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ABSTRACT

A rocket fire-suppression subsystem was designed and developed
to arm helicopters with an increased air-to-ground defensive
capability. The rocket fire control, i.e., the intervalometer,
is a reliable and versatile electromechanical preset counter

in which a solid-state gated relaxation-oscillator is used as

a prime controller. Unique features of this subsystem are as
follows: (1) All rockets are held at ground potential until
ready to be fired. This completely eliminates premature and
uncontrolled firing of rockets caused by electrostatic charges.
(2) The firing circuit which incorporates solid-state switching
is mechanically timed to prevent current flow until all switching
functions are terminated. This provides a fire control with
capability to perform 100,000 operating cycles with a minimum
of attendant maintenance.
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SUBJECT

Design and Development of a Rocket Fire-Control Subsystem

OBJECTIVE

The objective of this project was to develop a reliable inter-
valometer (rocket fire control) capable of firing rockets at a rate of
six pairs per second for use on the XM16 or XM21 armament subsystems.

SUMMARY OF CONCLUSIONS

The design and development effort on the XM16 and/or XM21 rocket
fire control has culminated in a reliable and efficient subsystem.

The reliability was established in the field by the 11th Air Assault
Division (now the 1lst Cavalry Division Airmobile), Fort Benning, Georgia,
where eight subsystems were used on helicopters for a three-month period
without reported malfunctions. This same reliability was achieved in the
engineering test conducted at Aberdeen Proving Ground, Maryland.

SUMMARY OF RECOMMENDATIONS

It is probable that, with helicopters of advanced design, an
increased rocket complement will be required. For this reason, the rocket
fire control has been constructed to incorporate future requirements and
is, therefore, recommended for use as the basic foundation for increased
rocket complement systems.

=
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1. INTRODUCTION

The rocket fire control described in this report was designed and
developed specifically to meet the requirements of the XM16 and/or XM21

- subsystems. The design can be expanded readily to accommodate subsystems

having larger rocket complements. This fire control conforms to the
following specifications:

Ripple rate.
Adjusted to six rocket pairs/second

Burst length.

One rocket pair to seven rocket pairs by increments of one pair

Operating temperature.

From -40° ¢. to 71° c.

Power input.

20 amperes at 28 VDC operating
.2 ampere at 28 VDC stand-by

2. RESULTS OF ACTIVITIES

a. The first intervalometer, fabricated in the Aircraft Weapon
Systems Laboratory at Springfield Armory, is shown in Figures 1 and 2,
Appendix A. This working model represents the culmination of design
and development activities of the program to add rocket capability to
helicopters equipped with the M6 armament subsystem.

b. The intervalometer was installed in a UH-1B helicopter and
test-fired at Aberdeen Proving Ground, Maryland. The test was highly

“successful with no malfunctions occurring. At the conclusion of the

test, a meeting for technical review was held at which it was decided
to eliminate the '"Rockets Remaining' indicator since this indicator
did not directly monitor the rocket firing. Also, it was considered
impractical to instrument the rocket pod for direct monitoring of
rocket firing.
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2. RESULTS OF ACTIVITIES - Continued

c. To effect a more reliable armament subsystem, it is necessary
that the relation between weapons and rockets be such that changeability
can be readily made, i.e., from guns as the primary weapon system to
rockets as the primary system. This changeability was accomplished
through command operation of an electrical interlock between guns and
rockets.

d. The intervalometer is depicted in Figures 3, 4, and 5.
This present configuration has been flight-tested (without malfunctions),
and favorable reports have been received from all users. A quantity
of the XM16 subsystem modification kits were produced and have been

subjected to extensive evaluation by the 1llth Air Assault Division
(lst Cavalry Division Airmobile), Fort Benning, Georgia.

