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INTRODUCTION

\’ The major purpose of this Eegineasing Manual is to provide zcchnual personnel of in-
dustries involved in design and provisions for emergency escape from extra-tcrrestrial \ehxcles
a convenient reference of basic design and performance characteristics. of Propellant Ac tuated -
[beuces -Since the advent of high-speed jet aircraft generated the need for an avtomated means
of escape]cm aircraft, Frankford Arsenal has pioncered the design and development of Pro-

pellant i tuated Devices; such as Catapults Imuators Thrusters, Removers aud Rocket
Carapylt -

~ The major consideration in the design, development and production o: the devices
described In this Manual was to attain an optimum Reliability Design Goai. Fun.amental to the
theory of reliability is the relationship between total and compenent reliabilisies. On this
basis, total reliability can be no greatcr than the least reliable componen:. To at:ain this goal,
the devices listed in this Manual undergo stringent quality gontrol tests and aralvsis for the
propellant, pyrotechnic and hardware component: , aﬁnﬂl\the complete loade(‘ and as-
sembled device,, - |
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Propellant Actugted Devicey

Removers

INTRODUCTION

Description:

The remover is a two or three tube telescoping device, containing an explosive compo-

nent, designed to jettison the canopy from high-speed aircraft prior to the ejection of crewmen
from disabled aircrait.

The Removers are of two basic rypes, i.e., mechanical and gas actuared. A third type

is the electric-mechanical ballistic types which permits normal opening and closing of the
canopy as well as emergency jettisoning of the canopy.
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Propelliont Acsusted Davices

Removers

REMOVER, AIRCRAFT CANCPY, L‘.i.&:i

The M1A3 Removeris a three-tube :eies::opaﬁg ejection device tontaining an expiesnt
canridge, desipgned to forcibly jettison the canopy from high-speed aircraft to provide a safe
path for the ejection of the crewman from disabled aircraft.

The remover is approximately 16 inches long and 1.93 inches in diameter. The remover
has the M1A1 Firing Pin Release attached. The firing pin release, which when functioned by the
M3Al Initiator, releases a spring loaded firing pin in the remover. The spring propels the firing
pin which strikes and detonates the primer, thereby igniting the black powder and propellant in
the M29A2 Cartridge. The remover thrust which is developed from the cxpanding gases of the
; burning propellant, forces the inside and telescoping tubes to move siruitrneously until the
shoulder of the wlescoping tube comes in contact with the telescoping tube stop, thus restrict-
ing its movement. The continuous moving head assemhiy and inside tube are jettisoned with the
¢ sircraft canopy. The base, euts;de and telescoping tubes, and telescoping tube siag} remain with
the aircraft,

PRINCIPAL CHARACTERISTICS

Stroke 233 iaches

Weight (total assy) 2.1 pounds

Propelled Weight 300 pounds

Temperature Limits ~65°F 1o +160°F
Velocity, min (at 70°F)  20.0fps

Thrust, min (at 70°F) 2800 pounds

Stroke Time (at 70°F) 0.135 seconds

Firing Method Gas Actuation of the M1A1

Firing Pin Release, which
releases M1A3 Remover
Firing Pin
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Propellont Actuoted Devices

Remover, Aircraft Canopy, M1A3
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Propeliont Actusted Devicer

Remover, Airceaht Coropy, MIAZ
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Propellant Actuoted Devices

Remover, Aircraft Canopy, M1A3
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" Propellant Actuoted Devices

Removers

REMOVER, AIRCRAFT CANOPY M2Al

The M2A1 Remover is a two-tube, telescoping ejection device containing an explosive
careridge, designed to forcibly jettison the canopy from high-speed aitcraft 1o provide s safe
path for the ejection of the crewman from disabled aircraft.

The remover is approximately 31 inches long and 2.19 inches in diameter. The remover
is actuated by removal of the safety locking pin first and the manual rotation of the sear
through a pulley system connected to a lever on the pilot’s seat. Rotation of the sear releases
a spring loaded firing pin and unlocks the inside tube. The firing pin is propelled forward and
detonates the primer, thereby igniting the black powder and propellant in the M31A1 Carwridge.
The remover thrust which is developed from the expanding gases of the buming propellant,
forces the inside tube ourward. The block assembly and inside tube are jettisoned with aircraft
canopy. The cap and outside tube remain with the aircraft.

PRINCIPAL CHARACTERISTICS

Stroke ' 26.0 inches

Weight - 4.4 pounds

Propelled Weight 300 pounds
Temperature Limits ‘ - -65%1t0 +160°F
Velocity, min {at 70°F) 20.5 fps

Thrust, min {at 70°F) 2600 pounds

Scroke Time {at 70°F) - 0.150 seconds
Firing Method - Mechanical Actuation
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Propellant Actuetod Devices

Remover Airccaft Canopy, M2A1

CROSS-SECTION DRAWING
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Propellont Actycted Devices

Remover, Aircraft Conopy, MZA1
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Propelicnt Actuated Devices

Remover, Aircraft Conopy, M2A1
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Propellaat Actucted Devices

Removers

REMOVER, AIRCRAFT CANOPY, M3A1

The M3A1 Remover is a two-tube cjection device containing an explosive cartridge, de-
signed to forcibly jettison the canopy from high-speed aircraft to provide a safe path for the
ejection of the crewman from disabled aircraft,

The remover is approximately 31 inches long and 2.19 inches in diameter. The temover
has an initiator attached by a length of flexible hose. When the initiator is functioned, the gas
developed flows through the flexible hose exerting force against the remover firing pin. The
tiring pin is propelled forward and strikes and detonates the primer, thereby igniting the black
powder and propellant in the M31Al Cartridge. The remover is unlocked by cam action as the
firing pin moves toward the primer, unlocking the block assembly and inside tube. The remover
thrust which is developed from the expanding gases of the burning propellant, forces the inside
tube outward. The block assembly and inside tube are jettisoned with the aircrafr canopy. The
cap and outside wbe remain with the aircraft. ‘

PRINCIPAL CHARACTERISTICS

Stroke 26.0 inches

Weight (total assy) 4.4 pounds
i Propelled Weight - 300 pounds
! Temperature Limits ~55% 10 + 160°F
? Velocity, min (at 70°F) 20.5 fps
; Thrust, min {at 70°F) 2600 pounds
~ Stroke Time {at 70°F) 0.150 seconds

Firing Method . Gas Actuation

L1




Propellant Actuated Devices

Remover Airceaft Canopy, M3A1
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Propetiant Actuoted Devices

Remover, Aireroft Conopy, MIAT
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Propellant Actuated Devices

[

Remover, Aircroft Conopy, M3A1 i
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Propeilont Actuated Devices

Ramovaers

REMOVER, AIRCRAFT CANOPY, K4

The M4 Remover is a three-tube, telescoping ejection device containing an explosive
cartridge, designed to forcibly jettison the canopy from high-speed aircraft 1o rrovide a safe
path for the ciection of the crewman from disabled aircraft, '

The remover is approximately 14.67 inches long and 1.93 inches in diameter. The re-
maver has aa initiator aitached by a length of flexible hose. Rhen the initiator is funcrioned.
the gas &eveiapc-’i flows through the flexible hase exerting force against the remover firing pin.
The firing pin is propelled forward and strike. and detonates the primer, thereby igniting the
black powder and propellant in the M29A2 Cartridge. Duting the forva:d motion of the firing pin,
the locking keys slide inward, thus unlocking the remover. The remover thrust which is develog-
ed from the expanding gases of the burning propellant, forces the outside tube to travel forward
antil the washer engages the shoulder on the telescoping tube. The telescoping tube is then
pulled forward by the outer tube until it is free of the inside tube, and is jettisoned with the
canopy. The inside rube and firing head assembly remain with the aircraft. ‘

PRINCIPAL CHARACTERISTICS

Stroke ' , 19.0 inches
Teight {e.:a1 assy.) ' 3.84 pounds
Propelled deight 300 pounds
Tenperature Limits 6510 « 160°F
Velocity, min {at TO°F} 20 fps -
Thrust. min tat T0°F) 2800 pounds
Siroke Time {ar T0°Fy 0.114 seconds
Firing Methou ~ Gas Actuation




Propeliont Actuated Devices

Remover,

Aircrofi Conopy, M4
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Propeiiont Actuated Devices

Remover, Aircroft Caé#?}’r M4
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Propelliant Actuated Devices

Ramovers

REMOVER, AIRCRAFT CANOPY, M5

The MS Remover is a three-tube, telescoping ejection device containing an explosive
cartridge, designed to forcibly jettison the canopy from high speed aircrait to provide a safe
path for the ejection of the crewman from disabled aircraft.

The remover is approximately 14.67 inches long and 1.93 inches in Jiameter. The re-
"mover has an initiator attached by a length of flexible hose. When the initiator is functioned,

powder and propellant in the M120 Cartridge. During the forward motion of the firing pin. the
locking keys slide inward, thus unlocking the remover. The remover thrust which is developed
from the expanding gases of the burning propellant, forces the outside tube to trave! forward
until the washer engages the shoulder on the telescoping mbe. The telescoping tube is then
pulled forward by the outer tube until it is free of the inside tube and is jettisoned with the
canopy. The inside tube and firing head assembly remain with the aircrafc.

PRINCIPAL CHARACTERISTICS

Scroke 19.0 inches
Weighe (toral assy) 3.84 pounds
Propelled Weight 1000 pounds
Temperature Limits -65° to + 160°F
Velocity, min (at 70°F) 10 fps

Thrust, min (at 70°F) 4500 pounds
Firing Method Gas Actuation

the gas developed flows through the flexible hose exerting force against the remover firing pin.
The firing pin is propelled forward, strikes and detonates the primer, thereby igniting the black

1.9
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Propeilont Actuoted Devices

Remover, Aircrobt Canopy, M3
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Propellant Actucted Devices

Removers

REMOVER, AIRCRAFT CANOPY, M8

The M8 Remover is an electro-machanicai-ballistic, two tube telescoping device designed
to raise and lower the F106A aircraft canopy under normal conditions during ground operation and

to jettision the canopy prior to ejection of the pilot from the aircraft during emergency escape in
flight or on the ground.

The electro-mechanical portion of the remover consists of a reversible, intermittent duty

" 26 vole direct current motor, a gear transmission with an indexing mechanism and torque limit

switch, a solenoid-operated clutch with an integral ratchet mechanism, and a ball-bearing screw
assembly which is coaxial with the remover ballistic chamber. Raising and lowering the aircraft
canopy is accomplished by electrically energizing the remover motor which transmits rotary
motion through the gear system to the clutch. As the clutch rotates the ball-bearing screw turns
withia a non-rotating ball nut, which is attached ro the inside tube of the remover. Rotation of
the ball-bearing screw drives the remover inside tube outward, raising the canopy; or inward,
lowering the canopy, when the motor is electrically reversed. As the inside tube extends 9.38
inches, power to the motor is shut off auromatically by an extension limit switch which is cam
actuated. Upon retracting the remover inside tube and canopy, a torque limit switch de-energizes
the motor when the canopy is restrained by the fuselage and a tension load of 1000 to 1450
pounds is imposed on the ball-bearing screw assembly. This cinch-down load insures that the
canopy is properly seated on the fuselage for locking by the pilot. A safety feature is incorpor-
ated in the clutch mechanism which prevents the canopy dropping to the closed position should
the clutch inadvertently disengage during any position of remover stroke. The remover in the
retracted position is approximately 20.25 inches long between mounting points.

The ballistic portion of the remover is used to jettison the canopy prior o ejection of the
pilot from the disabled aircraft. The remover has an initiator attached by a length of flexible hose.
When the initiator is functioned, the gas developed flows through the hose, exerting force
against the remover firing pin, The firing pin is propelled forward and strikes and detonates the
cartridge primer, thereby igniting the black powder and propellant in the M150 Cartridge. Pro-
pellant gas from the cartridge expands through the opening in the adapter housing where it acts
against the ballistic lock components and the inside tube. With the increase in pressure the
ballistic lock unlocks the inside tube and the gas pressure forces the inside wbe outward. The
inside tube which is pin-mounted to the canopy, clears the outside tube and jettisons the can-

opy,clear of the aircrafr. The outward movement also triggers an M3A1 Initiator for a related
ballistic operation.

PRINCIPAL CHARACTERISTICS

pounds

Weight (Total Assy) 22.5
~65°F to 200°F

Temperature Limits

-2




Propeliont Actuoted Devices

Ramovers

PRINCIPAL CHARACTERISTICS (M8 Cont'd)

Electro-Mechonical

Elcctric Power

Operating Voltage Limit

Operating Loads
Overload '

Normal load
Overload

Extension or Retraction Time
Clutch Engage Time, max.
Cluwch Disengage Time, max.
Cinch-Down Leoad

28 Volt D.C. System
18 1o 29 Volis

250 pounds ftension to

" 680 pounds {compression)

380 pounds {compression}

450 pounds itension) to
940 pounds ftension)

1% sec max: § sec. min.

