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MILITARY SPECIFICATION

TRAINER, EJECTION SEAT, AIRCRAFT;

GENERAL SPECIFICATION FOR

This specification is mandatory for use by all Department
and Agencies of the Department of Defense.

1. SCOPE

1.1 This specification covers the general requirements for aircraft
ejection seat trainers, (see 6.1).

2. APPLICABLE DOCUMENTS

2.1 The following documents of the issue in effect on the date of
invitation for bids or request for proposal, form a part of this specifi-
cation to the extent specified herein:

SPECIFICATIONS

Military

MIL-T-23991

STANDARDS

Training Devices, Military; General
Specification for

MIL-STD-1472 Human Engineering Design Criteria
for Military Systems, Equipment and
Facilities

PUBLICATIONS

Air Systems Cormnand

WADC Technical Report 56-171 Layout of Work Places
WADC Technical Report 56-172 Design of Controls

(Copies of specifications, standards, drawings, and publications
required by suppliers in connection with specific procurement functions
should be obtained from the procuring activity or as directed by
the Procuring Contracting Officer.)
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3. REQUIREMENTS

3.1 Materials, parts and processes.- Except as specified in
3.1.1 of ‘thisspecification and otherwise specified in the detail
specification, materials, parts and processes used in the design
and construction of the trainer shall conform to MIL-T-23991.

3.1.1 Totalizing meter.- A cycle totalizing meter shall be supplied
in lieu of the time total’izingmeter, specified in MIL-T-Z3991.

3.2 Design.- Design shall be in accordance with MIL-T-23991
and the requirements of this specification.

3.2.1 Desi n basis,-
~

Trainer design shall be based on that of
a particular awcra.t seat installation, as specified in the detail
specification.

3.2.2 Mechanical.- Mechar?icaldesign shall be in accordance
with MIL-T-23991 and as specified in the detail specification.

3.2.3 Electrical and electronic design.- Electrical and electronic
design shall be in accordance with MIL-T-23991 and as specified in
3.2.3.1 of this specification.

—
3.2.3.1 Power cords.- Power cords from equipment shall be at

least 30 feet long.

3.3 Reliability.- Except as specified in 3.3.1 of this specification,
the reliability requirements shall be as specified in MIL-T-23991.

3.3.1 Availability requirements.-Availability for scheduled
training time shall be as specified in the detail specification and
shall be based on the model, A = MCBF

MCBF-MTTR

where:

MCBF = mean cycles between failure

MTTR = mean time to repair, where mean cycles are equated
to repair time.

3.3.1.1 Totalizing meter.- A cycle totalizing meter as specified
in 3.1.1 of this specification shall be used to record the number
.of cycles between failures.

3.4 Maintainability.- The quantitative maintainability requirements
of the trainer shall be as stated in the contract. Except as noted
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in 3.4.1 and 3.4.2 of this specification, the qualitative maintainability
requirements of MIL-T-23991 shall apply.

3.4.1 Wiring board extender cards.- The wiring board extender
cards shall not be required unless specified in the detail specification.

3.4.2 Test - recorder provisions.- A panel containing outputs
for the recording of parameters for static and dynamic checkout of
the training device shall not be provided unless specified in the
detail specifications.

3.5 Transportability.- The trainer shall be designed and constructed
for efficient transportability in accordance with detail specification.

3.6 Performance.- Performance shall be in accordance with the
detail specification and as specified in 3.6.1 through 3.6.5.3 of
this specification. The trainer shall be operable, to the extent
necessary to simulate the kinesthetic effects of aircraft seat ejection,
to provide basic training in cockpit procedures incident to ejection,
and to provide for general trainer operation and control.

3.6.1 Ejection simulation.- Ejection simulation shall be as
specified in 3.6.1.1 and 3.6.1.2 of this specification.

3.6.1.1 Ascent.- The seat assefily with a 165 lb. dummy load
shall travel up the tower guide rails until stopped by gravity at
a height between 8 and 15 feet to meet the test requirements of 4.1.2
of this specification.

3.6.1.1.1 Emergency braking .- Emergency braking shall ensure
a positive safe stop at a height of 20 feet.

3.6.1.2 Descent.- Imnediately following the attainment of maximum
height, the seat assenbly shall descend, at a rate not exceeding
4.0 feet per second, so as to reach the preload position within 6
seconds, where it shall automatically stop and hold. Cushioning
to prevent excessive shock shall be effective in case of failure
of the descent speed controls. Release of the preload holding mechanism,
by means of the release valve, shall cause the seat to descend to
the preelection position, with the ejection piston alined and guided
so as to enter the cylinder smoothly and without binding. Thereafter,
the seat catch shall automatically return to the preload position
as necessary to permit free passage of the next ascent and stopping
of the ensuing descent.