e. The development of the intervalometer resulted in a rocket
fire-control subsystem which proved to be reliable during field test.
The subsystem consists of two stationary, remotely controlled, 2.75 FFAR
rocket pods mounted on both the left and the right sides of the heli-
copter and inboard of the M6 or ¥XM134 subsystem. The rocket fire control
(intervalometer) is mounted in the pedestal control console of the
helicopter and is accessible to both pilot and copilot. The interval-
ometer is an electromechanical preset counter. When the pilot or
copilot has preselected the number of rockets to be fired, the
intervalometer will automatically fire that number of rockets
and will reset to a start position for recurrent operation. A circuit
has been incorporated into the intexrvalometer which provides for burst
cancellation. This action is readily accomplished merely by the
releasing of the trigger which immediately terminates the burst and
causes the intervalometer to automatically reset.

f. The firing module (Figure 6), located’'in the afc fairing of
the rack assewmbly, contains the rocket selector switch which is advanced
by a signal from the intervalometer and also the solid-state switch
which controls squib current. This unit, of the subsystem, is so
designed that the initiation of the rocket squib is self-synchronous
with the action of the rocket selector so that the contacts of the
mechanical switch do not open or close while current is flowing.
Thus, the power handling elements of the system operate in their
maximum reliability mode. It is anticipated that these components
will have a service expectancy of better than 100,000 operations.
Another feature of the firing module is that it can be set to a safe
position from the cockpit, thereby the pod reloading time is reduced.

-3
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2. RESULTS OF ACTIVITIES - Continued

The firing module, located in the aft fairing of the rack assembly,
is an electronic switch automatically synchronized with the intervalom-
eter and mechanically timed to allow the flow of rocket-squib current
only near the limit of angular travel of a rotary stepping switch.
The purpose of the mechanical timing is to prevent the flow of squib
current through the switch contacts while the stepping action of the
rotary solenoid is being performed. Another unique safety character-
istic is the grounding of all rockets until each rocket is ready to
be fired. The rocket fire-control system was designed so that it
could be expanded to a larger rocket capability. This expansion is
accomplished readily by the increasing of the number of positions on
the firing module stepping switch and the increasing of the number -
of wires in the rocket cable assembly.

3. THEORY OF OPERATION

a. Theory of Operation - Intervalometer.

Two schematics of the subsystem are provided (Appendix A),
one in electrical form, Figure 7, and one in logic form, Figure 8.

The intervalometer portion, Figure 7, of the rocket fire
control consists of the following:

(1) A timing module, Figure 9, is a transistorized gated
relaxation oscillator with a period of not less than
167 milliseconds. The oscillator has an on-time of
30 milliseconds to 60 milliseconds and is held in
its quiescent state by the grounding of the clamping
diodes CR2 and CR3 through relay contacts Kl-D.

(2) A burst limiter circuit stops rocket firing when
the stepping switch, SS1-Al, reaches the preselected
position. This is accomplished by the completing of
a ground from S2 through SS1-Al to the clamping diodes,
CR2 and CR3, located on the timing module. A burst
can be terminated by the releasing of the firing switch
which de-energizes relay K1 and grounds the clamping
diodes CR2 and CR3 through Kl-D.

(3) A mode switch enables the pilot or copilot to select
the firing of guns or rockets.

A
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3. THEORY OF OPERATION - Continued

(4) A momentary toggle switch, with a lift-top safety cover,
provides electrical jettison capability.

(5) Two edge-lights illuminate the control panel for nigut
~operation.

To initiate rocket firing requires that the rockets/guns switch ($1)
be set to rocket position, that the rocket-pair selector-switch (82) set
to the number of rocket pairs to be fired, and that the M6 OFF-SAFE-ARM
switch set to ARM position. Under these conditions, relay K3 is energized
and thus prevents accidental resetting action to occur by the opening of
the reset circuit through K3 relay contacts K3A and K3B.

