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Figure 1. Helicopter guided missile launcher armament subsystem M22.
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CHAPTER 1

INTRODUCTION

1. Scope

a. This technical manual contains instructions and
procedures for direct support, general support, and
depot maintenance of the guided-missile-launcher
helicopter-armament subsystem M22 These
instructions contain information on maintenance that is
beyond the scope of the tools, equipment, or supplies
normally available to using organizations.

b. Information in this manual is to be used in
conjunction with, and is supplementary to information in
the operator's (TM 9-1520-211-10) and organizational
(TM 9-1400-461-20) maintenance manuals. It may be
necessary to refer to the operator's or organizational
maintenance manual in order to obtain complete
procedures.

c. This manual contains theory of operation,
troubleshooting procedures, and maintenance
operations peculiar to support and depot maintenance.
The instructions in this manual are intended for
maintenance personnel who have been especially
trained to maintain the M22 subsystem. The study and
use of the information and maintenance guidelines in
this manual will enable maintenance crews to perform
their assigned duties and missions with maximum
efficiency and safety.

d. The contains a list of current
references, including supply and technical manuals,
forms, and other available publications applicable to the
M22 armament subsystem.

e. This manual reflects the most recent technical
information available. When additional or changed
information affecting maintenance of the M22 armament
subsystem becomes available, official changes to this
manual will be printed.

2. Errors, Omissions, and Corrections

The direct reporting of errors, omissions, and
recommendations for improving this equipment manual
by the individual user, is authorized and encouraged.
DA Form 2028 will be used for reporting these
improvements. This form may be completed using
pencil, pen, or typewriter. DA Forms 2028 will be
completed by the individual using the manual and
forwarded to: Commanding General, U. S. Army
Missile Command, ATTN: AMSMI-SMPT, Redstone
Arsenal, Alabama 35809.

3. Maintenance Allocation and Parts

Maintenance responsibilities prescribed in this
manual will apply as reflected in the maintenance
allocation chart (TM 9-1400-461-20) and as reflected by
the allocation of repair parts and tools listed in TM 9-
1400-461-35P.

4. Description and Data
Refer to TM 9-1400-461-20 for the description
and data applicable to the M22 armament subsystem.
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CHAPTER 2
THEORY OF OPERATION

Section I. GENERAL

5. System Theory
The overall system theory of the M22
subsystem is covered in TM 9-1400-461-20.

6. Detailed Operational Theory
This chapter provides direct support, general
support,

and depot maintenance personnel with detailed
operational theory to the component level. The theory
of each major component is covered in separate
sections in this chapter.

Section Il. GUIDANCE CONTROL UNIT

7. General

This section covers the operational theory of the
guidance control unit Operational theory
of the signal generator module [fig. 3) is the only theory
required as the remainder of the guidance control unit

contains only switches which connect straight line
circuits.

8. Signal Generator Operational Theory

Signal generator operational theory will be
covered by explaining the normal operational sequences
of the unit with the control stick in the neutral position.
Refer to[figure 4 Ifor block diagram of signal generator
module.

9. Regulated Supply Voltage|(fig. 5)

Input battery voltage between 23 and 30 vdc is
applied between pins 6 (negative) and 7 (positive) when
the firing sequence is initiated. A regulating bridge
network is connected across the inputs. This bridge is
composed of two positive temperature coefficient zener
diodes (CR1 and CRS8) connected in series with six
negative temperature coefficient diodes (CR2 through
CRY7). This configuration provides operational
stabilization during temperatures between minus 30
degrees centigrade and positive 50 degrees centigrade.
Bias voltage for Q1 base is taken between R1 and CR1.
This bias voltage varies in accordance with battery

supply

Apparatus List for the Guidance Control Unit[Figure 2|

Reference
designator Description Part No.
Ci1-C4 CAPACITOR, FIXED: 160v, 100,000 uuf (+ 10%) 10172517
DS1-DS4 LAMP, INCANDESCENT: 28v, 0.04 amp MS 25237-327
J1 CONNECTOR, RECEPTACLE, ELECTRICAL: 10172485
2 male contacts
J2 CONNECTOR, RECEPTACLE, ELECTRICAL: 10022462
16 female contacts
J1031 CONNECTOR, RECEPTACLE, ELECTRICAL: 10172490
19 male contacts
J1036 CONNECTOR, BULKHEAD, ELECTRICAL: 10172767
7 male contacts
K1 RELAY, ARMATURE 10172528
K2 RELAY, ARMATURE 10172527
K3 RELAY, ARMATURE 10172528
K4 RELAY, ARMATURE 10172524
K5, K6 RELAY, ARMATURE 10172528
P1 CONNECTOR, PLUG, ELECTRICAL: 16 male contacts 10172658
S1 SWITCH, ROTARY: 6 circuits, 6 positions 10172748
\Y VOLTMETER 10021155




Apparatus List for the Signal Generator Module[Figure 3]
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Reference
designator Description Part No.

C1,C2 CAPACITOR, FIXED, TANTALUM: 16v, 150 uf, (+ 10%) 10172693
C3 CAPACITOR, FIXED, TANTALUM: 35v, 6.8 uf (+ 10%) 10172694
C4-Cc7 CAPACITOR, FIXED, TANTALUM: 16v, 100 uf (+ 10%0) 10172695
Cs8, C9 CAPACITOR, FIXED, MYLAR: 250v, 4,700 uuf 10172696
CR1 SEMICONDUCTOR, DEVICE, DIODE: Type 10824 10172690
CR2-CR7 SEMICONDUCTOR, DEVICE, DIODE: Type SG22 10172691
CR8 SEMICONDUCTOR, DEVICE, DIODE: Type 10824 10172690
CR9 SEMICONDUCTOR, DEVICE, DIODE: Type 12P2 10172689
CR10 SEMICONDUCTOR, DEVICE, DIODE: Type 1N64 1N64
CR11 SEMICONDUCTOR, DEVICE, DIODE: Type Z2A47 1N3825A
CR12, CR13 SEMICONDUCTOR, DEVICE, DIODE: Type 19P2 10172687
CR14, CR15 SEMICONDUCTOR, DEVICE, DIODE: Type 13P2 10021837
CR16 SEMICONDUCTOR, DEVICE, DIODE: Type Z2A68 10172686
CR17 SEMICONDUCTOR, DEVICE, DIODE: Type Z2A47 1N3825A
CR18 SEMICONDUCTOR, DEVICE, DIODE: Type Z2A68 10172686
CR19, CR20 SEMICONDUCTOR, DEVICE, DIODE: Type 19P2 10172687
CR21 SEMICONDUCTOR, DEVICE, DIODE: Type Z2A47 1N3825A
CR22 SEMICONDUCTOR, DEVICE, DIODE: Type Z2A68 10172686
CR23, CR24 SEMICONDUCTOR, DEVICE, DIODE: Type Z2A47 1N3825A
Q1 TRANSISTOR: OC-28 10172678
Q2 TRANSISTOR: OC-47 10172632
Q3 TRANSISTOR: 2N1566 10172680
Q4 TRANSISTOR: OC-47 10172632
Q5 TRANSISTOR: 2N493 10172681
Q6 TRANSISTOR: OC-47 10172632
Q7 TRANSISTOR: 2N1310 10172682
Q8 TRANSISTOR: OC-77 10172683
Q9 TRANSISTOR: 2N1310 10172682
Q10 TRANSISTOR: OC-77 10172683
Q11 TRANSISTOR: 2N1566 10172680
Q12 TRANSISTOR: OC-141 10172684
Q13, Q14 TRANSISTOR: OC-47 10172632

15 TRANSISTOR: 2N1566 10172680
Q16, Q19 TRANSISTOR: OC-47 10172632
Q20, 22 TRANSISTOR: OC-141 10172684
Q23 TRANSISTOR: OC-72 10121287
Q24 TRANSISTOR: OC-141 10172684
Q25 TRANSISTOR: OC-72 10121287
R1 RESISTOR, FIXED: 1/2w, 220 ohms (+5%) 10172649
R2 RESISTOR, VARIABLE: linear precision, 1w, 2,000 ohms 10172697

(+ 05%, Z .23% linearity)
R4 RESISTOR, FIXED: 1/4w, 1,000 ohms (+ 5%) 10172704
R5 RESISTOR, VARIABLE: 1/2w, 100,000 ohms 10172700
R8 RESISTOR, FIXED: 1/4w, 82,000 ohms (+ 5%) 10172725
R9 RESISTOR, FIXED: 1/4w, 9,100 ohms (+ 5%) 10172717
R11 RESISTOR, FIXED: 1/2w, 10,000 ohms (+ 5%) 10172718
R12 RESISTOR, FIXED: 1/4w, 6,800 ohms (+ 5%) 10172715
R13 RESISTOR, FIXED: 1/4w, 12,000 ohms (+ 5%) 10172720
R14 RESISTOR, FIXED: 1/4w, 18,000 ohms (+ 5%) 10172722
R15, R16 RESISTOR, VARIABLE: wire wound element, 1 sec, 1w, 10172699
50,000 ohms (+ 5%)

R18 RESISTOR, FIXED: 1/4w, 6,200 ohms (+ 5%) 10172714
R19 RESISTOR, FIXED: 1/4w, 200 ohms (+ 51%) 10172701
R21 RESISTOR, FIXED: 1/4w, 2,200 ohms (+ 5%) 10172708
R22 RESISTOR, FIXED: 1/4w, 15,000 ohms (+ 1%) 10172721
R23 RESISTOR, FIXED: 1/4w, 20,000 ohms (+ 5%) 10172723
R24 RESISTOR, VARIABLE: wire wound element, 1 sec, 1w, 10172698

10,000 ohms (+ 5%)
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Figure 2. Guidance control unit, schematic diagram.
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Apparatus List for the Signal Generator Module,[Figure 31-Cont’'d

C1, TM 9-1400-461-35

Reference
designator Description Part No.
R25 RESISTOR, FIXED: 1/4w, 68,000 ohms (+ 5%) 10172724
R26 RESISTOR, FIXED: 1/4w, 5,600 ohms (+ 5%) 10172713
R27 RESISTOR, FIXED: 1/4w, 10,000 ohms (+ 5%) 10172718
R28 RESISTOR, FIXED: 1/4w, 750,000 ohms (+ 5%) 10172688
R29 RESISTOR, FIXED: 1/4w, 20,000 ohms (+ 5%) 10172723
R31 RESISTOR, FIXED: 1/2w, 1,200 ohms (+ 5%) 10172706
R32 RESISTOR, FIXED: 1/4w, 11,000 ohms (+ 5%) 10172719
R33 THERMISTOR: Type A, 5,000 ohms (+ 5%) 10172692
R34 RESISTOR, FIXED: 1/2w, 1,000 ohms (+ 5%) 10172648 '
R35 RESISTOR, FIXED: 1/4w, 6,800 ohms (+ 5%) 10172715
R36 RESISTOR, FIXED: 1/4w, 5,600 ohms (+ 5%) 10172713
R37 RESISTOR, FIXED: 1/2w, 1,000 ohms (+ 5%) 10172648 '
R38 RESISTOR, FIXED: 1/4w, 8,200 ohms (+ 5%) 10172716
R39 RESISTOR, FIXED: 1/4w, 5,600 ohms (+ 5%) 10172713
R41 RESISTOR, FIXED: 1/4w, 1,000 ohms (+ 5%) 10172704
R42 RESISTOR, FIXED: 1/4w, 4,300 ohms (+ 5%) 10172711
R43 RESISTOR, FIXED: 1/4w, 3,300 ohms (+ 5%) 10172710
R44 RESISTOR, FIXED: 1/4w, 20,000 ohms (+ 5%) 10172723
R45 RESISTOR, VARIABLE: wire wound element, 1 sec, 1w, 10172698
10,000 ohms (+ 5%)
R46 RESISTOR, FIXED: 1/4w, 18,000 ohms (+ 5%) 10172724
R47 RESISTOR, FIXED: 1/4w, 5,600 ohms (+ 5%) 10172713
R48 RESISTOR, FIXED: 1/4w, 10,000 ohms (+ 5%) 10172718
R49 RESISTOR, FIXED: 1/4w, 750,000 ohms (+ 5%) 10172688
R51 THERMISTOR: Type A, 5,000 ohms (+ 5%) 10172692
R52 RESISTOR, FIXED: 1/4w, 11,000 ohms (+ 5%) 10172719
R53 RESISTOR, FIXED: 1/2w, 1,000 ohms (+ 5%) 10172648 '
R54 RESISTOR, FIXED: 1/4w, 20,000 ohms (+ 5%) 10172723
R55 RESISTOR, FIXED: 1/2w, 1,200 ohms (+ 5%) 10172706
R56 RESISTOR, FIXED: 1/4w, 9,100 ohms (+ 5%) 10172717
R57, R58 RESISTOR, FIXED: 1/4w, 5,(00 ohms (+ 5%) 10172713
R59 RESISTOR, FIXED: 1/4w, 3,300 ohms (+ 5%) 10172710
R61, R62 RESISTOR, FIXED: 1/4w, 2,700 ohms (+ 5%) 10172709
R63 RESISTOR, FIXED: 1/4w, 10,000 ohms (+ 5%) 10172718
R64 RESISTOR, FIXED: 1/4w, 1,000 ohms (+ 5%) 10172704
R65 RESISTOR, FIXED: 1/4w, 510 ohms (+ 5%) 10172703
R66 RESISTOR, FIXED: 1/4w, 47,000 ohms (+ 5%) 10172707
R67 RESISTOR, FIXED: 1/4w, 1,000 ohms (+ 5%) 10172704
R68 RESISTOR, FIXED: 1-4w, 510 ohms ( 5%) 10172703
R69 RESISTOR, FIXED: 1-4w, 47,000 ohms (+ 5%) 10172707
R71, R72 RESISTOR, FIXED: 1/4w, 2,700 ohms (+ 5%) 10172709
R73 RESISTOR, FIXED: 1/4w, 10,000 ohms (+ 5%) 10172718
R74 RESISTOR, FIXED: 1/4w, 3,300 ohms (+ 5%) 10172710
R75 RESISTOR, FIXED: 1/4w, 10,000 ohms (+ 5%) 10172718
R76 RESISTOR, FIXED: 1/4w, 4,700 ohms (+ 5%) 10172712
R77 RESISTOR, FIXED: 1/4w, 4,300 ohms (+ 5%) 10172711
R78 RESISTOR, FIXED: 1/4w, 1,000 ohms (+ 5%) 10172704
R79 RESISTOR, FIXED: 1/4w, 4,300 ohms (+ 5%) 10172711
R81 RESISTOR, FIXED: 1/4w, 20,000 ohms (+ 5%) 10172723
R82 RESISTOR, FIXED: 1/4w, 4,700 ohms (+ 5%) 10172712
R83 RESISTOR, FIXED: 1/4w, 4,300 ohms (+ 5%) 10172711
R84 RESISTOR, FIXED: 1/4w, 1,000 ohms (+ 5%) 10172704
R85 RESISTOR, FIXED: 1/4w, 20,000 ohms (+ 5%) 10172723
R86 RESISTOR, FIXED: 1/4w, 4,300 ohms (+ 5%) 10172711
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Figure 4. Signal generator module block diagram.

change. Each variation of Q1 base bias changes base
collector current, producing variations in
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Figure 5. Regulated supply voltage, schematic
diagram.
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emitter-collector impedance. Changing emitter-collector
impedance changes the voltage dropped, thereby
maintaining a 21 +.05 vdc output with an input between
23 and 30 vdc. A regulated 11 vdc is also tapped
between CR5 and CR6.

10. Frequency Formation Circuit [(fig. 6)

The function of the frequency-formation circuit
is to produce the base bias current for transistor Q4.
The amplitude of the base bias current determines the
output frequency of the sawtooth generator circuit. An
increasing (negative) base bias increases the frequency.
The frequency formation circuit is designed to produce
either a variable or fixed bias current, thereby producing
either a variable or fixed frequency.

a. Fixed Bias. Fixed bias, not used for M22
subsystem operation, is produced by shorting the
frequency formation circuit through pin 15 to the positive
regulated voltage. This shorts the integrator circuit C1,
C2, R5, and R8 and establishes a high positive base
bias on transistor Q2. The high base bias decreases the
conduction of transistors Q2 and Q3 to cutoff. Fixed
bias is accomplished by placing the FF-VF switch (S2)
to the FF position.

b. Variable Bias. When the FF-VF switch is placed
to the VF position a variable bias is produced by the
frequency formation circuit. Base
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Figure 6. Frequency formation, schematic diagram.

bias of transistor Q2 is produced by the integrator circuit
C1, C2, R5, and R8. The varying base bias current of
Q2 is constantly changing during missile flight, because
the time constant of the integrator circuit is considerably
longer than the flight time of the missile. As C1 and C2
charge, an increasing negative potential is applied to the
base of transistor Q2 because of the polarity of charge.
The rate or slope of this charging is adjusted by R5.
The maximum voltage (highest negative) that C1 and
C2 may charge to is determined by the clamping circuit
composed of R4, R2, and CR9. R2 is adjusted to limit
the maximum frequency to 16.5 cps. Negative on the
base causes Q2 to conduct more, causing the emitter-
collector impedance to decrease. Decreasing
impedance causes more current flow through Q2 and
the voltage dropped across R11 and R9 to increase.
This causes the base bias of Q3 (NPN) to become more
positive. Transistor Q3 conducts more, causing the
emitter-collector impedance to decrease. Decreasing
the impedance causes more current to flow through Q3,
therefore causing the base bias of Q4 to become less
positive.
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11. Sawtooth Generator|[(fig. 7)

The sawtooth generator circuit is a conventional
unijunction-transistor oscillator. The frequency of the
sawtooth generator is determined by the base bias of
Q4. In the M22 sub system the output normally is a
varying frequency, although a fixed frequency can be
obtained. The varying frequency output of the signal
generator provides a greater missile stability during the
later portion of flight, due to missile continuous increase
in velocity.

a. Variable Frequency. When the FF-VF switch on
the GCU is placed to the VF position the output
frequency of the sawtooth generator increases during
missile flight. This is accomplished by the varying base
bias applied to Q4 from the frequency formation circuit
as explained in [paragraph 10.| Conduction of Q4
charges C3 through Q4 and R18. Transistor Q5 emitter
base 1 has a very low voltage and a very high
impedance condition. After a certain delay the voltage
at C3 terminals is high enough to overcome the high
impedance condition of Q5 emitter base 1. This causes
Q5 emitter-base 1 impedance to decrease almost to
zero. Capacitor C3 discharges very rapidly through the
low resistance of Q5 emitter-base 1. When the residual
voltage at C3 terminal reaches a lower

+ REGULATED

OUTPUT TO
R27 & R48

CRII

! ORD G 4033A.

Figure 7. Sawtooth generator, schematic diagram.



limit corresponding with the normal high impedance
condition of Q5 emitter base 1, impedance increases
and Q5 ceases conduction. Capacitor C3 is again ready
to be recharged and a new integration cycle to begin.
The voltage waveform across C3 is coupled to Q6.
Transistor Q6, an emitter follower, is the sawtooth
current generator output stage. The explanation above
is for a constant base bias on Q4. As the output from
the frequency formation circuit increases, the base bias
of Q4 increases. Increasing the base bias of Q4 causes
C3 to charge and discharge faster, therefore increasing
the sawtooth generator output frequency. Normal
variation of the sawtooth signal under the variable
frequency condition is from 10 to 16.5 cps. Resistor
R15 adjusts the initial output frequency of this sawtooth
generator to the 10 cps lower limit by establishing the
base bias of Q4. Frequency formation circuit output
current is not effective until this bias is overcome.

b. Fixed Frequency. Fixed frequency output will
be explained even though it is not used. This will give
the technician a better understanding of the overall
signal generator module operation. When the FF-VF
switch on the GCU is placed to the FF position the
output of the sawtooth generator is fixed. This is caused
by the frequency formation circuit being shorted as
explained in [paragraph 10a|] When the frequency
formation circuit is shorted the base bias of Q4 is fixed
by voltage divider network R12, R14, and R16. The
base bias of Q4 is adjustable by R16 and should be set
to obtain an 8 cps sawtooth output signal.

12. Impedance Adapter [fig. 8)

Voltage functions of pitch (pin 5) and yaw (pin 4)
from the control stick are applied to the impedance
adapters (Q7 and Q8 or Q9 and Q10). Each impedance
adapter is a NPN emitter follower. This configuration
provides impedance matching of both decreasing and
increasing variations in input voltages. Both impedance
adapter circuits are the same, therefore the following
explanation is applicable to both. A decreasing input
voltage causes the NPN (Q7 or Q9) transistor to conduct
less and PNP (Q8 or Q10) to conduct more. The NPN
collector-emitter impedance increases and the PNP
collector-emitter impedance decreases. The voltage

14
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drop across the NPN increases and across the PNP
decreases. Therefore, the output voltage from the
emitters of the NPN and PNP transistors swings in a
negative direction. An increasing voltage input causes
the reverse effect on the conduction of the transistors.
The output voltage from the emitters of the transistors
swings in a positive direction. The output voltage is fed
through a phase advance network which couples all
sudden commands to the switching amplifiers without
attenuation. The outputs of the impedance adapter
circuits are linear functions of control stick position and
also of the movement rate. Amplitudes of the output
signals are adjusted by R24 (pitch) and R45 (yaw).

13. Switching Amplifiers[(fig. 9)

The purpose of the switching amplifiers is to
produce a square wave output proportional to the linear
function of control stick position and rate of movement.
The amplifiers circuits are so constructed that they
function either at cutoff or saturation. The cutoff
condition is caused by the clamping effect of CR12 and
CR13. When the input is of sufficient amplitude to
overcome the clamping condition the amplifiers
immediately conduct to saturation. There are three
inputs affecting the operation of the switching amplifiers;
sawtooth generator (1, [fig. 9), impedance adapter (2,
and the varying output



from the collector of Q2 (3,[fig. 9) in the frequency
formation circuit.

a. Sawtooth Generator Input (1, The
sawtooth input applied through R27 and R48 establishes
the conduction and cutoff time of the switching
amplifiers (Q11 and Q15). The amplifiers conduct
(saturation) as long as the amplitude of the sawtooth is
high enough to overcome the clamping effect of CR12
and CR13. The above mentioned sawtooth input
establishes the square wave output. Reference to figure
10 will give an illustrated view of the differences in input
and output signals. Let's notice that the amplitude of the
sawtooth signal does not change. The reference level
(4,[fig. 9) at which the sawtooth is riding is the varying
factor in obtaining desired signal outputs. Resistors R24
and R45 adjust the reference level at which the
sawtooth rides. As this reference level is changed the
up and down (pitch) command portions of the output
signals differ. Also we must consider the variation in the
slope of the sawtooth signal as frequency increases. As
the sawtooth frequency increases the conduction

—
' f /
] ]
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Figure 9. Switching amplifier, schematic diagram.
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Figure 10. Switching amplifier input and output.

point (Q11 and Q15) will vary because of the change in
sawtooth linearity due to the change in C3 time
constant.  These variations are explained in the
following impedance adapter and frequency formation
input paragraphs.

b. Impedance Adapter Input (2, [fig. 9). The
impedance adapter inputs combines with the frequency
formation input to establish the voltage level at which
the sawtooth signal rides. The impedance input is
proportional to control stick position. Varying the control
stick varies the output of the impedance adapters.
Refer to[paragraph 21] for mechanical operation of the
control stick.

c. Frequency Formation Input (3, [fig._ 9). The
primary purpose of the varying input from the frequency
formation circuit is to adjust the voltage level which the
sawtooth signal is riding. Previously we established that
the change in frequency of the sawtooth caused the
sawtooth slope to become more linear because of
changes in applied voltage and resistance. As the slope
changes, the switching amplifier outputs vary, causing
an undesirable change in the output signal. This change
is caused by the variation in the linear sawtooth because
of the voltage and resistance change. The frequency
formation input is combined with the impedance adapter



input which adjusts the amplitude of the voltage the
sawtooth is riding. Changing this level causes the
output of the switching amplifiers to be more linear and
the command portions of the output signal to be
proportioned correctly.

14. Polarity Control Amplifier

The output from the pitch switching amplifier
Q11 is fed to the polarity control amplifier circuit. The
purpose of the polarity control amplifier circuit is to
establish the proper polarity of the output signals applied
to the modulator bridge circuit. The switching amplifier
output (pitch) is applied to the base of Q12. Q12
amplifies the input and applies it to the base of Q13.
Q13 and Q14 are PNP transistors connected in series,
with the collector of Q13 connected to the base of Q14.
This configuration causes a 180 degree phase shift in
the output signals from the collectors of the transistors.
When Q13 conducts, the higher current output of the
collector drives Q14 to cutoff, causing the collector
current of Q14 to decrease. The reverse effect is
obtained when Q13 is cutoff by the signal from pre-
amplifier Q12. Tapping the two output signals from the
collectors of Q13
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Figure 11. Polarity and amplitude control amplifier.
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Figure 12. Bridge modulator, schematic diagram.

and Q14 through CR16 and CR18 respectively,
maintains the desired 180 degree phase opposed signal
output.

15. Amplitude Control Amplifier [(fig. 11}

The output from the yaw channel switching
amplifier Q15 is fed to the amplitude control amplifiers.
The purpose of the amplitude control amplifier is to
establish the proper amplitude of the output signal
applied to the modulator bridge. The switching amplifier
output (yaw)



is applied to the bases of Q16 and Q17. The PNP
transistors conduct at each negative signal input,
decreasing the impedance of the transistors causes the
voltage drop across R57 and R58 to increase. This
produces a positive going output from the collectors of
Q16 and Q17 which are in phase.

16. Bridge Modulator [fig. 12)

The purpose of the bridge modulator is to
convert the pitch and yaw input signals into control
command signals.