3.6.3 Interference warning.- Contact of any part of the trainee’s
“body,or personal equipment with the interference warning pads, during
ascent, shall be indicated by the loud sounding of a warning bell,
continuing until deactivated by instructor control.
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3.6.4 Procedure trainin~.- Execution, by the trainee,
pertinent aircraft normal and emergency ejection procedure
shall be indicated by illumination, in proper sequence, of
telltale lights at the operator console. The lights shall

of the
steps,
the procedure
be visible

and distingfiishableat a-distance of 20 feet from the console, and
within an azimuth angle of ~60 degrees from the center line of the
console when facing a background of bright sunshine.

3.6.5 Trainer operation.- General trainer operation and control
shall be as specified in 3.6.5.1 through 3.6.5.3 of this specification.

3.6.5.1 Master control.- A trainer master control switch shall
be provided at the operator console to enable the instructor to connect
or disconnect all power to the trainer. A white indicator light,
adjacent to the master control switch, shall illuminate whenever
the master switch is in the ON position.

3.6.5.2 Catapult safety release control.- A catapult,safety
release control, instructor operable, shall be provided at the operator
console to permit removal of the safety pin from the firing mechanism
so as to arm it for firing. The armed condition shall be indicated
by illumination of an adjacent red indicator light.

3.6.5.3 Tower erection and leveling.- Tower construction shall
be such as to permit erecting the tower and level the trainer within
a period of thirty minutes. The torque applied to each jack necessary
for leveling, with all equipment installed, shall not exceed fifty
foot-pounds.

3.7 Details of components.-The details of components shall
be as specified ‘inthe detail specification and 3.7.1 through 3.7.6
of this specification. The trainer shall consist of the following
major components:

(a) Ejection assembly

(b) Cockpit

(c) Catapult

(d) Tower

(e) Operator console

(f) Tower Support base.

—

3.7.1 Ejection assembly.- The ejection assenbly shall consist

4
.-
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of the ejection seat, auxiliary equipment, seat sled and descent
control, as specified in 3.7.1.1 through 3.7.1.4 of this specification.

3.7.1.1 Ejection seat.- The ejection seat shall be an accurate
replica of the design basis seat.

3.7.1.2 Auxiliary equipment.- Auxiliary equipment such as; instruments,
controls, switches, safety pins, seat cushion, personnel parachute
and harness
furnishings

3.7.1.3
a seat-sled

3.7.1.4
be provided

assembly, survival kit container
shall be included with the seat.

Seat sled.- The ejection seat s
type arrangement.

(less contents) and

]allbe provided with

Descent control.- A descent control mecha
to reguTate the seat assembly descent at a

exceed 4.0 feet per second, so ,asto reach the preload
6 seconds, where the seat assembly shall automatically

ism shall
rate not to
position within
stop and hold.

3.7.2 Cockpit.- The cockpit shall consist of a sheet metal or
plastic housing with a top opening and seat location dimensionally
similar to that of the pilot position in the design basis aircraft,
except that additional forward cockpit clearance shall be provided,
as necessary, to assure safe trainee ejection in accordance with
the performance requirements of 3.6. This clearance shall be adequate
to accommodatethe physical, anthropological measurements of 99 percentile
man as described in MIL4TD-1472.

3.7.2.1 Aircraft controls.- Aircraft controls, as specified
in 3.7.2.1.1 and 3.7.2.1.2 of this specification, shall be provided
in the cockpit, simulating those of the design basis aircraft in
appearance and location.

3.7.2.1.1 Flight controls.- A simplified movable control wheel,
or stick, and rudder pedals shall be provided. The pedals shall
incorporate means for fore and aft adjustment.

3.7.2.1.2 Engine controls.- .Engine controls shall be provided
as specified in the detail specification.

3.7.3 Catapulte- A catapult with piston-cylinder assenbly, and
safety release shal’1be provided for ejecting the seat assembly.
The cylinder shall be mounted within the seat sled and shall be designed
to separate from the piston during ejection. The piston shall be
mounted on the base of the tower of 3.7.4 of this specification.

3.7.4 Tower.- A tower having a strong rigid support with guide
rails to home seat sled captive and guide it to the required
height during ascent shall be provided. The tower shall have one

5
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end pivoted to the tower support base of 3.7.6 of this specification,
and when raised to operating position, shall be held by braces.

3.7.5 Operator console .- The operator console, located on the
front end of the cockpi”t,shall contain all controls, lights and
other indicators necessary for operating the trainer and-monitoring
trainee responses and reactions, The operator console design, layout
and arrangement shall conform to the ap licable recommendationsof

rthe Wright Air Development Center (WADC Technical Reports 56-171
and 56-172.

3.7.5.1. Controls.- Controls for the operator console shall include,
but not neces~e limited to, a master power switch and two
catapult safety pin release controls, one of which shall be a remote
type at the end of a 30-foot extension cable, attached at the console
with a quick attach/disconnect type connector.

3.7.5.2 Lights.- Procecluretelltale, and other indicator lights,
shall be provided on the operator console, as necessary, to meet
the performance requirements of 3.6, and as required by the detail
specification.

3.7.6 Tower support base.- The trainer assembly shall be supported
on a rigid base furnished with self contained castors for mobility.
Leveling jacks shall be provided to enable balancing and anchoring
of the trainer assembly.