Depressing the pilot or copilot trigger switch energizes relay Kl
which arms the squib firing-circuit through relay contacts Kl-A, removes
supply voltage from the reset switch S§S1-A front through contacts Kl-B,
and allows the multivibrator to oscillate by removal of the ground from
the clamping diodes CR2 and CR3 through relay contacts K1-D, Relay K2,
in the collector circuit of transistor Ql, will pulse and apply supply
voltage to the squib selector-switches SS3 and $S4 and to the preset
detector SS1. All switches will advance simultaneously one position
per pulse. '

The rocket burst is terminated when SS1-Al reaches the preset
position of switch S2. This is brought about by the grounding of
clamping diodes CR2 and CR3 through contacts S2 and SS1-Al. Burst
cancellation can be accomplished by the releasing of the trigger switch
which de-energizes relay Kl. This action grounds clamping diodes CR2
and CR3 through K1-D which stops the multivibrator from oscillating.
Automatic resetting action occurs when relay Kl is de-energized.
Voltage is then applied to SS1-A2 through K1-B, SS1-A2, interrupter
contacts SS1-A-AUX, and K2-D, which automatically causes the synchro-
nizing stepping switch SS1, to return to starting position.

Resetting of the rocket firing circuit is initiated by the placing
of the M6 OFF-SAFE-ARM switch in the SAFE position. This action causes
relay K3 to be de-energized. Then, by the depressing of the reset button,
located on the intervalometer control panel, reset action is effected.
The rocket firing circuit is described in detail in Appendix A.




REPORT
SA-TR20-9214

3. THEORY OF OPERATION - Continued

Since it is possible for a rocket to be hit by gun fire 1f both are
being fired simultaneously, a system interlock has been incorporated.
With switch S1 in the rockets position, the guns are fired merely by
the depressin; of the dead-man switch and flex-sight trigger switch.
However, if it is necessary to fire rockets, the pilot merely depresses
the firing button and the firing of the gun is interrupted for the
length of rocket firing time. This operation is accomplished in the
following manner: When the pilot depresses the firing button, relay
Kl will be energized; this action interrupts voltage to the M6 firing
relay through relay contacts K1-C.

b. Theory of Operation - Rocket Firing Circuit.

Rocket ignition is controlled by a firing module, Figure 10,
consisting of a compact, electrically operated rotary solenoid which is
capable of providing sufficient mechanical power to drive a cluster of
rotary wafer-switches, and a silicon-controlled rectifier (SCR) which
functions as a solid-state electronic switch capable of blocking an
applied voltage while in its normal state. When the appropriate
voltage pulse is applied to the gate electrode, current will flow
‘through the SCR to the load circuit. The SCR is capable of turning
on in one microsecond, and turning off in fifteen microseconds.

The sequence of events which occur when the firing module is
energized is as follows:

As the rotary wafer-switches are advanced to the first position,
the ground is removed from Rocket 1 (Terminal A) through contacts S$S3-C2.
All of the other rocket positions will remain grounded. As the rotary
solenoid, SS3, nears completion of the angular displacement, the
mechanically synchronized interrupter-contacts, S$SS3-D, are opened and,
momentarily, the ground is removed from the gate circuit of the SCR.
This action will shift the SCR to the ON state and allow current to
flow from the supply voltage through resistor Rl to contact S$S3-Cl
.and Terminal A to the rocket squib. Resetting of the firing circuit
is automatic and occurs when the rocket leaves the launcher. This
allows the gate to turn OFF the SCR. Once in the OFF state, the
SCR's are held in that condition by the normally closed interrupter
contacts, S$S3-D.
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4. CONCLUSIONS

The design and development of the subject rocket fire control
subsystem resulted in a lightweight single-package unit mounted in
the control console of the helicopter. This subsystem was designed
for a continuous long-term reliable operation. A unique character-
istic of the subsystem is the mechanically timed switch which
prevents the flow of rocket squib current through the switch con-
tacts while the rotary solenoid is going through its stepping action.