17. Command Signals
The command signals determine the corrective

flight path of the missile as follows:

a. A positive (6.25 or 18.25) corresponds to a pitch
up command.

b. A negative (-6.25 or -18.25) corresponds to a
pitch down command.

c. A low positive or negative (6.25 volts)
corresponds to a yaw right command.

d. High positive or negative
corresponds to a yaw left command.

(18.25 volts)

18. Development of Command Signals

From the above paragraph we have established
the desired command signals for missile correction
during flight. Now let's determine how these signals are
developed in the bridge modulator.

a. Pitch Command Signals. The two 180 degree
out of phase outputs from the polarity control amplifiers
Q13 and Q14 are applied to the bases of Q19 and Q18,
respectively. The latter transistors are flip-flop
operated, one being cutoff when the other is conducting.
Conduction and cutoff are determined by the input
signal shapes. The percentage of each transistor
conduction and cutoff time determines the amount of
pitch (up and down) deflection of the missile. These
outputs are positive (up command) or negative (down
command) voltages, dependent upon the direction of
flow in the remote control line (pins 11 and 12) and the
transistor conducting. For example, when Q19 is
conducting, Q18 is cutoff. The command signal flow is
from the negative side of the bridge circuit through Q20,
R65, out pin 12 to the missile, back through pin 11, R67,
and Q19, to the positive side of the bridge circuit. This
is a negative command signal causing the missile TM 9-
1400-46135 to pitch down. Q20 is conducting with a
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negative input (yaw signal input) to the base because of
the voltage tapped from the collector of Q19. This
voltage is of sufficient amplitude to cause Q20 to
conduct. Q19 will conduct as long as the input pitch
command sighal maintains a negative potential on the
base. The command output signal will change from a
high current output to a low current output when the
input yaw signal swings positive. This is caused by
conduction of both Q20 and Q21. When both conduct
the current is split and only a portion of the current is
transmitted to the missile coder. This is explained in
more detail in the following paragraph.

b. Yaw Command Signals. The two in phase
output signals from the amplitude control amplifiers Q16
and Q17 are applied to the base of Q20 and Q21,
respectively. The yaw input signals determines the
amplitude of the output command signal. Variation in
amplitude as related in|paragraph 17| determines the
yaw left and right missile flight correction. Reference to
the signals illustrated in[figure 12]will supplement the
following explanation:

(1) Attime TO on the yaw input signal Q20 is
conducting because of voltage tapped
from the collector of Q19. With Q19 and
Q20 conducting, the current flow path is
as explained in the discussion of the pitch
command  signal, |_paragraph _ 17a.
Reference to TO on the output command
signal shows that a high voltage (18.25
volts) exists. This is because only Q20 is
conducting and all the current flow is fed
through the missile coder. This high
amplitude corresponds to a yaw left
command.

(2) The above condition prevails until the yaw
input signals reach T1. At this point, both
Q20 and Q21 conduct. With both
conducting, the total current is divided
through the parallel circuits of the
transistors. One path is to the missile as
previously explained. The other path is
through Q21 and R68, then recombined
with the current from the missile. This
causes the output command signal
amplitude to reduce. This reduction in
amplitude corresponds to a yaw right
command.
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Figure 13. Demodulator, schematic diagram.

(3) Up to this point we have had an output
command signal with a positive
amplitude. When the pitch input signals
cause Q18 to conduct and Q19 to cutoff,
a positive amplitude is produced. This is
caused by the current flow being reversed
through the missile coder. The path of
flow is from negative side of bridge
through Q21, R68, out pin 11, through the
missile coder, back through pin 12, R64
and Q18 to the positive side of the bridge
modulator. Also, there is current flow
through Q20 and R65, causing the current
to be split and the output command signal
to have a low positive amplitude.
Reference to the command signal output
shows a neutral output condition. This
output will vary as the input voltages from
the control stick varies.

Section Il

20. Missile Selection Box

The missile selection box contains only switches
which connect straight line circuits. Reference to
[figure 14]will provide sufficient information in regard to
detailed theory.

21. Control Stick
No detailed theory of the control stick is covered
as the
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19. Demodulator [(fig. 13)

The purpose of the demodulator circuit is to
show proper operation of the signal generator module.
This is accomplished by placing the firing switch to the
test (C) position and noting the blinking sequence of the
pitch and yaw lamps on the front panel of the GCU.
When the firing switch is placed to the C position, the
command signal output of the signal generator is routed
through S1-1A and S1-2B segments of the firing switch.
This command signal is then fed through pins 9 and 10
of the signal generator module to the terminals of R81
and R75, and R85 respectively.

a. Yaw Channel. Resistors R81 and R85, of the
same value, maintain Q24 bias as a function of current
value without consideration of direction. If the input
current is high, Q24 will be positive biased. The bias of
its emitter is set by CR22 and R83. The voltage drop
across R82 will bias the base of Q25 negatively in
respect to its emitter. The emitter voltage is set by
CR24. Biasing Q25 causes conduction and the yaw
light to come on indicating a left command. If the input
current is low, Q24 base polarity will be lower than its
emitter. This cuts off Q24 and changes the bias of Q25.
Q25 is also cut off causing the yaw light to go off
indicating a right command.

b. Pitch Channel. The input current direction
determines the polarity of Q22 base. If the current
direction is positive, pin 9 is negative. Q22 base is
negative in respect to its emitter whose voltage is
determined by CR21. This causes Q22 and Q23 to be
cutoff. The pitch light, connected to the collector of Q23
through pin 14, is off indicating an up command. If the
current direction is negative, pin 9 is positive. Q22 base
is positive in respect to its emitter. Q22 conducts
causing the bias of Q23 to change. Q23 conducts,
causing the pitch light to be on indicating a down
command.

MISSILE SELECTION BOX AND CONTROL STICK

unit incorporates two variable resistor assemblies
which establish voltage references in respect to
the control stick position. Mechanical theory of
operation is explained by reference to the mechanical
operational diagram shown in[figure 16]
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Figure 14. Missile selection box schematic diagram.
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I | RIGHT +

3| LEFT —

2 | YAW OUTPUT

5 | PITCH OUTPUT
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4| up—

6 | DOWN +
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Figure 15. Control stick, schematic diagram.

ORD G9339

Figure 16. Control stick, mechanical operations.

ORD GRaSO

Figure 17. Component parts location signal generator module board no. 1.
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ORD G9451

Figure 18. Component parts location signal generator module board no. 2.

Apparatus List for the Missile Selection Box, Figure 14

Reference
designator Description Part No.
DS1 LAMP, INCANDESCENT: 28v, 0.04 amp MS 25237-327
J1006 CONNECTOR, RECEPTACLE, ELECTRICAL: 10172560
12 male contacts
J1006 CONNECTOR, RECEPTACLE, ELECTRICAL: 10172772
30 female contacts
K1-K5 RELAY, ARMATURE 10172555
R1-R6 RESISTOR, FIXED: 8 ohms 10172548
R7 RESISTOR, FIXED: 4.7 ohms 10172549
S1 SWITCH: toggle spst 10172556
S2 SWITCH: rotary, 7 circuits, 7 position 101725658
S3 SWITCH: key locking 10173698
S4-S5 SWITCH: pushbutton 10021991
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CHAPTER 3

INSPECTION

22. Scope

This chapter provides specific instructions for
the technical inspection by maintenance personnel of
M22 subsystems in the hands of the using organization.
It also defines the initial inspection of materiel when
received for repair by field maintenance units, in-
process inspection during repair, and final inspection
after repair has been completed.

23. Purpose of Inspection

Inspections are made for the purpose of (1)
determining the condition of an item as to serviceability,
(2) recognizing conditions that would cause failure, (3)
assuring proper application of maintenance policies of
prescribed levels, and (4) determining the ability of a
unit to accomplish its maintenance and supply mission.

24. Categories of Inspection
In general, three categories of inspection are
performed by maintenance personnel.

a. Command and maintenance inspection.
Command maintenance inspections will be performed
annually. The purpose of the inspection is to ascertain
the serviceability of equipment, to predict maintenance
and supply requirements, and to determine the
adequacy of facilities and effectiveness of procedures.
Information obtained during the inspection should
indicate future requirements for depot maintenance and
for replacement, as well as disclose immediate needs
for maintenance and application of modification work
orders. During inspections, corrections of deficiencies
will be made on the spot when practical. For additional
information relative to these inspections and the forms
to be
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used, refer to AR 750-8. Command maintenance
inspection procedures are detailed in TB 9-212/1.

b. Shop Inspection.

(1) Initial inspection. This inspection is
performed immediately upon receipt of
materiel in the maintenance shops. This
inspection determines the disposition of
the materiel insofar as prompt repair,
when work can be accomplished by field
maintenance units, or evacuation to depot
maintenance units when the work is more
extensive.

(2) In-process inspection. This inspection is
performed in the process of repairing the
materiel and its components. It insures
that the workmanship is in accordance
with approved methods and procedures
and that deficiencies not disclosed by the
initial inspection are found and corrected.

(3) Final inspection. This is an acceptance
inspection performed by a final inspector
after repair has been completed to insure
that the materiel is acceptable for return
to the user.

c. Preembarkation Inspection. This inspection is
conducted on materiel in alerted units scheduled for
oversea duty to insure that such materiel will not
become unserviceable or worn out in a relatively short
time. It prescribes a higher percentage of remaining
usable life in serviceable materiel to meet a specific
need beyond minimum serviceability. Preembarkation
inspection procedures are those detailed for command
maintenance inspection outlined in TB 9-212/1.
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CHAPTER 4

TROUBLESHOOTING

25. General

a. Troubleshooting is a systematic method for
finding malfunctioning components. The
troubleshooting procedures contained in this chapter are
for use by direct support, general support, and depot
maintenance personnel.

b. Troubleshooting procedures cover all major
components of the M22 subsystem and the cable and
harness assemblies. Troubleshooting procedures are
not covered for items of the fire control installation as
these items should be returned through normal supply
channels for depot reconditioning.

c. Troubleshooting is accomplished by substituting
the suspected defective component into

the test console in the shop van (TM 9-1400-461-15/1).
Test console cabling is so constructed that the defective
component can be placed upon the bench and checks
performed with a minimum of difficulty.

d. The troubleshooting procedures given in each
table will identify the circuit where the malfunction exists
and the most probable cause.

Missile

26. Troubleshooting Procedure for

Selection Box (10172477)

gives the troubleshooting procedure for
the missile selection box. See[figure 14]for the
electrical schematic of the missile selection box.

Table 1. Troubleshooting Procedures /or Missile Selection Box

Preparation for test:
a. Equipment required:
(1) Test console (TM 9-4935-461-15/1)
(2) Multimeter TS-352,/U
(3) Stop watch
b. Test setup:

(1) Insure proper operation of test console by performing operational check procedures in TM 9-4935-461-

15/1.

(2) Substitute missile selection box under test in place of the missile selection box on the test console.

Step Operation and normal indication

Corrective action

switch to the ON position.
NORMAL and JETT indicator lamps on
test console glow.

2 Set the missile selections box key switch to the on
position.

3 Connect test set to test console DUMMY LAUNCHER
connector no. 1.

1 Apply power to the test console and set PWR-ON-OFF

Missile selection box power lamp glows.

a. Check NORMAL and JETT
lamps and fuses.

b. Check input circuitry from
power supply to console
(TM 9-4935-461-15/1).

a. Check the lamp on the selec-
tion box.

b. Check power circuit[(fig. 14).
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Table 1. Troubleshooting Procedures for Missile Selection Box--Continued.

Step Operation and normal indication Corrective action
4 Set the selection switch to the missile selection box to
position 1.
Note. Firing switch on GCU should be in the 0 position before perforfming step 6.
5 Move and hold the GCU firing switch to the IG position.
DUMMY LAUNCHER no. 1 EXPLOSIVE a. Check the lamp.
CART COPIMAND lamp on test console b. Check and replace defective
glows. component of gyro igni-
tion circuit (fig. 14).
6 Repeat step 5 for all positions of missile selection
switch and return to position 1 when complete.
EXPLOSIVE CART COMMAND lamps Same as 5 above.
2-6 glow, coinciding with missile selec-
tion switch position.
7 Set the MISSILE UNLOCK switches on test console
to the ON position and hold the firing switch on the
GCU to the UG position.
The UG lamp on the test set glows. a. Check lamp on test set.
b. Check and replace defective
component of gyro uncage
circuit [fig. 14).
8 Repeat step 7 for all other positions of missile selec-
tion switch and return to position 1 when complete.
The UG lamp on the test set goes off and Same as 7 above.
remains off until the missile selection (Check for shorts).
switch is returned to position 1.
9 Move and hold the GCU firing switch to the IFB
position.
The UG lamp on the test set goes off and a. Check lamp on test set.
the IFB lamp glows. b. Check and replace defective
component of igniter flare
ignition circuit .
10 Repeat step 9 for all other positions of the missile Same as step 9.
selection switch and return to position 1 when com- (Check for shorts).
plete.
11 Release the GCU firing switch and let it rotate to the F
position.
12 Press and hold the WIRES jettison switch on the mis-
sile selection box while rotating the missile selection
switch through all positions.
The WJ lamp on the test set glows only a. Check lamp on test set.
on position 1. b. Check and replace defective
component of wire jetti-
son circuit
13 Repeat steps 7 through 12 with the test set connected

to each of the remaining DUMMY LAUNCHER
connectors (2-6). Position the missile selection
switch to coincide with the test set connection and
return to this position when the test is complete.
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Table 1. Troubleshooting Procedures for Missile Selection Box - Continued.

Step Operation and normal indication Corrective action

The IG, UG, IFB, and WJ 1 lamps on the Same as steps 5 through 7.
test set should glow only when the missile
selection switch coincides with the DUM-
MY LAUNCHER connector to which the
test set is connected.

14 Press and hold the SIN switch on the missile selection
box while rotating the missile selection switch
through all positions

The EXPLOSIVE BOLT COMMAND a. Check lamps and replace
lamps (1-6) on the test console glows b. Check and replace defective
coinciding with missile selection switch component of single jetti-
positions (1-6). son circuit [fig. 14).

15 Press and hold the TOT switch on the missile selection

box while rotating the missile selection switch
through all positions.

All EXPLOSIVE BOLT COMMAND a. Check lamps and replace

lamps (1-6) glow with missile selection b. Check and replace defective

switch in all positions (1-6). component of the total
jettison circuit [fig. 14).

16 Move the GCU firing switch to the 0 position and the
FF/VF switch to the VF position.

17 Set the test set selector switch to the F position

18 Lift and release the GCU firing switch while watching
the test set
Test set meter pointer initially indicates Check and replace the missile
10 cps then increases to 165 cpa. guidance signal circuit com-
ponent (fig 14

27. Troubeshooting Procedure for the Guidance for the guidance control unit See [figures 2[17] 18.Jand
Control Unit TM 9-1400 461-20 for electrical schematic, location of
Table 2|gives the troubleshooting procedures components, and controls.

Table 2. Troubleshooting Procedures for the GCU.
Preparation for test:

a. Equipment required:
(1) Test console (TM 9-493561-15/1)
(2) Multimeter TS-352/U
(3) Oscilloscope AN/UPM-117
b. Test setup:
(1) Insure proper operation of test console by performing operational check procedures in TM 9-4935461-15/1.

(2) Substitute GCU under test in place of the GCU on the test console by connecting cables on top of console
GCU to unit under te3t sitting on the bench in front of test console
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Table 2. Troubleshooting Procedures for the GCU-Continued.

Step Operation and normal indication Corrective action
1 Apply power to the test console and set the PWR-ON-
OFF switch to the ON position.
NORMAL and JETT indicator lamps on a. Check lamps and fuses.
the test console glow. b. Check input circuitry from
power supply to console
(TM 9-4935-461-15/1).
2 Set the missile selection box key switch to the on
position.
Missile selection box power lamp glows. a. Check the lamp on the selec-
tion box.
b. Check power circuitfig. 15).
3 Connect the test set to the test console DUMMY
LAUNCHER plug no. 1.
4 Set the missile selection switch on the missile selection
box to position 1.
Note. The firing switch on the GCU must be held in the C (test) position while performing steps 5 through 9.
5 Move and hold the firing switch on the GCU to the C
(test) position.
The voltmeter on the GCU indicates a. Check and replace defective
within the red band. voltmeter.
b. Check power input circuit
(fig. 2).
The pitch (white) lamp on the GCU flick- a. Check lamps.
ers dimly. The yaw (orange) lamp flickers b. Defective signal generator
with a medium intensity. module (perform|table 3).
c. Defective power circuit in
GCU (fig. 2.
6 Position the control stick to the maximum climb posi-
tion (pull back on stick).
The pitch (white) lamp goes off (Disre- Defective signal generator mod-
gard the orange lamp). ule (perform|table 3).
7 Position the control stick to the maximum dive position
(push forward on stick).
The pitch (white) lamp flickers with Same as step 6 above.
medium intensity.
8 Position the control stick to the maximum yaw left
(move stick to the left) position.
The yaw (orange) lamp glows with a Same as step 6 above.
bright intensity (on all the time).
9 Position the control stick to the maximum right yaw
position (move stick to the right).
The yaw (orange) lamp goes off.
10 Move and hold the GCU firing switch to the 1G position.

The EXPLOSIVE CART COMMAND
lamp number 1 glows.

a. Check lamp.
b. Replace defective compo-
nent in GCU unit
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Table 2. Troubleshooting Procedures for the GCU-Continued.

Step Operation and normal indication Corrective action
11 Set the number 1 MISSILE UNLOCK switch to the
ON position.
The IG lamp on the test set glows. Same as step 10 above.
12 Move and hold the GCU firing switch to the UG posi-
tion.
The UG lamp on the test set glows and Same as step 10 above.
the IG lamp goes off.
13 Move and hold the GCU firing switch to the FB position.
The IFB3 lamp on the test set glows and Same as step 10 above.
the UG lamp goes off.
14 Set the TEST SET FUNCTION switch to F then allow
the GCU firing switch to rotate to the F position
while watching the test set.
Test set meter pointer initially indicates Same as step 6.
10 cps then increases to 16.5 cps 21 to 23
seconds after the GCU firing switch
reaches the F position.
15 Set the function switch on the test set to the P position.
The meter on the test set indicates be- Same as step 6 above.
tween 25 and 35 percent left of zero.
16 Move the control stick to the maximum climb position.
The meter on the test set indicates be- Same as step 6 above.
tween 87 and 100 percent left of zero.
17 Slowly move the control stick from the maximum
climb position to the maximum dive position.
The meter moves smoothly from left to Same as step 6 above.
right and settles between 13 and 33 per-
cent right of zero.
Note. A steady quiver of the needle is normal.
18 Set the function switch on the test set to the Y position
and release the control stick.
The meter on the test set indicates be- Same as step 6 above.
tween --10 and +10.
19 Move and hold the control stick to the maximum left
(yaw) position.
The meter indicates 83 to 100 percent left Same as step 6 above.
of zero.
20 Slowly move the control stick from the maximum left
(yaw) position to the maximum right (yaw) position.
The meter moves smoothly from left to Same as step 6 above.
right and settles between 83 and 100 per-
cent right of zero.
21 Set the function switch on the test set to the V position,

and the Hi V/Lo V switch to the Hi V position.
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Table 2. Troubleshooting Procedures for the GCU - Continued

Step Operation and normal indication Corrective action

22 Set the - switch on the test set to the ( + ) position
and hold the control stick in the maximum left (yaw)
position.
The meter on the test set tester indicates Same as step 6 above.
between 17.25 and 19.75 volts on the 0-20
scale
23 Keep the control stick in the maximum left (yaw) posi-
tion and switch the + - switch to the (-) position.
The meter on the test set indicates be- Same as step 6 above
tween 17.25 and 19.75 on the 025 scale
24 Set the Hi V Lo V switch on the test set to the Lo V
position. Move and hold the control stick to the
maximum right (yaw) position.

The meter on the test set indicates be- Same as step 6 above.
tween 6.25 and 6.75 on the 0-8 scale
25 Keep the control stick in the maximum right (yaw)

position and move + - the switch to the (-)

position.
The meter on the test set indicates be- Same as step 6 above.
tween 625 and 6.75 on the 0-8 scale.

28. Troubleshooting Procedure for the for the signal generator module See|figures 317 Jand 18]
Signal Generator Module for schematic and location of components.

Table 3|gives the troubleshooting procedures

Table 3. Troubleshooting Procedures for the GCU Signal Generator Module
Preparation for test:

a. Equipment required:
(1) Test console (TM 9-4935-461-15/1)
(2) Multimeter TS-352/U

b. Test setup:

(1) Insure proper operation of test console by performing operational check procedures in TM 9-4935-461-
15/1.

(2) Disconnect the special test cable from the test console signal generator on front panel and connect it to the
signal generator module under test

Step Operation and normal indication Corrective action
1 Remove the suspected defective signal generator mod-
ule from the GCU and connect to the special test
cable.

2 Apply power to the test console and set the PWR-ON-
OFF switch to the ON position.
NORMAL and JETT indicator lamps on a. Check lamps and fuses.
test console glow. b. Check input circuitry from
power supply to console
(TM 9-4935-461-15/1).
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Table 3. Troubleshooting Procedures for GCU Signal Generator Module - Continued.

Step Operation and normal indication Corrective action
3 Move the GCU firing switch to the F position.
4 Connect the oscilloscope, using one trace channel, be-
tween R64 and R65.
Signal should be as shown in[figure 10 Defective component in bridge
modulator circuit
5 With the oscilloscope still connected between R64 and
R65 move the control stick forward and backward
(pitch).
Percentage of positive and negative por- Replace defective pitch channel
tions of the output signal on the oscillo- component in bridge modu-
scope should change as the control stick lator [fig. 12).
is moved. Defective input from polarit
control amplifier (fig. 11);
check using step 7.
6 With the oscilloscope still connected between R64 and
R65 move the control stick left and then right (yaw).
Percentage of signal amplitude should Replace defective yaw channel
change as the control stick is moved. components in the bridge
modulator[(fig. 12). Defec-
tive input from amplitude
control amplifier :
check using step 10.
7 Connect the oscilloscope, using both trace channels,
between R71 and R72; and R61 and pin 21 of the
signal generator module.
Square wave signals on the oscilloscope Defective input from switching
should be 180 degrees out of phase with a amplifier [(fig. 9); check
voltage amplitude of 75 lm%} using step 13. Replace defec-
tive component in polarity
control amplifier .
8 Connect the oscilloscope, using only one trace channel
to the collector of Q11 in the signal generator module.
Square wave signal displayed on oscillo- Defective input from imped-
scope should be as shown in[figure 9.] ance adapter ; check
using step 9. Defective input
from sawtooth generator [gﬁ;
check using step 13. Re-
place defective component in
the pitch channel of the
switching amplifier circuit
(fig. 9).
9 Connect the oscilloscope, using one trace, between C5

and R23 of the signal generator module and vary the
control stick backward and forward (pitch).

A straight line should be displayed on the
oscilloscope. The amplitude should vary
as the control stick is moved backward
and forwards.

Replace defective component in
pitch impedance adapter cir-
cuit .
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Table 3. Troubleshooting Procedures for GCU Signal Generator Module-Continued

Step

Operation and normal indication

Corrective action

10

12

13

14

Connect the oscilloscope, using both trace channels, to
the collectors of Q16 and Q17.

Square wave signals displayed on the os-
cilloscope should be in phase[(fig. 11).

Connect the oscilloscope, using one trace channel, to

the collector of Q15 in the signal generator module.

Square wave signal displayed on the os-
cilloscope should be as shown in[fig. 9]

Connect the oscilloscope, using one trace channel, be-

tween C7 and R44 of the signal generator module and

vary the control stick left and right (yaw).

A straight line should be displayed on the
oscilloscope. The amplitude should vary
as the control stick is moved left and
right.

Connect the oscilloscope, using one trace channel, to

pin 27 of signal generator module. Move FF-VF
switch to both positions.

Sawtooth signal displayed on the oscillo-
scope as shown in

When switch is in FF position sawtooth
signal should be 8 cps.

Connect the oscilloscope, using one trace channel, to

the collector of Q3. Move the FF-VF switch to both

positions.
With switch in the FF position the signal
0

With switch in the VF position the signal
on the oscilloscope should vary

on oscilloscope should be a constant level
(fig. 5).

Defective input from switching
amplifier check
using step 11. Replace defec-

tive component in amplitude
control amplifier (E._llp_)

Defective input from imped-

ance adapter ; check
using step 12. Defective in-

ut from sawtooth generator

; check using step 13.

Replace defective component
in the yaw channel of the
switching amplifier circuit
[fig. 9).

Replace defective component in
the yaw channel of the im-

pedance adapter circuit (fig. 8).

Defective input from frequency
formation circuit ;
check using step 14.

Adjust R16 to obtain 8 cps.

Adjust R16 to obtain desired
voltage level.

Adjust R5 to obtain desired
voltage range.

Replace defective component in

frequency formation circuit

fia. )
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29.
Stick

Troubleshooting Procedures for the Control

Table 4 covers the troubleshooting procedures
for the control stick. See [figure 15]for electrical
schematic diagrams.

30. Troubleshooting Procedures for the Cable and
Harness Assemblies

The only required troubleshooting procedures
for the cable and harness assemblies are continuity
checks. These checks can be accomplished

TM 9-1400-461-35

by reference to the cabling diagram in TM 9-1400-461-
20.

31. Troubleshooting Procedures for Fixed Housing
[Table Slgives the troubleshooting procedures for
the fixed housing assembly.

32. Troubleshooting Procedures for the Launcher

Table 6[gives the troubleshooting procedures for
the launcher.

Table 4. Troubleshooting Procedures for the Control Stick-Continued.

Preparation for test:
a. Equipment required:
(1) Test console (TM 9-4935-461-15/1)
(2) Multimeter TS-352/U
b. Test setup:

)
15/1.

Insure proper operation of test console by performing operational check procedures in TM 9-4935-461-

(2) Substitute the control stick under test in place of the control stick on the test console.

