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WARNING

DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT

Dangerous potentials exist at several points throughout this equipment. When the

equipment is operated with the cover removed, DO NOT touch exposed connections

or components. Disconnect power before cleaning the equipment or replacing parts.

DON’T TAKE CHANCES!

WARNING

Adequate ventilation should be provided while using TRICHLOROTRIFLUORO-

ETHANE. Prolonged breathing of vapor should be avoided. The solvent should

not be used near heat or open flame; the products of decomposition are toxic and

irritating. Since TRICHLOROTRIFLUOROETHANE dissolves natural oils, pro-

longed contact with skin should be avoided. When necessary, use gloves which the

solvent cannot penetrate. If the solvent is taken internally, consult a physician
immediately.
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The output METER error is measured at 50 MHz in two 10 dB output
ranges (+13 to +3 dBm and +3 to -7 dBm).

The flatness is measured relative to 50 MHz in 10 MHz steps between 10
and 520 MHz at +12, +3, and -7 dBm output levels.

The level accuracy below -7 dBm depends upon the OUTPUT Step Atten-
uator error in addition to the output METER error and the flatness.

The OUTPUT Step Attenuator is a combination of pi-pad sections of 10,
20, 30, 30, and 40 dB. These five pi-pads are programmed by cams to
provide 0 to 130 dB of attenuation in 10 dB steps as shown in the table
below.

Note that no Step Attenuator pads are active in the +10 dBm and 0 dBm
positions. A leveled PIN diode attenuator reduces the output level by 10
dB in all positions of the OUTPUT Step Attenuator below +10 dBm. The
output level over the entire range of +13 dBm to -137 dBm including an
11 dB VERNIER is controlled by the PIN leveler system.

The OUTPUT Step Attenuator error is measured by an RF substitution
method. Each of the five pads in the OUTPUT Step Attenuator is mea-
sured at 520 MHz. The second 30 dB pad and the 40 dB pad are measured
in combination with other pads. A reference output level is set with a
power meter. A reference trace is obtained with a spectrum analyzer and a
standard attenuator pad, The standard pad is removed and the OUTPUT
Step Attenuator position to be measured is substituted. The spectrum
analyzer trace is returned to the reference level by resetting the output
level. The resulting instrument output level is measured and compared to
the original power meter reference level. A 26 dB RF amplifier is required
to boost signal levels below the -60 dBm level.
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The remaining %AM accuracy, which is ±(5% of the reading + 1% of full
scale), is measured by the modulation meter with accurately measured
voltage applied to the modulation system. The measurement uncertainty
is 2% of the reading + 1% of full scale.

(1) (6)

1. Set the instrument controls as follows:

FREO VERNIER CAL
Frequency selector 520.000 MHz
MODULATION MODE CW
MODULATION FREQ DC
MODULATION FM/AM 0% AM
OUTPUT VERNIER -3 dB
OUTPUT Step Attenuator 0 dBm

2. Connect the equipment as shown in Figure 4-3. Connect the center
conductor of the cable between the high terminal of the digital multi-
meter and the MOD TP (pin 36 of rear-panel PROGRAMMING jack
J101). Connect the cable shield between the low terminal of the digital
multimeter and ground (pin 25 of J101).

3. Set the MODULATION FM/AM slider to its full up position.

4. The digital multimeter should read 5.000 ±0.020 VDC. If the voltage
is within limits, continue to step 5. If not, recalibrate (section 5.3.9).

5. Set the MODULATION FM/AM slider to 30% AM.

6. The digital multimeter should read between 1.300 and 1.700 VDC.
Record the reading on line 31 of the PTR.

7. Set the MODULATION FM/AM slider to 90% AM.

8. The digital multimeter should read between 4.300 and 4.700 VDC.
Record the reading on line 32 of the PTR. NOTE: This concludes the
MODULATION FM/AM control accuracy test. As many other points may
be tested as desired.

9. Adjust the MODULATION FM/AM slider to 0% AM.

10. Set the modulation meter to read %AM at 520 MHz. Set the meter
range switch to 100, the RF input attenuation to 10 dB, the IF bandwidth
to ±400 Hz, the meter response to fast, the function switch to +AM, and
the filter bandwidth to 50 Hz – 15 kHz.