5. RECOMMENDATIONS

An XM16/XM21 rocket fire control subsystem is readily adapted
to the control of other rocket subsystems used in low-speed aircraft.
From the point of view of economics and logistics, a basically
standardized intervalometer with potential growth is advantageous.
The XMJ6/XM21 intervalometer was designed to incorporate future
requirements. Although this subsystem was designed for two 7-tube
rocket launchers, one on each side of the helicopter, the intervalom-
eter was designed to control rocket fire from any complement rocket
launcher. The only modification required is the increasing of the
number of positions of the rotary stepping switch (located in the
firing module) and the increasing of the number of wires in the
rocket cable assembly. The XM16/XM21 rocket fire control subsystem
is a lightweight, low-cost, reliable system.
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ILLUSTRATIONS
Caption
Intervalometer, XM16/XM21, Prototype, Front View
Intervalometer, XM16/XM21, Prototype, Top View
Intervalometer, XM16/XM21, Production Model
Intervalometer, XM16/XM21, Production Model, Top View

Intervalometer, XM16/XM21, Production Model,
Bottom View

Firing Module (Photograph)
System Diagram (Schematic Form)
Syétem.Diagram (Logic Form)
Timing Module (Schematic Form)

Firing Module (Schematic Form)
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Figure 1

Intervalometer, XM16/XM21, Prototype

Front View
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Figure 3

Intervalometer, XM16/XM21, Production Model
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Figure 6

Firing Module

-15-




q a
k<)
i
H MNOD gd8Ls TJod TN
r 7102 434S T0d
d
||||||||||| — Ij. S MR Gbmie e RN wem——e e, eemew, e o e e— So— —
_I r Jv 13534 ( -v\xuv “
! [/
L P# _ g 4 P
| | 737 & 1H
| |
. |
| 4 |
| A vl oy AT |
| g S < ‘4 |
| «— 95— L
_ - d —p |
| +— 3 —> |
+— a —» ¢ ) !
| ag-£sS ¢ D ——pi v €5 100!
: \ i 705 |
+— 9 —p
F192 NOS/LLID - ¥ — |
“ V! @ Jm_rl V._q _ “ L oo ]
d L - | N Qod 14
i 1>-£58 To-£SS (3snd) |
Jf __I 60 +) ¥O|_,|ll 3fp S Tod 143773 <M1
D
v
900¢d n"

SFITEWZISSY ADVY NY

a Lvoo7

JION3T10S 3ISVIFIIH NOSILLIAN P WQDQO_E oNIY IS




= ‘N9

=97~

L TENOTA

‘MS I aid 1071d-QD

+ “ 0 O |
a-oty _ .U._ouv_ /

TTTTIFY i
; ‘ms 3¥l4 LOTd :
bor L4377 ,
AVIFN TOULNDOD
A 8 y1d Suzazu(/
e 8
r--—----~- - - -~ -—"-~"- - —"—-""—"” """ ""”""”=—"-" /" = A
b 15598 | & (/4]
Moo7wgant sarszt | 2 [ | ﬁ/l»%' __
23oo(¥L 9w oda 83+ v " po— _ |
LSPNI £ [ECTE R TN "/ Jow £ _
2 I | N ! !
v N LS aanwdyvy. ——__ Some——— 4 | s
s > % | 34vs == I
Ava3d 440 — ="
- w.EvGo_mm E 5 3 L " NYWwW avada S EA !
Ty A0~ —0) HoLimMs F5/d LoTigoo/1oid DAA 8T+, | AN
SNN2 e ; _
v, SN2 . ¢ 1 4+t v +r | =F-=-—-- = =LINN TOYLNOD 9-W.— | |
- I _ | .
Tvosn 38 o | 2 — 1 | Lo ]
] i
T o |
LSHNI e n | WS vaosiL “ s e e !
. i 7 |
v & L ;
prad WIS 1 » A 13t v & NOl4is0d wWHv 9w DOARTT d : I“(uj—nq : “
o/ adid P L HILIMS NYW avaq .
: ~oTiaTir oA ey | 4 [ =NoI4VLS LHSIS a-W— — £92 }
NOSILLI0 \%«‘ Fosnzar soh ot | W ] \plw
¢S
_ -
w Sne DAN8T SAIHS
| SG75vA BEZ SNT  IWILFSIT UdAS0D o 2a/7v ABT=C SNE ONILHIIT LId¥D0Y—
\_ L/
I
S70SNOD T0HLNO0D TYLSdHdidd NI A3LVICT LIINDO0D NI GILYDI07 _
¥ XI0NRagY ONIHDLIMS B HImod P |