0.5 sec.

- 0.500 sec.

1000 1o 1430 pourds

Streke ‘8.38 1o 9.38 inches
Bollistic

Stroke 12.0inches
Propelied Reight 350 pounds
Velocity {(at T0°F} 240 1ps
Peak Thrust fat “0°F) 5490 pounds
Firing Method , Gas Acteation
Stroke Time fat T0°F) 0.150 sec.

1.22
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Remover, Aircraft Canopy, M8
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: Propeliant Actuated Devices

! Remavers

REMOVER, AIRCRAFT CANOPY M9

The M9 Remover is an electro-mechanical ballistic, three tube telescoping device design-
ed to raise and lower the F106B aircraft canopy under normal conditions during ground operation
and to jettison the canopy prior to ejection of the pilot from the aircraft during emergency escape
in flight or on the ground.

The electro-mechanical portion of the remover consists of a ~eversible, intermitcent duty,
26 volt direct current motor, an electronic speed control box, a gear transmission, a clutch mech-
anism with an integral ratchet mechanism, mechanical clutch disengage mechanism, and a double
ball-bearing screw assembly which is coaxial with the remover ballistic chamber. Raising and
lowering the aircraft canopy is accomplished by electrically energizing the remover motor which
transmit rotary motion through the gear system to the mechanically operated clutch. As the clutch
rotates the ball-bearing screw turns within a non-rotating ball nut, which is attached to the inside
tube of the remover through 2 bearing. Rotation of the ball-bearing screw drives the remover inside
tubes outward, raising the canopy; or inward, lowering the canopy, when the motor is electrically
reversed. As the inside tubes extend approximately 45.86 inches, power to the motor is shut off
automatically by an extension limit switch which is cam actuated. Upon retracting the remover
inside tubes and canopy, a torque limit switch de-energizes the motor when the canopy is restrained
by the fuselage and a tension load of 400 to 500 pounds is imposed on the ball-bearing screw assem-
bly. This cinch-down load insures that the canopy is properly seated on the fuselage for locking
by the pilot. The electronic speed contro] box which is attached to the adapter housing is used to
reduce the motor speed on the retraction stroke. A safety feature is incorporated in the clutch
mechanism which prevents the canopy dropping to the closed position should the clutch inadvert-
ently disengage during any position of remover stroke. The remover in the retracted position is
approximately 23.51 inches long between mounting points.

The ballistic portion of the remover is used to jettison the canopy prior to e;ection of the
pilot from the disabled aircraft. The remover has an initiator artached by a length of flexible hose.
When the initiator is functioned, the gas developed flows through the hose, exerting force against

~ the remover firing pin. The firing pin is propelled forward and strikes and detonates the cartridge
primer, thereby igniting the black powder and propellant in the M151 Cartridge. Propellant gas from
the cartridge expands through the opening in the adapter housing where it acts against the ball-
bearing screw assembly and the inside wbe. With the increase in pressure the spring pin which
secures the ball-bearing screw assembly to the bearing housing shears, and the continued produc-
tion of gas pressure forces the inside tube and ball-bearing assembly outward simultaneously. The
inside tube and ball-bearing assembly which is pin mounted to the canopy, clear the outside tube
and jettisons the canopy clear of the aircraft.

PRINCIPAL CHARACTERISTICS

Weight {Total Assy) 35 pounds
Temperature Limits ~65°F to 200°F

1.25
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Propellant Actuated Devices

Removers
PRINCIPAL CHARACTERISTICS (MS Coni'd)
" Electro-Mechonicol
Electric Power 2B Voh D.C. Aysien
Operating Voltage Limit i%t0 29 Volts
Operating Loads ;
Overload 315 pounds (compression to
398 pounds (compression)
Normal load 288 pounds (compressionY to
- 228 pounds {compression}
Overload 196 pounds frensiond to
, 142 pounds ftensiont
Extension or Rewvaction Time 20 sec. max; 10 sec. min.
Clutch Disenpage Load T to 11 pounds
Cinch-Down Load 400 to 500 pounds
Stroke 45.85 inches
Bollistic
Suoke 370 inches
Propelled eight 330 pounds
Velocity rat "0°Fy 33.0 ips
Peak Thrust (at G'F» 006 round
Firing Method Gas Acruation
Stroke Time fat "O°F) 0.090 sec.
1.26
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Propolicnt Actuated Devices

Remaver. Aircroft Canopy, M9

SECTION A-A

CROSS-SECTION DRAWING

Component

Housing, Bearing

Housing, Adap:er

Pin, Spring

Speed Conrtrol Box Assembly
Actuator Assembly

Gear Box Assembly
Bracker, Clutch Release Cable
Tube. Ballistic

ToOamMmTC OWw e

Vs —

Component

Piug, Shipping

Pin, Firing

Cap, Ballistic Chamber
Tube, Trurnion

Motor

Cartridge, Aircrafe Canopy
Remover, \Mf1¢1

ENVELCPE DRAWING




Propeliont Actuated Devices

Remover, Aircraft Conopy, M9
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Propslliont Actucted Deviens

Thrusters

INTRODUCTION

Deseription:

A thruster is a component part of an aircraft escape system, which is used o accom-
piish a certain task prior to implementing the final phases of escape procedure, for crenman
from a disabled atrcraft. The basic parts of a thruster consist of 2 gas operated firing mechanism, E
cartridze, chamber and a piston. The main purpose of a thruster is to impart a thrust to a known : £
load or oppose a force through a given travel (stroke). '

Each thruster is provided with an initial lock mechanism for the piston. This mechenism
is released onlv when the carrridge functions. Thrusters have been developed with piston strokes
between 1-1 2 and 13 inches. Unlike corresponding parts of catapulis and removers, the thruster
pistor does not separate from the thruster at the end ¢f the piston stroke. Thus the tiruster is
a closed system.

Buffer or damper mechanisms are used in conjunction with thrusters 1o restrict the
velocity and acceleration of whe propelled load because of limitations on aircraft structure and
humar physiology. The rate of application of thrust and raxinum thrust are specified whor a
thruster is used to position a crewman.

All thrusters are triggered by gas pressure supplied from anether cartridge actuared
device. The firing pin of the thruster is held in position with a “"shear pin’’. When gas pres.ere
is supplied, the force applied on the firing pin will shear the “'shear pin"' and propel the firing
pin against a cartridge containing a percussion-seasitive primer. The primer ignites the black
powder and propellant contained in the carridge. The careridge ruptures at the unsupported
arca, and propellant gas fills the thrusrer chamber and exerts a force on the face of the piston.
The initial piston mation unlocks the thruster and 2 force is applied through the piston to the
load, setting it in motion. In some thrusters, there is a final lock 1c hold the piston in the
extended position. ‘

2122




Propellont Actuated Devices

O e I

Theusters

M1A2 THRUSTER

The M1A2 Thruster was Jdeveleped to either jeitison a hatch or unlock a tail turret.
ln both applicarions. the thruscer is required to complete a 2 inch stroke against a varying force.
The opposing force distance is represented by several shear pins located with respect to initial
riston position. The diameter of each pin was selected so that the shear force at a given
distance is equal to the corresponding maximum opposing force in the ahove applications.
Thruster performance data using this test system is presented below.

Th= thruster is cvlindrical in shape, approximately 9-1 2 inches long and 1-13 16
inches in diameter. The piston is initially locked tn the chamber with 4 keys and is capable
of withstanding a tensile load of 2000 pounds, without separation or mechanical failure.

PRINCIPAL CHARACTERISTICS

Average Peak Thrust
Completed Stroke

Average Stroke Time
Assembled Weight
Propelied Mass, Horizontal
Firing Method

Temperature Limits
Rustraining berce

Force Required to Unlock Initial Lock

6990 1bs.

2 inches (min)

0.009 seconds

3.2 lbs.

20 Ibs.

Propellant Gas

—657F to + 160°F

1000 1bs. I .00 in. stroke;
6V00 1bs. I .25 in. stroke
G0 ibs.

2.3




Propellont Actucted Devices

Thruster, Cortridge Actuated, M1AZ
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Propeliont Actuoted Devices

Thruster, Cortridge Actuated, M1A2
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Propetiont Actuated Devices

Thrusters

H2AZ THRUSTER

The M2A2 Thruster is a component pari of an aircraft escape sv<tem whose purpose is
to position the =eat in an aircraft prior to ciection of the crewman. This device was designed to
be used with a damper supplicd by the airframe manufacturer. The thruster is required to com-
plete a 3.7 inch stroke against an opposing force. The opposing force represents an appraved
ejection seat that must be moved either upward or Jownward with a velodity that does not exceed
12 feet per second. ‘

The thruster is cvlindrical in shape, approximately 13.7 inches long and 1-7 8 inches
in diameter. The piston is initially locked in the chamber with § kevs and is capatle of with-
standing a tensile load of 2000 pounds without separation or mechanical failure. The thruster
also has a final lock which holds the piston in the extended position and is capable of with-
standing an 11.000 pound compressive load without uniocking.

The damper used with the M2A2 thrusrer is te control the acceleration of the pro-
pelled weight te limits consistent with human physiology limits and or restrict the final
vELOUky 50 had thy inpact does not damage the aircraft structute.

PRINCIPAL CHARACTERISTICS

Average Peak Thrust & Seat in tlorizontal

Positicn I "3°F ; 6170 1bs.
Comrpleted Stcroke 5.7 inches
Velocity, Maximum ‘ 12 it sec
Assembled Weight ; 1.0 Ibs.
Propelled Mass, Horizontal 300 ibs.

Firing Method ' Propellant Gas
Temperature Limits ~35°F 1o » 1o%°F
Average Stroke Time w Seat in Horizontal ‘

Position ¥ “0-F - 410 seconds

Force Required to Unlock Initial Leck . 80 lbs

2.7
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Theuster, Cartridge Actuated, M2A2

(&,
e

NG
& D
£

©
o
@

1l

1
1

Sl
.

%

il

®

TR
T L 3z

, - -
~ y
® 0O O

CROSS-SECTION DRAWING

Component Component
A Pin, Shear J Screw, Cap, Socket Head
B Trunnion K Key
C "'0” Ring L Piston And Plug Assembiy
D Body M Head
E Spring, Piston Locking N Ring. Holding
F Ring, Snap O Carrridge, CAD, M43
G "0 Ring P "0 Ring
H Vasher Q Pin, Firing
1 Sleeve, End
g
2
2] x
< s g ~IBUNF-24
5 = R3750m & z % 1 4
i1 (i e =z
- 3 ©
; = ]
I ’ i
i i T - - R
N T - | ! -1
<
o
- 9.587 MAX S
— 12771 MAX

ENVELOPE DRAWING

i




- <1

e ——

RO —

Propeliont Actucted Devices

Thiuster, Cortridge Actuated, M2A2
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Propellont Ac..sated Devices

Thrusters

M3A3 THRUSTER

The M3A3 Thruster is a component part of an aircraft escape system whose purpose is
to release the control column stowage spring and sipply sufficient energy to operate the seat
actuator disconnect. The thruster is required to complete a 1-1/2 inch stroke against an opposing
force and supply 600 psi pressure, minimum, at the end of a 4 foot length of hose. The opposing
force is represented by a 550 pound load that must be propelled vertically with sufficient force
so that the load continues to move after the piston reaches the end of its stroke. Thruster per-
formance data using this test system is presented below. ’

The thruster is cylindrical in shape, approximately 9 inches long and 1-3/64 inches in
diameter. The piston is initially locked in the chamber with 3 keys and is capable of withstanding
a tensile load of 800 pounds, without separation or mechanical failure. '

PRINCIPAL CHARACTERISTICS

Average Peak Thrust Under Normal Load @ 70°F © 1660 Ibs.
Completed Stroke 1-1/2 inches, min.
Assembled Weight 1.0 ib.
Propelled Mass, Vertical 550 lbs.
Firing Method Propellant Gas
Temperature Limits ~65°F to +165°F
By-Pass Pressure f 70°F Under Normal Load at the

End of 4 Ft Length of # 4 Hose 600 psi, min.
Average Stroke Time .090 seconds
Force Required to Unlock Initial Lock 20 lbs.