Step Operation and normal indication

Corrective action

1 Apply power to the test console and set the PWR-ON-
OFF switch to the ON position.

NORMAL and JETT indicator lamps on
test console glow.

2 Set the key switch on the missile selection box to the
ON position.

Missile selection box power lamp glows.
Connect the test set to DUMMY LAUNCHER no. 1.

Set the missile selection switch to position 1.
Position the firing switch on the GCU to F position.

oUW

The meter on the test set indicates be-
tween 25 and 35 percent left of zero.

7 Move the control stick to the maximum climb (back-
ward) position.

The meter on the test set indicates be-
tween 87 and 100 percent left of zero.

Set the function switch on the test set to the P position.

a. Check lamps and fuses.

b. Check input circuitry from
the power supply to the
console (TM 9-4935-461-
15/1).

Check and replace defective
lamp.

Defective resistor in the con-
trol stick (perform step 12
through 17).

Same as step 6 above.
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Table 4. Troubleshooting Procedures for the

TM 9-1400-461-35

Control Stick-Continued.

Step

Operation and normal indication

Corrective action

10

11

12

13

14

15

16

Slowly move the control stick from the maximum climb
(backward) position to the maximum dive (for-ward)
position.

The meter moves smoothly from left to
right and settles between 13 and 33 per-
cent right of zero.

Note. A steady quiver of the needle is normal.

Set the function switch on the test set to the Y position
and release the control stick.

The meter on the test set indicates be-
tween -10 and + 10.

Move and hold the control stick to the maximum left
(yaw) position.

The meter indicates 83 to 100 percent left
of zero.

Slowly move the control stick from the maximum left
(yaw) position to the maximum right (yaw) position.

The meter moves smoothly from left to
right and settles between 83 and 100 per-
cent right of zero.

Note. The remainder of this table is resistance value checks of the ¢
was detected during above troubleshooting.

Connect multimeter between pin | and pin 3 of the
control stick-

Multimeter should indicate a resistance
of 25K ohms

Connect multimeter between pins 4 and 6 of the control
stick

Multimeter should indicate a resistance
of 25K ohms

Connect multimeter between pins 2 and 3 and move
control stick left and right

Multimeter should indicate a resistance
of 15.2K ohms; then increase as control
stick is moved left and decrease when
moved right

Connect multimeter between pins 1 and 2 and move
control stick left and right

Multimeter should indicate 12.5K ohms;
then decrease as control stick is moved
left and increase when moved right

Connect multimeter between pins 5 and 6 and move
control stick forward then backwards.

Multimeter should indicate a resistance
of 12.5K ohms; then increase as control
stick is moved forward and backwards

Same as step 6 above.

Same as step 6 above.

Same as step 6 above.

Same as step 6 above.

pntrol stick resistors. Perform only if a malfunction

Replace defective yaw control
resistor .

Replace defective pitch control
resistor (par. 37,

Replace defective wiper yaw
control resistor .

Same as 14 above.
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Table 4. Troubleshooting Procedures for the Control Stick - Continued

Step Operation and normal indication Corrective action

17 Connect multimeter between pins 4 and 5 and move
control stick forward then backward

Multimeter should indicate a resistance Same as 16 above
of 12.5 ohms; the decrease as the con-
trol stick is moved forward and increase
when moved backward

Table 5. Troubleshooting Procedures for the Fixed Housing

Preparation for test:
a. Equipment required:
(1) Test console (TM 9-4935-461-15/1)
(2) Multimeter TS352/U
(3) Test set (launching and guidance command test set)
b. Test setup:

(1) Insure proper operation of test console by performing operational check procedures in TM 9-4935-461-
15/1.

(2) Substitute the fixed housing under test in place of the fixed housing on the test console.

Step Operation and normal indication Corrective action

1 Apply power to the test console and set the PWRON-
OFF switch to the ON position.

NORMAL and JETT indicator lamps on a Check lamps and fuses
test console glow. b. Check input circuitry from
power supply to console
(TM 94935461-15/1).
2 Connect the test set to the launcher missile connector.

3 Install the explosive cartridge tester into the launcher
assembly with the missile looking over in the un-
locked position.

4 Connect the explosive bolt circuit tester to the con-
nector in the fixed housing.

5 Set the No. 6 LAUNCHER SELECTOR switch to
REAL LAUNCHER position and the missile selec-
tion box to position 6.

6 Reset the firing switch to the 0 position and then hold
the firing switch on the GCC to the IG position.

Explosive cartridge tester lamp and the Check and replace defective
IG lamp - the test set glows. cable assembly [par. 38].

7 Move and hold the firing switch to the UG position.
IG lamp goes off and the UG lamp glows. Same as step 6 above.
8 Move and hold the firing switch to the FB position.
UG lamp goes off and the IFB lamp glows. Same as step 6 above.
9 Reset the firing switch to the 0 position.

10 Press the WIRES itch on the missile selection box.

WJ lamp the test set glows. Same a step 6 above.
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Table 5.-Troubleshooting Procedures for the Fixed Housing-Continued.

Step Operation and normal indication Corrective action
11 Press the SIN jettison switch on the missile selection
box.
The explosive bolt circuit tester lamp Check and replace defective
glows. connector.
12 Set the test set selector switch to F position.
13 Lift and release the GCU firing switch.

Test set meter pointer indicates 10 cps
initially, then increases to 16.5 cps.

Same as step 6 above.

Table 6. Troubleshooting Procedures for the Launcher

Preparation for test:
a. Equipment required:

(1) Test console (TM 9-4935-461-15/1)
(2) Multimeter TS-352/U

(3) Test set (launching and guidance command test set)

b. Test setup:
(1) Insure proper operation of test console by performing operational check procedures in TM 9-4935-461-

15/1.
(2) Substitute the launcher under test in place of the launcher on the test console.
Step Operation and normal indication Corrective action
1 Apply power to the test console and set the PWR-ON-
OFF switch to the ON position.

NORMAL and JETT indicator lamps on a. Check lamps and fuses.

test console glows. b. Check input circuitry from
power console (TM 9-
4935-461-15/1).

2 Connect the test set to the launcher missile connector.

3 Install the explosive cartridge tester into the launcher
assembly with the missile locking lever in the up
position.

4 Set the missile selection switch on the missile selection
box to position 6 and No. 6 LAUNCHER SELEC-
TOR on the test console to the REAL LAUNCHER
position.

5 Reset the firing switch to the 0 position and then hold
the firing switch to the IG position and the missile
locking lever to the down position.

Explosive cartridge tester lamp glows. Check and replace defective
microswitch or
launcher.

6 Release the missile locking lever.

The IG lamp on the test set glows. Same as step 5 above.
7 Move and hold the firing switch to the UG position.

IG lamp goes off and UG lamp glows. Same as step 5 above.
8 Move and hold the firing switch to the FB position.

UG lamp goes off and IFB lamp glows.

Same as step 5 above.
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Table 6. Troubleshooting Procedures for the Launcher-Continued.

Corrective action

Step Operation and normal indication
9 Reset the firing switch to the 0 position.
10 Press the WIRES switch on the missile selection box.
WJ lamp on the test set glows. Same as step 5 above.
11 Set the test set selector switch to the F position.
12 Lift and release the GCU firing switch.

Test set meter pointer indicates 10 cps
initially, then increases to 16.5 cps.

Same as step 5 above.

1—Screw 101725656
2—Cover
3——Gasket 10172541
4—Switch assembly
A—Lock
B—Gasket
C—Screw
D-—Micro switch
E—Mounting Bracket
F—Washer
G-—Nut
5-—Washer 10172572
6—Nut 10172570
7—Bracket 10172553
8-—Relay 101725565
9—Bracket 10172552
10—Nut
11—Screw 10172564
12-—Support 10172551
13—Switech 10021991
14-—Plate 10172542
15—Cover 10172543
16-—Rivet 10172575
17—Anchor nut 10172574
18—Box assembly
19—Serew 10172566
20—Connector 10172559
21—Screw 10172569
22-Screw 10172568
23-—Gasket 10172561
24—Cover 10172554
25—Washer 10172573

Figure 19-Legend.
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26—Nut 10172571
27—Screw 10172567
28—Base plate
29—Gasket 101725641
30—Connector 10172560
31—Screw 10172563
32— Washer
33-—Guard 10172544
34—Guard 10172545
35—Switch key 10172546
36—Lampholder assembly 10172494
A-—Body
B—Retainer
37—Lamp MS 25237-327
38—Lens 10172557
39—Knob 10172540
40—Switch assembly 10172556
A—~—Boot
B—Gasket
C—Washer
D-—Nut
E-—Switch
41-—Guard 10021998
42—Switch assembly 10172558
A—Nut
B-—Washer
C—Switch
43—Nut
44—Gasket 10172562
456—Component board 10172550
46—Insulator 10172547
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ORD G9249
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Figure 19. Missile selection box - disassembled view.
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CHAPTER 5

CORRECTIVE MAINTENANCE

33. Scope

a. This chapter contains maintenance information
covering the M22 subsystem that is within the scope of
direct support, general support, and depot maintenance
personnel. The scope of maintenance is determined by
the maintenance allocation chart in TM 9-1400461-20
and the listing of repair parts and special tools
authorized in TM 9-1400-461-35P.

b. No instructions are given for removal,
disassembly, or installation of chassis-mounted or
panel-mounted parts that are soldered or fastened in the
usual way. For information on solder and soldering refer
to TB SIG 222.

O o
é.HHIII
O 8]

COMPONENT BOARD 1 (10172550}

i

|
|
|
FwD |
|
|

36. Removal and Installation of Guidance Control
Unit Component Parts

Removal and installation of component parts of

the GCU are obvious upon inspection. Refer to

figures 21| 22 Jand 23|for GCU component removal and
installation.  Refer to[figures 17]and 18] for signal
generator module component removal and installation.
Caution:
When removing and installing the
signal generator module from the
GCU care should be taken to prevent
damage to components on the
printed circuit boards. Slowly work
the module around until it can be
removed

-1
- —— _ T
53

Si

S5

i

ORD G9250
TOP VIEW

Figure 20. Missile selection box.

34. General Instructions

Remove parts only as required to make repairs.
Do not remove serviceable parts unless you must do so
to get to the defective parts.

35. Removal and Installation of Missile Selection
Box Component Parts
Removal and installation of components are
obvious upon inspection. Location of component parts
is shown in[figure 19Jand 20.] Reference designators
used on the component parts diagram are the same as
those used on the schematic diagram as illustrated in

and installed without rubbing against the side of the
GCuU.
37. Removal and Installation of Control Stick
Component Parts

Removal and installation of component parts of

the control stick are obvious upon inspection. Refer to

[figure 24]for control stick component removal and
installation.
Caution:
When installing the control stick
components insure that the

connector, small screw hole key, and
name plate are lined up.
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Figure 21. Guidance control unit, exploded view.
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Table 1. Troubleshooting Procedures for Missile Selection Box--Continued

Step

Operation and normal indication

Corrective action

14

15

16

17
18

The IG, UG, IFB, and WJ lamps on the
test set should glow only when the missile
selection switch coincides with the DUM-
MY LAUNCHER connector to which the
test set is connected.
Press and hold the SIN switch on the missile selection
box while rotating the missile selection switch
through all positions
The EXPLOSIVE BOLT COMMAND
Lamps (1-6) on the test console glows
coinciding with missile selection switch
positions (1-6).
Press and hold the TOT switch on the missile selection
box while rotating the missile selection switch
through all positions.
All EXPLOSIVE BOLT COMMAND
lamps (1-6) glow with missile selection
switch in all positions (1-6).

Move the GCU firing switch to the O position and the
FF/VF switch to the VF position
Set the test set selector switch to the F position-
Lift and release the GCU firing switch while watching
the test set
Test set meter pointer initially indicates
10 cps then increases to 16.5 cps.

Same as steps 5 through 7.

a. Check lamps and replace.

b. Check and replace defective
component of single jetti-
son circuit {fig. 14).

a. Check lamps and replace.

b. Check and replace defective
component of the total
jettison circuit [fig. 14).

Check and replace the missile
guidance signal circuit com-

ponent [fig. 14).

27. Troubleshooting for the Guidance Control Unit
gives the troubleshooting procedures for the
guidance control unit See|[figures 2J17]18]and TM 9-

140-461-20 for electrical schematic, location
components, and controls

Table 2. Troubleshooting Procedures for the GCU

Preparation for test:

a. Equipment required:

(1) Test console (TM 9-4935-461-15/1)
(2) Multimeter TS-352/U
(3) Oscilloscope AN/UPM-117

b. Test setup:

of

(1) Insure proper operation of test console by performing operational check procedures in TM 9-4935-461-

15/1.

(2) Substitute GCU under test in place of the GCU on the test console by connecting cables on top of console
GCU to unit under test sitting on the bench in front of test console.
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Table 2. Troubleshooting Procedures for the GCU-Continued.

Step

Operation and normal indication

Corrective action

Note. T

5

10

Apply power to the test console and set the PWR-ON-
OFF switch to the ON position.

NORMAL and JETT indicator lamps on

the test console glow.

Set the missile selection box key switch to the on
position.
Missile selection box power lamp glows.

Connect the test set to the test console DUMMY
LAUNCHER plug no. 1.

Set the missile selection switch on the missile selection
box to position 1.

he firing switch on the GCU must be held in the C (test) positior

Move and hold the firing switch on the GCU to the C
(test) position.

The voltmeter on the GCU indicates

within the red band.

The pitch (white) lamp on the GCU flick-
ers dimly. The yaw (orange) lamp flickers
with a medium intensity.

Position the control stick to the maximum climb posi-
tion (pull back on stick).
The pitch (white) lamp goes off (Disre-
gard the orange lamp).
Position the control stick to the maximum dive position
(push forward on stick).
The pitch (white) lamp flickers with
medium intensity.
Position the control stick to the maximum yaw left
(move stick to the left) position.
The yaw (orange) lamp glows with a
bright intensity (on all the time).
Position the control stick to the maximum right yaw
position (move stick to the right).
The yaw (orange) lamp goes off.
Move and hold the GCU firing switch to the 1G position.
The EXPLOSIVE CART COMMAND
lamp number 1 glows.

a. Check lamps and fuses.

b. Check input circuitry from
power supply to console
(TM 9-4935-461-15/1).

a. Check the lamp on the selec-
tion box.
b. Check power circuit fig. 15).

while performing steps 5 through 9.

a. Check and replace defective
voltmeter.

b. Check power input circuit
(6. 2).

a. Check lamps.
b. Defective signal generator

module (perform[table]
[3).

c. Defective power circuit in
GCU[(fig. 2).

Defective signal generator mod-
ule (performitable 3).

Same as step 6 above.

Same as step 6 above.

a. Check lamp.
b. Replace defective compo-

nent in GCU unit [(fig. 2).
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Table 2. Troubleshooting Procedures for the GCU-Continued.

Step

Operation and normal indication

Corrective action

12

13

14

15

16

17

18

19

20

21

Set the number 1 MISSILE UNLOCK switch to the

ON position.

The IG lamp on the test set glows.

Move and hold the GCU firing switch to the UG posi-

tion.

The UG lamp on the test set glows and
the IG lamp goes off.

Move and hold the GCU firing switch to the FB position.
The IFB lamp on the test set glows and
The UG lamp goes off.

Set the TEST SET FUNCTION switch to F then allow

the GCU firing switch to rotate to the F position

while watching the test set.

Test set meter pointer initially indicates
10 cps then increases to 16.5 cps 21 to 23
seconds after the GCU firing switch
reaches the F position.

Set the function switch on the test set to the P position.
The meter on the test set indicates be-
tween 25 and 35 percent left of zero.

Move the control stick to the maximum climb position.
The meter on the test set indicates be-
tween 87 and 100 percent left of zero.

Slowly move the control stick from the maximum

climb position to the maximum dive position.

The meter moves smoothly from left to
right and settles between 13 and 33 per-
cent right of zero.

Note. A steady quiver of the needle is normal.

Set the function switch on the test set to the Y position
and release the control stick.
The meter on the test set indicates be-
tween -10 and +10.
Move and hold the control stick to the maximum left
(yaw) position.
The meter indicates 83 to 100 percent left
of zero.
Slowly move the control stick from the maximum left
(yaw) position to the maximum right (yaw) position.
The meter moves smoothly from left to
right and settles between 83 and 100 per-
cent right of zero.
Set the function switch on the test set to the V position,
and the Hi V/Lo V switch to the Hi V position.

Same as step 10 above.

Same as step 10 above.

Same as step 10 above.

Same as step 6.

Same as step 6 above.

Same as step 6 above.

Same as step 6 above.

Same as step 6 above.

Same as step 6 above.

Same as step 6 above.
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Table 2. Troubleshooting Procedures for the GCU--Continued

Step Operation and normal indication Corrective action

22 Set the 4 switch on the test set to the ( + ) position
and hold the control stick in the maximum left (yaw)
position.
The meter on the test set tester indicates Same as step 6 above
between 17.25 and 19.75 volts on the 0-20
scale
23 Keep the control stick in the maximum left (yaw) posi-
tion and switch the i - switch to the ( -) position.
The meter on the test set indicates be Same as step 6 above.
tween 17.25 and 19.75 on the 0-25 scale
24 Set the Hi V Lo V switch on the test set to the Lo V
position. Move and hold the control stick to the
maximum right (yaw) position.

The meter on the test set indicates be Same as step 6 above.
tween 6.25 and 6.75 on the 0-8 scale
25 Keep the control stick in the maximum right (yaw)
position and move the + - switch to the (-)
position.
The meter on the test set indicates be- Same as step 6 above

tween 6.25 and 6.75 on the 0-8 scale.

28. Troubleshooting Procedure for the Signal Table 3| gives the troubleshooting procedures for the
Generator Module signal generator module. See|figures 3)17]and 18| for

schematic and location of components.
Table 3. Troubleshooting Procedures for the GCU Signal Generator Module

Preparation for test:

a. Equipment required:
(1) Test console (TM 94935-461-15 1)
(2) Multimeter TS-352 U

b. Test setup:
(1) Insure proper operation of test console by performing operational check procedures in TM 9-4935-461-15/
1.
(2) Disconnect the special test cable from the test console signal generator on front panel and connect it to the
signal generator module under test.

Step Operation and normal indication Corrective action
1 Remove the suspected defective signal generator mod-
ule from the GCU and connect to the special test
cable.

2 Apply power to the test console and set the PWR-ON-
OFF switch to the ON position.
NORMAL and JETT indicator lamps on a. Check lamps and fuses.
test console glow. b. Check input circuitry from
power supply to console
(TM 9-4935-461-15/1).
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Table 3. Troubleshooting Procedures for GCU Signal Generator Module--Continued.

Step

Operation and normal indication

Corrective action

Move the GCU firing switch to the F position.
Connect the oscilloscope, using one trace channel, be-
tween R64 and R65.

Signal should be as shown in[figure 10]

With the oscilloscope still connected between R64 and
R65 move the control stick forward and backward
(pitch).
Percentage of positive and negative por-
tions of the output signal on the oscillo-
scope should change as the control stick
is moved.

With the oscilloscope still connected between R64 and

R65 move the control stick left and then right (yaw).
Percentage of signal amplitude should
change as the control stick is moved.

Connect the oscilloscope, using both trace channels,
between R71 and R72; and R61 and pin 21 of the
signal generator module.
Square wave signals on the oscilloscope
should be 180 degrees out of phase with a

voltage amplitude of 75[(fig. 10).

Connect the oscilloscope, using only one trace channel

to the collector of Q11 in the signal generator module.
Square wave signal displayed on oscillo-
scope should be as shown in figure 9

Connect the oscilloscope, using one trace, between C5
and R23 of the signal generator module and vary the
control stick backward and forward (pitch).
A straight line should be displayed on the
oscilloscope. The amplitude should vary
as the control stick is moved backward
and forwards.

Defective component in bridge

modulator circuit [(fig. 3].

Replace defective pitch channel
component in bridge modu-
lator (fig. 12).

Defective input from polarity
control amplifier (fig. 11);
check using step 7.

Replace defective yaw channel
components in the bridge
modulator (fig. 12). Defec-

tive input from amplitude

control amplifier (fig. 11);
check using step 10.

Defective input from switching
amplifier (fig. 9); check

using step 13. Replace defec-
tive component in polarity
control amplifier (fig. 11).

Defective input from imped-
ance adapter [(fig. 8); check
using step 9. Defective input
from sawtooth generator;
check using step 13. Re-

place defective component in
the pitch channel of the
switching amplifier circuit

Replace defective component in
pitch impedance adapter cir-
cuit (fig. 8).
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Table 3. Troubleshooting Procedures for GCU Signal Generator Module-Continued

Step

Operation and normal indication

Corrective action

10

11

12

13

14

Connect the oscilloscope, using both trace channels, to
the collectors of Q16 and Q17.
Square wave signals displayed on the os-

cilloscope should be in phasel(fig. 11).

Connect the oscilloscope, using one trace channel, to

the collector of Q15 in the signal generator module.
Square wave signal displayed on the os-
cilloscope should be as shown infig. 9]

Connect the oscilloscope, using one trace channel, be-
tween C7 and R44 of the signal generator module and
vary the control stick left and right (yaw).
A straight line should be displayed on the
oscilloscope. The amplitude should vary
as the control stick is moved left and
right.
Connect the oscilloscope, using one trace channel, to
pin 27 of signal generator module. Move FF-VF
switch to both positions.
Sawtooth signal displayed on the oscillo-
scope as shown inl[fig. 7.]

When switch is in FF position sawtooth
signal should be 8 cps.
Connect the oscilloscope, using one trace channel, to
the collector of Q3. Move the FF-VF switch to both
positions.
With switch in the FF position the signal
on oscilloscope should be a constant level
[fig. 5).
With switch in the VF position the signal
on the oscilloscope should vary[(fig. 5).

Defective input from switching
amplifier [fig. 9); check

using step 11. Replace defec-
tive component in amplitude

control amplifier .

Defective input from imped-
ance adapter [(fig. 8); check
using step 12. Defective in-
put from sawtooth generator
[fig. 7); check using step 13.
Replace defective component
in the yaw channel of the
switching amplifier circuit

(fig. 9).

Replace defective component in
the yaw channel of the im-

pedance adapter circuit[(fig. 8).

Defective input from frequency
formation circuit [fig. 6);

check using step 14.

Adjust R16 to obtain 8 cps.

Adjust R16 to obtain desired
voltage level.

Adjust R5 to obtain desired
voltage range.
Replace defective component in

frequency formation circuit
(. ).
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29. Troubleshooting Procedures for the Control
Stick

covers the troubleshooting procedures for the
control stick. Seelfigure 15 |for electrical schematic

diagrams.

These checks can be accomplished by reference to the
cabling diagram in TM 9-1400-461-20.

31. Troubleshooting Procedures for Fixed Housing

gives the troubleshooting procedures for the

fixed housing assembly.
30. Troubleshooting Procedures for the Cable and
Harness Assemblies 32. Troubleshooting Procedures for the Launcher
Table 6 gives the troubleshooting procedures for the
launcher.

The only required troubleshooting procedures for the
cable and harness assemblies are continuity checks.

Table 4. Troubleshooting Procedures for the Control Stick-Continued.
Preparation for test:

a. Equipment required:

(1) Test console (TM 9-4935-461-15/1)
(2) Multimeter TS-352/U

b. Test setup:

(1) Insure proper operation of test console by performing operational check procedures in TM 9-4935-461-
15/1.

(2) Substitute the control stick under test in place of the control stick on the test console.

Step Operation and normal indication Corrective action

1 Apply power to the test console and set the PWR-ON-
OFF switch to the ON position.
NORMAL and JETT indicator lamps on
test console glow.

a. Check lamps and fuses.

b. Check input circuitry from
the power supply to the
console (TM 9-4935-461-

15/1).
2 Set the key switch on the missile selection box to the
ON position.
Missile selection box power lamp glows. Check and replace defective
lamp.
3 Connect the test set to DUMMY LAUNCHER no. 1.
4 Set the missile selection switch to position 1.
5 Position the firing switch on the GCU to F position.
6 Set the function switch on the test set to the P position.
The meter on the test set indicates be- Defective resistor in the con-
tween 25 and 35 percent left of zero. trol stick (perform step 12
through 17).
7 Move the control stick to the maximum climb (back-

ward) position.
The meter on the test set indicates be-
tween 87 and 100 percent left of zero.

Same as step 6 above.
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Table 4. Troubleshooting Procedures for the Control Stick-Continued.

Step

Operation and normal indication

Corrective action

10

11

12

13

14

15

16

Slowly move the control stick from the maximum climb
(backward) position to the maximum dive (forward)
position.
The meter moves smoothly from left to
right and settles between 13 and 33 per-
cent right of zero.

Note. A steady quiver of the needle is normal.

Set the function switch on the test set to the Y position
and release the control stick.
The meter on the test set indicates be-
tween -10 and +10.
Move and hold the control stick to the maximum left
(yaw) position.
The meter indicates 83 to 100 percent left
of zero-
Slowly move the control stick from the maximum left
(yaw) position to the maximum right (yaw) position.
The meter moves smoothly from left to
right and settles between 83 and 100 per-
cent right of zero.

Note. The reminder of this table is resistance value checks of the control
detected during above troubleshooting.

Connect multimeter between pin 1 and pin 3 of the
control stick.
Multimeter should indicate a resistance
of 25K ohms.
Connect multimeter between pins 4 and 6 of the control
stick.
Multimeter should indicate a resistance
of 25K ohm.
Connect multimeter between pins 2 and 3 and move
control stick left and right
Multimeter should indicate a resistance
of 15.2K ohms; then increase as control
stick is moved left and decrease when
moved right
Connect multimeter between pins 1 and 2 and move
control stick left and right
Multimeter should indicate 125K ohms;
then decrease as control stick is moved
left and increase when moved right
Connect multimeter between pins 5 and 6 and move
control stick forward then backwards.
Multimeter should indicate a resistance
of 12.5K ohms; then increase as control
stick is moved forward and backwards

Same as step 6 above.