MILIWOTVALHIT LN




wOlLlSod WY ONY  FIVS TIHL AN TIFSOTD

ANV b FE SLDVANDD  KINO NO/LISOd WHT N1 dF5072 JdY cjr sudvunvco

TS MNDUMS O VOrLISOS LISIANS THL

WOIddY  SINILLISTA ODlLvwolay ¥OA ISS SWY HIHM QISOTD FYY sSwoliisod ¥IHLO TV

‘@IS01D I¥Y SIVOILISOo NIHLO TV

SIHOIVIH IV-ISS WIUMS NIHM SJOLS YOLYVINNISO FHL

(@I L1Sod 430 NI NMMOHS HOLIMS FIVS-03wuv W b
NIJO ATIVWHON SI NoILiSOd 3WOH. £

NISO ATTYWHON S| NOILISOd IWOH. T

NIAO A TTVIWINON SI NOILISOd LIASIY ¥O TILNI |
SILON

ozA

2S 17-185.

Suv vel—ti 3490 FOINT
sW O05—-0g8 w~No
sLvy 3ISINd

2

1s¢ d

q-2Zx

-

€SS

g-zX
g-T™

XOV ~\=1SS
a-1
ZV-ISS -
TILON
-1

b

XOV-V-€5S

VS, sson

aex B vex

WY IV




-{1-

g ANOIA
G 1
- Av3a aiongvos i
. AVTIL 9N Nvw avad »A 2] L 2 NOSILLIrF
C
1s - . 18 —b—— v-p3
D13
4390121 LHIIS
£S
m-o_.o_ a-otd
ms 101d MS LONL0D
Y-QUI 2-074
HOLIMS Nyw aVv3d HOLIAS NYW Qvag
* Y
T 1o~ 1001S
:
+ J1LON

X
-

SN 2AABT SdIHS

+J € o 1005 -

1799

#126-02¥1-VS V XIOGN3ddv

21907 g




REPORT
SA-TR20-9214

" TIMING MODULE

LOCATED IN INTERVALOMETER

APPENDIX A

.+ 28 VDC
TF o El
8.2K
330 2.2K
IN645S
25K PULSATING D.C.,
2N489A = E3

¥ s

1IN645

SWITCHED GRD, 3
o K2

GROUND
-

—o H

FIGURE 9

-18-




ARC
SUP

APPENDIX A

PULSE
+(K)
0

S533-A-AUX

SS3

REPORT
SA-TR20-9214

FIRING MODULE

LOCATED IN RACK FAIRING

RESET
&)
SS83-A 553-C2 S$583-C1
ARM] &I‘A
A
B
c
D
E
F
&
' S]

A

AL . A1 tw
E

O- ()

FIGURE 10

-19-




REPORT
SA-TR20-9214

DISTRIBUTION

-20-

APPENDIX B




APPENDIX B
DISTRIBUTION

Department of Defense

Director of Defense Research and Engineering
The Pentagon

Washington, D. C. 20310

Commanding General
U.S. Army Materiel Command
ATTN: AMCRD (1)

AMCRD-R (1)
Bldg T-7, Rm 817
Washington, D. C. 20315

Commanding General

U.S. Army Weapons Command
ATTN: AMSWE-RD (2)

’ AMSWE=-PP (1)