1

i
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Throtter, Cartridge Actuoted, MIAZ
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Thruster, Cortridge Actuated, M3A3

2!00

PEAK PRESSURE , PS)

300}

LB

THRUST,
@
o
(=]

1800

1000

2000

PEAK gv-PASS PRESSURE [ T L
vS HOSE LENGTH ] R :

TEMPERATURE  -6%°F

- PROPELLED WEIGHT,
VERTICALLY, 53008
HOSE MS28741-4

o 1 2 3 a ) 3 7 ) [ 0 i 12
MOSE LENGTH, FEET

THRUST-TIME RELATIONSHIP
550 POUND WEIGHT
PROPELLED VERTICALLY UPWARD

4 10 20 30 a0 %0 €0 70 a0 80 100 I 120
TIME ,MILLISECONDS

2-13 2-14




e ——— ——-———

Propeliont Actuated Devices

?i&%ﬂs*ef;
M5A3 THRUSTER

The MS42 Thruster is a component part of an aireraft escape sysrem whose purpose is
to jertison the @il turret of to e used in various alreralt canopy relvase systems. The thrustor
15 required to complete a 3 inch strok~ against an opposing force. The opposing force is repre-
seated by a 00 pound carriage that must be propelled horizontally, after an initial restraining
force of 4001 pounds s overcome. The initial restraining force is revresented by 2 shear pin
lc.ated at zeto inches of stroke. Thruster performance data using this test system is presented

pelow.

The thruster is cvlindrical in shape. approximateiy 12.6 inches long and 1.4 inch in
diameter. The piston is initially locked in the chamber with 4 kevs and is capable of with-
standing a tensile load of 2000 pounds without separation or mechanical faiiure.

PRINCIPAL CHARACTERISTICS

Average Peak Thrust Unaer Normal

Load I TO°F 6670 1bs,
Completed Stroke 5.u wnches
Average Stroke Time 'ndet Normal
Load I "G°F " 079 seconds
Assembled Weight 3.6 lbs.
Propelled Mass, Horizontal 203 1bs.
kF%ring Method Propellant Gas
Temperature Limits : ~65°F 10 : 105°F
Restraining Forces 4007 Jhs. 2 7 jnches of srnoke
1000 i5s. & % inches of sirvhe

2.15
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Thruster, Cortridge Actuated, M5A3
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Propellant Actucted Devices

Thrusters

M6 THRUSTER

The M6 Thruster is a component part of an aircraft escape system whose purpose is to
pos .ton the gun sighting equipment prior to imnlementing the escape procedure from the aircraft.
The thruster is required to complete a 1-1 2 inch stroke against an opposing force. The opposing
force is represented by a 69 pound weight that must be propelled horizontally, after an initial
restraining force of 400 pounds is overcome. The initial restraining force is a shear pin located
at zero inches of stroke.

The thruster is cylindrical in shape, approximately 11.73 inches long and 1.07 inches
in diamezer. The piston is initially locked in the chamber with 3 balls and is capable of with-
standing a tensile load of 25C pounds, without separation or mechanical failure.

FRINCIPAL CHARACTERISTICS

Average Peak Thrust U'nder Load I “0°F 1100 1bs.

Completed Stroke 1.5 in.
Assembled Weight 1.0 lbs.
Propelled Mass, Horizontal 60 Ibs.

Firing Method Prey- irent Gas
Temperature Limits —H5°F ¢o +165°F
Restraining Force 400 lbs.

2.9
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Thruster, Cartridge Actyated, M6
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Propellont Actuated Devices

Thrusters

M7 THRUSTER

The M™ Thruster is a component tart of an aircraft ¢scape system whose purpose is to
snlock and or open 2 hatch. The thruster s required to complete @ 2-1 2 inch stroke against
an opyssing force. The oproning force is represented by an 11 6 pound weight that must be
propeiied horizontally against constant 300 pound restraining force, which is sinulated with
an air cvlinder. ‘

The thruster is cvlindrical in shape, approximately 10.2 inches long anid 1.1 inches
in diameter. The piston is initially locked in the chamber with 2 keys and is capable of with-
standing a tensile load of 500 ibs.. without separation or mechanical failure. ’

PRINCIPAL CHARACTERISTICS ‘

Average Peak Thrust Under Normal Leaa 2 TO°F 1600 1bs.

Compleied Stroke

“Average Swoke Time
Assembled Weight
Propelled Mass, Horizontal
Firing Method

Temperature Limits
Restraining Force

2.5 inches

870 seconds

1.0 lbs.

11.G lbs.
Propellant Gas
<65 Fto 15 F
30 Lhs.




Propellant Actugted Devices

Thruster, Cartridge Actuated, M7
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Propellant Actuoted Devices

Thrusters

M9 THRUSTER

The M9 Thruster is a component part of an aircraft escape system whose 'pu.-pose is to
unlzich the canopy of an aircraft prior to implementing the escape procedures of aircraft personnel
from thz aircraft. The thruster is requited to complete a stroke of 3.6 inches against a constant
resist:ve force and supply a 1000 psi minimum pressure ae the end of 2 42 inch length of hose
upon completion of its stroke. The force is represented by 50 pounds mass which is propelled
against a 500 pound resistive force. Thruster performance data using this test system is pre-
sented below. ’

The thruster is cvlindrical in shape, approximately 9.1 inches long and 1.7 inches in
diameter. The piston is initially locked in the chamber with two “*shear pins'” and will unlock
upon the application of a tenstle load of 96 10 pounds.

PRINCIPAL CHARACTERISTICS

Average Peak Thrust Under Load @ "C°F 2600 lbs.
Completed Stroke ) 3.6 inches minimum
Operating Time .030 seconds
Assembled Weight : 1.0 lbs.

Propelled Mass, Horizontal SO Ibs.

Firing Mcthod Propellant Gas
Temperature Limits ‘ ~0%°F 1o : 200°F
Resisting Force 500 lbs.

By-Pass Pressure Under Normal Load
at the End of 42 Inch Length of
=4 Hose 1900 psi

2.27
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Thiuster, Cortridge Actuated, M9
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Propellant Actuated Devices

Thruster, Cartridge Actuated, M9

| THRUST-TIME RELATIONSHIP
LOAD PROPELLED HORIZCNTALLY
4000 50 - POUND WEIGHT
500 - POUND RESISTIVE FORCE
®
2
~ 3000 ,
L2 :
2 /—\\ ~
- N |-65°F
200° F | \\
1000
l
4 |
1 I !
0 10 20 30 40 50

TIME (MS)
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Propellant Actuated Devices

Thrusters
M11 THRUSTER

The M11 Thruster is a component part of an aircraft escape system whose purpose is
to jettison the canopy of an aircraft prior o implementing the escape procedures of aircraft
personnel from the aircraft. The thruster is required to complete a stroke of 5-3 4 inches and
propel a simulated canopy through an are of 80 degrees at a rate of 3 radians per second. The
simulated canopy is represented by 2 35 inch beam weighing 45 pounds. Thruster podformance
data using this test system is presented below. ‘ '

The thruster is cylindrical in shape, approximately 3.3 inches long and 1.25 inches

“in diameter. This thruster differs from the ordinary thrusters because it has three telescoping

tubes in lieu of a moving piston. The tubes are initially locked with a shear screw, which will
unlock upon the application of a tensile load of 160 %20 pounds.

PRINCIPAL CHARACTERISTICS

Average Peak Thrust Under Normal Load ! TO°F 2272 Ibs.
Completed Stroke 5.73 incnes
Assémbled Yeight : .95 Ibs.
Propelled Mass, Radially 45 ths.

Firing Method . : : " Propeliant Gas
Temperature Limits ~65°F to -200°F
Velocity of Propelled Mass, Mia. ‘ . Srad sec

2.31
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Thruster, Cartridge Actuated, M1l
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Propellant Actuated Devices

i

Thruster, Cortridge Actuated, M11
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Propelled Actuated Devices

Throsters

M13 THRUSTER

The M13 Thruster is a component part of an aircraft escape system whose purpose is to
unlock the canopy of an aircraft prior to ejection of the crewman. The thruster is required to
complete a stroke of 2.76 inches against an opposing force and suaply 1000 psi pressure, mini-
mum, at the end of a 6 foot length of hose. The opposing forces are represented by a 70 pound
weight which is propelled vertically after an initial restraining force of 2000 pounds is overcome.
The initial restraining force is represented by a shear pin located at zero inches of stroke.
Thruster performance data using this test system is presented below.

The thruster is cylindrical in shape, approximately 8.3 inches long and 1.2 inches in
diameter. The piston is initially locked in the chamber with 2 shear pins and will unlock upon
the application of a tensile load of 96 pounds.

PRINCIPAL CHARACTERISTICS

Thrust Under Load € 70°F 2700 1bs.

Completed Stroke 2.86 inches, max.

Assembled Weight 1.07 1bs.

Propelled Mass, Vertical 70 ibs.

Firing Method Propellant Gas

Temperature Limits ~65°F to = 200°F

By-Pass Pressure Under Load

£ 6 Foot of x4 Hose 1000 1bs., min.

Restraining Force 2000 lbs.  **0" inches of strake
Operating Time .0B0 =econds, max.

2.35
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Y = = = ~
%\, ® E'} T 3 {f} ® & S ¥
% / i P
i i 3 : ;
” : ;
A K l f /
4 e T T T A T T T T S T T T T U /
.v R ‘g e S i 7
S T - JNE 15 S .
g = id ~ Pl
- e # TP T T T ,ff /,{/, f, >
T ATX g4 L f
A
/
! g
¢ @ g
CROSS-SECTION DRAWING
‘Component Component
A O Ring [ Screw, Se1 (2)
B Pin. Shear, Firing Pin ] Ring, Shear
C "0 Ring ‘ K Fastener, Piston and Pellct :\sscmbi}-
D Cartidge, Thruster, M119° L Pin, Shear, Piston (2}
E O Ring M Breech
F Body N Pin, Firing
G Piston O 0" Ring
CH O Ring (2) P Cap. Base and Pellet Assembly
* ] : 2.8 +.03 TOTAL STROWE
£ 1.63-.01 135020 2.40 + 03 STROKE TO START
z ©.000 +.008 -— oF BY-PASE PRESSURE
N i ST4% <01 1:—- e 535 .05
;— e -.e2~m ] ‘ L20 -0 &
ac* l__ 2375 - 007
o 4 I — : i DIA
! i e . . = {7 a2 ‘%
] ' » l\f .30 - .08
L 1.00 +.01 L118-.0:D1a -z ~2WUNF-2A : h
' 1.61~01- I}-——-—é—-— 1180
rai-0l — :
{700 02t
ENVELOPE DRAWING
2.3

[S————————




e et

Prepeliont Actyured Devices

e ————

THALUST (LB}

Thrustes, Cartridge Actuated, "R )

4000 1 4000
1]
-65°F ﬂ*\ AMBIENT
1] .
AMBIENT ~65°F
3000 MBIERT N + 3000
4+200°F ~ N
X F3
/ NG =
2000 A—/ 3 2000
w
( i
Q
wee 1000
\ |
o xv o
o 10 20 30 40 80 60 70 80
TIME (MS)
2-37 2.3

o

e v




, Propeilont Aztvated Devices

Thrusters

M15 THRUSTER

The MIS Thruster is a component part of an aircraft escape system whose purpose i
to position the crewman’s feet and raise the leg guards of the ejection scat prior to cjection of
the crewman. The thruster is required to complete a 4.42 inch siroke, with the piston being re-
tracted into the cylinder, agawist an opposing force. The opposing force is represented by an
11 pound weight which must be propelied horizontally against a restraining force of 2250 pounds
after an initial restraining force of 3750 pounds is overcome. Silicone oil is emploved for internal
damping to keep the acceleration of the propelled weight within limits consistent with human
physiology. Thruster performance data using this test system is presented below.

The thruster is irregular in shape, approximately 16-7/8 inches from the end of the
extended piston to opposite mounting end of the body. An external reservoir is attached to the
body for the accumulation of oil as it is metered from the body. The piston is initially locked
in the body with a “‘shear pin’’ which will unlock upor. the application of 2 compressive load
of 1150 pounds. The thruster also has a final lock which holds the piston in the retracted
position and is capable of withstanding a tensile load of 15,000 pounds without unlocking.

PRINCIPAL CHARACTERISTICS

Approximate Thrust G700 psi

Completed Stroke 4.42 inches

Assembled Weight © 5.0 ibs.

Resistive Force (shear pin) _ 3750 1bs.

Resistive Force {air load) 2250 pounds

Firing Method Propellant Gas

Temperature Limits ~65°F 10 4 165°F

Propeiied Mass 11 Ibs.

Operating Time T -65°F 500 milliseconds, approsimately

2.39
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Thruster, Cartridge Actuated, M15
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Propellent Actuoted Devices

TFhrusters

M20A1 THRUSTER

The M2031 Thruster is a component part of an arrorafo system whose ;wur;irs.x- S R
jettison the capupy ot an arcraft priof o implementing the excape procedure of aircraft per-
sonnel from the aircraft. The thruster is required to complete a S inch stroke against a consiant
force. With the thruster conneceed 1o a 30 pound weight, the piston shall move a constant load of
3000 pounds, horizontally. throughout its entire § inch stroke.