Same as step 6 above.

Same as step 6 above.

Same as step 6 above.

tick resistors. Perform only if a malfunction was

Replace defective yaw control

resistor[(par, 37).

Replace defective pitch control
resistor (par. 37).

Replace defective wiper yaw
control resistor (par. 37).

Same as 14 above.
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Table 4. Troubleshooting Procedures for the Control Stick—Continued.

Step Operation and normal indication Corrective action
17 Connect multimeter between pins 4 and 5 and move
control slick forward then backward
Multimeter should indicate a resistance Same as 16 above.

of 12.5K ohms; then decrease as the con-
trol stick is moved forward and increase
when moved backward.

Table 5. Troubleshooting Procedures for the Fixed Housing.

Preparation for test:
a. Equipment required:
(1) Test console (TM 9-493561-15,/1)
(2) Multimeter TS-352/U
(3) Test set (launching and guidance command test set)

b. Test set-up:

(1) Insure proper operation of test console by performing operational check procedures in TM 9-493461-15/1.
(2) Substitute the fixed housing under test in place of the fixed housing on the test console.

Step Operation and normal indication Corrective action

1 Apply power to the test console and set the PWR-ON-
OFF switch to the ON position

NORMAL and JETT indicator lamps on a Check lamps and fuses

test console glow b. Check input circuitry from
power supply to console
(TM 9-4935-461-15/1).
2 Connect the test set to the launcher missile connector
3 Install the explosive cartridge tester into the launcher
assembly with the missile locking lever in the un-
locked position
4 Connect the explosive bolt circuit tester to the con-
nector in the fixed housing
5 Set the No. 6 LAUNCHER SELECTOR switch to
REAL LAUNCHER position and the missile selec-
tion box to position 6
6 Reset the firing switch to the 0 position and then hold
the firing switch on the GCU to the UG position.

Explosive cartridge tester lamp and the Check and replace defective
IG lamp on the test set glows. cable assembly [par. 38).

7 Move and hold the firing switch to the UG position.
IG lamp goes off and the UG lamp glows. Same as step 6 above

8 Move and hold the firing switch to the FB position.
UG lamp goes off and the IFB lamp glows. Same as step 6 above-

9 Reset the firing switch to the O position.

10 Press the WIRES switch on the missile selection box.

WJ lamp on the test set glows. Same as step 6 above
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Table 5.-Troubleshooting Procedures for the Fixed Housing-Continued.

Step Operation and normal indication Corrective action
11 Press the SIN jettison switch on the missile selection
box.
The explosive bolt circuit tester lamp Check and replace defective
glows. connector.
12 Set the test set selector switch to F position.
13 Lift and release the GCU firing switch.

Test set meter pointer indicates 10 cps
initially, then increases to 16.5 cps.

Same as step 6 above.

Table 6. Troubleshooting Procedures for the Launcher

Preparation for test:
a. Equipment required:

(1) Test console (TM 9-4935-461-15/1)
(2) Multimeter TS-352/U

(3) Test set (launching and guidance command test set)

b. Test setup:
(1) Insure proper operation of test console by performing operational check procedures in TM 9-4935-461-

15/1.

(2) Substitute the launcher under test in place of the launcher on the test console.

Step

Operation and normal indication

Corrective action

Apply power to the test console and set the PWR-ON-
OFF switch to the ON position.

NORMAL and JETT indicator lamps on

test console glows.

Connect the test set to the launcher missile connector.
Install the explosive cartridge tester into the launcher
assembly with the missile locking lever in the up
position.
Set the missile selection switch on the missile selection
box to position 6 and No. 6 LAUNCHER SELEC-
TOR on the test console to the REAL LAUNCHER
position.
Reset the firing switch to the O position and then hold
the firing switch to the IG position and the missile
locking lever to the down position.

Explosive cartridge tester lamp glows.

Release the missile locking lever.
The IG lamp on the test set glows.

Move and hold the firing switch to the UG position.
IG lamp goes off and UG lamp glows.

Move and hold the firing switch to the FB position.
UG lamp goes off and IFB lamp glows.

a. Check lamps and fuses.

b. Check input circuitry from
power console (TM 9-
4935-461-15/1).

Check and replace defective
microswitch or
launcher.

Same as step 5 above.

Same as step 5 above.

Same as step 5 above.
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Table 6. Troubleshooting Procedures for the Launcher-Continued.

TM 9-1400-461-35

Step Operation and normal indication Corrective action
9 Reset the firing switch to the 0 position.
10 Press the WIRES switch on the missile selection box.
WJ lamp on the test set glows. Same as step 5 above.
11 Set the test set selector switch to the F position.
12 Lift and release the GCU firing switch.
Test set meter pointer indicates 10 cps Same as step 5 above.
initially, then increases to 16.5 cps.
1- Screw 10172565 26- Nut 10172571
2- Cover 27- Screw 10172567
3- Gasket 10172541 28- Base plate
4-  Switch assembly 29- Gasket 10172541
A-  Lock 30- Connector 10172560
B-  Gasket 31- Screw 10172563
C-  Screw 32- Washer
D-  Micro switch 33- Guard 10172544
E-  Mounting Bracket 34- Guard 10172545
F-  Washer 35- Switch key 10172546
G-  Nut 36- Lampholder assembly 10172494
5- Washer 10172572 A- Body
6- Nut 10172570 B-  Retainer
7- Bracket 10172553 37- Lamp MS 25237-327
8- Relay 10172555 38- Lens 10172557
9- Bracket 10172552 39- Knob 10172540
10- Nut 40- Switch assembly 10172556
11- Screw 10172564 A- Boot
12- Support 10172551 B-  Gasket
13- Switch 10021991 C- Washer
14- Plate 10172542 D-  Nut
15- Cover 10172543 E-  Switch
16- Rivet 1017257 41- Guard 10021998
17- Anchor nut 10172574 42- Switch assembly 10172558
18- Box assembly A-  Nut
19- Screw 10172566 B-  Washer
20- Connector 10172559 C-  Switch
21- Screw 10172569 43- Nut
22- Screw 10172568 44- Gasket 10172562
23- Gasket 10172561 45- Component board 10172550
24- Cover 10172554 46- Insulator 10172547
25- Washer 10172573

Figure 19-Legend.
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ORD G9249

Figure 19. Missile selection box -disassembled view.
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CHAPTER 5
CORRECTIVE MAINTENANCE

33. Scope

a. This chapter contains maintenance information
covering the M22 subsystem that is within the scope of
direct support, general support, and depot maintenance
personnel. The scope of maintenance is determined by
the maintenance allocation chart in TM 9-1400461-20

and the listing of repair parts and special tools
authorized in TM 9-1400-461-35P.
b. No instructions are given for removal,

disassembly, or installation of chassis-mounted or
panel-mounted parts that are soldered or fastened in the
usual way. For information on solder and soldering refer
to TB SIG 222.

36. Removal and Installation of Guidance Control
Unit Component Parts
Removal and installation of component parts of the
GCU are obvious upon inspection. Refer to
[figures 21| 22 Jand 23|for GCU component removal and
installation. Refer to [figures 17|and 18] for signal
generator module component removal and installation.
Caution
When removing and installing the
signal generator module from the
GCU care should be taken to prevent
damage to components on the
printed circuit boards. Slowly work
the module around until it can be
removed and installed without
rubbing against the side of the GCU.

COMPONENT BOARD 1 {10172550) k

O o} I "
|
= ell= & ﬁ |
FWD I
ARRRE |

et ¥ et—] p:]%]:, . ﬂ -
—] s
5 53 EN
T’
@ o O
K1 K2 K3 K4 K5
ORD G9250
TOP VIEW
37. Removal and Installation of Control Stick

34. General Instructions

Remove parts only as required to make repairs. Do not
remove serviceable parts unless you must do so to get
to the defective 'parts.

35. Removal and Installation of Missile Selection
Box Component Parts

Removal and installation of components are obvious
upon inspection. Location of component parts is shown
in[figure 19land 20. | Reference designators used on the
component parts diagram are the same as those used
on the schematic diagram as illustrated in [figure 14.]
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Component Parts

Removal and installation of component parts of the
control stick are obvious upon inspection. Refer to
[figure 24]for control stick component removal and
installation.

Caution
When installing the control stick
components insure that the

connector, small screw hole key, and
name plate are lined up.
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Figure 21. Guidance control unit, exploded view.
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1-
2-
3-
4-
5-
6-
7-
8-
-

10-

11-

12-
13-
14-

15-
16-
17-
18-
19-
20-
21-
22-
23-
24-
25-
26-
27-
28-
29-
30-
31-

Lockring

Lug

Screw 10172519
Washer 10172506
Cover 10173106

Gasket 10173102
Gasket

Connector 10172767
Connector 10172534
Cap assembly 10173107

Battery holder assembly 10172499

A- Pin

B-  Pivot

C- Bearing

D- Handle

E-  Screw

F-  Bearing

G- Pivot
Cover 10172489
Screw 10172488

Battery holder assembly
A-  Battery holder

B-  Spring

C-  Bracket

Washer 10021176
Connector 10172485
Gasket

Lamp holder 10172494
Lamp MS 25237-327
Lens (green) 10172496
Gasket

Screw 10172505
Connector 10172504
Screw 10172486
Washer 10172487
Lens (red) 10172495
Cover 10172493
Screw 10172486
Washer 10172492
Connector 10172490
Gasket 10173101

32-
33-
34-
35-
36-
37-
38-
39-
40-
41-
42-
43-
44-
45-
46-
47-
48-
49-
50-
51-
52-
63-
54-
55-
56-
67-
58-
59-
60-
61-

62-
63-
64-
65-
66-
67-
68-

41

Screw

Plate

Screw

Plate

Box

Screw 10172502

Nut 10172407

Plate

Screw 10172509

Nut 10172526
Lockwasher 10172625
Relay 10172528
Voltmeter 10021155
Support 10172523
Lockwasher 10172506
Lockwasher 10172520
Screw 10172488
Relay 10172524
Relay 10172527
Support 10172529
Relay 10172528

Bolt 10173103 (810.851-2)
Washer 10173104 (810.851-4)
Plate

Lockwasher 10172520
Screw 10172488
Screw 10172509
Bracket 10172508
Ring clamp 10173108 (810.915)
Switch 10172484

A-  Toggle switch

B-  Washer

C- Boot

D- Nut

Screw 10172481

Lens (amber) 10172497
Lens (clear) 10172498
Pin

Plate 8934745

Screw 8035048

Ear

Figure 21. Legend
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1-
2-
3-
4-
5-
6-
7-
8-
-

10-

11-

12-

13-

14-

15-

16-

17-

18-

19-

20-

21-

22-

23-

24-

25-

26-

27-

28-

29-

30-

Screw 31- Screw 10172505
Washer 32- Washer 10172763
Plate, upper 33- Spacer

Nut 34- Spacer

Washer 35- Spring drum
Spring 36- Retainer spring
Screw 37- Lug

Spacer 38- Pin

Cover 39- Shaft 10172756
Screw 40- Setscrew

Body 41- Gear 10172760
Pin 42- Gear

Guide 43- Screw

Setscrew 44- Shaft 10172757
Spring 45- Washer 10172762
Base 46- Gear 10172759
Nut 47- Setscrew

Lock ring 48- Shaft

Gasket 49- Shaft 10172758
Spacer 50- Spacer

Switch 10172748 51- Lower support plate
Screw 10172765 52- Bearing 10172754
Plate 10172761 53- Plate 10172751
Blade 10172761 54- Plate 10172751
Screw 10172766 55- Screw 10172765
Screw 10172505 56- Plate 10172752
Washer 10172763 57- Screw 10172765
Plate 10172753 58- Screw 10172505
Bearing 10172755 59- Washer 10172763

Upper support plate
Figure 22. Legend.
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Figure 22. Guidance control unit firing switch.
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ORD G341

Figure 23. Guidance control unit signal generator module.
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1-Screw 10172521
2-Washer 101792520
3-Connector assembly
A-Board 10172516
B-Bracket 10172514
C-Insulator 10172512
D-Connector 10172513
E-Plate 10172511
F-Screw 10172515
G-Screw 10172519
4-Part of signal generator module 10172510
A-Plate 10172660
B-Insulator 10172659
C-Connector 10172658
D-Connector 10172658
E-Insulator 10172659

TM 9-1400-461-35

F-Bracket
G-Bracket 10172661
H-Screw 10172667
J-Name plate
K-Screw 10172662
L-Screw 10172505

5-Part of signal generator module
A-Screw 10172664
B-Circuit board (issued w/item 5D)
C-Nut, spacer 10172665
D-Printed circuit board equipped 10172657
E-Support 10172671
F-Screw 10172675

6-Gasket 10172478

7--Screw 10172479

8—Plate

Figure 23. Legend.
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1-Clamp 10172533

2-Handle 10172531

3-Pin 10172539
4-Boot 10172530
5-Ring

6-Screw

7-Case

8-Screw 10172726
9-Plate

10-Rivet

11--Screw 10172726
12-Shield 10172728

13-Washer
14-Screw
16-Washer
16-Arch
17-Screw
18-Screw
19-Washer
20-Spacer
21-Arch
22-Spacer
23-Screw
24-Spacer
26-Nut
26-Universal joint
27-Spring retainer
28-Spring
29-Housing
30-Gear
31-Setscrew
32-Pin
33-Shaft
34-Shaft

TM 9-1400-461-35

35-Nut

36-Washer

37-Spacer

38-Gasket 10172741

39-Screw 10172729

40-Support

41-Screw

42-Adapter

43-Screw

44-Shaft

45-Screw

46-Gear

47-Setscrew 10172745
48-Washer

49-Gear

50-Pitch wiper assembly 10172743
51-Screw

52-Spacer assortment 10172747
53-Gear

54-Gear

55-Setscrew 10172745

56-Yaw wiper assembly 10172744
57-Spacer assortment 10172747
58-Ring 10172746

59-Screw

60-Screw 10172739

61-Resistor 10172742

62-Screw 10172737

63-Washer 10172738
64-Bracket

65-Gasket 10172741
66-Support

67-Connector 10172732
68-Screw 10172735

Figure 24. Legend.
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ORD G9342

Figure 24. Control stick, exploded view.
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38. Removal and Installation of Fixed Housing 39. Removal and Installation of Launcher
Cable Assembly Microswitch Assembly
Removal and installation of fixed housing cable Removal and installation of launcher
assembly are obvious as shown in[figure 25 ] microswitch assembly are obvious as shown in
O > O

\g\
I

\

19

\
~

14

15

16

ORD G?269

Figure 25. Fixed housing cable assembly.
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1-Gasket 10173305

2-Washer
3-Nut
4-Connector
5-Washer
6-Nut
7-Screw
8-Washer
9-Clamp half
10-Connector
11-Nut
12-Washer
13-Clip
14-Screw
15-Washer
16-Clamp half

17-Connector
18-Connector
19-Connector
20-Screw
21-Gasket
22-Connector
23-Washer
24-Nut
25-Mount
26-Housing
27-Pin
28-Screw
29-Nose fairing
30-Screw
31-Strap

Figure 25. Legend.
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1-Lock ring
2-Cover
3-Connector
4-Connector
5-Screw
6-Washer
7-Support
8-Bolt

9-Cap

10-Nut
11-Screw
12-Screw
13-Pin
14-Bracket
15-Plate
16-Spring
17-Cover
18-Cable assembly
19-Nut
20-Washer
21-Gasket
22-Housing
23-Screw
24-Pin
25-Gasket
26-Connector
27-Selenium rectifier

28-Washer
29-Mounting plate
30-Nut
31-Junction box
32-Screw
33-Washer
34-Screw
35-Resistor
39-Washer
37-Nut
38-Screw
39-Plate
40-Microswitch
41-Microswitch
42-Pin
43-Guide
44-Washer
45-Insert
46-Body
47-Plate
48-Screw
49-Rubber cap
50-Cover
51-Screw
52-Gasket
63-Cover
54-Screw

Figure 26. Legend.
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Figure 26. Launcher micro-switch.
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C1, TM 9-1400-461-35

ORD G9267A

Figure 26.1. Housing assembly (8035008)-exploded view.

AGO 6287A
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C1, TM 9-1400-461-35

1 Bolt 13 Stop F-Arm T-Bolt
2 Washer 14 Rivet G-Snapring U-Pin
3 Locking wire 15 Washer H-Pin V-Snapring
4 Bolt AN-6H11A 16 Nut J-Collar W-Pin
5 Washer 17 Release Assembly K-Washer 18 Hook Assembly 8035013
6 Key MS35756-12 8035015-1 L-Screw 19 Pin MS24665-302
7 Latch 8035014 (RH-8035015-2) M-Nut 20 Nut AN320CG
8 Stud A-Spring N-Washer 21 Washer AN960C616
9 Washer MS35336-32 B-Pin P-Housing 22 Housing
10 Wingnut MS35425-41 C-Crank Q-Pin 23 Bolt
11 Shaft 8035012 D-Link R-Snapring 24 Plate Assembly
12 Clip E-Bearing S-Pin 25 Nut NAS679C6M
26 Washer
Figure 26.1. Continued.
12
ORD G9268A
Figure 26.2. Launcher support assembly (8035001)-exploded view.
1 Rivet MS20600AD5W3 12 Washer AN960C616L CONNECTOR ASSEMBLY
2 Cap 8035006 13 Screw 8035038
3 Tube 14 Connector 8035042 22 Connector
4 Grommet MS35449-51 15 Screw 23 Cover
5 Pin MS24665-800 16 Washer CONNECTOR 8035037
6 AN320-6 17 Locking Wire 24 Connector
7 Washer AN960PD616 18 Support 25 Adapter
8 Adapter 19 Washer 26 Connector Assembly 8035038
9 Bolt AN-26-34 20 Nut 27 Connector Assembly 8035037
10 Washer AN960C616L 21 Boot 28 Cable Assembly 8035034
11 Bearing 8035005
AGO 6287A
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CHAPTER 6
AMMUNITION

Section I. GENERAL

40. Scope
This chapter provides specific instructions for the
inspection by ammunition personnel of the AGM-22B
missile either in the hands of troops or in ammunition
depots.
41. Purpose
Inspections are made for the purpose of:

a. Determining the condition of an item as to
serviceability.

b. Recognizing conditions that would cause failure.

c. Determine its serviceability and what changes, if
any, have taken place since previous inspections.
42. General Safety Precautions

a. This section contains the precautions to be
observed in handling and testing of those missile
components covered in this manual. The material in
this section supplements those precautions in TM 9-
1903 and AMCR 385-224 that are applicable to
ammunition in general.

b. A standard operating procedure (SOP) shall be
used for all operations involving ammunition. The SOP
shall include safety requirements, personnel and
explosive limits, designations of equipment to be used,
locations, and sequences of operations to be performed.
It shall be approved by the commanding officer and also
by those designated to be responsible for the operation.
No changes to the SOP will be permitted unless
approved in writing by the approving authorities. All
personnel concerned shall have ready access to the
SOP and must understand the requirements specified in
it.

Section Il.

43. Types of Inspection
Note.
Whenever a shipping container is
opened, the desiccant must be
replaced. Use four 16-unit bags of
activated desiccant FSN 6850-264-
6563.
a. Prestorage.

c. The explosive ammunition components of the
missile are designed to be as safe in handling as is
consistent with their functioning; and they are packaged
to withstand conditions ordinarily encountered in storage
and transit. Because of their hazardous nature,
operations involving ammunition will be supervised by a
gualified ammunition inspector or similarly qualified
explosives personnel who thoroughly understand the
hazards and risks involved. Operating personnel should
be impressed with the importance of taking proper
safety precautions.

d. The propellant grain and the metal parts of the
body section can be damaged by rough handling,
dropping, etc. A body section subjected to such
damage or extreme temperatures could cause a
malfunction when the missile is fired. Body sections
which have been exposed to these damages will not be
used until a complete inspection for serviceability has
been made.

e. Explosive components containing electrical
systems must be protected at all times by grounding
from induced electric currents such as those found in
the vicinity of high-frequency electronic equipment;
radio and television transmitters; radars; high tension
wires; etc.

f. To provide maximum protection to personnel
and property in the event of an incident during missile
electrical testing, the units tested shall be placed behind
substantial structures, preferably in a vertical position
and nose end down.

INSPECTION
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(1) On receiving each lot of missiles at the
depot, and before placing it in storage,
inspect the outside of each shipping
container for proper and readable
markings, evidence of rough handling,
and condition of the container seal.
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Figure 27. Ammunition inspection points.
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(2)

3)

(4)

Segregate  containers  which  show
evidence of tough handling: remove the
missiles as outlined in[paragraph 44] If
they are found to be serviceable, replace
them in the shipping containers and place
the shipping containers in storage.

If the missile containers are fount to be
unserviceable, segregate them and make
a report in accordance with|paragrap

In the case of missiles returned by the
user, inspect each missile as outlined in

[paragraphs 44Jand 47.] This must be done

within 30 days after the missiles are
received.

b. Annual.

1)

(2)

c. Preshipment.

When a ot of missiles has been in storage
1 year, select a sample of the lot at
random. See for size of the
sample.

Inspect the missiles selected as outlined
in|paragraphs 44{and 47

Inspect as required in b above

unless the lot has been inspected in the last eight

months and found serviceable, no

inspection is

TM 9-1400-461-35

a. Shipping Containers.

1)
(2)
3)

(4)

()
(6)
(7)

(8)
(9)

Proper color coding and painting [table 8}.
Breaks, splits and holes.
Presence and serviceability of latches and
pins (2/[fig. 28).
Condition and presence of battery holder,
cover, clamp key and attaching hardware
(1.
Container seal (8) for proper
installation, deterioration or breaks.
Presence and condition of cartridge
holder (7) in base of container.
Proper operation and condition of
forward (6) and aft clamp (5)
assemblies which secure the missile in
base of container.
Missing or damaged straps (3) that
secure the warhead in top of container.
Presence and proper installation of
warhead cushioning material (4) in top
of container.

Warning:

necessary.
d. Special inspection. The U.S. Army Missile
command may require inspection of the missiles other
than those inspections indicated in a, b, and c above.
44. Visual Inspection[(fig. 27)
Note:
Defects printed in bold face type are
considered to be major defects. |If
any of these defects are found
during inspection of first sample,
inspect a second sample for these
defects. Refer to[table 4] for size of
the second sample. If these defects
are found in the second sample,
inspect the entire lot.

Always inspect the warhead arming
device immediately before removing
the missile body from the shipping
container. If it is armed call a
demolition specialist to dispose of
the missile.

b. Missiles.

1)

surface of the rim [(fig. 28).
(2)
3

Dents or breaks on the skin.

Table 7. Inspection-Sample Sizes

Inspection-sample

size
Lot size Accumulative sample size
First sample Second Sample

0-8 3 Balance of lot 8
9-15 3 Balance of lot 15
16-25 5 Balance of lot 25
26-40 5 10 15
41-65 7 14 21
66-110 10 20 30
111-180 15 20 30
181-300 25 50 75
301-500 35 70 105
501-800 50 100 150
801-1300 75 150 225
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Inspect the condition of the warhead
arming device. The top of the arming
piston should not protrude above the

Proper color coding and marking [table 5).
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Table 8. Ammunition Color Coding

Markings
Nomenclature Basic Color Warhead tip Basic Marking Corner ICC Markings on containers
Missile Warhead Missile Warhead nose color Color only
Guided Missile oD oD Yellow Yellow Yellow oD Yellow Yellow ROCKET AMMUNITION
AGM 22B WITH EXPLOSIVE
PROJECTILE
Guided Missile oD oD White White Blue oD White Blue ROCKET AMMUNITION
ATM 22B WITH INERT
PROJECTILE
Missile, SS 11 Blue Blue White White None oD White None None
completely inert.
Note 1. Live motors will have four 2-inch brown squares 90 degrees apart.
Note 2. Container corner markings will be diagonally opposite.
(4) Presence of rust, corrosion or (16) Missing or damaged attaching
moisture. hardware.
(5) Loose or damaged fins (9[fig. 28). (17) Breaks or dents on spool housing (13).
(6) Loose or distorted rear cover (11). (18) Missing or damaged support ring.
(7) Damaged, loose or corroded electrical (19) Bent or broken pins or corrosion on
contacts (18). electrical plug (16).
(8) Missing or damaged junction box (15). (20) Missing or damaged fuze protector
(9) Damaged or missing hook (10) (J-box plug (19).
release). (21) Nicks, burrs, rust or corrosion on fuze
(10) Broken or missing flares (17). threads.
(11) Missing or deteriorated sleeving on (22) Improper mating of missile to warhead.
guidance wires (12). c. Warheads
(12) Damaged or missing retainer springs (1) Proper marking and painting (table 5).
(J-box). (2) Presence of dents or breaks.
(13) Breaks or kinks in exposed guidance (3) Corrosion or oxidation on the skin.
wires.

(14) Broken or deteriorated wiring.
(15) Broken or clogged exhaust ports (14).

:E .' ‘&_ %

Figure 28. Warhead arming device.
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(4)
()

Evidence of rust or corrosion on
internal threads.

Damaged, loose or missing screws
which secure the two sections
together.

d. Explosive Cartridge.

Note.

Normally the explosive cartridge is
shipped in the shipping containers
of the missile. It must be visually
inspected for serviceability.

1)
(2)
3)

Proper identification
Damaged or improper packaging.
Evidence of rust or corrosion.

e. Explosive Bolt.

1)

(2)
3)
(4)

Serviceability and installation of
shorting plug.

Proper identification.
Damaged or improper packaging.
Presence of dents, rust or corrosion.



f. Batteries.
Note.
The batteries are shipped in separate
containers.