Rock Island, Illinois 61201

Commanding General
U.S. Army Aviation Materiel Command
St. Louis, Missouri 63166

Commanding General

U.S. Army Electronics Command
ATTN: AMSEL-RE

. Ft. Monmouth, New Jersey 07703

Commanding General

U.S. Army Missile Command

ATTN: AMSMI-RB, Redstone Scientific Information Center
Redstone Arsenal, Alabama 35809

Commanding General

U.S. Army Mobility Command
ATTN: AMSMO=-RDS

28251 Van Dyke Avenue
Warren, Michigan 48090

Commanding General
Edgewood Arsenal

ATTN: R&D Laboratory
Edgewood, Maryland 21010:

-21-

REPORT
SA-TR20-9214

Copies
1




REPORT APPENDIX B
SA-TR20-9214

DISTRIBUTION - Continued

Copies

Commanding General 2
U.5. Army Research Office

Office Chief Research and Development

ATTN: Physical Sciences Division

3045 Columbia Pike

Arlington, Virginia 22204

Commanding General 1
U.S. Army Munitions Command

ATTN: AMSMU-RE

Dover, New Jersey 07801

Commanding General - 1
U.S. Army Natick Laboratories

Kansas Street

Natick, Massachusetts 01762

Commanding General 2
U.S. Army Test and Evaluation Command
ATTN: Technical Library, Bldg 313 (1)
Director Infantry Materiel Testing (1)
Aberdeen Proving Ground, Maryland 21005

Commanding General 1
U.S. Army Tank-Automotive Center )

28251 Van Dyke Avenue

Warren, Michigan 48090

Commanding General 1
White Sands Missile Range

ATTN: STEWS

Las Cruces, New Mexico 88002

Commanding Officer 1
Detroit Arsenal
Warren, Michigan 48090

Commanding Officer 2
U.S. Army Materials Research Agency
ATIN: TIC (1)
AMXMR~-ATL (1)
Watertown, Massachusetts 02172

-22-




APPENDIX B
DISTRIBUTION - Continued

Commanding Officer

Harry Diamond Laboratories

ATTN: AMXDO-TIB

Connecticut .ivenue and Van Ness Street, N.W,
Washington, D, C. 20438

Commanding Officer

Defense Documentation Center
Cameron 3tation, Bldg 5

5010 Duke Street

Alexandria, Virginia 22314

Commanding Officer

Rock Island Arsenal

ATTN: SWERI-RD

Rock Island, Illinois 61202

Commanding Officer
Watervliet .\rsenal

ATIN: SWEWV-RD

Watervliet, New York 12189

Commanding Officer

Frankford Arsenal

ATTIN: SMUF.~FRA (1)
Pitman-Dunn Institute for Research (1)
Small Arms Division (1)

Philadelphia, Pennsylvania 19137

Commanding Officer
Picatinny Arsenal

ATIN: SMUPA-V

Dover, New Jersey 07801

Commanding Officer

Army Research Office (Durham)
Box CM, Duke Station

Durham, North Carolina 27706

Commanding Officer

- UsSs Army Engineer Research and Development Laboratories
Ft. Belvoir, Virginia 22060

23~

REPORT
SA-TR20-9214

CoEies
1

20




REPORT APPENDIX B

ULV DISTRIBUTION - Continued
Copies
Commanding Officer 1
U.5. Army Electronics Research and Development Laboratories
Ft. Monmouth, New Jersey 07703
Commanding Officer . | 1
U.S5. Army Ballistics Research Laboratories
Aberdeen Proving Ground, Maryland 21005
Director 1
U.S. army Coating - Chemical Laboratory
Aberdeen Proving Ground, Maryland 21005
Chief of Research and Development 1
U.S. army Research and Development Liaison Group
APO 757
New York, N. Y. L 10000
Clief, Office of Naval Research ) 1
ATTH: Code 423
Department of the Navy
Washington, D, C. 20315
Chief, Bureau of Naval Weapons 1
Department of the Navy
Washington, D. C. 20315
Director 1
Naval Research Laboratory
ATTN: Technical Information Officer
Anacostia Station
Washington, D, C. 20019
Commander 1
U.S. Naval Ordnance Test Station
ATTN: Technical Library
China Lake, California 96105
Commanding General ' 2