The thruster is cylindrical in shape. approximately 12.6 inches long and 1.4 inches in
diameter. The piston is initially locked by 4 keys in a locking groove and will withstand a
tensile load of 2000 pounds without separation or mechanical failure.

PRINCIPAL CHARACTERISTICS

Average Peak Thrust Under Normsl Load ¥ 70°F ' ; S87T ibs.

Completed Stroke 5.0 inches
Average Suoke Time 046 sec.
Assembled Weight : 3.6 Ibs.
Propelled Mass, Horizontal 50 1bs.

Firing Method : Propellant Gas
Temperature Limits - 65°F 1o - 2007F
Restraining Force o 3000 Ibs.

Force Required to Unlock Initial Lock 60 ibs.

2.5
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Thruster, Cartridge Actvoted, M20A1
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Propellant Actugted Devices

Cotopults

 INTRODUCTION

coeription

The catapult is 2 two or three tube telescoping device, containing an explosive compo-
nent, designed for upward or downward ejection of crewmen and their seat from high-speed aircraft
to provide safe escape {rom disabled aircraft.

Operation

The catapult must impart to its load (ejection seat with occupant® a velocity which will
insure its clearing the aircrah and reach sufficient height to permit full depiovmest of a pazachute
at the same time keeping the acceleration w:thm safe physinlogical i;m;ts

Two additional t'ypes of catapults have been designed to indoctrinate USAF trainees in
the catapult ejection procedures; namely, one type which is used on a fixed vetical tsammg tower
and 2 mobile type which propells the seat and occupant along a guided \'esmai track.

3.1/3:2




Propellant Actuoted Devices

Catapults

CATAPULT, AIRCRAFT EJECTION SEAT, M1Al

The first carapulet developed for USAF was the mechanically actuated M1A1 Catapult.
The catapult is a three rube relescoping ejection device, containing an explosive cartridge, de-
signed for upward ejection of crewmen and their seat from high speed aircrafc to provide safe
| » escape from disabled aircraft.

| The carapulc is approximately 39 inches long and 2.3 inches in diameter. The catapulr
‘ is actuated by removal of the safety locking pin first and manual operation of the sear through a
pulley system connected to a lever on the pilot’'s seat, Rotation of the sear unlocks the catapult
_ tubes and releases the spring loaded firing pin which strikes and detonates the primer, therby
i igniting the black powder and propellant in the M28A!l Cartridge. The catapult thrust which is
developed from the expanding gases of the buming propellant, forces the inside and telescoping
' tubes to move simultaneously until the shoulder on the telescoping tube comes in cenract with
cthe trunnion, thus restricting its movement. The continzous moving block assembly and inside
tube are ejected with the seat. The outside and telescoping tubes remain with the aircrafc,

PRINCIPAL CHARACTERISTICS

Stroke '66.0 inches
o Weight (total assembly) 8.2 pounds
Propelled Weight 300.0 pounds
Temperature Limits -65°F to + 160°F
Max Acceleration (at 70°F) 200 g
Velocity, min (at 70°F) 60.0 fps
Max. Rate of Change of Acceleration
(at 70°F) 170.0 g.'sec
Firing method Mechanical Actuation
Stroke Time (at 70°F) ¢ 270 sec

3.3
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Cotapult, Aircraft Ejection Seot, MIA
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Cotcpult, Aircraft Ejection Seat, M1A1
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Cotopult, Aircraft Ejection Sect, M1AY
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Propellont Actuated Devices

Catapults

P CATAPULT, AIRCRAFT EJECTION SEAT, TRAINING, M2

The Catapult, Aircraft Ejection Seat, Training, M2 with the Cartridge M30AL was designed
to be used on a fixed vertical training tower for indoctrinating United States Air Force trainees in
i the catapult ejection procedure. In this application, the catapult ejects the scat and occupant along
a guided track to about a height of 40 feet with moderate acceleration.

The training catapult is a three-tube, mechanically actuated unit which is constructed of
steel. This catapult is approximately 39 inches long and 2.2 inches in diameter. After remaval of
the safety locking pin, the catapult is actuated by manual rotation of the sear through a pulley sys-
tem connected to the actuating lever on the indoctrinee’s seat. Rotation of the sear releases the
spring-londed firing pin which strikes and detonates the primer, thereby igniting the black powder
‘ and propellant in the M30A1 Cartcidge. The Carapulr thruse which is Geveloped rom tie expanding
! gases of the burning propellant, forces the inside and telescoping tubes to move simultancously
until the shoulder on the telescoping tube comes in contact with the trunnion, thus restricting its
movement. The continuous moving block assembly and inside tube are ejected with the seat. The
outside and telescoping tubes remain with the simulated cockpit.

The catapult is designed for repeated use on a fixed tower installation, with a new car-
tridge inserted for each firing.

PRINCIPAL CHARACTERISTICS

Stroke 60.0 inches

Weight (total assembly) ' 13.0 pounds
Propelled Weight 300.0 pounds
Temperature Limits ~G5°F to + 160°F
Max Acceleration (at 70“F) 1202

Velocity, min (at 70°F) 38 fps

Max Ratec of Change of Accel (at TO0°F) 150 g'sec

Firing Method Mechanical Actuation
Stroke Time (at 70°F) 0.210 scconds
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Catapult, Aircraft Ejection Sect, Troining, M2
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Cotapult, Aircraft Ejection Seat, Training, M2
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Catopult, Alreraft Ejaction Sect, Troining, M2
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Propellant Actuated Devices

Cotapults

CATAPULT, AIRCRAFT EJECTION SEAT, M3A)

The M3A1 Catapult is a gas actuated three-tube telescoping device containing an explo-

sive cartridge, designed to propel upward, an ejection seat together with a crewman from high-
speed aircraft to provide safe escape from disabled aircraft.

The catapult is approximately 51 inches long and 3.0 inches in diameter. The catapult -
has an initiator attached by a length of flexible hose. When the initiator is functioned, the gas
developed flows through the flexible hose, exerting force against the cacapult firing pin. The
firing pin is propelled forward and sirikes and detonates the primer, thereby igniting the black
powder and propellant in the M36 Caruidge. The catapult is uniocked by cam action as the firing
pin moves toward the primer, unlocking the block assembly and inside tube. The catapult thrust
which is developed from the expanding gases of the burning propellant forces the inside and
telescoping tubes to move simultaneously until the shoulder on the telescoping tube comes in
contact with the trunnion, thus restricting its movement. The continuous moving block assembly '

and inside tube are ejected with the seat. The outside and telescoping tubes remain with the
aircraft.

PRINCIPAL CHARACTERISTICS

Stroke 88.0 inches
Weight (total assembly) 24.9 pounds
Propelled %eight 350.0 pounds
Temperature Limits ~65°F to +160°F
Max Accel. (at T0°F) 20.0g
Velocity, min. (at 70°F) 77.0 fps
Max Rate of Change of Accel

(at 70°F) 180.0 g/sec
Firing Method Gas Actuation
Stroke Time (at 70°F) 0.240 sec

N




Propeliont Actuoted Devices

Catopult, Aircrofr Ejection Seat, M2AY
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Propellont Actuated Devices

Catapult, Aircraft Ejection Seat, M3A1Y
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Propellant Actuated Devices

Catapults

CATAPUL.T, AIRCRAFT EJECTION SEAT, M4Al

The M4A1 Catapult is a gas actuated three-tube telescoping device, containing an explo-
sive cartridge, designed to propel downward, an ejection seat together with a crewman from high-
speed zircraft to provide safe escape from disabled aircraft.

The catapult is approximately 31 inches long and 2.6 inches in diameter. The catapult
has an initiator attached by 2 iength of flexible hose. When the initiator is functioned, the pas
developed flows through the flexible hose, exerting force against the catapult firing pin. The
firing pin is propelled forward and strikes and detonates the primer, thereby igniting the black
powder and propellant in the M37 Cartridge. The catapult is unlocked by cam action as the firing
pin moves toward the primer, unlocking the block assembly and inside tube. The catapult thrust
which is developed from the expanding gases of the burning propellant, forces the inside and
telescoping tubes to move simultaniously until the shoulder on the telescoping tube comes in
contact with the ring tube stop, thus restricting its movement. The continuous moving block

assembly and inside wbe are ejected with the seat. The outside and telescoping tubes remain
with the aircraft.

PRINCIPAL CHARACTERISTICS

Stroke 45.0 inches
Weight (total assembly) 6.7 pounds
Propelled Keight 325.0 pounds
Temperature Limits --637F to + 160°F
Max Accel (at 70°F) 12.5 ¢
Velocity, min. (at 70°F) 38.9) fp:
Max rate of change of Accel

(at 70°F) 100.6 g ‘sec
Firing Method Gas Actuation
Stroke Time (at “u°F) ‘ 0.240 s

3.15




Propellant Actuated Devices

Cotopult, Aireroft Ejaction Seat, M4Al
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Propellant Actusted Devices

Catapylt, Aircraft Ejection Seor, MAAL
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Propellant Actyated Devices

Catopult

CATAPULT, AIRCRAFT EJECTION SEAT, MSAl

The M5A1 Catapult is a gas actuated three-tube telescoping device containing an explo-
sive cartridge, designed to propel upward an ejection seat together with a crewman from high-
speed aircraft to provide safe escape from disabled aircrafe.

The catapult is approximately 39 inches long and 2.3 inches in diameter. The ca:apult
has an initiator attached by a length of flexible hose. When the initiator is functioned, the gas
developed flows through the flexible hose, exerting force against the catapult firing pin. The
i firing pin is propellied forward and strikes and detonates the primer, thereby igniting the black
: powder and propellant in the M28A1 Cartridge. The catapult is unlocked by cam action as the
firing pin moves toward the primer, unlocking the block assembly and inside tube. The catapult
thrust which is developed from the expanding gases of the burning propellant forces the inside
and telescoping tubes to move simultaniously until the shoulder on the telescoping tube comes
in contact with the trunnion, thus restricting its movement. The continuous moving block assem-

bly and inside tube are ejected with the seat. The outside and telescoping tubes remain with
the aircraft. ' ‘

‘ PRINCIPAL CHARACTERISTICS

\ v Stroke 66.0 inches

! Weight (total assy) 8.2 pounds
Propelled Weight 300.0 pounds
Temperature limits ~65°F to +160°F

’ Max Accel (at 70°F) 20.0 g
Velocity, min (at 70°F) 60.0 fps
Max rate of change of accel

(at 70°F) 170.0 g/sec

Firing Method Gas Actuation
Stroke Time (at 70°F) 0.220 sec
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Propellont Actucted Davices

Cotapult, Aircroft Ejection Seut, MSAI
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Propellant Actvated Devices

Coatapult, Aircraft Ejection Seat, M5A1
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Propeliont Actuoted Devicms

Catapult, Aircraft Ejection Seot, MSA)
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Propeliant Actuated Devices

Catapults

CATAPULT, AIRCRAFT EJECTION SEAT, TRAINING, M6AT

The M6A1 Catapult with the Cartridge, Aircraft Ejection Seat Catapule, Training, M57
was designed to be used in the MH-15 Ejection Sear, Indoctrination Trainer (Mobile Type) for
indoctrinating U. S. Air Force trainees in the catapult ejection procedures. In this application,

the catapult ejects the seat and occupant along a guided track to about a height of 12 fect with
moderate acceleratien.

The training catapult is a two-tube, mechanically actuated, short stroke unit which
is constructed of steel. The catapult is approximately 50.0 inches long. After actuation of the
safety plate, the catapult is actuated by mechanical operation by the indoctrinee by means of a
grip on the arm rest which is connected to the firing arm by a cable. Squeezing the grip rotates
the firing arm and releases the spring loaded firing pin which strikes and detonates the primer,
thereby igniting the black powder and propellant in the M57 Cartridge. The cdtapult thrust
which is developed from the expanding gases of the burning propellant propels the seat and
occupant up the tower. The inside tube and firing head assembly. which are attached to the
seat, separate from the outside tube and are carried with che seat on ascent. The ourside tube
and its permanently attached parts remain in the cockpit of the trainer.

There are two safety systems connected to the catapult. The first system consisting
of a plate prevents firing of the catapult inadvertently by the trainee, while the second prevents
seat movement in the event of cartridge failure or other malfunctions. The latter safety system
is accomplished by rotating the carapult outside tube through a cable locking system located on
the trainer. This rotation causes the lugs of the bell cap located on top of the outside tube to

engage corresponding protrusions inside the trunnion and securely locks both inner and outer
tubes together,

A ballistc safety value assembly, incorporating a pre-bulged rupture disc, is attached
to the lower end of the catapult outside tube and its purpose is to bleed off excessive gas
pressure which might result in an excessive height of travel on the trainer.