3.8

3.9
with the

3.10

Coloro- The color requirements of MIL-T-23991 shall apply.

Dimensions.- Dimensions and tolerances shall be in accordance
detal1 specification requirements.

Finish.- Finishes shall be suitable for outdoor use and
storage and-be in accordance with MIL-T-23991.

3.11 Government-furnishedproperty.- Government-furnishedproperty
shall be as spec~fled m the detail specification.

3.12 Government loaned property.- Government-loaned property
shall be as speclfled in the detail specification.

3.13 Workmanship.- Workmanship shall be in accordancewith MIL-
T-23991●

4. QUALITY ASSURANCE PROVISIONS

4.1 General.- With the exceptions noted in 4.2 and 4.3 of this
specification, quality assurance provisions shall be in accordance
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with MIL-T-23991 as specified in 4.1.2 through 4.1.4 of this specification
and the detail specification.

4.1.2 Dummy ejection tests.- At least nine successful ejection
shots shall be performed, consisting of three shots~ each with dum~
loads of 125, 165 and 200 pounds respectively. The ejection height
shall be recorded for each shot and be available for Government inspection.
The ejection height with the dummy load of 165 pounds shall be to
a height between 8 and 15 feet to meet the performance requirements
of 3.6.1.1.

4.1.3 Seat-catch-release test.- A seat catch release test shall
be conducted using a 125-pound dummy seat load to test the seat catch
release operation.

4.1.4 Live ejection tests.- At least five successful live ejection
shots shalT be performed. The ejection height anciweights shall
be recorded and be available for Government inspection.

4.2 Reliability test.- Reliability test requirements shall be
as specified by the detail specification. The reliability test requirements
of MIL-T-23991 shall not apply.

4.3 Reliability/Availabilitydemonstrations.- The reliability/availability
demonstration requirements specified in MIL-T-23991 shall not apply.

5. PREPARATION FOR DELIVERY

5.1 Preparation for delivery and marking for shipment shall
be as specified in the detail specification.

6. NOTES

6.1 Intended use.- Ejection seat trainers will be used to indoctrinate
pilots in the kinesthetic effects of, and train them in, the correct
procedures for ejection from aircraft, and is intended for operation
outdoors or in hangar spaces free from fire hazards.

6.2 Ordering data.- Ordering data shall be as specified in the
detail specification.

6.3 Definitions.- Definitions are set forth in !41L-HDBK-220
and 6.3.1 through 6.3.3 of this specification.

6.3.1 Design criteria.- Design criteria are defined as those
criteria, derived from the design and performance of the design basis
equipment, which have been established, and so approved by the procuring
“activity,as applicable to the trainer design and performance.

--

6.3.2 Terms for equipment divisions.- Terms for equipment divisions
are defined In MIL-T-23991.
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6.3.3 Reliability, maintainability, human-factors and safety.-
Unless otherwise specified in this specification or the detail st)ecification.
reliability, maintainability, human-factors, and safety definitions

.

are defined in MIL-T-23991.

CUSTODIANS: PREPARING ACTIVITY:
Navy-TD Navy-TD
Army-AV Project DOD6930-0023
Air Force-n

REVIEWINGACTIVITY:
Air Force-70

*U. S, GOVERNMENT PRINTING OFFICE: 1%9-341-519/A-6756
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SPECIFICATION ANALYSIS SHEET I Form Approved
Lhdeet Bureau No. 22-R255

INSTRUCTIONS: This sheet is to be filled out by personnel, either Government or cnntrnrfnr, involved in the

use of the specification in procurement of products for ultimate use by the Department O( I.l. [ense. This sheet
is provided for obtaining information on the use of this specification which will insure that suitable prodllct~
can be procured with a minimum amount of deiay and at the least cost. Comments and the return of this form
will be appreciated, Fold on lines on reverse side, staple in corner, and send to preparing activity. Comments
and suggestions submitted on this form do not constitute or imply authorization to waive any portion of the
referenced document(s) or serve to amend contractual requirements.
SPECIFICATION

ORGANIZATION

CITY AND STATE CONTRACT NUMBEn

MATERIAL PROCURED UNDER A

~ O!RECT GOVERNMENT CONTRACT C SUBCONTRACT

1. HAS ANY PART OF THE SPECIFICATION CR EATEO PROBLEMS OR REQUIREO INTERPRETATION IN PROCURE-
MENT USE?

A. GIVE PARAGRAPH NUMEi ER AND WORDING,

B. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES

2. COMMENTS ON ANY SPECIFICATION REQuIREMENT COt4Sl DERE0 TOO RIGID

3. IS THE SPECIFICATION RESTRICTIVE?

DYES o NO (f/ “ye.”, h what way?)

4. REMARKS (Attach erry Peftlnenf data which ma be of use In im~oving this specification.
C/’

If there are ndditlonal papers,
attach to form and place both in an envelope a dreasod to preparing activtty)

SU9MITTED OY (Prfn(ed or typed name and act{vffy - Opflonaf) DATE

I)D I~~~~.1426 REPLACES EDITION OF 1 OCT 64 WHICH MAY C*E uSED.
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