Boundary, Load vs Stroke, Numerical

1.6

12.0
20.0
26.1
31.1
35.7

38,5

13.6
23.7
31.4
3717
2.6
46.6
49.7
$2.7

14.6

3

WR
alsdoboue
€Y 08 s ) D O -

WL AL

b3
PR

30.000
20,000

£0.000
20,000
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83.2
B88.4

29.9
42.3
63.9
66.4
67.4
85.3
80.6

428
64.9
59.4
€8.3
5.4
B82.8

37.9

48.7

62.3

7.2

75.1

85.6
4]

122.4
135.0
134.8

50.0
4.6
84.8

3 113.2

130.1
143.8
153.7

54.6
0.7
101.2
119.6
126.9

1
165.3

85.0
105.9
107.4
124.2

1389 -

163.1

84.6
103.4
113.9
124.2
135.4
153.3

6.3

1.5

155.8
163.0

83.9
109.3
125.6
139.7
152.4
162.7
172.1

1184
1327
1314
1455
158.3
169.6

1275

138.8

137.3

140.7

1533

168.2
8

1371
148.1
157.6

8.5
100.0
116.8
333.4
1475
159.7
167.3

88.0
1118
128.7
144.0
157.4
166.5
1758

121.1
136.2
138.2
152.5
1643
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130.7
142,7
145.1
160.0
161.6
1719
15

23

15.4

6.3
68,9
239
47.4
56.3

107.8
124.5
139.2
151.4
160.6
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101.6
118.2
136.2
150.8
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160.9
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143.8

23

a0
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‘1547
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1385
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13.9
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318
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16.%
26.3
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36.2
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43.4
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d 2
54.2

68.3
66.6
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35.7
45,9
3.8
62.9
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189.8

140.9
154.2
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1698
1816
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45
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iS4
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27.2
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33.3
158

40.3
44.1

£
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133.5
150.2
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172.6
1B4.5
194.0
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1745
185.9
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€0

101.8

1110

184.2

94.5
124.5
144.8
160.9
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184.6
193.5

1355
153.0
1517
176.5
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197.6
143.7
160.0
168.8
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190.5
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16
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183.)
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56

161.5
173.6

121

120
18.0
223
26.1

aa g
258

321

16.4
23.6
29.8
36.3
38.8
43.9

48.0

g1 0
&Le

19.0
28.5
378
44.7
49.8

ey
85.0

59.9
66.5

226
36.8

1028
1156
128.4
140.0

180.1

38.0
1144
135.3
1625
1615
180.8
180.%

87.0
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TABLE 33. CE1l-3 Catapult (capacity operation), Load vs Stroke,
Nondimensional

TABULATION OF NONDIMENSIONAL LOAD VERSUS NONDIMENSIONAL STROKE

X/R o 026 050 075 .100 .128 .150 .200 .280 .300 .380 400 430 600 .530 .600 .860 .700 .750 .300 .B8C .800 950 1.000

90.90P 540 520 626 658 827 888 862 .539 512
Upper 565 660 625 636 10 582 850 525 808
Tolerance 595 608 624 623 504 568 .538 612 .496
Limit 825 .63 825 618 80 885 527 500 .48S
550 874 627 818 565 .bad 318 460 .4TF
700 (710 635 615 560 .35 805 480 .47
372 388 542,872 808 600 598 .582 58O
410 480 555 510 588 882 570 565 .562
Mean 452,480 564 568 571 BG4 552 B4B b4
500 536 570 .566 685 546 535 532 .52b
548 580 574 862 B4z 828 518 815 805
588 623 575 860 530 510 .505 .500 495
90-90p am 282 475 508 890 608 620 .625 .634
Lower 260 .3i8 480 510 685 .587 .535 .60Z ,.8i0
Tolersnce 321 387 501 511 b42 058 570 878 O 592
Limit .385 440 510 812 826 637 545 555 865
438 494 817 812 812 818 824 833 843
4B5 540 522 811 802 800 302 .612 .523
050 075 300 350 450 500 580 .600 660
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MIL-STD-2066(AS)
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

INSTRUCTIONS: This form is provided to solicit beneficial comments which may improve this document and
enhance its use. DoD contractors, government activities, manufacturers, vendors, or other prospective users of
the document are invited to submit comments to the government. Fold on lines on reverse side, staple in corner,
and send to preparing activity. Attach any pertinent data which may be of use in improving this document. If
there are additional papers, attach to form and place both in an envelope addressed to preparing activity. A
response will be provided to the submitter, when name and address is provided, within 30 days indicating that
the 1426 was received and when any appropriate action on it will be completed.

NOTE: This form shall not be used to submit requests for waivers, deviations or clarification of specification
requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.
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DOCUMENT IDENTIFIER (Number) AND TITLE MIL-8TD-2066 (AS} CATAPULTING AND ARRESTING

GEAR FORCING FUNCTIONS FOR AIRCRAFT STRUCTURAL DESIGN
NAME OF ORGANIZATION AND ADDRESS OF SUBMITTER

{J venpor [ usen {7 MANUFACTURER

1. D HAS ANY PART OF THE DOCUMENT CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCUREMENT
USE? Q IS ANY PART OF IT TOO RIGID, RESTRICTIVE, LOOSE OR AMBIGUOUS? PLEASE EXPLAIN BELOW,
A. GIVE PARAGRAPH NUMBER AND WORDING

8. RECOMMENDED WORDING CHANGE

C. REASON FOR RECOMMENDED CHANGE(S)

2. REMARKS
SUBMITTED BY (Prinited or typed name and address — Oplional) TELEFHONE NO.
DD FORM l 426 Replaces edition of 1 Jan 72 which may be used. 7 S/N 0102-LF-001-4260
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