(1) Presence of dents or breaks on casing,
which would render the batteries unserviceable.
Section Il
45. General
These tests involve handling and electrical testing of
ammunition items. The live missile body and the HEAT
warhead contain explosives and must be handled with
care. Although the missile tester is designed to safety-
check the internal circuitry of the missile, it is imperative
that all possible safety precautions be observed. Since
the possibilities of accidental motor ignitions cannot be
overlooked, the selection of the site for electrical testing
is of prime importance.
46. Test Area Requirements
Electrical testing of the missile may be conducted in
either a specifically designated building or outside in the
open. In either case, the test area must meet the
minimum safety requirements specified in TM 9-1300-
206 (overseas) or AMCR 385-224 (CONUS) and all
applicable standing operating procedures (SOP's).
Warning:
The missile with live motor and
warhead is in quantity-distance class
7; the missile with live motor and
inert warhead is in quantity-distance
class 5. All inspections should be in
accordance with applicable quantity-
distance tables and safety
instructions contained in TM 9-1300-
206 and AMCR 385-224.
46.1. Sample Sizes for Electrical and Continuity
Testing
a. Unless otherwise noted, the lot sample size for
electrical and continuity tests of the missile, explosive
bolts, and explosive cartridges will be as specified in
b. If during tests of the first sample, 15 percent of
the sample fails to pass, a second sample will be
selected in accordance with[table 7] If, after testing the
second sample, 25 percent of the total tested fail the

AGO 6287A
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(2) Bent,
connections.

(3) Serviceability and presence of adhesive
tape and microcrystalline wax.

(4) Proper labeling to
limitations are not exceeded.

broken, or corroded electrical

insure shelf life

ELECTRICAL TESTING

test, the complete lot will be tested, and the results
reported in accordance with TM 38750.
47. Electrical Check of the Missile
a. Missile test set M22 Set D (FSN 4935-953-

9962), composed of the following components, is used
to perform electrical check of the missile:

(1) Rocket circuit continuity tester [(fig. 29),
Model 101-5BFG (Alinco) 4925-712-0205.

(2) Maintenance and inspection holddown
fixtures ORDXM-SMD-1939.

(3) Continuity test cable assembly [(fig. 29)
(SS-11B) ORDXR-FMO-1703.

b. Set up the equipment as follows:

(1) Set the holddown fixture on a level
surface behind a suitable barricade.

(2) Place four sand bags on the base of the
holddown fixture.

(3) Loosen the two missile-holding screws on
the holddown fixture.

Warning:
Always inspect the warhead arming
device immediately before removing
the missile body from the shipping
container. If it is armed, call a
demolition specialist to dispose of
the missile.

(4) Remove the missile body section from the
shipping and storage container.

(5) Place the missile body in the holddown
fixture as shown in[figure 30] Make certain the holding
screws engage in the missile-locking slots.

(6) Remove the missile container with the
HEAT warhead from the checkout area, and place it
behind a suitable barricade.

(7) Drive the ground stake into the ground
and connect the cable between the stake and the
holddown fixture.
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ORD G931

Figure 29. Alinco continuity test, Model 101-5BFG and cable.

c. Check the resistance of the test cable as
follows:

(1) Connect the 2-pin connector on the test
cable assembly to the receptacle on top of the continuity
tester.

(2) Connect a shorting wire between pins 3
and 5 of the 7-pin plug on the test cable.

(3) Set the switch on the test cable to position
1.

Note.
Make certain the OHMS ADD switch
on the continuity tester is set to the 0
position.
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(4) Press and hold the KEY switch on the
continuity tester.

(5) Operate the OHMS knob on the tester
until the balance meter indicates zero (center scale).
(6) Release the KEY switch and record the

resistance as indicated by the OHMS counter. Record
also the position of the test cable switch.
(7) Repeat steps 4, 5, and 6 with the
AGO 6287A



shorting wire connected between pins 5 and 6 and the
switch set to position 2.

(8) Repeat steps 4, 5, and 6 with the shorting
wire connected between pins 5 and 7 and the switch set
to position 3.

(9) Repeat steps 4, 5, and 6 with the shorting
wire connected between pins 4 and 5 and the switch set
to position 4.

(10) Remove the shorting wire, set the switch
to the OFF position, and disconnect the test cable from
continuity tester.

AGO 6287A
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Warning:
Operator making cable connections
to the missile should wear safety
glasses or goggles.
d. Lay out the test cable and connect it to the 7-pin
connector on the rear of the missile junction box.
Warning:
Make certain the electrical-checkout
area is clear. Everyone must be
behind the barricade.
e. Make certain the switch on the test cable is set
to the OFF position. Connect the test cable to the
continuity tester.



ORD GRITT

Figure 30. Missile in hold down fixture.
f. Check the resistance of the missile ignition
circuits as follows:

(1) Set the switch on the test cable to position
1.

(2) Press and hold the KEY switch on the
continuity tester.

(3) Operate the OHMS knob until the balance
meter indicates zero (center position)

(4) Release the KEY switch and record the
resistance as indicated on the OHMS
counter. Record also the position of the
test cable switch.

C1, TM 9-1400-461-35

Note.
This reading includes the resistance
of the ignition circuits plus the cable.
(5) Repeat steps 2, 3, and 4 for each position
of the switch on the test cable.

g. Disconnect the test cable from the continuity
tester.

h. Compute the actual resistance of the missile
ignition circuits using the following formula: Resistance
of cable and ignition circuits (recorded in e above)
minus resistance of cable (recorded in b above) equals
actual resistance of missile ignition circuits.

Note.
The resistance of the ignition circuits
must be within specified tolerances.

i. Compare the computed resistance of the missile
ignition circuits with the tolerances listed in[table 9]

j. Disconnect test cable and remove the missile
body from the hold-down fixture.

k. Repack the missile body
container from which it was removed.

Warning:
Missiles which are found to be
unserviceable shall not be stored
with serviceable missiles. Clearly
mark the containers of unserviceable
missiles so that they will be stored
separately.

I. Perform the continuity check of the explosive
cartridge (packed in the shipping container) as outlined

in|paragraph 48

in the shipping

Note.
Results of the missile electrical
checks are to be reported as

specified in|paragraph 46.1Jand 50|
Warning:

Only one explosive cartridge will be

allowed in the test area at a time.

Only the operator will be in the

immediate area while the test is

being conducted.

Table 9. Missile ignition Circuits-Resistance Tolerances

Position of test Minimum allowable Maximum allowable
cable switch resistance resistance
1 2.5 ohms 5.5 ohms
2 19.5 ohms 26.5 ohms
3 1.60 ohms 2.40 ohms
4 3.00 ohms 4.00 ohms

59
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48. Continuity Check of Explosives Cartridge Warning:
FSN 1337-956/2732 Explosive cartridges are in quantity-
a. The following equipment is required to perform distance class 1 and compatibility
the continuity check: group E.
(1) Rocket circuitry tester, Model 101-5BFG c. Place the explosive cartridge in the test area so
(Alinco) 4929-712-0205. that the ends of the cartridge are pointing away from the
(2) Test lead|[(fig. 31). operator's test position.
b. Remove the explosive cartridge from the Warning: _
missile shipping container. Safety glasses or goggles will be

worn by the operator making test
lead connections and he must have
the test leads in his possession at all
times.

SEE NOTE

PIN TIP, PHONE , /

AB10094| PROTECTIVE CAP,

I/4 DIA HOLE
SEE DETAIL A FOR CABLE
CABLE, MIL-C-34328B,
CO-OILOE (1/8).0122
| 0
NOTE. LEAD TO BE FABRICATED LOCALLY, PLUG FURNISHED
WITH EXPLOSIVE CARTRIDGE.
DETAIL A
ORD G9432A
Figure 31. Explosive cartridge test lead.
AGO 6287A
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d. Connect the test lead to the explosive cartridge.

e. Place a sandbag on top of the -cartridge
(lengthwise) or place the cartridge behind a suitable
barricade.

i Press and hold the KEY switch on the continuity
tester.

g. Operate the OHMS knob on the tester until the
balance meter indicates zero (center scale).

h. Set OHMS ADD switch on continuity tester to
10.

i. Connect the test lead pip-pins to the binder
posts on the continuity tester.

j. Press KEY switch on tester and observe the
deflection of the balance meter.

(1) If the meter deflects to the right the circuit
through the explosive cartridge is complete and the
cartridge is electrically serviceable.

(2) If the meter deflects full scale to the left,
the circuit through the explosive cartridge is open, and
the cartridge is unserviceable.

Note.

C 1, TM 9-1400-461-35

Tag all explosive cartridges found
unserviceable for destruction.

k. Disconnect test leads from the continuity tester
and from the explosive cartridge.

I. Repack serviceable explosive cartridges in the
missile shipping container.

Note.

Comply with [paragraph 46.Ib when

tests | are completed.

49. Continuity Check of Explosives Bolt

Warning:
Only one explosive bolt will be
allowed in the test area at a time.
Only one operator will be in the
immediate area while the test is
being conducted.

SEE NOTE
/
[ |
\7/ ~
\ o
CABLE (MIL-C-3432, 1
C0-02 LOF (2/18).0250)
PIN TIP, PHONE ,
ABI0094I
—{}
(02 ?)1
WIRING DIAGRAM
NOTE. LEAD TO BE FABRICATED LOCALLY, ORO G943(4

PLUG FURNISHED WITH EXPLOSIVE BOLT

Figure 32. Explosive bold test lead.
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a. The following equipment is required to perform
the continuity check:
(1) Rocket circuitry testing, Model 1015BFG
(Alinco) 4925-712-0205.

(2) Test lead [(fig. 32)

b. Turn galvonometer needle adjust screw on
Alinco tester clockwise until needle is centered on
midscale graduation of meter.

c. Set digital dial (using OHMS control knob) and
OHMS ADD switch on zero.

d. Connect pin-tips of test lead to binder posts of
tester, and short loose end of test lead.

e. Depress test key, and rotate OHMS control knob
until galvanometer needle is centered on midscale
graduation of meter.

f. Read and record resistance shown on digital
dial.

g. Disconnect test lead from binder post on tester.

h. Place explosive bolt behind a suitable barricade,
and place a sandbag over it.

i. Remove shorting plug from explosive bolt cable,
and connect test lead.

j- Connect test lead to binder post on tester.

k. Depress test key on tester, and rotate OHMS
control knob until galvanometer needle is centered on
midscale graduation of meter.

. Read and record resistance shown on digital
dial.

m. Subtract resistance obtained in f above from
resistance obtained in | above. Resistance should be
between 1.5 and 2.5.

Note:
Tag all explosive bolts found
unserviceable for destruction.

n. Disconnect test lead, and replace explosive-bolt
shorting plugs.

0. Remove explosive bolt from barricade, and
return to storage.

Note.
Comply with[paragraph 46.1b when
tests are completed.

l 49.1. Function Test of Explosives Bolt

a. Test Requirements. Three years after the date
of manufacture, a function test will be performed (by
depot personnel) on a sample of each lot of explosive
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bolts in storage. The purpose of the function tests is to
determine whether the shelf life of the bolts may be
extended for an additional 3 years. Six years will be the
maximum shelf life for these bolts; therefore, function
testing will be once only for each lot.

b. Equipment Required. The following equipment
is required to perform the function test:

(1) Cabinet, test, subzero, working chamber,
American Instrument Mfg. Co., Tag TSA C310 (59-41),
or equal.

(2) Barricade (ORDXR-FMO-918), or equal.

(3) Holding fixture (SMM-MAP-298) (fig.
32.1).

(4) Tester, Alinco, Model 102-5BFG, with test
leads.

(5) Firing leads (twisted pair) A.W.G. 18.
(6) Protective clothing and equipment.
(7) Gloves, asbestos and leather.

(8) Safety goggles, FSN 4270-269-7911.

(9) Power supply, regulated, Model QCR
36/85, Utronics, Inc., Clinton, N. Y., or equal.

c. Safety Precautions. Observe the following
safety precautions when performing the function test:

(1) Operators must wear flame-proof outer
clothing and sparkproof safety shoes.

(2) Personnel will be kept to a minimum for a
safe and efficient operation.

(3) Explosive quantity distance class 3 and
compatibility group F will be observed when handling
explosive bolts.

(4) Safety glasses must be worn when
handling explosive bolts.

(5) Operation will be suspended when
electrical storms are imminent.

d. Sample Selection. Use[table 7]as a guide in
choosing the sample. The quantity of bolts chosen,
however, should be evenly divisible by three, because
there are three different function tests to be performed
(paraf, g, and h below).

e. Continuity Test. Perform the following
continuity test on the explosive bolts before function
testing:

(1) Remove one bolt from its storage
container; unpack and place it in the approved
barricade.



Warning:
Immediately after bolt has been
unpacked, check for presence of
shorting plug and any obvious
defects or damage before continuing
this operation.

(2) Extend the cable lead end with shorting
plug through the hole in the barricade, and close the
barricade door.

(3) Check and record the resistance of the
test cable.

(4) Remove the shorting plug from the
explosive bolt lead cable.

Caution:
The complete test lead cable must be
in the possession of the operator
making the electrical connection.

(5) Connect the test lead provided with a
shorting plug to the explosive-bolt harness.
(6) Extend the test lead cable (away) from
the barricade to the Alinco tester.
(7) Using OHMS control knob, set digital dial
and OHMS ADD switch at zero.
(8) Remove the shorting plug from the test
lead cable, and connect it to the Alinco tester.
(9) Depress the test key, and rotate the
OHMS control knob until the galvanometer needle is
centered at midscale graduation of the meter.
(10) Read and record resistance on digital dial.
(11) Subtract the resistance obtained in (3)
from that obtained in (10).
Note.
Acceptable resistance of explosive
bolts is 1.5to 2.5 ohms.

(12) Disconnect the test lead cable from the
explosive bolt.

(13) Replace the shorting plug to the explosive
bolt harness.

(14) Open the barricade door, and remove the
explosive bolt.

(15) Repack and place the explosive bolt in
approved temporary storage until needed for one of the
following tests (para f, g, or h below).

(16) Repeat (1) through (15) above until the
guantity of bolts chosen for function testing (d above)
have been accumulated. If any bolts fail the continuity

tests, apply the requirements in|paragraph 46.1b.
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Note.
Tag all unserviceable explosive bolts
for destruction.

f. Waterproof Function Test.

Note.
The waterproof function test will be
conducted on 1/3 of the explosive
bolts selected for test (d above).

(1) Remove one explosive bolt from
approved temporary storage (e(15) above), and unpack.

(2) Remove the self-locking nut from the
explosive bolt.

(3) Submerge the explosive bolt in a
container of water for 30 minutes inside a temperature
controlled chamber preconditioned to 200 = 5" C.

Caution:
Do not submerge the connector and
shorting plug.

(4) Remove the bolt from the chamber.

(5) Connect the bolt to the holding fixture
SMM-MAP-298 by placing the threaded screw
through the 11/17-inch hole and securing it with the
backup plate and two screws MS35307-64.

(6) Place the holding fixture with explosive
bolt inside the barricade.

(7) Extend the connector and shorting plug
through the small opening in the barricade.

(8) Close the barricade door.

(9) Remove the shorting plug from connector
on the explosive bolt, and connect the firing lead cable.

Caution:
The firing lead or the power source
actuating device must be in the
possession of the operator making
the electrical connection.

(10) Extend the firing lead cable from the
barricade to the power source.

(11) Prior to making the connection to the
power source, the firing circuit will be tested with a
galvanometer for electrical continuity.

Note.

The normal operating current for

detonating the explosive bolt is one

amp for a period of 1/10 second.

(12) Fire the explosive bolt by using a 24vdc
power source equipped with a voltage and amperage
control device.
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BOTH ENDS

§
Typ

11/16 DIA. 1/4 DIA. 12 HOLES
3/8-16 UNC 2 PLACE\
/16 DIA 3" PIPE COUPLING
TWO HOLES \ ' CUT IN HALF
NG THIS END ONLY
‘.\
r 3

5 Tryp

K

3" PIPE THREADED

~~ f ONE END
/?\ K3

/

2-SCREW MS 35307-64 )\

>
/% Mi 1004
Figure 32-1. Holding fixture.
Caution: 13) Open the barricade, and remove the

If a misfire occurs, four successive holding fixture with fired bolt.
attempts should be made (14) Remove the explosive bolt metal parts,
immediately to fire the explosive and dispose of them.
bolts. If these attempts fail, the (15) Repeat (1) through (14) until all bolts in
connections of the firing wires to the the waterproof sample have been subjected to the
power source should be checked; function test.

then, three more attempts to fire the
explosive bolts should be made. If
the explosive bolt still fails to fire,
disconnect the firing wires from the
power source; short the ends of the
firing wires together; and wait 30
minutes before investigating the
cause of the misfire. Misfired bolts
will be taken to the demolition area
for destruction.

g. Low-Temperature Function.

Note.
The low temperature test will be
conducted on 1/3 of the explosive
bolts selected for test in d above.

(1) Remove one of the explosive bolts from
temporary storage, and unpack.
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(2) Remove the self-locking nut from the
explosive bolt.

(3) Connect the bolt to the holding fixture
SMM-MAP-298 by placing the threaded screw through
the 11/16-inch hole and securing it with the lockup plate
and two screws MS35307-64.

(4) Precondition the temperature controlled
chamber to -50° C., and place the bolt inside for a
period of 1 hour.

(5) Wearing leather gloves, remove the
explosive bolt and the holding fixture from the
temperature controlled chamber, and place in an
approved barricade.

(6) To fire the bolt, follow (7) through (14) of f
above.

(7) Repeat the above procedure until all bolts
selected for the low-temperature test have been
subjected to the function test.

h. High-Temperature-Function Test.
Note.
The high-temperature function test
will be conducted on % of the
explosive bolts selected for test in d
above.

(1) Remove one of the explosive bolts from
temporary storage, and unpack.

(2) Remove the self-locking nut from the
explosive bolt.

(3) Connect the bolt to the holding fixture by
placing the threaded screw through the 11/16-inch hole
and securing it with the lockup plate and two screws
MS35307-64.

(4) Place the explosive bolt for one hour
inside the temperature-controlled chamber, which has
been preconditioned to +80° C.

(5) Using the asbestos gloves, remove the
explosive bolt and holding fixture from the temperature-
controlled chamber, and place in an approved barricade.

AGO 6287A
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(6) To fire the explosive bolt, follow (7)
through (14) of f above.

(7) Repeat the above procedure until all bolts
selected for the high temperature function test have
been subjected to the test.

i. After-Test Procedures. According to the test
results, comply with (1) or (2) below.

(1) If 100 percent of the explosive bolts
functioned properly, the shelf life of the lot may be
extended to 6 years from the date of manufacture.
Update all ammunition records to indicate the new shelf
life expiration date. Report the lot number, the sample
size used for function testing, and the new shelf life
expiration date to Commanding General, U.S. Army
Missile Command, ATTN: AMSMI-SMMDA, Redstone
Arsenal, Ala. 35809.

(2) If less than 100 percent of the explosive
bolts failed to function, report the complete results of the
test in accordance with TM 38-750.

50. Reports and Disposition Instructions

a. Report unserviceable missiles to Commanding
General, U.S. Army Missile Command, ATTN: AMSMI-
SMMDA, Redstone Arsenal, Ala. 35809, on DA Form
2415 (Ammunition Condition Report) in accordance with
TM 38-750. Include the following:

(1) Nomenclature.

(2) Federal stock number.

(3) Lot and serial numbers.

(4) Quantity received.

(5) Shipping order number.

(6) Date received.

(7) Unsatisfactory condition encountered.

(8) Statement as to feasibility of
corrections.

(9) Quantity of missile on hand.

(10) Quantity of unserviceable missiles.

b. Dispose of unserviceable missiles in

accordance with[chapter 7|
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CHAPTER 7
SHIPMENT, STORAGE, STATIC FIRING, AND DETONATION

Section I. SHIPMENT AND STORAGE

51. General

This section pertains to shipment and storage of the
missile and other system explosive items. Commanders
are responsible for insuring that all materiel issued or
assigned to their commands is maintained in a
serviceable condition and properly cared for, and that
personnel under their command comply with technical
instructions.

52. Shipment

Preservation and other protective measures taken in the
preparation of the materiel for shipment should be
sufficient to protect it against deterioration and physical
damage during shipment.

53. Storage Precautions
a. Ammunition items should be stored separately
from nonexplosive items.

b. The ammunition items should be stored only in
magazines or igloos specifically designated for
ammunition storage. When specially constructed
magazines are not available, the building used should
be sufficiently ventilated and afford adequate protection
against moisture and dampness.

c. Outside storage may be used only when suitable
buildings are not available. The methods used should
provide adequate circulation of air and good protection
against moisture. Materiel should be covered with
paulins or other suitable covering. The cover should
allow free circulation of air about the containers.
Suitable trenches should be dug to prevent water from
running under the stacks during inclement weather.

d. The storage temperature limits of minus 300 to
positive 500 Centigrade should not exceed 6 hours for
any one period.

NOTE
For correct quantity-distance classifi-
cation and compatibility groupings,

segtable 10.

e. The missile and explosive cartridge have an
indefinite shelf life.

f. Disregard the expiration date marked on the
battery case, and consider the shelf-life to be 14 months
from the date of manufacture, also stamped on the
battery case. Batteries may be used for an additional 6
months (20 months total) for training purposes in
CONUS.

Table 10. Quantity-Distance Classification and
Compatibility Grouping

Component Quantity-distance ~ Compatibility
class group step
Complete  round ............ 7 F
with explosive
warhead
Complete  round ............ 5 Ll F
with inert warhead.
Explosive warhead ............ 7 F
only
Explosive bolt ............ 3 B
Explosive .. i E
cartridge

Section Il. STATIC FIRING AND DETONATION

54. General
This section covers static firing and detonation of
unserviceable ammunition components of the M22
subsystem.

55. Static Firing of Missile
Static firing of unserviceable missiles should be
accomplished in accordance with{table 11



TM 9-1400-461-35

Table 11 Static Firing of Missile

Equipment required:

C2

a. Protective clothing.
b. Holding fixture, FSN 5935-991-6674.
Note.
Before static firing, make sure that a 1/2 inch by 1 inch slot has been cut in the holding fixture
sleeve (in the base) so the blasting cap can be inserted.
c. Demolition cable SMM-MAP 267/ figure 38|
d. Blasting cap, number 8 FSN 1475-0285215.
e. Blasting galvanometer, FSN 6625-212-4605.
f. Detect-a-meter, FSN 6625-356-0295.
g. Masking tape, FSN 7510-266-710.
h. Safety glasses, FSN 4240-276-7343.
i. Electrical tape, FSN 5970644-3169.
Step Operation
1 Place holding fixture on level ground, 300 feet from barricade.
2 Place sand bag (approx 50 Ibs) on each corner of holding fixture plate.
3 Lay demolition cable SMM-MAP 267 from barricade holding fixture at destruction site.
4 Lay another demolition cable (less electrical connector) from barricade to destruction site.
5 Twist ends of demolition cables together at barricade and connect to ground.
6 Transport missile to destruction site.
7 Remove missile from shipping and storage container and place in holding fixture with forward end down.
8 Transport container and warhead from destruction area to a sale location.
9 Secure missile in holding fixture with screws provided with fixture.
10 Using a detect-a-meter, check demolition cable for stray current.
11 Clear area of all personnel except two operators.
12 Remove the protective cover on the electrical connector on the aft end of missile.
13 Connect demolition cable to missile.
Note:.
One operator will make electrical connections at missile while
the second operator observes from outside the barricade
14 Untwist ends of blasting cap leads and connect to demolition cable (step 4).
15 Place the explosive end of the blasting cap in the cutout of the holding fixture sleeve and secure with tape.
16 Retire to barricade.
17 Disconnect missile demolition cable from ground and untwist ends of wires.
18 Touch ends of demolition cable to blasting galvanometer. If needle shows a deflection, connect to
power source of at least 28 vdc and fire the motor.
19 Disconnect warhead detonator demolition cable from ground and untwist ends of wires.
20 Touch ends of warhead detonator demolition cable to blasting galvanometer. If needle shows a deflection.
unlock blasting machine cabinet and remove the blasting machine.
21 Connect demolition cable to blasting machine.
22 Raise handle of blasting machine and push down rapidly.
23 After motor and warhead detonator have fired, disconnect demolition cable at power source
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Table 11. Static Firing of Missile-Continued.

Step Operation
24, Using flashlight, check to determine if a clean burnout was obtained during firing and the blasting cap has
detonated.
Note.
If motor propellant fails to ignite or a clean burnout is not
accomplished, destroy missile body as outlined in[table 12]
25. Remove the missile body from holding fixture and transport to demolition burning pit for further disposal.
26. After burning missile body, remove inert metal scrap and transport to property disposal.
56. Detonating Missile 57. Detonation of Warhead
When static firing of unserviceable missiles Detonation of unserviceable warheads should
cannot be accomplished the missile should be be accomplished in accordance with table 13
destroyed by detonation in accordance with
table 12

Table 12. Detonation of Missiles

Equipment required:

a.

~TQ@ w0 20T

Blasting cap no. 8, FSN 1375-028-5215.
Note. Blasting cap should be tested for continuity before being transported to destruction site.
Blasting galvanometer, FSN 6625-212-4605.
Detect-A-Meter, FSN 6625-356-0295.
Detonating cord no. 100, FCN 1375-078-5164.
Firing wires, FSN 6145-188-3657.
Masking tape, FSN 7510-266-6710.
Plastic explosives (composition C4), FSN 1375-028-5148.
Protective clothing.
Safety glasses, FSN 4240-2767343.

w

=

(0}
©

Operation

(o] ~NO U WN =

11

12
13

Lay two firing wires from barricade to destruction site. Destruction site should not be less than 300 feet from the
barricade.

Twist ends of firing wires together and connect to ground at barricade.

Transport the missile to the destruction site.

Remove the missile body from the shipping and storage container.

Place the missile body on the ground.

Transport the container and warhead away from operation area to a safe location.