PRINCIPAL CHARACTERISTICS

Stroke . 21.0 inches

Weight (total Assembly) 31.5 pounds
Propelled weight 300.0 pounds
Temperature Limits 40°F 1o 125°F

Max accel (ar 7O°F) 8.5¢g

Firing Method Mechanical Actuation
Stroke Time (at 70°F) 0.103 sec

3.23
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Prepellont Actuoted Devices

Catapult, Aircraft Ejection Seat, Training, MéA1L
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Propellant Actucted Devices

Catapult, Aircraft Ejection Seat, Training, M6A)
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Prepellant Actuated Devices

Catapults

CATAPULT, AIRCRAFT EJECTION SEAT, M8 . ?

The M8 Catapult is a rocket-assisted two tube telescoping device developed for use in
the F105 Aircraft to provide ‘‘off-the-deck’’ as well as high speed ejection capability from dis-
abiled aircraft. The catapult is a two-stage device; the initial booster phase and final rocket
motor phase. 1

The catapult is approximately 46.3 inches long and 2.89 inches in diameter. The cata- ’

pult has an initiator attached by a length of flexible hose. When the initiator is functioned, the :
gas developed flows through the hose, exerting force against the catapule firing pin. The firing }
pin is propelled /- ~vard and strikes and detonates the primer contained in the primary igniter. !
This action i the firing of the booster phase. The primer ignites the pyrorechnic compo- i
sition contain .= igniter which flashes down che booster tube igniting the strip propellant

bonded co the s::., nulder. The booster gas pressure moves the can, thereby permitting the tangs

of the nozzle retainer to be cammed inward, unlocking the unit. Continued booster gas production
propels the rocket motor and the seart vertically. At a point prior to motor tube separation, the
cable, which is attached to the can, engages the cable guide on the strip holder assembly and
forces the piston slider valve downward uncovering the gas by-pass ports on the cylinder booster
tube assembly. This allows the hot booster gases to dump into the motor chamber which ignites
the auxiliary igniter and the rocket propellant grain. The burning propellant grain produces gas

at a high rate, pressurizing the motor chamber. This pressure forces out the nozzle cups allow-
ing the gas to exhaust through the nozzle ports, thus providing thrust which propels the seat and
occupant upward and forward. The nozzle is canted 37°30, so as to direct the rocket thrust through
the center of gravity of the seat-man combination.

PRINCIPAL CHARACTERISTICS

Weight (total assembly) ) 27.0 1bs.
Propelled Weight 350.0 Ibs.
Temperature Limits ~65%to +160°F

Cotapult (Booster Section)

Stroke 40 inches
Max Acceleration (at 70°F) 20.0 g
Velocity {at 70°F) -40.0 fps
Max Rate of Change of

Acceleration (at T0°F) 300.0 grsec
Stroke Tie (at 70°F) 0.175 sec
Firing Method Gas Actuation

3.27
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Propellant Actuated Devices

Cotapults
PRINCIPAL CHARACTERISTICS (M8 Cont'd)
Rocket {Sustainer Section)
Action Time, max {at T0°F} 0.400 sec.
Impulse {resultant at 70°F) o 1200 lb-sec.
Pressure, max 4600 psi.
ignition Delay, max {at 70°F) - 0.012 sec.
Nozzle Angle 37°3¢0°
3.8




Propellant Actyated Devices

Cotapult, Aircraft Ejection Seat, M8

CROSS-SECTION DRAWING
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Pellet Assembly W Screw (2)
H Tube, Motor "X Washer (2)
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Propellant Actuated Devices

Caotopults

CATAPULT, AIRCRAFT EJECTION SEAT, M9

The M9 Catapult is a rocket-assisted two tube telescoping device developed for use
in the T-38 Aircraft to provide "'off-the-deck’” as well as high speed ejection capability from
disabled aircraft. The catapult is a two-stage device; the initial booster phase and final rocke:
motor phase. ' ’

The catapult is approximately 41.9 inches long and 2.89 inches in diameter. The cata-
pult has an initiator attached by a length of flexible hose. When the initiator is functioned, the
gas developed flows through the hose, exerting force against the catapult firing pin. The firing
pin is propelled forward and strikes and detonates the primer contained in the primary igniter.
This action initiates the firing of the booster phase. The primer ignites the pyrotechnic compo-
sition contained in the igniter which flashes down the booster tube igniting the strip propellant
bonded to the strip holder. The booster gas pressure moves the can, thereby permitting the tangs
of the nozzle retainer to be cammed inward, unlocking the unit. Continued booster gas production
propels the rocket motor and che seat vertically. At a point prior to motor tube separation, the
cable, which is atrached to the can, ¢ngages the cable guide on the strip holder assembly and
forces the piston slider valve downward uncoverng the gas by-pacs ports on the cylinder booster
tube assembly. This allows the hot booster gases to dump into the motor chamher which ignites
the auxiliary igniter and the rocket propellant grain. The biuing propellant giain produces gas
ata high rate, pressurizing the motor chamber. This pressure forces out the nozzle cups allow-
ing the gas to exhaust through the norzic ports, thus providing thrust which ropels the seat
and occupant upward and forward. The nozzle is canted 47° 30", so as to direct the rocket thrust
through the center of gravity of the seat-man combination. '

PRINCIPAL CHARACTERISTICS L -

Weight (total Assembly) 24.0 Ibs.
Propelled Weight - 350 lbs.
Temperature Limits ~65°F 1o + L6U°F

Cotopult (Booster Section)

Stroke ' ~ 35-3,4 inches

Max Accel. {at T0°F) . 200

Velocity {at 70°F} 40.0 Ips

Max. Rate of Change of o
Accel. (at 70°F ' 30U g sec

Suoke Time {at 70°F) - 0.160 sec

Firing Method © Gas Actuation

3.31




Propellant Actuated Devices

Cotapults

PRINCIPAL CHARACTERISTICS (M9 Cont'd)

Rocket (Sustainer Section)

Action Time, max (at T0°F) 0.350 sec
Impulse (resultant ar 70°F) 1100 lb-sec
Pressure, max 4600 psi
Ignition Delay, max (at 70°F) 0.012 sec
Nozzle Angle 47°30°

3.32
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Propellant Actuated Devices

Catapult, Aircraft Ejection Sect, M9
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Propeliont Actuated Davices i o

Catopults

CATAPULT, AIRCRAFT EJECTION SEAT, M10

The M10 Carapult is a rocket-assisted two tube relescoping device developed for use
in the F104 Aircraft to provide “off-the-deck” as well as high speed ejection capability from
disabled aircraft. The catapult is a two stage device; the initial booster phase and final rocket
motor phase.

The catapult is approximately 44.1 inches long and 2.89 inches in diameter. The cata-
pult has an initiator attached by a length of flexible hose. When the initiator is functioned, the
gas developed flows through the hose, exerting force against the catapult firing pin. The firing
pin is propelled forward and strikes and detonates the primer contained in the primary igniter.

" This action initiates the firing of the booster phase. The primer ignites the pyrotechnic compo-
sition contained in the igniter which flashes down the booster tube igniting the stip propellant
"bonded to the strip holder. The booster gas pressure moves the can, thereby permitting the tangs
of the nozzle retainer to be cammed inward, unlocking the unit. Continued booster gas production
propels the rocket motorand the seat vertically. At a point prior to motor tube separation the
cable, which is attached to the can, engages the cable guide on the strip holder assembly and
forces the piston slider valve downward uncovering the gas by-pass ports on the cylinder booster
tube assembly. This allows the hot booster gases to dump into the motor chamber which ignite
the auxiliary igniter and the rocket propellant grain. The butning propellant grain produces gas
at a high rate, pressurizing the motor chamber. This pressure forces out the nozzle cups allow-
ing the gas to exhaust through the nozzle ports, thus providing thrust which propels the sear and
sccupant upwarnd and forward. The nozzle is canted 3620, so as to direct the rocker thrust
through the center of gravity of the seat-man combination. ‘

PRINCIPAL CHARACTERISTICS

Weight (Total Assy) 26.0 pounds
Propelled Weight 400.0 pounds
Temperature Limits ~65°F 1o + 160°F

Catapult {Booster Section}

Stroke 34.0 inches
Max. Acceleration (at 70°F) 2003
Velocity {at 70°F) : 40.0 fps

Max. Rate of Change of ; 4
Acceleration (at 70°F) 330.0 g/sec

Stroke time {at 70°F) 0.155 sec

Fising Method - Gas Actuation

3.35




Propellant Actuated Devices '

Catapults

PRINCIPAL CHARACTERISTICS (M10 Cont'd)

Rocket (Sustainer Section)

Action Time, max. (at 70°F) 0.400 sec
Impulse (resultant, at 70°F) 1100 lb-sec
Pressure, max. 4600 psi
Ignition Delay, max. (at 70°F) 0.012 sec
Nozzle Angle - 36°20°

3.3
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o Propeliont Actuated Device$

Catopuit, Aircraft Ejection Seat, M10
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Propeliant Actuated Devices

Initiators

INTRODUCTION

Description:

v

An initiator is an actuating energy source for the operation of the firing mechanisms of
other propellant actuated device components of aircrew escape systems. it is a cyvlindrical
device consisting of a chamber with a pressure outlet pert, a firing mechanism and a cartridge.

Initiator devices are ciassified in accordance with the following characteristics:
(1) Method of Actuation — mechanical or gas pressure; (2) Function Time - nondelay or delay;
and (3) Performance ~ low or high pressure energy.

Operation:

Actuation of the mechanical initiator is accomplished by an axial load application to
the initiator pin. The firing pin, which is locked to the initiator pin with steel balls, compresses
the spring enclosed in the firing pin housing and initiator cap. upon initiator pin withdrawai.
When the firing pin enters the relieved section of the spring enclosure, the balls move outward,
disengaging the initiator pin which is withdrawn from the device. The released firing pin is

then propelled against the cartridge percussion primer by the exerted force of the compressed
spring. ’

Actuation of the gas-fired initiator is accomplished when gas pressure, supplied by
another propellant actuated device is introduced into the initiacor inlec port, exerting a force
against the firing pin which is retained in position by a shear pin. The resultant force appli-
cation, causing shearing of the pin, propels the firing pin against the cartridge percussion primer.

4-1/4.2




Propeliont Actuated Devices

Initiators

’ ~INITIATOR, CARTRIDGE ACTUATED, M3Al

The M3Al [nitiator consists of a constant volume chamber with a pressure outlet port
incorporating a standard pressure fitting, a mechanically operated firing mechanism and an M73

Cartridge. A length of tube or hose connects the initiator 1o another remotely installed propellant
actuated device.

Upcn cartridge function, the gas produced by the burning of the propellant and black
powder charge flows through the tube ro the gas pressure actuated firing mechanism of the other .
propeliant actuated device, exerting a force which propels the firing pin against the cartridge ‘ B
contained in that device. The lengrh of the connecting tube and/or hose, or the distance that ‘ -
the initiator can be mounted from the other device,

is limited by the firing pin energy required
for reliable operation of the device. :

PRINCIPAL CHARACTERISTICS ~ ]

Actuation Method - Mechanical
Acteation Force 40 1bs. min.
‘Temperature Limits ~65°F to +160°F
Assembled ¥eight 0.9 ib. -
TYPICAL PERFORMANCE f
Goge Chomber Vol. = .062 in3
Flexible Hose MS28741.4
=]
x 6
z 0o
&
v 4
> ®
;";f Y
¥z
o
- . . H .
1 & ; -
0 4 8 12 1 20 o

Tube length (f0)




Propeliant Actuated Devices

Initictor, Cartridge Actuated, M3A1

. CROSS-SECTION DRAWING
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Propellont Actuated i‘.’*ewéﬁs

{nitiators -

INITIATOR CARTRIDGE ACTUATED, DELAY, N4

The M4 Initiator consists of a constant volume chamber with a pressure outler port ,
incorporating a standard pressure fitting, a mechanically operated firing mechanism and an M46
Delay Cartridge. A length of rube or hose connects the initiator to another remotely installed
propellant actuated device, -

Upon cartridge function, an M5 Delay Element contained in the cartridge burns for 2
seconds, after which the propellant and black powder are ignited. The gas produced by the
burning of the propellant and black powder charge flows through the tube to the gas pressure
actuated firing mechanism of the other propeliant actuated device, exerting a force which pro-
pels the firing pin against the carridge contained in that device. The length of the connecting
tube and/or hose, or the distance that the initiator can be mounted from the other device, is
limited by the firing pin energy required for reliable operation of the device .