Wright Air Development Division
ATTN: MAE (2) =
Wright-Patterson Air Force Base, Ohio 45433

-24~




APPENDIX B

DISTRIBUTION - Continued

U.5. Alr Force Directorate, Research and Development
The Pentagon, Room 4D-313
Washington, D. C. 20310

Clearinghouse

U.S. Department of Commerce
Springfield, Virginia 22151

-25-

REPORT

SA-TR20-9214

Coptes

1




UNCLASSIFIED
Security Classification

DOCUMENT CONTROL DATA - R&D

(Security clasaification of title, body of abatract and indexing annotation must be entered when the overall report is classified)
1. ORIGINATIN G ACTIVITY (Corporate author) 2a8. REPORT SECURITY C LASSIFICATION

Unclassified
2b. GROUP

N/A

Springfield Armory, Springfield, Massachusetts 01101

3. REPORT TITLE

ROCKET FIRE CONTROL OF XM16/XM21 ARMAMENT SUBSYSTEM FOR THE UH-1 HELICOPTER

4. DESCRIPTIVE NOTES (Type of report and inclusive dates)
Technical Report

5. AUTHOR(S) (Laet name, (lrst name, initial)

Katze, Alan B.

6. REPORT DATE 78, TOTAL NO. OF PAGES 7b5. NO. OF REFS
31 March 1966 25 None
8a. CONTRACT OR GRANT NO. N/A 9a ORIGINATOR'S REPORT NUMBER(S)
b PRoOsJECT No. 11-4-50032-(04)-M1-M6 SA-TR20-9214
¢ AMCMS CODE 5142.12.11204.02 9b. S”r:c:?o»:‘)spom NO(S) (Any other numbers that may be aecigned
. N/A
10. AVAILABILITY/LIMITATION NOTICES Qualified requesters may obtain copies of this

report from DDC, Cameron Station, Alexandria, Virginia 22314, Others may
purchase copies of this report from the Clearinghouse, Department of Commerce,

Sprinefield, Virginia 22151 .
", SUP.PL EMENTARY NOTES 12. SPONSORING MILITARY ACTIVITY H

None U.S. Army Materiel Command

{13. ABSTRACT
4 I

A rocket fire-suppression subsystem was designed and developed ;
) to arm helicopters with an increased air-to-ground defensive
capability. The rocket fire control, i.e., the intervalometer,
is a reliable and versatile electromechanical preset counter

in which a solid-state gated relaxation-oscillator is used as

a prime controller. Unique features of this subsystem are as
follows: (1) All rockets are held at ground potential until
ready to be fired. This completely eliminates premature and
uncontrolled firing of rockets caused by electrostatic charges.
(2) The firing circuit which incorporates solid-state switching
is mechanically timed to prevent current flow until all switching
functions are terminated. This provides a fire control with
capability to perform 100,000 operating cycles with a minimum

of attendant maintenance,

.

f

DD 5% 1473 - UNCLASSIFIED |

C Cpmranibe: L accifircatAr



Secunty Classification

KEY WORDS

1. Rocket fire-control subsystem
2. Static electricity

3. Alrcraft fire-control systems
4. Solid-state firing circuits
5. Armament subsystem, XM16/X121

LINK A
et

ROl. E

LIN¥ B LINK

wi RO & wr HOLE it

I. ORIGINATING ACTIVITY: Enter the name and address
of the contractor, subcontractor, grantee, Department of De-
fense activity or other organization (corporate author) issuing
the report.

2a. REPORT SECURITY CLASSIFICATION: Enter the over-
all security classification of the report. Indicate whether
‘“Restricted Data’’ is included. Marking is to be in accord
ance with appropriate security regulations.