Tie a single knot at one end of a 24-inch detonating cord and mold two ounces of composition C4 explosives over
knot. Explosives should cover approximately 3 inches of cord and be evenly distributed

Place the explosives end of detonating cord approximately 8 inches from the forward end of missile body on top of
motor and secure in place with masking tape.

Position the detonating cord over warhead detonator and secure in place with masking tape.

Using a detect-a-meter, check firing wires for stray current.

Clear area of all personnel except two operators. One operator will make electrical connections at missile while the
second operator observes from outside the barricade

Untwist blasting cap lead wires and connect to firing wires.

Tape blasting cap to end of detonation cord and retire to barricade.
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Table 12. Detonation of Missile--Continued.

Step Operation

14 Disconnect firing wires at ground and untwist ends of wires.

15 Touch ends of firing wires to blasting galvanometer. If needle shows a deflection, unlock blasting machine cabinet,
remove blasting machine and connect firing wires to blasting machine

16 Raise handle of blasting machine and push down rapidly. Flares will probably fail to ignite during detonation but will
ignite when placed in demolition burning pit.

17 After detonation, disconnect firing wires at power source.

18 Transport metal scrap to demolition burning pit for further disposal. Insure that all fire is extinguished before

transporting scrap to burning pit
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Table 13. Detonation of Warhead

Equipment required:

a.

~TQ@ ~0 20T

Blasting cap no. 8, FSN 1375-028-5215.
Note. Blasting cap should be tested for continuity before being transported to destruction site.
Blasting galvanometer, FSN 6675-212-5625.
Detect-A-Meter, FSN 6625-356-0295.
Detonating cord No. 100, FSN 1375-078-5164.
Firing wires, FSN 6145-188-3657.
Masking tape, FSN 7510-266-6710.
Plastic explosive (composition C4), FSN 1375-028-5148.
Protective clothing.
Safety glasses, FSN 4240-276-7343.

w

-

(0}
©

Operation

[
RPOWOWO ~NOUMWNE

e e
(GFNEIN)

PR
o~

Dig a pit or trench approximately four feet deep 300 feet from barricade.

Lay two firing wires from barricade to destruction site.

Twist ends of firing wires together and connect to ground at barricade.

Transport warhead to destruction site.

Remove the warhead from the shipping and storage container and place in the pit with forward and down.

Transport warhead container from destruction area to a safe place.

Tie a double knot in detonating cord (54 inches long) approximately six inches from one end and mold
one-half pound of composition C4 explosives around the knot.

Place the explosive near the center of aft end of warhead and secure in place with masking tape.

Cover the warhead with at least two feet of earth.

Using a detect-a-meter, check firing wires for stray current.

Clear area of all personnel except two operators. One operator will make electrical connections at destruction
sight while the second operator observes from the barricade.

Untwist ends of blasting cap lead wires and connect to firing wires.

Tape blasting cap to detonating cord and retire to barricade.

Disconnect firing wires at ground and untwist ends.

Touch ends of wires to blasting galvanometer. If needle shows a deflection, unlock blasting machine cabinet and
remove the blasting machine.

Connect firing wires to blasting machine.

Raise handle of blasting machine and push down rapidly.

After detonation, disconnect firing wires at power source and connect to ground.
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15

APPROVED

GENERAL NOTES EXPLOSIVES

LOAD AS SHOWN IS BASED OM A CLOSEOD OR OPEN TOP VAN TRALLER f/ 6.2
38'-0" LOMG x 7'-5" WIOE (INSIDE DIMENSION} WITH W000. WOO. pate Q/
AND METAL, OR METAL FLOOR.

GROSS WEIGHT AND AXLE O(STRIBUTION OF WEIGHT WillL BE I# ACCORD-
AMNCE #ifH PARAGRAPH B,3u6.4, OROM 13-4, VOL 3.

SELECTION OF YEHICLE TO BE USED [0 TRANSPORT GUIOED MISSILE
AMMUNITION ARD/Q@ COMPONENTS THEREOF, MUST COMPLY WiITH AR 55-2355,
CHAPTER 213, FOR EXPLOSIYES OR OTHER OANGEROUS ART(CLES, IN FULL.

NQTICE: 4 SHIPMENT wiILL BE POSITIONED IN THE TRAILER CONSISTENT
WETH STATE WEIGHT LAWS, THE NUMBER OF UNITS MAY BE ADJUSTED TO
FIT THE DIMENSIONS OF THE VEHICLE CONCERKED OR THWE QUARTITY 1O

BE SHIPPED: WJOWEVER, THE APPROYED METHQDS CONTAIMED WEREIN FOR
FULL OR PARTLAL TRUCILDAD MUST BE FOLLOWED FOR BLOCKING, BRACING
AND STAYING OF THIS

FOR DETAIL OF CONTAINER SEE DRAWING WO 730517 {MORD AYIATION.
PARIS, FRANCE).
CONTAINER DIMENSIONS - 36" LONG x I8-7/8" WIDE x 21" HIGH.
GROSS WEIGHT - |10 POUNDS (APPROX}.

FOR TRAAILERS WOT EQUIPPED WITH REAR CORNER POSTS, REAR BLOCKING
MUST CONTACT CLOSED DOORS.

THIS ITEM IS AN 1CC CLASS A" EXPLOSIYE. SPECIFIED OUTLOADING PRO-
CEDURES CAR ALSO A€ UTILI2ED FOR THE SHIPMENT OF THE DEPICTED CON-
TA(MERS WHEN THEY ARE EMPTY OR LOADED W(TH AN ITEM WHICH IS
IDENTIFIED DIFFERENTLY 8Y NOMENCLATURE THAM THE ITEM DESIGNATED
WITHIN THE DRAWING TITLE.

LOADING OF THIS ITEM 15 RESTRETED IO £ OUR (4] LAYERS IN HEIGHT

MATERIAL _SPECIFICATIONS

LUMBER. SEE PARAGRAPH B,uJC, OJRCM 3-4, ¥OL 3.

NAILE: COMMON, CEMENT TOATED, FED SPEC FF-N-195.
ALT: ANNULAR-RING TYPE WAIL OF SAME SIZE.

LOADING & BRACING (TL & LTL) IN CLOSED OR OPEN
TOP VAN TRAILER OF SSI-8/ ANTITANK MISSILE,
PACKE'D /N PLAST/C CONTAINER (FIBER GLASS}

[T o
Do fhee ™
L

L2224
S orsiaiin s minns anwy 02301

REVISIONS 2 4 g‘/@é(
e v/\nuav w:u-w
PN

Mv £ MANTERANC] COWMAND

MATERIEL COMMAND U S A
10 JUNE 1964

AN oOvIsion DRAWING x

GM
19 | 48 |5722 |[j1a120

ORD G9411
Figure 33. Loading and bracing in closed or open top van trailer, (sheet 1 of 6).
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" x 4" « €77 {2 REQU).
HAIL W/3-8d RAILS EACH JOIAT.

2® 2 4" x 7'-2" (4 REQD).

% w4t ox 57" (4 REQOD)
YAIL #/2-6d NAILS EACH
JOINT

2" 2 4" x 7*-2" {2 REGD).

B\

ez

[/—2" = 6" x T'-2% (1 REQU).

<
NS ]

s
N

\.
PN 26

4
2

1~ n B 1 6 .
S W/2-63 AMILS EACH JOINT ————

AY
- zes

~
FORWARD GATE INTERMEDIATE GATE Lz
(1 REQC) {11 REQD)

STRUT, 4™ x 4" » CUT T2 FIT (9" MIN){Y REQD).
TOENAIL EACH END 4/2-15d NAILS.
I x 4" x 57" {2 REGD)-
NAIL A/3-84 MAILS LACH
JOINT.

2" 1 6" « 67" (2 REQD).
NAJL #/3-104 KAILS EATH
JOINT.

2% x §" x 702" (1 REJO) -

20 4" x 127 (2 AEQD).  NAL
0 G w/3-104 NMLg.

‘ 2 x4k 712 (2 REOD)-\
Lt S ST L Rggm ‘ e
2" r ur x TRAILER H1DTH /3-53 NAILS EACH JOINT. ) N
. (SUT T0 FIT) (2 REQD) .
X NAIL TO STRUTS #/3- 103 q
NAILS EACH JOINT.
REAR GATE
U™ 1 4" UPRIGHT (2 REQD). CUT TO EXTEND 9~ (1 RECC)

ABOYE THE TOP OF UPPER STRUT.

— 67"

| ,

2 i um x q2v (2
REQD]. NAIL TD u" x
Y" UPRIGHT W/3-104
KAiLS.

ALTERNATI VE REAR BLOCKING

TO 8E USED WHEN EACESS SPACE AT REAR OF
TRAILER IS GREATER THAN 127.

2" ® 2" x 5" {3 REQD).
NAIL W/2-10d NA{ILS.

2 w 2% w SUT T FIT () REQD). WAL
W/2-102 NAILS EACK JOINT.

N

2" 4 5% 2 $7" (5 AEQD). el

POSITIDY ASAINST STRONG \
POINTS IN TRAVLER FRONT

AALL. >
2" 2 u” & CUT TO FIT {2 REQD).

NAIL ¥/3-123 NAILS EACH JOINT—

FORWARD BLOCKING
2" x 6" « CUT TO FIT (DOUBLEDI{S REB?).

FOR ROUXD FRONT TRAILERS — LAMINATE o/133 MAILS. TOENAIL TD W
RIGHT W/2-12¢ NAILS EACH END.

ORD G9412
Figure 33. Loading and bracing in closed or open top van trailer, (sheet 2 of 6).
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SECTIQN A-A

trailer, (sheet 3 of 6).

ing in closed or open top van

Figure 33. Loading and brac
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REAR CORMER POST
ALL REAR PIECES

TRAILER .
MUST COMTACT CLDSED DOORS.

T X Ir Iy

XTI T F T T I T T XX FTT XX T FIT XY X rr I

T I XX T T T v v s > -

p A A P s &

Xrrr

H = H 9| o =
T ZXITr X rrrrrrxr rrr-r-i T r—r r-r

rrrr rrrrFrrrrr rrrr rrrr rrrz
PLAN _VIEW
2 Q@
2N . (. (I I
=l = et ! = o -t = | ey !
- = et ||
T T IT T IIII‘ T 2 V . S 4 F T T T I FrrIrIrIrr LAY S 4 Ill:l!l IIIIFIIJ‘Il
ELEVATION
BILL OF MATERIAL
LUMBER LINEAL FEET BCARD FEET
[ O 253 90
I“ o 6" 134 67
PARERE & 344 210
2" = 6" 43 e
MAILS ). REQD PIUNDS
63 (2% ) 582 3-1/2
103 (3" ) 33 I
LOAD AS SHOWN
1TEM QUANTITY WEIGHT (APPRON)
MISSILE, ANTI-TANK,
SSI1-B)c--ommsmmmmomnns 192---=="="~ ---21,120 L8S
DUMNAGE ==-===---srmmso=oecooee-memomn "o o" 1.933 LBS
TOTAL WEIGHT ----22,213 LBS (APPROX}
: . ORD G9414
Figure 33. Loading and bracing in closed or open top van trailer, (sheet 4 of 6).
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SEE DETAIL "A™ (2 RECO).

nait wratsd Tl s IR
J0IAT.

2% 3 4" x 65" (2 REQD).-, -—--

DETAIL A
12 REQD)

J* n 5% & I7* {1 REQO}.
NAIL T) BACKUP w/y-<3

“LTU BRAZE () REQD). NAILS.

LTLTBRAZE (2 REQD). SALL T TRAJLER FLOOR
3%5:‘?{'5{&"/:,15 :2”5 TYPICAL LTL ¥/1C-83 NAILS. 1% 5= x CUT 13 F17

[AZH JOINT. WAIL 1O —— w5 aew pap Y

TREELER FLOOR ¥/10-64 (3 UNIT LOAD) '

NAILS. . - 457

1"« 6% « 177 (MIN) (1 REQD}.
FOR WOOD OR WOOD AND METAL ™
FLOOR-TRAILERS INLY. LTL BRACE
(3 REQD)
EACH BAACE AS APPLIED FOR LONGITUGINAL OR LATERAL BRACING «iL{
SUPPORT 2,930 PIUNDS.

b e e e e S —— — — — — — ———— . — ————— A T——t st s

P" 0 6" 1 50-)/4" (4 REQD
NAIL 9/2-84 NAILS EaCH
JOINT.

2% m W™ a2 7'-27 (M REQD).

2% 3 4" a 42" (2 AEQD)-  NAIL W/5-133
NALLS

4" x 50- (/4" (2 REQDY.  MAIL

"
W/73-51 MAILS EACH JOINT.
h / >
R

/_2., 14" x 71-27 {2 REQD).

1™ x 5" 1 5)-1/4" {2 REQU)-
NAIL #/2-61 NAILS EACH
JOINT

DETAIL C’

/ LA ¢ N
/ > /1 y (1 REQD) ¥
e

/
PRI I T 2 1wtk 7e2e
€ AELD) /\/‘(2 RECD).
<V 67 1 5)-1/4" N .
11 RESD). NAIL Wr-6d ket s 72 . z
WLSTEG 0T E 27 5 8T a 77-2" (1 REGOD)
. 2% w ot s <2-1sun .
.. (2 REQD). NAIL W/
LETAIL D jo:t‘h: NAILS EAZH
’ 1" % 4" s S3-1/4" (2 RECO).
(4 REQC) WAIL ¥/3-63 NAILS EACH JOINT.
o
‘o 7 1" & 5% ¢ §0-1/8" (I REGL) /T N
- y — 1 X - ) - .
s 6-01 e . NAIL /362 NAILS EAZH JOINT. "~
3 -’;‘— ol i r' - r—/; )
s— L |
- D e DETAIL "B
(1 REQD)
BRACE
12 REID)
ORD G9415

N\
Finure 22 Londinn and heasina in rlasod ar nmon tom sam tendlor fehsst £ af #)

Figure 33. Loading and bracing in closed or open top van trailer, (sheet 5 of 6).
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i- oF
i / voro

XEY NUMBERS

.

R SEE DETAIL "87, PAGE 6 (1 REQD).

T\‘&’/ i SEE DETAIL “C* PAGE 6 (1 REQD),

I -

Ny “a g -
2 x 4* x CUT T0 FIT BETWEEY CONTAINERS (2 REQD). WAIL 10 (D) a¥C/OR (D) w/3-Bd

> ¥AILS EACH END. @ O

REAN CORMER POST OF TRAILER. SEE
GENERAL WOTE “F". PAGE 2. 20 2 " £ CUT TO FIT BETAEEN PLo 7)) AND (2) () REQC). ALIGN OFF CENTER LANE OF ¥D1Q)

AS SAOWN.

1" v 6% = 27" (1 REGD). CENTER ON AND NATL TO () w/D-53 YAILS PRIOR TO POSITIONING.
INSTALL ASSEMBLEC PIEZES AND (5 ANC NAIL T37(D) @ W/3-63 RAILS EACH END.

TYPICAL LTL

23 UNMT LDAD

O)
6
®
®
®
(® SET DETAIL "0, PAGE 6. (1 RECD).
O] 2"*: Y” & @'-11" (2 REQDI. NAYL T3 TRAJLER FLOOR W/I1-12d NAIL EVERY B“. SEL WOTE
27 v u"ox (2" (2 REQD). WAIL TO @ W/3-12d WAILS. TOENAIL TQ @ ¥/2-12d RAILS.
®
(€]
@)
O
]
(L)
(E]
(&)

BRACE (2 REQD). SEE'BRACE OETAIL, PAGE 6. TOENAIL TO \§) AND 70 W/2-16d NAILS
EATH END.
27wt c Ut (2 REOD). NAJL TO (T) W/6-12¢ NRILS. SEE NOTE ™37

4" x N" x TRAILER WIDTH {Cul 10 F11) (2 REQO). POSITION AS SHOWM. TOENAIL
FRONT PIECE TO W/2-160 MAILS.

4" o« WY ox CUT 70 FIT (2 REQD). TOEMAIL TO @ W/2-16d NAILS EACH END.
2" 0 ¥" 1 3" [ REQD). WAL TO @ w/8-124 NAILS.

2% « %" 1 CUT TO FIT (2 AEQD). DOUBLE BEYEL EACH &ND W5. FoenaiL To @) mo @
W/2-180 RACLE EACH END.

2" & 4" v 28" {2 REQD).  NatL TO @ /G- 124 BAILS.

20 W x IMAILER WIDTH (CUT TO FIT)(MIN | REQR). POSITION EVERY 7°-0". NAIL T0
@ v/3-123 AAILS EACH EWD.

NOTE o

WHEN LOADING TMIL
{F THE METHDL 1S F
MLTGL FLOOR TRAILE
AND DELELE MAILING "OMIT ?1ECE
PIECES e (Y

ERS WITH ALL METAL FLOORS OR

REFLRRED (¥ ¥OOD OR_wOOD AND

kS, SHORTCX PIL q Y0 8*-11"
,TANO APPLY

ORD G9416
Figure 33. Loading and bracing in closed or open top van trailer, (sheet 6 of 6).
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STRUTS, O = £" o« CUT TD FII

, (127 MINY
CCLBLEE {12 REGC).

LAMINATE w/1-10d

¥ 7

i NAIL [VERY L™ ANC TOEMAIL W/z-17d NAILS
{2 KEQD). 'WATL v/3-

184 WAILS EACH JOINT, |  [ACK ENC.

FOR CTRCTE 537 Gk

GREATER 1IN LENGTH:

X/

H
w/e-ige

ANy

v

T\

////'/\

A
AY
7

7

’,[,’;7

/&

> /é S
e %I-‘d/
N4

/'
[

/

€Yo on oyt x €1 (4 hEQGD).
WAIL ®/3-1C3 NAILE EACH
JOIMI. FOk STRLTS €J*
OR GREATER IN LINGTH.

() &LCOY -
.

GATE "(*"
SLE CETH

TYPICA

MAY BE USEL AT FRUNT AKL/Oh REAR OF
WITH EXCEES
KEAD BRACES

Thal
e x 4™ m CLT TG FIT LENGTH BETWEEN CNTRS AN BUL

BETY{EN CONTAINERS

(2 REQL). WAIL 1O 2
¥/3-8d NRILE EACH ENL

1 xR a RP () REGL).
CENTER (K RhL RLILTO 276 R CUT g
WAO-64NALS PRIOR TO POSITION - e e B
ING. (NSJALL ASSEMBLY ANL BLINEL
NAIL TO 2 a/c-%0 WAILS CERTER LINE GF YOIL
EACh ENL ————— — A5 SKIRN.
TYPICAL FILL.
WKLk OKE (1) CONTAIRER 1% CMITTED
FROM CENTER OF LGAL,
BILL OF MATERIAL
LUMBER LINEAL FEET BOARD FEET
"o un 107 52
- ou u7
e ue 438 3%
2" % 8" 1 12
WAILS N2, REQD POUNDS
fo (2% 504 2172
TYRE 134 -/
STREPPING, STEEL, 2% 1 ,CS3"-—-180' REQD-- 50 LBS
MATERIAL  SPECIFICATIONS
ool TR Y A0 2T
LUMBER: SEE PARAGRAPK 8,400, ORLW 3-4, V0L 2.
NAILS:  COMMON, CEMENT COATEG. FEG SPEC FF-K-|DS.
ALT  ANKULAR-KING TYPE KAIU OF SAME SIZE.
STRAPPING, STEEL: TYPE |, CLASS "a" Ok

. "C", FEL SPEC QQ-5-78).
FOR FSN SEE SB-2g-100.

€ " w700 (3 RECC).
MAILS EACH JOINT,

EP
k- i - AShIPMENT witl B PUSITIOKEC IN THE TRAILER CONSISTENT wilk THE
LAI.? CF THE STATEE THKU WhiICH THE TRAILER will BE TRANSPURTEL
YUA HEGHNAY.

ALIGN OFF ).

APPROVED
7 EXPLOSIVES

BUREAU

NAIL

GENERAL NOTES

A, LCALING RNL BRACIAo PRCCELURLS SHUWN HEREIN ARE APPLICABLE TO TRAILERS
ECUIPFIC WITH SPECIAL BLLKHEAL BRACES A5 PER ORGMWENCE CORPS CRAWING
19-U9-D-ORCJU-ZLUL.  TREILER LDADS wWilL BE ShiPPED CALY Gk THE APPROVEL
TYPE OF KAILRCAL ESUIFMERT LISTED THEREIN.

B. LOAL &S SKOWN ) BASEL Ch & CLCSEL Ok OPEN TOP VAN TRAILER HAYING 54’-€°
LLHhAth GETAEEN INSTALLEL BLLKHERD BFACES x 7'-£" wiDE (INSILE
CIMENSION) .

o

GROLE wEIGhT AKL AXLE (ST
QR

KIBUTION OF wiiGHT wiLL BE IN ACCORLANCE
% (TK PAKACRAPE 8 ZWE. 4 LM -y, ¥OL .

SELLCTION CF YEHICLES 10 BE USED TO TRANSPCRT SUILEC MISSILE AMMUNIT 10K
AhL/Ok COMPOMENTS ThEKEOF, MUS] COMFLY MITh AR 55-255, CHAPTER 213,
FOR EXPLOSIVEL Gk OTHER LANGLROLS ARTICLES, IN FULL.

F. FCR CETAIL OF ZURTAINER SEE DRANING NO. 72C517 (NORC AVIATION, PARIS,
FRANCE) .

CONTEENER LIMENSICNS - - 267 [ONL
GROSE WEIOKT - -

12-2/e" wibE = ZI"
(10 PGUNCS (APPROXY.

HIGH.

¥HEN AKY STHRAP 1S CEALEC AT AN ENL-OVEF-EuL LAP JOINT, & MINIMUM GF
TWd (2) SEALS YITR TWD [Z) CRIMPS PER SEAL MUST BE LSEC.

M. THIS ITEM IS Ak 1CC CLASS “A" EXPLCSIVE. SPECIFIEC OUTLOACING PRO-
CECURES CAN ALEO BE UTILIZED FOR THE SHIPMERT OF THE LEPICTEL CONTAINERS)
WREN THEY LARE EMPTY OR LOADED WITE Ak ITEM WhICKR (S JDENTIFIEC CHFFER-
ENTLY BY NGMEWCLATURE THAN THE ITEM DESIGNATEL WITHEN THE DRAWing TITLE.

CC AOT NAIL BLGCKAING SHOWN WEREIR TG THE TRAILER
CGR FLOGR. ALL RAILIAG WILL BE WITHIN THE GUNNAGE

FIT
BULXKHEADL, S10E WALLS

K. FOR ThL CHIPYENT OF A SMALLER LOAL, IF THE LCAD AS SHOWN CANNCT BE QOF-
CREASEL BY MULTIPLLS GF TwbLYE (12) CONTAINERS, 17 #ILL BE NECESSARY 10
SUBSTITUIE "FILLLR", AS SHOWM IR "TYPICAL FILL™, TG PROVICE A "TIGhT"
LOAD BETWEEN BULMHEACS. INSTALL "FILLER" IN THL TCP LAYER NEAR MiC-
SECTIOK CF LAUING.

L LOADNG OF THIS ITEM IS RESTRICTED TO THREE {3} LAYERS IN HEIGHT,
LOAD AS SHOWN
e
ITEM QUANTITY WEIGHT  (APPROX)
MISZILE, ANTITANK, $S41-B4 - - - (32 - - - - - - = - - 14,520 LBS
DUMNAGE- - - - - oo — S--1 u2e (g%

LOADING & BRACING IN CLOSED OR OPEN TOF
VAN TRAILER FOR TRAILER-ON-FLAT-CAR (TOFC)
SHIPMENT OF S5/1-8/ ANT/TANK MISSILE, PACKED

[SRAPFIAS [T 1]

JAG (.. L, Fres K

HuP, - { MANOLR  Samimd ANMTY DEPOT
APPROVED

REVISIONS

((;a‘u‘y‘ h/‘(gé;l
g FAL COMMLND

- anery
-Dnmf’lv .o ?-u«-_ *%Lv"“ Coumtara
N/ ] s
/f/ W7 2 707 A
AWr B PPLY § wAmIEranCE CQuNANg

MATERIEL COMMAND U S A
10 JUNE, 1964

CLAN DIVISION ORAWING ma
]
19 | 48 | 5734 15485
RO _NOT_SCALE TOFC
ORD G9438

Figure 34. Loading and bracing in closed or open top van trailer for trailer-on flat-car
shipment, (sheet 1 of 2).
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—- 27 3= 5 TRALER WIDTH(CUT TO FIT)3REQD] NAIL SEL GENLRAL WOTE “6".
¥/7-13a NALLE EACH JOINT

1® FOKWARG GATE () RECC). SEE-GATE *A=.

(2) IWTERWECIATL GATE (22 WEQC). SEE GATE =B".

(2) KLAR SATL () RECL). SEE GATE "a®

(@) SOLIC FiLL, 8 iDL MATEKVAL » SI* LONG x KEGUIKED THICKNESS
(12" wAL)." MAIL TG ANC/OR SELF w/5-100 MAILS. SEE *TYPICAL

ENC BLOCKING® DETAL.

(© STCEL STHAPPIRG, 2° x .€50° » 60'-C* (2 REGC).

eh£Ll w(Ir BUKRLY.
AL RITE "57

ISOMETRIC VIEW

—2% x 4% x 7'-2" {3 RE(D).

» 1~ (8 RELD).

EReS rasmae

<z / 1" 2 u" %1% {7 RECL).

QO WAL %/3-6d NAILS EACH
< d JCINT.

! _~——— 2" % 2= TRAILER WILTH (CUV 1C FIT)
- M3 © otz RELCH. WAIL 8/2-00C NAILS EACH
: 3 . RETTI
S <
) R
~ ': N

1" @ &% 3 §1= (} KECL).
' NAIL x/23-5d NAILS EACh
Jouui.
P74 4t s TRANLLR sILTH O (SUT
T2 FI(0 PECS). BREIL @/1-10 -
Eviry 250 - - - - ) / C
“pe
GATE °8
LN ] (27 MEGE)
GATE "A o
(¢ &ktSh)

ORD G9437

Figure 34. Loading and bracing in closed or open top van trailer for trailer-on flat-car
shipment, (sheet 2 of 2).
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BENCRAL NOTES

THE LOAD A5 SHOWN ON PAGES 4 AND 5 1S BASED ON 4 BOX CAR
53°-8" LONG x B'-8" #IDE #ITH 6'-0" (MIK) DOOANAT OPENING.