PRINCIPAL CHARACTERISTICS

-Actuation Method Mechanical

Actuation Force 40 Ibs. min.
Temperatere Limits =65°F to +160°F
Assembled Weight 1.0 Ib.
Delay Time 2.0 seconds
TYPICAL PERFORMANCE
11 Goge Chamber Vol. = .062 in3
-5 T Floxible Hose M$28741-4
- ~| 70°F '
s
2 -
»
=3
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¢ e
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@
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b
¢ 2 4 $ -] i
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Propellant Actyated Devices

Initictor, Cartridge Actuated, Deloy, M4
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Fropellont Actucted Devices

Initioters

INITIATOR, CARTRIDGE ACTUATED, M5A2

The M5A2 Initiator consists of a constant volume chamber with a pressure outler port
incorporating a standard pressure fitting, a gas pressure actuated firing mechansim and an M73

Cartridge. A leagth of tube or hose connects the initiator to another remotely installed propellant
aviuated device. ‘ ‘

Upon cartridge function, the gas produced by the burning of the propellant and black
powder charge flows through the tube to the gas pressure actuated firing mechanism of the other
propellant actuated device, exarting a force which propels the firing pin against the cartridge
contained in that device. The length of connecting twube and/or hose, or the distance that the

initiator can be mounted from the other device, is limited by the firing pin energy required for
reliable operation of the device, . '

PRINCIPAL CHARACTERISTICS

" Actuation Method Gas Pressure
Actuation Force 750 g-i min.
Temperature Limits ~65°F to +160°F
Assembled Weight 0.9°1b.

" TYPICAL PERFORMANCE
- Gage Chombar Vol. = .062 in3
Floxible Hese MS 287414
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Propeilont Actuated Devices

Initiator, Cartridge Actuated, M5A2

CROSS-SECTION DRAWING
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Propeliont Actuated Devices

Initiotors

INITIATOR, CARTRIDGE ACTUATED, DELAY, M6A]

The M6A1 Delay Initiator consists of a constant volume chamber with a pressure outlet
port incorporating a standard pressure fitting, a gas pressure actuated firing mechanism and
an Md6 Celay Cartridge. A length of wbe or hose connects the initiator to another remotely
installed propeliant actusted device. ‘

Upon cartridge function, an M5 Delay Element contained in the cartridge burns for two
seconds, after which the propellant and black powder are ignited. The gas produced by the
burning of the propellant and black powder charge flows through the tube to the gas pressure
actuated firing mechanism of the other propellant actuated device, exerting a force which propels
the firing pin against the cartridge contained in that device. The length of the connecting tube
and/or hose, or the distance that the inkiam; can be mounted from the other device, is limited
by che firing pin energy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuatrion Method - Gas Pressure
Actuartion Force -~ 750 psimin,
Temperature Limits ~65°F 1o +160°F
Assembled Weight 0.9 Ib.
TYPICAL PERFORMANCE
Gage Chomber Vol = .062in?
5 XETT Flexible Hose M§28741.4
B rocr
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onpcllgn' Actunted Devices

Initiator, Cartridge Actuated, Delay, M6AY
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Propsilont Actusted Devices

Initiotors

INITIATOR, CARTRIDGE ACTUATED, M8

The MB [aitiator is a cylindrical constant volume device consisting of a mechanically
operated firing mechanism, a2 chamber and end cap with a pressure outlet port incotporating a
standard pressure firting and an M6B Cartridge. A length of tube o hose connects the initiator to
another remotely installed propellant actuated device.

Upon cartridge functiop. the gas produced by burning of the propellant and black powder
charge flows through the tube to the gas pressure actuated firing mechanism of the other propel-
iant acteated device, exerting a force which propels the firing pin against the cartridge contained
in that device. The length of connecting tube and/or hose, or the distance that the initiater can be
mounted from the other device, is limited hy the firing pin energy required for reliable operation of
the device. The MB Initiator is capable of delivering to an .062 in3 terminal chamber volume at the
end of a 30 foot length of M328741-4 hose, pressure within the limits of 1000 psi minimum and
3000 psi maximu‘mf ' '

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical
Actuation Force 40 1bs min

- Temperature Limits k ~-65°F to +160°F
Assembled Weight 3.2 Ibs. '
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Propellant Actuated Devices

Initiator, Cortridge Actuated, M8
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Propellont Actunted Devices

Initiators

INITIATOR, CARTRIDGE ACTUATED, M9

The M9 Initiator is a cylindrical constant volume device consisting of a gas pressure
actuated firning mechanism, a chamber and end vap with a pressurc outlet port incorporating 2
standard pressure fitting and an M69 Cartridge. A length of tube or hose connects the initiator
te another remotely installed propellant actuated device. ' o

Upon cartridge function, the gas produced by burning of the propellant and black powder
charge flow: through the tube to the gas pressure actuated firing mechanism of the other propel-
lant actuated device, exerting a force which propels the firing pin against the cartridge contained
in that device. The length of connecting tube and/or hose, or the distance that the initiator can be
mounted from the other device, is limited by the fiting pin enetgy required for reliable operation of
the device. The M9 Initiacor is capable of delivering to an .062 in3 terminal chamber volume at the
end of a 30 foot length of MS28741-4 hose, pressure within the limits of 1000 psi minimum and
3000 psi maximum.

PRINCIPAL CHARACTERISTICS

‘Actuation Methed . Gas Pressure
‘Actuation Force ' 750 st min
Temperature Limits --65°F to + 160°F

Assembled Weight ) 3.2 1bs.
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Propellant Aztuated Devices

Initiator, Cartridge Actuated, M9
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Propeliont Actuoted Devices

Initiators

INITIATOR, CARTRIDGE ACTUATED, DELAY, 410

The M1 Delay Initiator consists of a constant volume chamber with a pressurc outler
port incotporating a standard pressure fitting, a gas pressure actuated firing mechanismand an
MT0 Delay Cartridge. A length of tube or hose connects the initiator to another remotely in-
stalled propellant actuated device.

Upon cartridge function, an M5 Delay Element contained in the carntridge buras for two
seconds, after which the propeliant and black powder are igniied. The gas produced by the burn-
ing of the propellant and black powder charge flows through the tube to the pas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin against the cartridge contained in that device. The length of the connecting tube and or hose,

or the distance that the initiator can be mounted from the other device, is limited ky the firing pin -

energy for reliable operation of the device.

- PRINCIPAL CHARACTERISTICS

Actuation Method Gas Pressure
Actuation Force 750 psi min
Temperature Limits —65°F o < 160°F
Assembled Weight 0.9 1b.
Delay Time 2.0 seconds
TYPICAL PERFORMANCE
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Propeliont Actuoted Devices
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Fropellont Actuated Devices

Initictors

INITIATOR CARTRIDGE ACTUATED, DELAY, M12

The M12 Initiator consists of a constant volume chamber with a pressure outlet port
incorporating a standard pressure fitting, 2 mechanically operated firing mechanism and an M7]
Delay Cartridge. A length of tube or hose connects the initiator to another remotely installed
propellant actuated device.

Upon cartridge function, an M8 Delay Element contained in the cartridge buras for 1
second, after which the propellant and black powder are ignited. The gas produced by the
burning of the propellant and black powder charge flows through the tube to the gas pressure
actuated firing mechanism of the other propellant acwared device, exerting a force which propels
the firing pin against the cariridge contained in that device. The length of the comnecting tube
and/or hose, or the distance that the injtiator can be mounted from the other device, is limited
by the firing pin energy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Mechod Mechanical
Acuation Force 40 Ibs. min.
Temperature Limits ~G65°F to +160°F
Assembled Weight 1.0 1b.
Delay Time 1.0 second
TYPICAL PERFORMANCE
- Gage Chomber Yol. = .062 in3
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Propeliant Actucted Devices

initigtars

INITIATORS, CARTRIDGE ACTUATED, DELAY, K}4

The M14 Delay Initiator, a miniature version of the M45 Delay Initiator, consists of a
constant volume chamber with a pressure outlet port incorporating a standard pressure fitting. a
mechanically operated fiting mechanism and an M84 Delay Cartridge. A length of tube or hose
connects the initiator to another remotely installed propellant acruated device. '

Upon cantridge funceion, an XM25 Delay Element contained in the cartridge, bums for
3 seconds, after which the propellant and black powder are ignited. The gas produced by the bum-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exenting a force which propels the fi:ihg
pin against the cartridge contained in that device. The length of the connecting tube and/or hose,
or distance that the initiator can be mounied from the other device, is limited by the firing pin
energy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical

Actuation Force : 40 Ibs min o
Temperature Limits ~65°F 1o + 160°F
Assembled ¥%eight © 0.391b.
Delay Time 3.0 seconds
Mounting Integral Lugs
TYPICAL PERFORMANCE
Goge Chamber Vol. = .062 in3
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Propellant Actuated Devices

Initiator, Carteidge Actvated, Delay, M14
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Propeiiont Actuaied Devices

initictors

INITIATOR, CARTRIDGE ACTUATED, DELAY, K15

The M15 Delay Initiator, 2 miniature version of the M44 Delay Initiator, consists of a
constant volume chamber with a pressure outlet incorporating a standard pressure fitting, a gas
pressute actuated firing mechanism and an M84 Delay Cartridge. A length of tube or hose
connects the initiator to another remotely installed propellant actuated device.

Upon cartridge function, an XM25 Delay Element contained in the cartridge burns for 3
seconds, after which the pr&pellém 2nd black powder are ignited. The gas produced by the burn-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin against the cartridge contained in that device. The length of the connecting tube and/or hose,
or the distance that the initiator can be mounted from the other device is limited by the firing pin
energy for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Gas Pressure
Actuation Force 750 psi min
Temperature Limits ~65°F to +160°F
Assembled Weight 0.39 1b.
Delay Time 3.0 seconds
Mounting integral Lugs
TYPICAL PERFORMANCE
I Goge Chamber Vol. = .062 in3
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Propellont Actuoted Devices

Initiator, Covfridge Actuated, Delay, M15
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~ Propellont Actucted Devices

initiators

_ INITIATOR, CARTRIDGE ACTUATED, DELAY, M16

The M16 Delay Initiator, a miniature version of the M43 Delay Initiator, consists of a
constant volume chamber with a pressure outlet port incorporating a standard §ress'ure fiing, a
mechanically operated firing mechanism and an XMBS Delay Cartridge. A length of tube or hose
cc mects the initiator to another remotely installed propelliant actuated device. '

Upon cartridge function, an XM25 Delay Element contained in the cartsidge, bums for
3 seconds, after which the propellant and black powder are ignited. The gas produced by the bura-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin against the cartridge contained in that device. The length of the connecting wbe and/or hose,
or distance that the initiator can be mounted from the other device, is iims:ed by the f;rmg pin en-
ergy required for reliable operation of the device. :

PRINCIPAL CHARACTERISTICS

Actuation Method ‘ sechanical
Actuation Force 40 1bs min
Temperature Limits ~65°F to « 160°F
Assembled Weight 0.39 Ib.
Delay Time ’ 3.0 scconds
Mounting Integral Lugs
TYPICAL PERFORMANCE
Goge Chamber Vol. =.062 in3
Flexible Hose M5 28741.4
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Propelliant Actuoted Devices

tnitiator, Cartridge Actuated, Delay, M16
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Propeliont Actuated Devices

Initiotors

INITIATOR, CARTRIDGE ACTUATED, DELAY, M26

The M26 Delay Initiator consists of a constant volume chamber with a pressure outlet
port incorporating a standard pressure fitting. a gas pressure actuated firing mechanism and a
M90 Delay Cartridge. A length of tube or hose connects the initiacor to another remotely installed
propeliant actuated device. :

Upon cartridge fuaction, an M14 Delay Element conrained in the cartridge burns for 0.3
second, after which the propellant and black powder are ignited. The gas produced by the burning
of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propeliant actuated device, exerting a force which propels the
firing pin against the cariridge contained in that device. The length of the connecting tube and or
hose, or the distance that the initiator can be mounted from the other device, is limited by the
firing pin energy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Acteation Method Ga Pressure

Actuation Force 750 psi min.
Temperature Limits ~65°F to +160°F
Assembled Veight 0.9 1b.
Delay Time 0.3 second
TYPICAL PERFORMANCE
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Propeliont Actunted Devices

initiotors

INITIATOR, CARTRIDGE ACTUATED, M27

The M27 Inttiator, » miniature version of the M3A1 Initiator, consists of a constant vol-
ume chamber with a pressure outlet port incotporating a standard pressure fitting, a mechanically
operted firing mechanism and an MD) Carridge, A length of tube or hose connects the initiator to
another remotely installed propellant actuated device. '

Upon cartridge function, the gas produced by the burning of the propeliant and black pow-
* der charge flows through the tube to the gas pressure actuated firing mechanism of the other pro-
pellant actuated device, exerting a force which propels the firing pin against the cartridge con-
tained in that device. The length of the connecting tube and/or hose, or distance that the initiator
can be mounted from the other device, is limited by the firing pin energy required for reliable oper-
ation of the device.

