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GENERAL

1-2. SCOPE OF HANDBOOK. This handbook is the
basic operation and service manual for the 15KS-1000-

+ Al JATO engine manufactured by the Aerojet-General

Corporatiun, Azusa, California, US.A, in accordance
with the manufacturer's specification and Civil Aero-

nautics Administration Engine Type Certification No.
249,

1-3. MODEL DESIGNATION. The model designa-
tion, 15KS-1000-A1, is interpreted as follows:
JATO -~ jet-assisted takeoff
15 — nominal duration of thrust, in seconds,
at 60°F (15.6°C) :
K — type of propellant
S — solid-propellant grain
. 1000 — nominal thrust rating, in pounds, at
60°F (15.6°C)
Al — Model

1-4, PURPOSE OF EQUIPMENT. The 15KS-1000.A1
JATO engine is designed for use during the takeoff
of aircraft t6 augment the basic thrust or to replace

SECTION |
INTRODUCTION

power lost due to primary power failure, Limitations
on the gross weight, payload, and range of an aircrafe
imposed by such factors as runway length, air tem-
perature, and runway altitude may be reduced by the
use of JATO engines. FIT

1-5. PRINCIPLE OF OPERATION

1-6. The basic principle upon which rocket or JATO
engines operate is Newton's third law of motion: “To

every action there is an equal and opposite reaction.”

1-7. In rocket Propulision, Newton's law js manifested
by the action of gases confined in a chamber under
pressure and allowed o escape at high velocity through
a nozzle. The action of the gases in escaping exerts am
equal and opposite reactive force in the JATO engine,

The gases are obrained by eombustion of the propel-
lant, which is a blend of an oxidizer and a fuel. The

oxidizer, which serves as a source of oxygen, permits
the engine 10 operate independently of atmospheric

Oxygen. For this reason, rocket engine performance is

not reduced at higher altitudes.

2-1. GENERAL

2-2. The 15KS-1000-A1 JATO engine is essentially
a steel pressure vessel containing a propeliant charge
{or grain). An igniter assembly is provided at the for-
ward end of the unit and the aft end contains the
exhaust nozzle as well as a safery pressure release

‘assembly. Actachment to the ajrcraft is accomplished

by two welded stee! lug assemblies designed for 3-poine
mounting. .

SECTION 11

DESCRIPTION

2-3. DESCRIPTION
2-4. PRINCIPAL COMPONENTS,

Note

Figure 2.1 is a 3, curaway view showing the
principal components. In addition, the Ilius-
trated Parts Breakdown ( Appendix B) con-
tains an exploded view illustration of the
JATO engine. For purposes of clarity, like
components of both illustrations have the
same key numbers, :
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1gniter Cable Assembly 10. Forward Mounting Lug 17. Retaining Ring 25. Nozzle Retainer Insert
| Igniter Adeptec 11. Aft Mounting Lug 18. Snap Ring Clips : 26. Nozzle Insert
Igniter Powder Case 12. Grain Spacer 19. Screw 27. Weather Seal
Igniver Basket Assembly (sponge rubber) 20:. Safety Diaphragm 28. Nozzle Body
Plastic Shipping Cap 13. Propellant Grain Deflector Cone 29. Nozzle Retainer Lug :
| Handle Nus 14. Chamber Insulator 21. Aft Cap Chamber 30. Screw My
| Handle (boot and baffle) 22. Aft Cap Ring _ 31. Spring Lockwasher '
. Handle Washer 15. Aft Cap Felt 23.  Diaphragm Assembly 32. Nozzle Cover :
. Chamber Assembly 16. O-Ring Seal 24. gaphngm Insulating
asher

15KS-1000-A1 JATO consists of a chamber assem-
19) and am afi-cap assembly (21) which together
je up the pressure vessel and contain the slotted
llant grain, A plastic, T-shaped insulating boot
| gas-flow baffle place (14) is inserted into the slot,
projects into the bore of the propellant grain,
propellant grain, as shown in Figure 2-1, is
clockwise 180 degrees to show the boot-baffle
A plastic safety-diaphragm deflector cone (20)
over the aft end of the propellant grain. The
sssembly bouses the nozzle assembly (25, 26,

9
Figure 2-1. Cutaway View of JATO Rocket Engine 15KS-1000-A1

28) through which flow the gases produced by the
burning propellant grain, The aft-cap assembly also
contains a pressure-release diaphragm having sm an-
nular ring of small ports (22, 23, 24). The igniter
assembly (1, 2, 3, 4) is inserved into the threaded boss

on the forward end of the chamber. Two mouanting
assemblies (10, 11) are welded to the chamber for
attachment to the aircraft. A handle stand (7) is locased

on the forward end of the chamber for convenieace in -
handling and vertical storage, and may be removed, i
desired.
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2-4. Equivalent Engma Brake Horsepower of Single JATO Rocket lngim {Amming Typical DC-3 Type
Engine-Propeller Performance)
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2-5. Thrust a:f Typical 1000 Brake Horsepower Aircraft Engine-Propelier C..Ngcﬂon af Sea M
(Computed from 1200 Horsepower Engines in DC-3 Type Aircraft) .
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7 S WEIGHTS AND DIMENSIONS. Pemnem nom-
i data on the 15KS8-1000-A1 JATO are as follows:

Loaded welght, (before firing) ' 144 Ib
Expended weight (after firing) 72 1b
. Length 33.45 0.