THE LOAD AS SHOWN ON PAGES & AND 7 IS 3ASED ON A BOX CAR 50°-8*
LOXG w $°-2" «IDE WITR §'-0" (MIN) DIORWAY OPENING.

SELECTION OF RAIL CARS FOR THE TRANSPORT OF THIS ITEW, diLL
BE N ACCORDANCE WITH PARAGRAPH 3,300.4, JROM 3-u, YOL 3.

] ; 0
FE'[‘H‘& 1BUTION REQUIREMENTS OF THE AAR.
THE oF BE ADJUSTED YO FIT THE AAIL CAR CON-
CERNED OR THE QUANTITY TO 3E SHIPPED;, WOWEVER, THE APPROVED

METRODS CONTAINED KEREIN FOR FU-LL IR PARTIAL CARLOAD MUST BE
FOLLOWED FOR BLCCKING, BRACING AND STAYING OF THIS |TEM.

A SHIPMENT WILL BE POSITIONED X THE RAIL CAR iN COM-

FOR DEVAIL OF
PARIS, FRAMCE)

CONTAIREA OIMENSIONS - 36~ LONG » tB-7/3" WIDE x 21" HIGH.
CROSS WEIGHT - 110 PIOUKDS (APPRIX)

CONTAINER SEE ORAWING NO 730517 (NDRD AYIATION,

FHIS ITEM 1S AN 1CC CLASS "A" EXPLOSIVE. SPECIFIED DUTLOADING
PROCEOURES CAM AL50 BE UTILIZED FOR THE SRIPMEMT JF THE O
PICTED CONTAINERS #MEN THET ARE EMPTY OR LOADED (TN AR ITEM
WHICK IS IDENTIFIED DIFFERENTLY 8Y NOMENCLATURE THAN THE ITEM
DESIGNATED #ITHIN THE DRAWINS TITLE.

FOR AUTHORIZED METHODS OF @RACING PARTIAL LAYERS, SEE ORD ZORPS
DRAING 19-48-2213-5P3u.

USE COMBINATION
PROPER BLOCKING

GFf LOADING PROCEDURES SHOWN HEREIN TO PROYIDE

LOADING OF THIS

MATLRIAL SPECIFICATIONS

LUMBER:
NAILS:

SEE PARAGRAPH 8,400, JRDM 3-4, VOL 3.

COMMON, CEMENT COATED, FED SPEC FF-N-)D5.
ALT:  ANKULAR-RING TYPE NAIL OF SAME SIZE .

GATE "D’ SEE OETALL B, PAGE 3

g

!
nnuvz'lsu:w
MAIL w/2-104¢ NAL EACH

JOINT.

(30

J2—

AMD BRACING FOR THE UNIT QUANTITIES KOT DEPICTED.

/AN

ITEM 1S RESTRICTED TO FOUR (4) LAYERS IN HEIGHT.

ASTRUT BRACING”
DXEH 2" (3REQDL RAR W/3-104 NAILS

EACH

7
£

AV

ANE

JOINT,

,;_?

AN

/N7

VAN,
W/rs

DN

N~

7;

A\‘

APPROVED
BUREAU OF EXPLOSIVES

Du2A61-1/2" HAERD),
NAIL W/B-104 NAL EACH JOINT,

TRUT ZXCRCUT TAFIT MV LENGTH (2
COUBLEDR 12 REQDLLAMMNKTE W/E-10d NAR

EVERY 6 TOEMAIL WR2-10¢ NAILS EACHENO,

“srmr;!mns.‘
xS .glcml_ NAIL W/2-100 NALS
EACH JOmY.

STRUT pLrary

CENTER BLOGKING TO BE USED WMEN EXCESS
SPACE IS GREATER THAN 20 STRUT BRACING
REQUIRED ONLY ON STRUTS 48 LONS OR SREATER.

ORD G9403

Figure 33. Loading and bracing in box cars, (sheet 1 of 8).
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2" a1 2% x M9" (4 IE?DA- MAIL TQ EACH 2% x U™ o/}-183 NAIL
AND TO 2" x @™ d/2-183 WAILS. CLINCH.

2% 21 4™ x CAR ¥IDTH (2 REQD).

2% x V" n CAR ¢IDTH (2 REQD)-

* % 87 x CUT TD FIT {REF: i0-1/2")
(1 REQD). NAIL 4/5-108 WAILS. 4

b B
2% x 4™ n CUT TO FAT (REF: 18-1/2%) (X
{2 REQD). WAL w/5-18d WAILS. \1

2" x §"-x CAR WIDTH (1 REQD)

2% x 27 x 89" (Y BEQD). NAIL TO
EACH 2" x U" W/)-183 NAIL AND TD
2" x 8™ #/2-18d MAILS. CLINCH

x CUT TO FIT (REF:
s 1 REQOD). NAIL 4/5-

2% « ¢" 1 67" {\ REGD).
WAIL #/3-10d NAILS EACH
HINT.

2" x ™ 1 CUT YO FIT (REF: 18-1/2")
(2 REQD). NAIL #/5-104 NAILS:

2% « 5% x CAR JIDTH (i REQQ)

CENTER GATE 4° INTERMEDIATE GATE 4"

(2 REQD) (32 REQDY

2" x 2% x 49 0O ] L 2" 1 MAIL A:D TS 2 e" wW/2-18
- . - REQD). NAIL TO EAZH 2% x y+ " 18"
W/1-16d NAlL lﬁs |8 2% x ¢" d/2-) NAILS. "

[re
=r

x U™ wW/i-164
H.

)

=y
]
:
D

Y/
=
" o
[
Xy &
< Y
N
&
A

y/ /)
//

Vs
=

2% x 6" 2 CAR #IDTH
(i REQD)

<
T
4
P
W ' .
N

2% 5 87 x CAp |
'(','%ESD,"_"L’_Z_-/ 13‘/

r——
F=

/i

s

é;{.og‘- x CAR oICTH MiNUS 27 §

=7
0 '—A

nly

P

o F
2" x 4" x CAR #IDTH R
(2 REQO) I
5
TERMEDIATE GATE ©

|
R R uca‘?sm."i/f:%’
{20 REQD)

CENTER GATE 8" 1" % 8" x DIOR CPENING WIDTH
(3 REQD). NAIL W/3-10d NAILS

{2 Rego) EACH END.
\ ¢
o s

OD >

2" x 3" x 77 {2 REQOD).

HAIL TO DOOR POST w/i2d m.s—\i\q

N
Ty
- »
DETAILS : \L DOORWAY PROTECTION

. ORD G9404
Figure 35. Loading and bracing in box cars, (sheet 2 of 8).
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[SOME TRIC VIEW
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R
ALY NUMBERS
YuTERM ATE A" (30 AEQD].
. D
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ORD G9405

(sheet 3 of 8).

in box cars,

ing

0-6"LONG X 8-6"WIDE_5OX CAR
78

Figure 35. Loading and braci
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AV A 4 A A & A IIIII-IIIIIlililAI_?_,»ﬂ_’?l
4 —
4
4
W
LJ}_ [
g |
p
A
< . ,
P
4
P i 7 A A A Yy 77 1 TTZTF
PLAN VIEW
$2'-6" LONG » B'-8" WIDE BOX CAR
N 4{
/
v o ﬁ%m W A A _! 1 !
S1NNE;
ELEVATION b
SEE NOTE '@", PAGE 4
BILL OF MATERIAL
LUMBER LINEAL FEET BIARD FEET
LR 24 .
' a e ™ e
2" a 27 ™™ 2us
2" ¢ 2t 23 12
2" Ut [TH )
PIN 532 532
WAILS ¥3. REQD PIUNDS
o (27 ) 20y I
19d (27 ) 020 9-1r2
124 (g .0 |
184 (371 512 11-1/9
LOAD AS SHOWN
1TEM QUANTITY WEIGHT (APPROX)
ANTI-TANK MISSILE------~- 256------mmemmoo s 28,160 LBS
DUMNAGE === - <= = =m === ===z =m=maasmcemoomesan 3,262 LS

50 -6"LONG X 8-6"WIDE 80X CAR

31,422 LBS (APPROX)

ORD G9406

Figure 35. Loading and bracing in box cars, (sheet 4 of 8).
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ORD G9407
, (sheet 5 of 8).

in box cars

ing
80

506" LONG X 9“2WIE BOX CAR

Figure 35. Loading and braci

i
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i e i i e e
of 1
/ |
; 1 S
A | e—
¢ — [ — Il ¢
— |
V]
H [
V] ! o
v
/ ! L
—— Snem— S e | S, e, e =
..
PLAN VIEW 8
53'-€" LONG 1 9'-2" WIDE BOX TAR
Ry
L 5
/ -
®\ 7
d )
Bl
1 ‘\
T X T LI V & & 4 LI LTI TITILTXTITIT T LT T r 7 1 VA A & A Ilﬂ ’7771
)
@
ELEVATION ¢,
SEE NOTE "@)", PAGE 6
BILL OF MATERIAL
LUMBER LEMEAL FEET BOARD FEET
(R 2 [}
i~ e 36 1)
2" x 2" 1,104 E.
2" 3" 23 12
2" W 577 8%
2" « 8" 550 550
AMILS 0. REJD PIUNDS
&d (2" ) 208 I-1/4
1214 (3% ) o 2-1/4
129 (35) “© 1
183 {34 783 18-1/2
L0AD 45 stiowN
1VEd QUANTITY WEIGKT (APPRIX}
ANV P-TANK MISSILE--=---- 320-<--mmmmmmmemmmes 35,200 LBS
OUNNAGE-==---——=-=--wawewncommao oo o 3,375 LBS
TITAL WEIGHT-=----- 33,575 LBS {APPROX)
-6" X 9-2"WIpE X _CAR
_J
ORD G9408
Figure 35. Loading and bracing in box cars, (sheet 6 of 8).
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/
0
9
3
& @
Z 4
8
D
2 KEY NUMBERS st wore "@)
(D GATE, (u REQD). SEE DETAIL.
I[SOME TRIC VIEW @ 2" x 4" 1 )5-1/4" (2 REID). WAIL TO CaR SIOE WALL w/3-(33 NAILS.
2¢ JYLT LOAD. BASED ON 3'-8° -
YI0E BOX AR, () %" x 4" x CAR WIDTH {2 REQD)
® 2% xurx 237 (2 REGD). WAL TD (D) W/7-164 YAILS
(® 2" x 87 x 8°-0" (U REQDI. WAIL 1) CAR SIDE #ALL #/18-133 NAILS
2% 5 2% & SH* (4 REQC). NAIL TD 2% x u" 4/1-182 R - B
NAIL AND T 2% x 8% 4/2-183 NAILS. CLINZN. © 27 r 7 2n 1 RED) WAL 1O (B) - 183 NAMLS
(@D 27 x4 x 50-1/2% (4 REGD). OOUBLE BEVEL EACH END US®. TOEMAIL [)
N (D AND 3) 4/1-164 WAIL EACH EWD. SEE “BRACE" DETAIL.
A 2" 1 UT x CAR IDTH (1 HEQD)
@ 27 " x 2" (uREEL). WaIL 13 (5) W/B-183 NAILS
. C.
e . (D 2" 14T £ 30-2/37 (2 REQD). NAIL TO CAR SIDE #ALL W/l-105 RAILS
0,
@ 2% xun v 18T (2 REQD). WAL TD CAR SIDE WALL 4/4-103 WAILS
i B

2% 1 8" 1 AR
WIDTH {1 REQD) .-

2% = 4" w TuT I3 FIT (REF:
18-172") (1 REQL).  NaiL
Ww/5-13¢ CARLS. — ——

ii:?:'?.!‘S!Il'?.'hEoo:.5
WAL W/5-106 MAILS

“K-BRACE™ BLOCKING, SHOWN
RETANING A WAXIMUM LCL
NOTE G, PAGE 2.

AS PECES

™Ry ©), 1
LOAD OF

ADEQUATE  FoR
000 POURDS, SEE GEMENAL

| g — = — >
f—— Lz'-;'mm »‘;_:L
LATE BRACE
% RECD) 7‘)’P {4 REDQD)
ORD G9409
Figure 35. Loading and bracing in box cars, (sheet 7 of 8).
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ISOMETRIC VIEW

=

(2 UNIT LOADY
KEY NUMBERS
(7)) 2w ur x 36" (7 REQDY  NAIL 1D (Ak FLIIR W/1-(82 KAIL CVERY @7
(2, " r Mt x NI-3037 (DDYBLEDH(1 KEQD)  AIL FURST PULIL 10 AR 1LOCR
W/0-184 NAIL EVERY 8" WAL SECOND PIEZL 10 FIRST #/)-uds WAIL
EVERY 8"
3) 2nun w247 (DDJALLDM(P REQD). NAIL FIRSD PYECE 10 CAR FLODR W/3-
)@ WAILS  NAIL SECONL PIECE 12 FIRST W/u-udd NAILS.
W) T e Ut AR WIDTH [ REGEY.
(3 2" x ur e (87 7 REODL  KATL 1D CAR SIGE WALl wiy-12 HAILS
LOADING 8 BRACING (CL 8 LCL) IN BOX CARS OF
THE SS11-8/ ANT/TANK MISSILE , PACKED IN
PLASTIC CONTAINER (FIBER GLASS)
T A G [ ey ;—:: /Ab! LY ORI ', 57 dﬁ/ )
L1 (-2 g
>
GwP p— AAL m_m(_n__;d“_, Coumaben _smanms anar orrat
| _ /TN o
7 lamy seme g wamruance owmmg
MATERIEL COMMAND US A
10 JUNE, 1964
CLASS DIVISIOh DRAWING L4 F
GM
LYPicaL ey 19 | 48 |sasa | 20,
ORD G9410

Figure 35. Loading and bracing in box cars, (sheet 8 of 8).
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A
- ol | - 317 (APPAROX) r" 3" SEE GENERAL NITE “F” 3
1 ! SEE GINIRAL NOTC “B”
i ; \
Y -2 R W TTR, STR LA § IO WIS A7 BTSSR ST ~I - WA % 3
== 1
[
M
m
}
+ ] 1
| . 1
38 acCesSS
AIGLE .
' —
I -
: - 1
- i‘
1 T ] )
S I AT T A WIS T VAL DY VA D39 AX NG TN TN O LRI XTI SN o
6 (APERIAT L msTaCK. 15 sown ASTACK, 11 SHOWN
| AS TYPICAL AS TYFCAL,
A PLAN VIEW
————t
‘B0 IGLOO.
INDICATES IME TWO aIOOLE INDICATES THE “B-STACK™ CONTAINER ROW
“A-STACK® COMTAINER KOW STACKS. /Ysucxs WHICH ARE AD'ACINT 1O THE ACCESS AISLE.
. T
-1
- \
L
. hd \ SLE GINIRAL NOTL ‘b
~ N U RIS S [ S SR TS
~t-—-f =
oY L v

e 38 ACCESS_! Lo ~1
s 5N 2% X 4* FLOOR DUNNAGE i

o] (O asle OF RANDOM LENGTHS —lg
STACK STARIZING wWIRE TiE ECT N A - SEL "PLACEMENT OF {APPROX)
22 REQD PER A-STACK AND u—» DUNNAGE" DETAIL BELOW
s REQOD PER B-STACK) IN- Z

| STALL A3 SHOWN AND TO 102 CONTAINENS PER 90" WEDGE & REQD MR STACK).

FORM A COMPLETE LOOP ‘A” STACK SEE DETAIL ON PAGE 3 AND "PLACEMENT
TWIST ENDS OF WIRE TO- B COMNTAINERS PTR OF DUNNAGE" DETAIL MLOW.
GETHER 1O SECURE SEE B STACK

GENERAL NOTE, ON
PAGE 1 AND THE "SPECIAL
NOTE™ BELOW

INDICATES ANTI-CHAFING MATERIAL
OF SUITAME MATERIAL SUCH AS BURLAP
POSITION AS REQUIRED 1O MIVENT i

DIMCT CONTALT SETWIEN THE CON~ Y Yl r by !
TAINERS AND THE STACK STABLIZING . N
WIRE TIES L y — J

INDICATES A FLOOR
INDICATES HAMOLE LAYER CONTAINER
ON CONTAINER

FLOOR DUNNAGE OF RANDOM
CENGTHS, 2° X 47 x 25'=0"
FOR AN A-STACK AND 2" X
4% X 22°-0" FOR A B-STACK
1 REQD PR STACK)

T
WEDGL, 2° X 47 X 90"
16 REQD PER STALCK).

SPECIAL NOT[  THE STRAND OF AN INSTALLED TIE-WARE WILL PASS BEMIND 1ME INDICATES FLOOR
HANDLE ON ONE CONTAINER, RUN COMPLETELY ACROSS THE END OF THE AD A~ OF 1IGLOO

PLACEMENT OF DUNNAGE
L e e

CENT CONTAINER, PASS MHIND R HANDLL ON THE THIRD CONTAINER, AND RUN
BACK ACROSS THE END OF THE SECOND CONTAINER [ HE TYASTED Wikt JOMNT
SHOULD B MADE IN FIONT OF A VOID BETWEEN CONTAINRS

: : ORD G9665
Figure 36. Storage in 60- and 80-foot igloo magazines (sheet 1 of 2).
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TOR A WN
1
|
MAXIMUM STORAGE WITH ALL "A™ STACKS- 1,938 11EmS
MAXIMUM STORAGE WITH ALL 8" STACKS----1,720 (TEMS

EXPLOSIVE CONTENT WilH ALL “A* STACKS- 29,0°0 POUNDS
EXPLOSIVE CONTENT WITH ALL “3" STACKS--25,800 POUNDS

STORAGE AS SHQWN
80 IGLOO

MAXIMUM STORAGE WITH ALL “A" STACKS -~ 2,452 ITEMS
MAXIMUM STORAGE WITH ALL “B" STACKS----2,234 [TEMmS
EXPLOSIVE CONTENT WITH ALL "A" STACKS--19, 780 POUNDS
EXPLOSIVE CONTENT WITH ALL "B STACKS- - 33,540 FOUNDS

STACK STAMIZING WIRE
TIE  FOR SPECIFICATIONS,
REFER TO THE “SECTION

A A" VIEW

ISOMETRIC VIEW

(60" )GLOOY

1

WEDGE

2" X 4" MATEMAL @ REQD PER STACK)
SEE “PLACEMENT OF DUNNAGE™ DETAIL

BILL OF MATERIAL PER STACK
STACK FLOOR DUNNAGE
TYPE LUMBER LINEAR FEET BOAD FEET
A X £ EY]
L] Ealt b o8 L
WEDGES
_LUMBER T INGTH NG, &G0
A 2 X4 L&l 6
) 2" X4 . 70" 3
wiee
SIZES T LINEAR FEET [ NO. ¥QD
A 8 GAGE X 40" ] F]
8 |0 GAGE x 8'0" - 14
ANTI-CHAFING MATENAL
Y
A WRAP O PAPER &S S0
s WALAP O FAPER AS RGO

gt

S— —
3 :l“t

T,

SEf GENERAL NOTE =g

. FOR DETAILS OF CONTAINER SEE DRAWING NUMBER 730-517 (NORD

. JF THE CONTAINERS ARE STACKED SEVEN (7 Ok EIGHT IB WGH, "Wkl

. SIORED CONTAINERS MUST NOT CONTACT THE WALL OF A MAGAZINE  TO

. WHENEVER PRACTICABLE THE LARGEST LOT SHOULD B STORED (N THE REAR

. ANTISCHAFING MATERIAL: NEUTRAL BARRIER MATERIAL, MIL-8-121 (OR EQUALY.

3" KFTWIEN
CONTAINERS
AND REAR WALL

A-STACK, 9 SHOWN
AS TYPICAL,

8-STACK, } SHOWN
AS TYPICAL,

SENERAL NOTES

AVIATION, PARIS, FRANCE).

CONTAINER DIMENSIONS === 36" LONG X 18-3/4™ WIDE X 20-1/2'HIGH
CONTAINER WITH (TEM GROSS WEIGHT -~-- 110 POUNDS (AFPROX),
EXPLOSIVE WEIGHT PER ITEM -=== }5 POUNDS (APPROX).

JTEM IS A QO CLASS 7 WITH AN EXPLOSIVE WARHEAD AND QD CLASS 5 WITH
AN INERT WARHEAD, AND 15 IN COMPATABILITY GROUP F,

THIS ITEM 15 IN A "PROPULSIVE STATE” AND mUST BE STORED WITH THE FOR-
WARD END FACING TOWARD THE REAR WALL OF AN 1GLOO AS SHOWN,

TYING* MUST 06 ACCOMPLISHED AS SHOWN TO STABLIZL THE STACKS, IF
STACKED SIX {6) HIGH, ONLY ONE LEVEL OF “WIRE TYING™ 15 REQUIRED,
AND (F STACRED ONLY FIVE (5} O LESS CONTAINERS IN HE(GHT, “WIRE
TYING" 15 NOU REQUIRED.

AISLE DIMENSIONS AS SHOWN HERE(IN MAY BE ADJUSTED TO SUIT LOCAL
CONDIIONS AND/OR AVAILABLE MATERIALS HANOUNG EQUIPMENT .

PROVIDE FOR THIS MANDGATORY CLEARANCE REQUIREMENT, CONTAINERS MAY
BE ELIMINATED FROM THE DEPICTED STACKING PAITERN AS NECESSARY

OF & MAGAZING BY USING TYPE "A* STACKS. LOTS Wil NOT B MIXKED
WITHIN STACKS, A THREE INCH (3%) SEPARATION WILL BE ALLOWED BETWEEN
ADJACENT LOTS

MATERIAL SPECIFICATIONS

LUMBER - - oo FED SPEC mMm-L-75).

WIRE- - ----- ANNEALED, MLACK, FED SPEC QQ-w-48]

®(F NO. B GAGE WIRE 1S NOT READILY AVAILAME, OTHER SIZES OF Wikt
TIES, IF OF EQUAL STRENGTH, MAY BE SUBSTITUTED: SUCH AS, TwO @
STRANDS OF NO, 14 GAGE WIRE FOR ONE (1) STRAND OF NO 8 GAGE
WHICH 1S SPECIFIED,

BEVISION

REVISION 1, DATED 16 NOV 88, CONSISTS OF

1. PROCEDURES CHANGED TO PERMIT STACKING CONTAINERS FIGHT (81
HGH -

2. DRAWING FORMAT UPDATED.

Figure 36. Storage in 60- and 80-foot igloo magazines (sheet 2 of 2).
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GENERAL NOTES MATERIAL SPECIFICATIONS

PRICEGURLE SHOWN EREIN wAY 30 ADAZTED AS REGJIREC TD tALILITATE THE LUMBLA SCE PARAGRAPA 340D. JRDM 3-u, vOL 3

ULE CF BIX ZARS EQUIFPLD whIH vAPIIUS TU2ES IF SELF ZINTAINED ME-

CHANYZAL RACING SEVICES, HOmEVER, WALL WIWBIKS (ACJILIABLE DR F(A(D) . . R .
WG DIIRmAT MEMIERS 4UST BE LITATEC A1Talx THE JUERAWLLS L1NTS OF NAILS CIMMON, CEMENT TOATED, FEC SPEC FF-¥-(05,
THE SPELHFILC HEIGATS ABLYE TWE IaR FLDJR AL ARNULAR-RING 17PE WAIL 9F SAME 512f.

YL YO0 CARS EQUIPPED WiTH MEMBERS wHMIZa C3 83T WEET IWE L2- WIRE ANNEALED, 8LACX FED SPE QQ-w-461
- ECHIREMENTS WUST SOT BE uSED

SELECTION JF AAIL CARS FCA TME TRANSPDRT OF 1415 JTLM ~ILL BE 1%
AZCORTANZE W1TH PARAGRAPH 8,320 4, JRD# 3-y, viL )

NITICE A SHIPMENT WHILL BE POSITIONED (¥ THE RAIL CAR IN ZOMPLIANIE
TTH THE wE(GHT DISTRIBUTION REQUIREMENTS JF TAE AAR THE SLMBER OF
UNITS MAY BE ADJUSTEC TO FIT THL RAIL CAR ZONCERNED DR THE GUANTIIY

=

——— = —r

12 € SAIPPED. WISEVER ~THE APPROVED METKDOS CONTAINED WEREIN FOR

TULL 3R PARTIAL CARLOAD MUST 3€ FOLLOWED FOR BLOCKINI, BRACING, AND q

STAYING OF THIS ITEM. v

THE LJAD SHONY O PASE 3 1S BASEC ON A ” -[YPE BJK CAR 53'-5" R 15

LONG + 37-3" WIGE (MINIHUM INSIDE CLEARANZE) EQUIPPEL «1TH ADJUSEABLE

ANO/OR FIREL WALL MEMBERS ARG DIORAAY MEMBLRS POSITIJWED AT SPECI-

FIED AEISHTS ABIVE THL CaR FLOOR. ~
>

THE LOAD SHOWN ON PASE 4 IS dASID ON 4 "DF"-1TPE B3 CAR 53'-37 q{ 0

SINS 0 30-0¢ WIJE (MINIMUM [WS)IOE CLEARANCE} ECUI2(L 4174 DIORMAY KT - v

HMEMBLAS, AND FINED WALL MEM3ERS ATTACHED 10 SIDE WALLS, AD SPECIFIED f

ALIGHTS' AB3VE THE CAR FLDOR. ~

SAUTION:  THE “GF* MCMBER HEISHT LOCATION DIMENSIONS SPECIFILD IN Y g

- CIFFER FRIY THOSL SPECIFIEC FOR THE LOAD SHOWY ON PAGE 3 bl

CARS EQUIPPED WITH TRISS MEMBERS w)THOUT A ¥ATLABLL SURFAZE CANNDT s .