PRINCIPAL CHARACTERISTICS

, Actua{ien Method ; Mechanical
% ‘ Actuation Force 40 lbs min
: Temperature Limits -65° 10 + 160°F
Assembled Weight : 0.33 1b.
Mounting ~ : integral Lugs
[
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Peopellant Actuoted Devices

tnitiator, Cartridge Actuated, M27
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Frapeliont Acteated Devices

Initintors

INITIATOR, CARTRIDGE ACTUATED, M28

The M28 Initiator, 2 miniature vension of the M5A2 Inttiator, consists of a constant veol-
ume chamber with a pressure outlet port incorporating a standard pressure fitting, a gas pressure
actuated firing mechanism and an MD1 Cartridge. A length of tube o1 hose connects the initiator
to another remotely installed propeilant device.

Ujon cartridge function, the gas produced by the burning of the propellant and black pow-
der charge flows through the tube to the gas pressure actuated firing mechanism of the other pro-
- pellant actuated device, exerting a force which propels the firing pin against the carridge con-
tained in that device. The length of connecting tube and/or hose, or the distance that the initiator
can be mounted from the other device, is limited by the firing pin energy required for reliable oper-

ation of the device.

' PRINCIPAL CHARACTERISTICS

Actuation Method
Actuation Force
Temperature Limits
Assembled Weight

Gas Pressure
. 750 psi min
~65°F to + 160°F

0.3 ib.

Tube length {f1)

Mounting Integral Lugs
TYPICAL PERFORMANCE
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Propeliont Actecied Devices

Initistens

INITIATOR, CARTRIDGE ACTUATED, 429

The M9 Inttiator consists of a constant volume chamber nith o prossute outlet port
incorporating a standard pressurc fitting, a mechanically operated tiring mechawsm, an M73
Cartridge, an integral aming mechanism with a gas intake porr and a manual avernde, and in-
tegral mounting lups. A length of tbe or hose connects the initiator to another remotely -
stalied propellant actuated device,

Actuation of this initiator is accomplished when gas pressure supplied by another pro-
pellant actuated device is introduced into the intake porm of the arming mechanism, causing the
. aming mechanism to disengage with the preloaded initiator pin. The sequence of actuation events
following are the same as those for the conventional mechanical initiator.

Upon cartridge function, the gas produced by the buming of the propeliant and black pow-
der charge flows through the tube to the gas pressure actuated firing mechanism of the sther pro-
peliant actuated device, exerting a force which propels the firing pin against the carntridge contained
in that device. The length of the connecting tube and/or hose, or the distance that the initiator can
be mounted from the othe: device, is limited by the firing pin energy required for reliable operation
of the device. ‘ '

PRINCIPAL CHARACTERISTICS

Actuation Method k Gas Pressure w/manual override
Actuation Force 750 psi min ‘
Initiator Pin Preload 40 lbs min
Manual Override Force 25 Ibs min .
Temperature Limits . —65°F to 1 160°F
Asscmbled Weight ' 1.75 Ibs.
. TYPICAL PERFORMANCE
Gage Chomber Vol. = .062 in3
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Propelient Actuated Devices

Initister, Cartridge Actested, M29

SEE SECTION A-A T =

SECTION A-A
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propellant actuated device.

Upon cartridge function, an M5 Delay Element contained in the cantridge bums for 2
seconds, after which the propeilant and black powder are ignited. The gas produced by the bum-
ing of the propellant and black powder charge flows through the tube 10 the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin against the cartridge contained in that device. The length of the connecting tube and/or hose,
or the distance that the initiator can be mounted from the other device, is limited by the firing pin
energy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical
Acwation Force 40 lbs min
Temperature Limits ~65°F to + 160°F
Assembled Weight : 1.01b.

Delay Time 2.0 seconds

: Propeliont Actuoted Devices . ' ‘
, Iaitiaters . .
INITIATOR,CARTRIDGE ACTUATED, DELAY, M30 .
5 ; The M3 Intaater consists of a constant volume chamber with a pressure outlet port )
i incorporating a standard pressure fitting, a mechanically operated finag mechanism and an M7 ~ :
i R Delay Cartridge. A length of wbe or hose connects the initiator to another remotely instalied :

TYPICAL PERFORMANCE
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Propellont Actucted Devices

Initictors

INITIATOR, CARTRIDGE ACTUATED, DELAY, M3}

The M31 Delay Initiator consists of a constant ~olume chamber with a pressure outlet
port incorporating a standard pressure fitting, a gas pressure actuared {iring mechanism and an
M93 Delay Cartridge. 4 length of tube or hose connects the initiator to another remotely in-
stalled propellant actuated device. '

Upon cartridge function, an M8 Delay Element contained in the cartridge burns for 1
second, after which the propellant and black pewder are ignited. The gas produced by the bum-
ing of the propellant and black powder charge flows through the tube to the gas pressure actu-
ated firing mechanism of the other propeliant actuated device, exerting a force which propels the
firing pin against the cartridge contained in that device. The length of the connecting tube and/
or hose, or the distance that the initiator can be mounted from the a:hes device, is limited by
the firing pin energy for reizsbie operation of the éeu:e

'PRINCIPAL CHARACTERISTICS

Actuation Method - Gas Pressure

Actuation Force 750 psi min
Temperature Limits —65°F 10 +160°F
Assembled Weight 0.9 1b.
Delay Time 1.0 second
TYPICAL PERFORMANCE
Gage Chamber Vol. = .062 in3
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Propellant Actuated Devices

Initiater, Cortridge Actuated, Delay, M31
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Propellant Actucted Devices

initictors
INITIATOR,CARTRIDGE ACTUATED, DELAY, 1%32

The M32 Initiator consists of a constant volume chamber with a pressure outiet port in-
corporating a standard pressure fitting, 2 mechanically operated firing mechanism and an M93
Delay Cartridge. A length of tube or hose connects the initiater to another remotely installed pro-
peliant aciuated device. ‘

Upon cartridge function, an M8 Delay Element contained in the cartridge burns for 1
second, after which the propellant and black powder are ignited. The gas produced by the bum-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin against the cartridge contained in that device. The length of the connecting tube and/or hose,
of the distance that the initiator can be mounted from the other device, is limited by the firing pin
energy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical
Actuation Force ' 40 ibs. min.
Temperature Limits ~65°F 1o +160°F
Assembled Weight 1.0 1b.

Delay Time 1.0 second

TYPICAL PERFORMANCE
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Propellant Actuated Davices

Initiator, Cartridge Actuated, Delay, M32
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Propellont Actuated Devices

Initiotors

INITIATOR, CARTRIDGE ACTUATED, DELAY, N33

The M33 Delay Initiator consists of a constant volume chamber with a pressure outlet
portt incorporating a standatd pressure fitting, a gas pressure actuated firing mechanism and an
M71 Delay Canrridge. A length of tube or hose connects the initiator 10 another remotely installed
propellant acwated device.

Upon cartridge function, an MB Delay Element contained in the cartridge burns for 1
second, after which the propellant and black powder are ignited. The gas produced by the burning
of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the
firing pin against the cartridge contained in that device. The length of the connecting tube and/or
hose, or the distance that the initiator can be mounted from the other device, is limited by the
firing pin energy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Ga Pressure
Actuation Force ' 750 psi min.
Temperatyre Limits -65°F to +160°F
Assembled Weight 0.9 1b.
Delay Time 1.0 second
TYPICAL PERFORMANCE
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Propellant Actuated Devices

Initiater, Cartridge Actuated, Delay, M33
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Propeliant Actuated Devices

Initiators

INITIATOR, CARTRIDGE ACTUATED, DELAY, M42

The M42 Delay Initiater consists of a constant volume chamber with a pressure outlet
port incorporating a standard pressure fitting, a gas pressure actuated firing mechanism and a1
M113 Delay Cartridge. A length of tube or ho.e connects the initiator to another remotely in-
stalled propellant actuated device.

- Upon carrridge function, an MI3 Delay Element contained in the cartridge bums for 3
seconds, after which the propellant and black powder are ignited. The gas produced by the bura-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin against the cartridge contained in that device. The length of the connecting tube and/or hose,
or the distance that the initiator can be mounted from the other device, is limited by the firing pin
energy for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Cas Pressure
Actuation Force C 750 psi min.
Temperature Limits © —65°F to +160°F
Assembled Weight 0.9 1b.
‘Delay Time 2.0 seconds
TYPICAL PERFORMANCE
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Propellant Actyated Devices

Initiator, Cortridge Actuated, Delay, M42
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Propellant Actuated Devices

Initiaters

INITIATOR, CARTRIDGE ACTUATED, DELAY, M43

The M43 Inidator consists of a constant volume chamber with a pressure outlet port in-

‘ corporating a standard pressure fitting, a mechanically operated firing mechanism and an M112

Delay Cartridge. A length of tube or hose connects the initiator to another remotely installed pro-
peliant actuated device.

Upon cartridge fenction, an M13 Delay Element contained in the cartridge burns for 3
seconds, after which the propellant and black powder are ignited. The gas produced by the burn-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propeliant actuated device, exerting a force which propels the firing
pin against the cartridge contained in that device. The length of the connecting tube and/or hose,
ot the distance that the initiator can be mounted from the other device, is limited by the firing pin
energy required for reliable operation of the device. ‘

" PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical
Actuation Force 40 Ibs. min,
. Temperature Limits ~=G65°F 0 +160°F
Assembled Weight 1.01b. t
Delay Time ’ 3.0 seconds
TYPICAL PERFORMANCE
Gage Cﬁnmhar Vol. = .062 a3
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Prapellant Actucted Devices

Initiater, Cartridge Actucted, Delay, M43
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Propeiiont Actuated Devices

Initictors

INITIATOR, CARTRIDGE ACTUATED, DELAY, M44

The Md4 Delay Initiator consists of a constant volume chamber with a pressure outlet
pore incorporating a standard pressure {itting, a gas pressure actuated firing mechanism and an
M114 Delay Cartridge. A length of tube or hose connects the initiator to another remotely installed
propellant actuated device. ' ' :

Upon cartridge function, an M13 Delay Element contained in the cartridge burns for 3
seconds, after which the propellant and black powder are ignited. The gas produced by the
burning of the propeliant and black powder charge flows through the tube to the gas pressute
actuated firing mechanism of the other propellant actuated device, exerting a force which propels
the firing pin against the cartridge contained in that device. The length of the connecting twbe
and/or hose, or the distance that the initiator can be mounted from the other device, is limited
by the firing pin energy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Gas Pressure
Actuation Force 750 psi min.
Temperature Limits ~ '=~65°F t0 +160°F
Assembled Weight 0.9 1b.
Delay Time 3.0 seconds
TYPICAL PERFORMANCE
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Propellont Actuated Devices

Initiotor, Cartridge Actuated, Delay, M44
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Propsliont Actuated Devices

Initictors

INITIATOR CARTRIDGE ACTUATED, DELAY, N45

The M45 Initiator consists of a constant volume chamber with a pressure outlet port
incorporating a standard pressure fitting. a mechanically eperaa-ci firing mechanism and an M114
Delay Cartridge. A length of tube or hose connects :h& initiator to another remotely installed
propeliant actuated device.

Upon cartridge function, an M13 Delay Element contained in the cartridge buras for 3
seconds, after which the propellant and black powder are ignited. The gas produced by the
burning of the propellant and black powder charge flows through the tube to the gas pressure
actuated firing mechanism of the other propellant actuated device, exerting a force which
propels the firing pin against the cartridge contained in that device. The length of the msaec:mg
tube and/or hose, or the distance that the initiater can be mounted from the other device, is
limited by the firing pin energy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actarion Method Mechanical
Actuation Force . 40 Ihs. min.
Temperature Limits ~63°F to +160°F
Assembled Weight 1.0 1b.
Delay Time 3.0 seconds
TYPICAL PERFORMKANCE
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Propelient Actuated Devices

Initiater, Cartridge Actusted, Delay, M45S
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Propeliont Actuated Devices

Initiators

INITIATOR CARTRIDGE ACTUATED, DELAY, K42

The M49 Initiator consists of a constant volume chamber with a pressure outlet port
incorporating a standard pressure fitting, a mechanically operated (iring mechanism and an M90
Delay Cartridge. A length of wwbe or hose connects the initiator to another remotely installed
propellant actuated device. : ‘

Upon cartridge function, an M14 Delay Element contained in the carwridge buras for
0.3 second, after which the propellant and black powder are ignited. The gas produced by the
bumning of the propellant and black powder charge flows through the tube to the gas pressure
actuated firing mechanism of the other propellant actuated device, exerting a force which propels
the firing pin against the canridge contained in that device. The length of the connecting wbe
and:or hose, or the distance that the initiator can be mounted from the other device, is limited
by the firing pin energy required for reliable operation’of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical
Actuation Force 40 Ibs. min.
Temperature Limits -G5°F to +160°F
Assembled Weight 1.01b.