2b. GROUP: Automatic dowrigradlng is specified in DoD Di-
rective 5200.10 and Armed Forces Industrial Manual. Enter
the group number. Also, when dpplicable, show that optional
markings have been used for Group 3 and Group 4 'as author-
ized.

3. REPORT TITLE: Enter the complete report title in all
capital letters. Titles in all cases should be unclassified.
If a meaningful title cannot be selected without classifica- .
tion, show title classification in all capitals in parenthesis
immediately following the title,

4, DESCRIPTIVE NOTES: If appropriate, enter the type of
report, e.g., interim, progress, summary, annual, or final.
Give the inclusive dates when a specific reporung period is
covered.

5. AUTHOR(S): Enter the name(_;) of author(s) as shown on
or in the report. Enter last name, first name, middle initial.
‘If military, show rank -and branch of service. The name of
the principal author is an absolute minimum requirement.

6. REPORT DATE: Enter the date of the report as day,
month, year;, or month, year. If more than one date 'appears
on the report, use date of publication.

7a. TOTAL NUMBER OF PAGES: The total page count

should follow normal pagination procedures, i.e., enter the
number of pages contammg information.

} 7b. NUMBER OF REFERENCES: Enter the total number ‘of
references cited in the report.

f 8a. CONTRACT OR GRANT NUMBER: If appropriate, enter
the applicable number of the contract or grant under whxch
) the report was written.

8b, 8, & 8d. PROJECT NUMBER: Enter the appropriate '
military department identification, such as project number,
subproject number, system numbers, task number, etc.

9a. ORIGINATOR'’S REPORT NUMBER(S): Enter the offi-
cial report number by which the document will be identified
and controlled by the originating activity. This number must
be unique to this report.

9b. OTHER REPORT NUMBER(S): If the report has been
assigned any other report numbers (either by the originator
or by the sponsor), also enter this number(s).

INSTRUCTIONS

10. AVAILABILITY/LIMITATION NOTICES: Enter any lim-
itations on further dissemination of the report. other than those

imposed by security classification, using standard statements
such as:

(1) *‘Qualified requesters may obtain copies of this
report from DDC.”’

(2) “‘Foreign announcement and dissemination of this
report by DDC is not authorized.’’

(3) ‘‘U. S. Government agencies may obtain copies of
this report directly from DDC. Other qualified DDC
users shall request through

R LX)

(4) ‘‘U. S. military agencies may obtain copies of this
report directly from DDC. Other qualified users
shall request through

"

(5) ‘‘All distribution of this report is controlled. Qual-

ified DDC users shall request through

”
.

If the report has been furnished to the Office of Technical
Services, Department of Commerce, for sale to the public, indi-
cate this fact and enter the price, if known.

11. SUPPLEMENTARY NOTES "Use for additional explana-
tory notes.

12. SPONSORING MILITARY ACTIVITY: Enter the name of
the départmental project office or laboratory sponsoring (pay-
ing for) the research and development. Include address.

13. ABSTRACT: Enter an abstract giving a brief and factual
summary of the document indicative of the report, even though
it may also appear elsewhere in the body of the technical re-
port. If additional space is required, a conhnuauon sheet
shall be attached.

It is highly desirable that the abstract of classified re-
ports be unclassified. Each paragraph of the abstract shall
end with an indication of ‘the military security classification

* of the information in the paragraph represented as (TS), (S),

(C), or (U).

There is no limitation on the length of the abstract.
ever, the suggested length is from 150 to 225 words.

14. KEY WORDS: Key words are technically meaningful terms
or short phrases that characterize a report and may be used as
index entries for cataloging the report. Key words must be
selected so that no security classification is required. Iden-
fiers, such as equipment model designation, trade name, mili-
tary project code name, geographic location, may be used as
key words but will be followed by an indication of technical
context. The assignment of links, rules, and weights is
optional.

How-

UNCLASSIFIED

Security Classification







~»
T =

= -
~——=