BE USED FIR THIS METHKID. L Z A4 Z_ 5

THE TYPAZAL LI METHODS SHOWN O% PAGES 5, 7 § 8 ARE JASEC IN “DF - -— . J—

TYPC B33 CARSCOUIPPID #ITH ADJUSTABLE IR FIXED WALL MEMSERS LOZAIED EEE —_— T T

AT SPECTEIEL HEIGHTS ABIYE THE CAR FLIOR

A4 "DF"-TTPE CRISS MEMBER w(LL 3E USED IA SUCH A MANNLR THAT T will
YT BE KCLILD ON T2 RETAIN MIRE THAN 4.000 PIU¥0S 5F LADING O EITHER i — .
SICE.  YOUOS LENSTHWISE WHTHIN THE LOAD MUST BE MINIMUM a0 CROSS
MEMBERS W@Jil 3L PLACED AGAINST THE LADINS AS TIGHTLY AS THE wALL
MEM3ER LOTKIN, 4OLE SPALINMS PERMITS, LOCKINS 34RS (LEVER JATK)
SHIDLE 3L JSED FOR TWIS PURPOSE, AN ACDITIONAL 1/2" IF ADJUSTMENT
SAN BL MALE BY TURNING THE CRIS3 MEMIER [ND FOR END WHEN LOCKING PIRS

ARL JFT ZENTER T, 1T 4S RECOMMENDED THAI ZROSS MEMBERS BE (N-
STALLEC w)TH EACH END_ ATTAZHED AS MLARLY &S PISSE3LE IK "MATEL" PO- }L‘A
SITIONS, AT EQUAL HEISHIS ANG AT EQUAL DISTANCES FRIM END OF CAR. 1A

<Al Jg ALL BLOIKING AND BRACING ZOMPONENIS (~OF " MEMBERS) 14
EMP TV TARS AND ALt yNUSED COMIONENTS (4 LIADED ?lRS MUST BE “S[CUR[(')" h1_ ; -
FIR SHIPMENT --- AUJUSTABLE WALL MEMAERS T) YERTICTAL #ALL ATTAZHMEY . 4 - 4
RAILS AND ZRJISS WMEMBERS 7O ADJUSTABLE WALL WEMBERS OR [ Fi1kE) & FLFZT . L. L LT T
AJRIIZHUAL WALL MEMBERS OR TO DOORWAY MEMBERS, AXD QOJRAAT MEMBERS 1)
0JJIR POSIS COMPONEMTS ASSIGNED TD EACH CAR MUST REMAIN THERESITd
EYEN THIUSH JYUSED DURINS SOME SHIPMENTS

FOR SETAIL OF IONTAINER SEE CRAWING 40.733517 (NDRO AY!ATION, PaR(S.
3]

FRANT .
CONTANNES DIMENSTONS - 35~ LON3 « 19-7/3" oIDE 1 21" HI3M o - H
Jk3LS wEISMT - 11D POUNDS (APPRIN). .
"
FHUS HTOM (S A% JZZ CUASS " LAPLISIVE  SPECIFIED JUTLIADING PRO-
SEJSRES TAN ALSD BL UTILITED TOR TNE SHIPMENT OF TdL CEPIZTED CON-
TAIVERS W4EN THET ARL (MY ON LCADED #)TH AN ITEM wdiCh 1S IDENTI- ) ®
FAZL DIFFERENTLY BY NOMENCLATURE IHAN THE {TEM DESIGNATED #ITHIN . \
THE CRAm(N, TITLE J
a
LOADING OF THIS (TEM IS RESTRICTED TO FOUR (4) LAYERS (M HEIGHT . I — O i 7
L LT T T ITFT 7777 T
Py — - )
7
A e
: ] -
©
o
*
R A )
By
o
bl Ly
L7 VA A 49 8 A5 o & 4 [_z,

ALTERNATIVE BLOCKING

{FOR FINED-ALL-MEMBER “OF"-TYPE CARS)

IE:
IN LIEJ OF USING THE FINED-WALL-MEMBER METHOO SHOWN ON PAGE Y, THE
ADJUSTASLE -WALL-MEMBER METHOD SHOWY OY PAGE 3 ZAX BL USED IN & "fIxeED”
CAR. 1F THE FIXED wALL MEMBERS ARE LOCATED SO THAT A SEI OF
"MLIGHT ?IN%NSIOIS" SPECIFIED N ONE OF THE MBOYE CROSS SECTION VIEWS
1S SATISFELD.

ORD G9417

Figure 37. Loading and bracing in DF type box cars, (sheet 1 of 7).
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CAR EQUIPMENT REQUIRED -‘
ADJUSTABLE WALL MEMBERS--=---=------ 3y
(SEE NITE (P
ZRDSS MEMBERS<--=o--=cmccmmcmacoone 6u
DIIRNAY MEMBERS - -~ - - =mcmnmommaenmon 3
NOTE ! !
F:A)R “DF".TYPE LARS EQUIPPEDAHJE(“;EI}(ED@
w, MEMBER A DJQRAAY S
Lo Ereb gt ?nz@«hcﬁ?s PRI
SECTION "A-4", OMIT ALL REFERENZES 1)
"_iALL MEMBERS SEE JENERAL

"ADJUSTABLE
HOTE “A", PASE 2

NOTEQ@_
TO PROVIDE ADEQUATE SIDE BEARING SURRCES
IN CARS HAVING G%YN ADJUSTABLE
FYIXED S#:LL IIPEEACB RS, IT W Y
N IECES  MARK| ADJA T
T8 CAR l§|Lo: WALLS i ACEN

»
z

KEY NUMBERS

WALL MEMBER, ADJUSTABLE DR FIKED, MUST BE LOCATED AT SPECIFIED HEIGHTS
ABIYE THE CAR FLIDR T3 PROYIDE ALIGNMENT OF CRDSS MEMBER @ SEE SECTION
"A-A" FOR DIMENSIONS

CRISS MEMBER (64 REGD)  SEE SENERAL NDTE "3", PASE 2
ANTI-CHAF 193 ASSEMBLY (U7 REYD). SEE DETAL, PAGE 9 SEE wOTE '@°, aBOvE

2" 4™ x CUI TY FI1 {112 REQD) NAIL 1D () w/3-123 ¥AfLS SECURE TO
ALL-METAL CROSS MEMBER WITH NO B GAGE WIRE ORE EACH ENOD

CIORWAY MEMBER (B REQUD) 23C1TIgV AT HEIGHTS ABIVE THE Cak FLIJR SPECH-
FYEL N LelTION "A-a"

ISOME TRIC VIEW

50'-6" LONG » 9'-0“ WiIDE (MIN INSIOE
CLEARANCE} CAR EQUIPPEL WITH AOJUST-
ABLE AND/QR FIXED #ALL MEMBERS  SEE
GENERAL NITES “A” aND "D", PAGE 2

BiLL OF MATERIAL
LUMBER LINEAL FEET BOARE FEET
EACH OIMENSIONED BEUGHT ABOVE THE CAR FLOOR 13 A wALL MEM3ER prowun 557, 188
{AQJUSTABLE GR FIXED) AND/OR A DOORWAY MEMBER 1S SPEC)- 2"« u" 133 as
FIED TO LOCATE THE CENTER LINE OF A CKOSS MEMBEIR — T —
Iy S 27 ANMO A MINUS 4° ADMSTMENT MAY 7 1 A "
ﬁz‘knu% §'"§.'2'°'é% betONEVER . W o5 GNECESSARY ‘ﬁB Ag.éusr oy v ;
’ ] i
e \i’iﬁton .olt.r Déx’ngﬁn L] Y‘ﬂ' SAME Di:c%ﬂ £ »(g 19a(3") 338 5-3/4
f / ]
T 2 n a .
1 1 [ ]
Q| y LOAD AS SHOWN
T, E - — —— 3§
4
’ 1 ] I ’ W . LIEN QUANTITY WEIGHT (APPROX)
L . AT A ANE B e e e o DR m n mm e mmaan
@\, l T » T a ¥ SSI1-81 CONTAINER- 280 30,800 LBS
o A DUNNAGE- = 2= <a-zoozmmosseomsoeoecuecoionaaas 897 L3S
]f l T y i L TITAL WEIGHT-----=n-e 31,497 LBS (APPROX)
W A A A P AV P WS

@5 TION'A-A"
DF"-TYPE CAR WITH ADJUSTABLE AND/OR FIXED WALL MEMBERS

ORD G9418
Figure 37. Loading and bracing in DF type ox cars, (sheet 2 of 7).
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CAR EQLIPMENT REQUIRED

CROSS MEMBERS-----=n-c-oecenoconos 24
(SEE Q) a0 ® )

DICRRAY WEMBERG- == =-smemmnmmee s 10

KEY NUMBERS

GATE "3" {2 REJD) SEE DETAIL, PASE 5.
CROSS MEMBER (1) REQO) USE AS UPRILKT MEMAERS IF @

NYERT PISITION JF CROSS
EMBERS AT FLODR
INE IN DJORWAY AREA-

SATE "C" (2 REQD) SEE DETACL, PAGE S

DIIRWAY MEMIER (10 REQD) FOSITION AT HEISHTS ABOVE THE CAR
FLIIR SPECIFIED IN SECTION "3-B"

ISOMETRIC VIEW SRISS MEMBER (14 KEGD). ATTACA TD COORMAY MEMBER (5) LITATED AT
_—_— SPECITIED WEiyHIS ABOVE ME CAR FLOOR  SE¢ SECTIONP8-3%  Ste
5

£ 30-0 WIDE [MIN INSIOE CLEARANZE) SENERAL WITE ™3™,
WiTH FIXED WALL MEMBERS. SEE
S "A" AND ME", PASE 2

el
I) GATE “A™ (25 REQD) SEE DETALL, PASE 5
®
@
®
®
®

DIMENSIONED WEIaHT ABDVE THE CAR FLIIR 1D A FIXED ALL MEMBER BILL OF MATERIAL
AND/DR DIJRAAY MEMBER VS SPECIFIED TO LOCATE THE CENTER -
CINE OF A CROSS MEMBEA. LUvBER LINERL FEET 8IARD FEET
2" x 2 955 322
2" e s57 372
2k 5" £ 305
n r 7 ﬂ NAILS N REQD PIUNDS
S st > 1cd 3 g 2-1/2
; \ \ 154 (3122%) 872 f4-374
s T——]
A
~ LOAD AS SHOWN
1 N
’ T o L 1TEM QUANTITY WELGHT _[APPROX)
. ot 3 SS11-B1 CONTAINER---==-~ 280--- e meene- 30,800 LBS
: A
; 'R DUNNAGE == === == o =ammeems e mnaenne 2,518 L8s
. -
d I e ¢ TITAL WEIGRT------ 33,318 LBS (APPHOX)

-
)
3
X

SECTION B-8" .
DE-TYPE CAR WITH FIXED WALL MEMBERS

ORD G9419
Figure 37. Loading and bracing in DF type box cars, (sheet 3 of 7).
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Y RN N
d N RN ™~
™~ ) N
“ N E: NE
-@1 N SR 3
2rx Be « CAR WIDTH ' 2% & 4" x CAR W) \ 'l
X t f fe,, i § N
2} hego) R Mo \ua I\ §
GATE 4* GATE 8"
{26 REQDY {2 REQD}

2" ® 2% 1 707 (6 REQD). WAIL TO EACH 2° & 4= u/1-18d .
L& REODY. - 2" x 2% x 10" (6 REQD). NA) " xoge
NAIL AND T3 27 3 6% W/2-164 NAILS. CLINZH. 705083 aale anb TG CAAINATED 27 FER WANed LS, !
r/\,_‘h} F
ST N
\'} 2, \‘2"
. < Pn N WIS
.9’_ M - Py
>
\ T ¢ \l\i K
1 %
\ \_Z\ \ >
\\ e 2% x 6" x CAR WIDTH (DOUSLED) \“EQ

(
(1 REGD). LAMINATE w/1-103 |
NAIL EVERY 37, — |

7.

POSITION AS SHOWN, #1TH ADJUSTABLE (TELESCOPING) EXD
UP AND 402D AND METAL SURFACE OF WEMBER TCWARD LJAC.

2" x 6" x CAR WIDIH (2 REJD}.
KAIL TO UPRIGRT (3) ws2-194
HAILS EACH JOINT = —

* x " x CYT TDFIT 8
CROSSMEMBEAS (DIUBLED) .
WAIL FIRST PIEZE T2 WP
471101 WAIL EVERY £  RAILSECOND PIECE
T2 FIRST IN LIKE MAYNER.——— - -

-
=
il

m

o
=
=

te x 4" x IB" (1| RESD)-
W/2-63 NAILS €ACH ENOD.

.
/
NiGH 0D
/ LO4D
-0

9
x
bl
@
$
z
b
<
3
Q D‘.
(k/ﬂm N2 § S §.¥
a0 ¥ o Ny 3 Lo
3% 4 %"‘ ‘Eh 37 S
7 g Ny v Y
wl o« Q
~) gl 8 < |
§] 2 =
N z
=
- «
- X
/ @
M 1" VERTICAL cunéucs
BETWEEN FIXED ENL OF
S e w ut MATL (2 REQO)- AND CROSSMEMBER (B)-
ANT/-CHAFING ASSEMBLY GATE "C*
E —  — 3
(2 REQD)
wied. SEE NITELD.
P THESE DIM(NS)ONED HEISHTS ABOVE
IT 1S RECOMMENDED THAT GATE “C THE S4R FLDOR 10 & FIXED aALL
BE PRE-ASSEMALED AMG VNSTALLED AGAINST THE MEMBER AND/OH A DJORWAY MEMBLR
LADING AS A UNIT, 2 X4 DUNNAGE TERIth THE 1S SPECIFIED 1O LICATE THE CEMIES
SIDE CF SATE OPPOSITE THE LADING SHOULD BE LYNE OF A CROSSMEMBER.

ADDED AFTER GATE HAS BEEN INSTALLED.

QETAILS

_ _ ORD 69420
Figure 37. Loading and bracing in DF type box cars, (sheet 4 of 7).
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CENTER LINE JF
CRJISS H(NIER-—\

CAR FLIIR.

(7 UNIT LDAD)

PASE 2.

TYPICAL LCL

SEE SENERAL NOTES "A" AND “F",

2% x Y™ =z Bu™ {J REQD).
2% Wy a1 uur () REQD).

CRISS MEMBER (4 REQD).
2" T 2 24" {3 REQDY.

.

QEBE L6

TYPICAL LCL

"DF “TYPE CAR WITH FIXED AND/OR ADJUSTABLE WALL MEMBERS

KEY NUMBERS

SALL MEMBER, AJUSTABLE IR FiKED.
ABOYE CAR FLOOR TO PROVIDE ALIGNMENT OF CRISS MEMBERS

ANTI-CHAFING ASSEMBLY (FOUR MIGH £DAD) (1 REQD).
ANTI-CHAFING ASSEMBLY {THREE MIGH LOAD) () REQD}.

AND/OR CRJISS MEMBER @ ¥/5-104 NAILS.

NAIL FO END WALL w/1-109 NAIL EYERY 8-,
NAIL T END WALL W/1-104 NAIL EVERY g".
MUST BE LOCATED AT SPECIFIED HEIGHTS

SEE DETAIL, PAGE 5.
SEE DETAIL, PAGE 5.

SEE GENERAL NOTE ™3™, PAGE 2.
POSITION AGAINST TONTALNER AS SHOWN AND NAtL YO w.

ORD G9421

Figure 37. Loading and bracing in DF type box cars, (sheet 5 of 7).
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CAR FLOOR.

TYPICAL LcL

KEY NUMBERS

GATE "D" {4 RECD). SEE DETAIL, BELOW

®
() 2% x 3% x 51" (4 REUDI. NAIL W/3-134 KAILS EACH JOIKT. SEE GATL =0"
DETAIL, FOR SPECIFIED POSITIONING.

(30 UNIT LOADY

SEE GENERAL NCTES “A™,
ARD "F", PAGE 2.
WALL M{MAER, ADJUSTABLE OR FIXED. MUST BE LCCATED AT SPECIFIED HEIGHTS
ABIVL CAR FLOOR T2 PROVIDE ALIGNMENT JF CRJSS MEMBERS

(9 CROSS MEMBER (3 REGD). SEE GENERAL NOTE "Gr. PASE 2.

-2" x 2° w537 (6 REQD). WNAIL TO EACH 2" x §"
wW/1-163 YAIL.  CLINCH.

(4 REQD)

"DE"-TYPE CAR W/FIXED WALL MEMBERS

ORD G9422
Figure 37. Loading and bracing in DF type box cars, (sheet 6 of 7).
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CEWTER LINE OF
CROSS MEMBER.

KEY_NUMBERS

2% = 4" & CAR WIDTH (] REW;. NAIL T END WALL AT SPECIFIED
MEIGHT W/1-103 NAFL EVERY I2".

2" x U™ 1 327 (5 REQDI. NAIU VO CAR FLJOR w/y-154 NAILS.

WALL MEMBER, ADJUSTABLE DR FIKED. MUS] BE LOCATEO &T SPEC(FIED
NEIGHTS ABOVE CAR FLOOR TO PROVIDE ALIGWMENT OF CRISS MEMBERS
SEE A3TE D Au03

n DR
CRISS MEMBER (.1 AEQD). SEE GENERAL NOTE =G™, PAGE 2.

CROSS MEMSER (MOLD DOWN)(! REQO}. SEE WITE “@" » THIS PAGE.

IJYES:E :
THE 19" LOCATION GIMENSION MAY BE INCREASED A MAXIMUM OF 1-3/4~.
FILLER MATERIAL 4™ WIDE X CAR WIOTM x REQUIRED THICKNESS, WILL B
T:SI}EBLI?I;ET'D‘ SURFAZE JF CROSS MEMBLR (HOLD DOWM) PRIOR 1)

®e 0 ©

\—17;}

AR FLOOR.

HOLD DOWY ’@ NOL REQUIRED If
ITIONAL PIECE S5 MEMBER
IS INSTALLED AT THIS LOCATION -

TYPICAL LCL

{5 UNIT LoaD)

STE SENERAL NOTES "A™ AKD "F",
PAGE 2.

TYPICAL LCL
"OF -TYPE CAR W/ ADJUSTABLE AND/OR FIXED WALL MEMBERS

LOADING 8 BRACING (CL & LCL) IN "DF *-TYPE ©
BOX CARS OF THE $S11-8/ ANTITANK MISSILE,
PACKED IN PLASTIC CONTAINER (FIBER GLASS)

VA6 1L, ovwse | %4’;4 Efe

. Sausms aRuY pLPOT
Ruy ocror

APPROVED

Wiy
e BT Sw comne |
W o ay

Fr et U Somusng
MATERIEL COMMAND U S A

10 JUNE, 1964

9 ass DVIRON DRMNS (4 V]

REVISIONS

GM
19 | 48 |5466 | $AI53
DF

ORD G9423
Figure 37. Loading and bracing in DF type box cars, (sheet 7 of 7).
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|« 325"
CONNECTOR
FSN-4935-960-2827
7 L
1
7 5

CORD, LAMP
FSN-6145-188-3657

—» ] L—
WIRING DIAGRAM

lg—— § ———>

NOTE: LEAD TO BE FABRICATED LOCALLY.

M 1003

Figure 38. Demolition cable.
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Operator's and Crew Member's Manual, Army Models UH-IA & UH-1B
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L= [Tox (g o= VAT AT o PR UPPPPUPTRT TM5-760
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Maintenance Request and REQISIEN ........coiuiiiiiuiii e a e e DA Form 811
Y o T gL B TS oL =Tod o] o N 1= To [ TP UUPPTRTRT DA Form 9-1
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DECONTAMINALION ....cceeiiiiiiiiiiee e T™M 3-220
Defense Against CBR AMACK. ........uuue e eeeaaaas FM 21-40
b. Electronics.
Basic Theory and Application Of TranSIStOrS .........ccoiiiiiiiiiiie e T™ 11-690
Electrical Fundamentals (Dir€Ct CUITENT).......uuuuiii it e e e eeeeaanns ™ 11-661
Theory and Use of Electronic Test EQUIPMENT .........oiiiiiiiiiiiiiiieeieeeeiiee e ™ 11-664
Transients and WaVETOIMS ... ...uuuuieiiiiiiiiiiiiiiiiiiieibe bbb nnrernnee TM 11-669
c. General.
Accident Reporting and RECOINIS ..........i it e e eeaaaaaas AR 385-40
Dictionary of United StateS ArmY TeIMS.....couuuueii ettt aaeeeeeeaanns AR 320-5-1
EIeCtroniC Failure REPOIT. ... ..cciiiiiiiiiie ettt e e e e e et e e e e e eeeeaanas AR 700-39
Inspection of Ordnance Materiel in Hands Of TroopsS ..........ovivoeiiiiiiiiiiieeeeei e, T™ 9-1100
MIlItary SYMDOIS ... ettt e e e e e et e e e e e aabaaaas FM 21-30
Ordnance DireCt SUPPOIt SEIVICE ..ot ittt e e e e e e e e e eeaen eeeaanns FM 9-3
Ordnance General and Depot SUPPOIt SEIVICE.........uuuuiii ittt FM 9-4
Ordnance Service iINthe Field ... FM 9-5
Safety: Accident Reporting and RECOMS ........ooiiiiiiiiiiiii e AR 385-40
Special Operations, NOrthern OPErationNs ..........coooiiiiiiiiiiiiii e FM 31-71
Unsatisfactory EQUIPMENT REPOIT ... ..ot a e e e eeeaaaas AR 700-38

d. Shipment and Limited Storage.
Ordnance Operational List of Specifications and Instructions for Packaging

and Processing General SUPPIIES ...ooeuiieiii e SB 9-156
Preservation, Packaging, and Packing of Military Supplies and Equipment ......................... T™ 38-250
Preservation, Packaging, and Packing Materials, Supplies, and Equipment

USEA DY The AIMY .ttt e e e e e e ettt e e e e e e eeabaanas SB 38-100
Protection of Ordnance General Supplies in Open Storage ............ceevveeeieeeiiiiinnneeeeeeeeiiennn. TB ORD 379
Report of Damaged or Improper SNIPMENt ..o AR 700-58
Storage and Materiel HANAING ..........cooiiiiiie e TM 743-200
Storage and Army Supplies and equipment in Shed and Open Storage ............ccccvvvveeennn. SB 38-1
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Linear Measure

1 centimeter = 10 millimeters = .39 inch

1 decimeter = 10 centimeters = 3.94 inches
1 meter = 10 decimeters = 39.37 inches

1 dekameter = 10 meters = 32.8 feet

1 hectometer = 10 dekameters = 328.08 feet
1 kilometer = 10 hectometers = 3,280.8 feet

Weights

1 centigram = 10 milligrams = .15 grain

1 decigram = 10 centigrams = 1.54 grains

1 gram =10 decigram =.035 ounce

1 decagram = 10 grams = .35 ounce

1 hectogram = 10 decagrams = 3.52 ounces
1 kilogram = 10 hectograms = 2.2 pounds

1 quintal = 100 kilograms = 220.46 pounds
1 metric ton = 10 quintals = 1.1 short tons

To change To
inches centimeters
feet meters
yards meters
miles kilometers

square inches
square feet
square yards
square miles
acres

square centimeters
square meters
square meters
square kilometers
square hectometers

cubic feet cubic meters
cubic yards cubic meters
fluid ounces milliliters

pints liters

quarts liters

gallons liters

ounces grams

pounds kilograms
short tons metric tons
pound-feet Newton-meters

pound-inches

°F

Newton-meters

Fahrenheit

temperature

The Metric System and Equivalents

Approximate Conversion Factors

Multiply by

2.540
.305
.914

1.609

6.451
.093
.836

2.590
405
.028
.765

29,573
473
.946

3.785

28.349
454
.907

1.356

.11296

Liquid Measure

1 centiliter = 10 milliters = .34 fl. ounce

1 deciliter = 10 centiliters = 3.38 fl. ounces
1 liter = 10 deciliters = 33.81 fl. ounces

1 dekaliter = 10 liters = 2.64 gallons

1 hectoliter = 10 dekaliters = 26.42 gallons
1 kiloliter = 10 hectoliters = 264.18 gallons

Square Measure

1 sq. centimeter = 100 sq. millimeters = .155 sq. inch

1 sq. decimeter = 100 sq. centimeters = 15.5 sq. inches

1 sq. meter (centare) = 100 sq. decimeters = 10.76 sq. feet
1 sq. dekameter (are) = 100 sq. meters = 1,076.4 sq. feet

1 sq. hectometer (hectare) = 100 sq. dekameters = 2.47 acres
1 sq. kilometer = 100 sq. hectometers = .386 sq. mile

Cubic Measure

1 cu. centimeter = 1000 cu. millimeters = .06 cu. inch
1 cu. decimeter = 1000 cu. centimeters = 61.02 cu. inches
1 cu. meter = 1000 cu. decimeters = 35.31 cu. feet

To change

ounce-inches
centimeters

meters

meters

kilometers

square centimeters
square meters
square meters
square kilometers
square hectometers
cubic meters

cubic meters
milliliters

liters

liters

liters

grams

kilograms

metric tons

Temperature (Exact)

5/9 (after
subtracting 32)

Celsius

temperature

To

Newton-meters
inches

feet

yards

miles

square inches
square feet
square yards
square miles
acres

cubic feet
cubic yards
fluid ounces
pints

quarts
gallons
ounces
pounds
short tons

°C

Multiply by

.007062
.394
3.280
1.094
.621
.155
10.764
1.196
.386
2471
35.315
1.308
.034
2113
1.057
.264
.035
2.205
1.102
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