Delay Time 0.3 second

TYPICAL PERFORMANCE
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Propellant Actuated Devices

initiator, Cartridge Actuated, Deloy, M49
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Propellant Actuated Devices

{nitictors

INITIATOR, CARTRIDGE ACTUATED, DELAY, M51

The M51 Delay Initiator consists of a constant volume chamber with a pressure outlet in-
corporating a standard pressure fitting, a gas pressure actuated firing mechanism and an M89
Delay Cartridge. A length of tube or hose connects the initiator to ana{he: remotely instalied pro-
pellant actuared device.

Upon cartridge function, an XM24 Delay Element contained in the cartridge burms for 2
seconds, after which the propellant and black powder arte ignited. The gas produced by the burn-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting 2 force which propels the firing
pin against the cartridge contained in that device. The length of the connecting tube and ‘ot hose,
or the distance that the initiator can be mounted from the other device is §nm{ed by the firing pza
energy for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method , Gas Pressure
Actuation Force 750 psi min.
Temperature Limits ~65°F to + 160°F
Assembled Weighe ‘ 0.391b. -
Delay Time ' 2.0 seconds -
Mounting * Integral Threads
TYPICAL PERFORMANCE
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Propellant Actuated Devices

Initiator, Cartsidge Actuated, Delay, M51
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Propeliont Actucted Devices

initiators

INITIATOR, CARTRIDGE ACTUATED, DELAY, M52

The M52 Delay Initiator consists of a constant volume chamber with a pressure outlet
port incorporating a standard pressure fitting, a2 mechanically operated firing mechanism and an
MX128 Delay Cartridge. A length of tube or hose connects the initiator to another remotely in-
stalled propellant acwated device.

Upon carnridge function, an XMZ2T Delay Element contained in the carntridge, bums for 3
seconds, after which the propellant and black powder are ignited. The pas produced by the burn-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin against the carrridge contained in that device. The length of the connecting tube and/er hose,
or distance that the initiator can be mounted from the other device, is limited by the firing pin
energy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical

Actuation Force 40 1b. min.
Temperature Limits ~65°F to + 160°F
Assembled Weight 0.39 1b,
Delay Time 5.0 seconds
Mounting Integral Threads
TYPICAL PERFORMANCE
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Propellant Actuated Devices

initiator, Cartridge Actuated, Delay, M52
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Propellant Actuated Devices

Initiators

INITIATOR, CARTRIDGE ACTUATED, DELAY, K54

The M54 Delay Initiator consists of a constant volume chamber with a pressure outlet

port incorporating a standard pressure fitting, a mechanically operated firing mechanism and an

- XM128 Delay Carnridge. A length of tube or hose connects the initiator to another remotely in-
stalled propellant actuated device. '

Upon cartridge funcrion, an XM27 Delay Element contained in the canuridge, bums fou
5 seconds, after which the propellant and black powder are ignired. The gas produced by the bum-
~ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin against the cartridge contained in that device. The length of the connecting tube and or hose,
or distance that the initiator can be mounted from the other device, is limited by the firing pin en-
ergy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical

Actuation Force 40 ibs min
Temperature Limits ~65°F to + 160°F
Assembled Weight 0.39 1b.
Delay Time 5.0 seconds
Mounting Integral Lugs
TYPICAL PERFORMANCE
Gage Chamber Vol. = 062 ind
Flexible Hose M5 28741.4
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Initiator, Cartridge Actuated, Delay, M54
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Propellont Actuoted Devices

Initiotors

INITIATOR, CARTRIDGE ACTUATED, H80

The MBO Initiator is a sealed M9 rvpe Initiator which restricts toxic gas leakage to pre-
vent atmospheric contamination exceeding concentration limits safe for human occupancy in ¢a-
capsulated environments. It consists of a gas pressure actuated firing mechanism, a chamber and
end cap with a pressure outlet port incorporating a standard pressure fitting and da M69 Cartridge.
A length of twhe or hose connects the initiator to another remotely installed propellant actuated
device. '

Upon cartridge function, the gas produced by buming of the propellant and black powder
charge flows through the tube to the gas pressure actuated firing mechanism of the other propellant
actuated device, exerdot a force which propels the firing pin against the cartidge contained in
that device. The length of the connecting tube and/or hose, or the distance that the initiator can
be mounted {rom the other device, is limited by the firing pin energy required for reliable vperation
of the device. The MBO Initiator is capable of delivering to an .062 in® terminal chamber volume
at the end of a 30 foot length of MS28741-4 hose, pressure within the limits of 1000 psi minimum
and 3000 psi maximum. : ‘

PRINCIPAL CHARACTE2'STICS

Actuation Method Gas Pressuze
Actuation Force 753G psi min.
Temperature Limits ~65°F to - 1oU°F
Assemblied Weight 3.3 Ibs,
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Propellant Actuated Devices

Initiator, Cartridge Actuated, M80
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Propseliant Actuoted Devices

Initictors

INITIATOR, CARTRIDGE ACTUATED, XH86

The XMB86 Initiator consists of a constant velume chamber with a pressure outlet port
incorporating 2 standard pressure fitting, a mechanically operated firing mechanism and an XM169

Cartridge. A length of tube or hose connects the initiator to another remotely installed propellant
actuated device. ‘

Upon cartridge function, the gas produced by the buming of the propeliant and black pow-
ée:(chargt, flows through the tube to the gas pressure actuated firing mechanism of the other pro-
pellant actuared device, exerting a force which propels the firing pin against the cariridge con-
tained in that device. The length of the connecting tube and/or hose, or distance that the initiator

can be mounted from the other device, is limited by the firing pin energy required for reliable oper-
ation of the device.

PRINCIPAL CHARACTERISTICS

“Actuation Method Mechanical
Actuation Forre 40 ibs. min.
Tempertature Limits ' ~65°F 1o +160°F
Assembled Weight 0.3 1b.
Mounting integral Thread

TYPICAL PERFORMANCE
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Propellant Actuoted Devices

Initiator, Cartridge Actucted, XM86
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Propeliaont Actuated Devices

Initiotors

INITIATOR, CARTRIDGE ACTUATED, 87

The MBT Initiator is a sealed M27 type Initiator which restricts toxic propellant gas
leakage to prevent atmospheric contamination exceeding concentration limits safe for human
occupancy in encapsulated environments. It consists of a constant velume chamber with a pres-
sure outlet port incorporating a standard pressure fitting, a mechanically operated firing mechan-
ism and an M173 Cartridge. A length of tube or hose connects the initiator to another remotely
instalied propeliant actuated device. ‘

Upon cartridge function, the gas produced by the buming of the propellant and black
powder charge flows through the tube to the gas pressure acwated firing mechanism of the other
propellant actuated device, exerting a force which propels the firing pin against the carntridge
contained in that device. The length of the conrnecting tube and/or hose, or distance that the
initiator can be mounted from the other device is limited by the firing pia' energy required for
reliable operation of the device. \

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical
Actuation Force 40 lbs, min.
Temperature limits ~65°F to +160°F
Assembled Weight 0.33 Ib.
Mounting Integral Lugs
TYPICAL PERFORMANCE
f Gage Chambaer Vol. = .062 in3
Flexible Hose MS 287414
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Initiator, Cartridge Actuated, MB7
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Propellont Actunted Devices

Initiotors

INITIATOR, CARTRIDGE ACTUATED, DELAY, M88

The MBE8 Initiator is a sealed MS51 type Initiator which restricts toxic propeliant gas
leakage to prevent atmospheric contamination exceeding concentration limits safe for human
occupancy in encapsulated environments. It consists of a constant volume chamber with a pres-
sure outlet port incorporating 2 standard pressure fitting, a gas pressyre actuated {iring mechan-
ism and an M174 Delay Cartridge. A length of tube or hose connects the initiator to another re-
motely installed propellant actuated device.

Upon cartridge function, an XM24 Delay Element contained in the cartridge burns for 2
seconds, after which the propellant and black powder are ignited. The gas produced by the burn-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant acruated device, exerting a force which propels the firing
pin against the cartridge contained in that device. The length of the connecting tube and or hose,
or the distance that the initiator can be mounted from the other device is limited by the firing pin
energy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuarion Method ‘ Gas Pressure
Actuation Force 750 psi. mia.
Temperawre Limits ~65°F o + 160°F
~ Assembled Weight 0.39 Ibs. k
Delay Time 2.0 seconds
Mounting . Integral Threads
TYPICAL PERFORMANCE
4 Gage Chamber Vol, = 062 in3
Flexible Hose M5 28741.4
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Propellant Actuotsd Devices

Inifigtors
INITIATOR, CKRTR?DGﬁ ACTUATED, DELAY, M89

‘ The M89 Initiator is a sealed M34 type Initiator which restricis roxic gas to prevent
atmospheric contamination exceeding concentration limits safe for human occupancy in enc: p-
sulated environments. ki consists of a constant volume chamber with a pressure outlet port in-
corporating a standard pressure fitting, a mechanically operated firing mechanism and an M175

Delay Cartsidge. A length of tube or hose connects the initiater to another remotely installed
propellant actuated device.

Upon cartridge {unction, an XM27 Delay Element contained in the cariridge burns for
S seconds, after which the propellant and black powder are igrited. The gas produced by the
burning of the propeliant and black powder charge flows through the twbe to the pas pressure
actuated firing mechanism of the other propellant actuated device, exerting a force which pro-
pels the firing pin against the cartridge contained in that device, The length of the connecting
tube and/or hose, or the distance that the initiator can be mounted from the other device is
limited by the firing pin energy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical
Actuation Force 40 Ibs. min.
Temperature Limits —65°F to + 160°F
Assembled Weight 0.39 Ib,
Delay Time ; 5.0 seconds
Mounting ‘ fntegral Lugs
TYPICAL PERFORMANCE
| Gage Chomber Vol. = .062 in3
Flexible Hose M$ 28741.4
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Initiotor, Cartridge Actyoted, Delay, M89
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Propellant Actuated Devices :

Accessory For Pad
RELEASE, FIRING PIN, M1A1

The M1A1 Firing Pin Release is a gas pressure actuated device which performs firing
pin release function for such devices as the M1A3 Remover. It is a piston and cylinder unit, ac-
tuated by propellant gas pressure supplied from another propellant actuated device. As gas
pressure is introduced through the intake port, a force is exerted on the unlocking piston result-
ing in its displacement and the release of the rod and piston assembly. Upon release, the rod
and piston assembly is propelled by gas pressure through the cylinder causing withdrawal of

the extended rod into the unit.

PRINCIPALCHARACTERISTICS

Actuation Method Gas Pressure
Actuation Force 250 psi min.
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Propellant Actuated Devices

Release, Firing Pin, Gos Actuated, M1A1
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Propellant Actuated Devices

Cutter

CUTTER M8

The M8 Cable Cutter is a component part of an aircraft escape system whose purpose
is to sever wires or cables prior to implementing the escape procedure of aircraft personnel
from the aircraft. The cutter is capable of severing either a bundle of coaxial cables or a
bundle of wires. The blade of the cutter is coated to prevent shorting as the blade passes
through the cables or wires.

The cutter is cylindrical in shape, approximately 5.8 inches long and 2.3 inches in
diameter. The blade of the cutter is held in position by a “*shear pin’’ which will shearin
double shear when a load of 2160200 pounds is applied.

The cutter incorporates 3 propellant gas operated firing mechanism. 1t is actuated
by gas pressure supplied from another propellant actuated device.

PRINCIPAL CHARACTERISTICS -
Stroke 1.25 inches
Assembled Weight .75 ibs.

*Blades average depth of
penetration into anvil when

fired at 70°F .004 inches
Firing Method Propellant Gas
Temperature Limits —-65°F to +200°F
Material Severed
Cable Assembly .060 inch thick vinyl sheath around
9 RG-62 A/U Coax Cables (MIL-C-17/30)
Wire Bundle .060 inch thick vinyl sheath around

27 strands #22 wire (MIL-W-8777)
6 strands #18 wire (MIL-W-8777)
8 strands #20 wire (MIL.-W-12349)

* Depth of penetration of the blade ino the anvil is a rough measure of the kinetic energy
remaining in the blade after it has cut the cable. It is also an indication of the margin of
salety insuring that the cable will be severed.




Propellant Actuated Devices

Cutter, Cartridge Actuated, M8
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