Diameter (largest cylindrical section)  10.30 in.
2-6. PERFORMANCE CHARACTERISTICS

2-7. NOMINAL PERFORMANCE. The 15KS-1000-
Al is designed to deliver 1000 b thrust for 15 seconds
at sea level when fired at a propellant temperature of
GO°F (15.6°C). The maximum ignition interval for
the unit does not exceed (.5 seconds over the operat-
ing range.

2-8. PERFORMANCE RANGE. Performance is af-
fected by the temperature of the JATO propellant
grain (not ambient temperature) as shown in Figure
2-2. In an extreme case, such as removal from a warm
storage area 1o an aitplane standing outdoors in sub-
zero weather, it may take as long as 20 hours for the

“entire propellant charge to reach a new ambient tem-

perature Performance is essentialy unaffected (actually
improves slightly) by the decreased atmospheric pres-
sure at increasing altitudes (see figure 2-3).

2.9. COMPARATIVE PERFORMANCE. Figures 2-4

and 2.5 have been included to provide approximate

“means for comparing the effects on aircraft per-
formance of the JATO engine with that of a typical

reciprocating engine-propeller combination. The
curves of reciprocating engine-propeller performance

_'conmdercd to be ;ypu al for aire

200 w. category.

are not exaer for any gi" ":Msmlhﬂon, but can be

fc in ihc mulu-eng,:m

2-11. 'IEMPER% opemmg and sto
peratures should ﬁmmmed between

+140°F (~53.9 1o 4+60°C). A JATO engine
has been stored at temperatures ourside the specifi
range may suffer damage which cannor be found by
the mspectmn outlined in | ix A; rherefore,

any engine subjected to temperatures outside th&.

specified values must not be used.

]
2-12. ALTITI:DE The 15KS-1000-Al JATO igniter
should not be cxpooad to alritudes &' S‘NI)O feet.

vibration
ion may be

213. VIBRATION. Prolonged or e ,
beyond that encountered in normal ope
harmful to the engine, o

S g-F 7

214, STORAGE LIFE. The lsxs-xpn JATO
engine may be stored for a maximum of pars
from date stenciled on the engine chamber.

2-15. OPERATING LIFE. The JATO engine is de-
signed to be carried on the aircraft ready for use o
period of 500 hours of logged flight time or one ye
whichever first occurs. Engines approaching the above
limitation should be used for flight training of

demonstration purposes. This serves ro maintain pile
proficiency, and eliminates the necessity for groum
disposal of the propellant and igniter.

'3-1. OPERATION

3-2. IGNITION. Engines are ignited by closing the
" JATO firing switch located in the pilot’s compartment.

3-3. THRUST, Thrust is produced immediately and
smporh%y and eagine operation is characterized by a
noise similar to a turbojet. The exhaust flame is bright
blue with a column of hot gases beyond the visible

"‘-..ﬂame pattern similar to that of a turbojet. No smoke

SECTION (il

OPERATION

_gﬂbutnmg,mntl
Ty st. Burning of internal resi
as the rnhhcwpndswm normally result in uff
of black smoke at the end of burning which 2y be
ble to observers outside the aircraft.
cases, residual material may coatinue 1o bu
iﬂtlﬂ?&inatesgpmucmgasmlﬂ

or greater. Ar



















&




OPERACION CON JATO

be-3 AEROPUERTO  avLTo PALENA  APN
ELEVACION oze’

C-47 TEMPERATURA STANDARD 13° ¢

FECHA 13 - DICIEMBRE - 1963

L. REAL: 2952’
%G: O

OBSTACULO: DE 120’ a 6.348' DEL .CABEZAL DE PARTIDA (27)

NOTA: OPERACION NO AUTORIZADA PARA PISTAS CON AGUA,
SLUSH, NIEVE, HIELO O REBLANDECIDAS.

FLAP : ©°

MAX. AUTORIZADO T. OFF G.W. 26. 200

DIRECCION MAGNETICA DE LAS PISTAS

VIENTO

09/27

T

26. 200
30 | “sr

£
@

26. 200
20 | “350¢

26. 200
15 | “9h0oc

; 25. 900
10 | “y30¢
5 | 25,000

130¢

24,300
0 | “130C

DESPEGUE

- 5| NA

-10 N.A

CORRECCION POR TEMPERATURA: Por cada °C sdre temperatura critica indicada reste 126

libras del peso miximo autorizado con el casillero correspondiente.

uso REGULAR USO ALTERNATIVA
FULL FLAP FULL FLAP

MAX. AUTORIZADO LAND. G.W. 26.000 MAX. AUTORIZADO LAN. G.W. 26.000

E DIRECCION MAGNETICA DE LAS PISTAS DIRECCION MAGNETICA DE LAS PISTAS

=

=1
R > 09/27 09/27
= |30 T }
- T
~lz0| | l
== 15 |26.000 26.000
s ;
a1 10 | 95, 600 25. 600
wi

5 | 25.200 25. 200
— 8
- 0 |24.800 24.800

-5 | Na N.A
-10 N.A N.A
E

NOTA: PESO MAXIMO DE ATERRIZAJE CALCULADO CO!!O ALTERNATIVA (70%) POR REQUERIMIENTOS
METEOROLOGICOS.