11. Adjust the MODULATION FM/AM slider for a reading of 1.500
±0.003 VDC on the digital multimeter. Set the MODULATION FREQ
switch to 1 kHz and the MODULATION MODE switch to AM.

12. Make a note of the modulation meter reading in %AM. Set the modu-
lation meter function switch to -AM, and note the modulation meter %AM
reading as before. Compute the average of the two readings. The average
%AM should be between 27.5 and 32.5%. Record the average %AM to the
nearest 0.5% on line 33 of the PTR.
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PLL 3 consists of modules M33-2 and M9W-5. It is possible
that PLL 3 can be restored to operation simply by re-
aligning per Section 5.3.7, and this should be attempted.
If adjusting M9W-5 control (D) has no effect on the M33-2
pin 5 voltage, the problem is in module M33-2; however, if
the pin 5 voltage changes but phase lock cannot be estab-
lished, or if the pin 5 voltage cannot be set to within 5 volts
of 0 V, the trouble is in module M9W-5. Measure the M33-2
Leveler TP (pin 14) voltage. If it is +0.5 to 5 VDC, the
trouble is probably in module M33-2; however, if it is
greater than 5 VDC, the trouble is probably in module
M9W-5 or M30-8. Check the M30-8 reference frequencies
and M9W-5 output level as shown in Table 5-1 to determine
which module is defective.

PLL 5 consists of modules M29-2 and M33-2. With the
FREQ VERNIER in CAL position, measure the PLL 5
voltage on M29-2 pin 6. Adjust M29-2 control (B) for 0 V
on pin 6. If, while adjusting the M29-2 from 1.9 to 2.1 MHz
this voltage does not move, the problem is in module
M33-2. If the voltage adjusts, but will not stay locked, the
trouble is in module M29-2.

PHASE-LOCKED LOOP 4 – Unlocking of loop 4 may,
under certain conditions, be caused by problems originating
in the other loops. Therefore, loops 1, 2, and 3 should be
operating properly before troubleshooting loop 4.

Unlocking of loop 4 can be caused by defective modules
M172, M9W-5, M30-8, M31A, M32A-2, M34-1, or con-
necting R F cables.

Connect a digital voltmeter to M172 pin 1. The voltmeter
reading should be 0.00 V with the output frequency set to
000 MHz, -2.5 V at 250 MHz, and -5.0 V at 500 MHz.
Connect the voltmeter to M172 pin 8. The voltmeter
reading should be +5 to +8 V at 000 MHz, 0 V at 250 MHz,
and-6 to -10 V at 500 MHz. If these voltages are obtained,
module M 172 is operating properly.

Measure the Wide Oscillator signal at module M9W-5. The
frequency will be between 1198 MHz and 1718 MHz,
depending upon the Lever/Indicator switch setting. If the
signal level is as specified in Table 5-1, module M9W-5 is
probably operating correctly.

Measure the 40 comb line at module M30-8. The 40 MHz
harmonics from 40 MHz to 280 MHz should be fairly equal
in amplitude and the level should be as specified in Table
5-1. This level indicates proper operation of the M30-8
module.

Measure the 1448 to 1487 MHz signal at module M32A-2.
The exact frequency is dependent upon the “MHz” switch
setting. If the level is as specified in Table 5-1, the M32A-2
is operating properly.

Next, measure the 10 to 9.001 MHz output of the M31A
module. The output frequency will be 10.000 MHz with
the “kHz” switches set to 000, and will decrease to 9.001
MHz with the ’’kHz” switches set to 999. If the signal level
is as specified in Table 5-1, module M31A is operating
properly.

If the output of each of the above modules is correct, check
the connectors and RF cables connecting modules M9W-5,
M31A, M32A-2, and M30-8 to module M34-1. Check for
+7.3 V on pin 2, +18 V on pin 3, and -18 V on pin 4 of
module M34-1. If all input signals and DC voltages to
module M34-1 are correct, but the M34-1 module lamp
is on, module M34-1 is probably defective, but the trouble
could be caused by module M9W-5.

A further check of the M34-1 can be made by monitoring
M34-1 pin 8 with a digital voltmeter while stepping through
the 10 MHz to 520 MHz frequency range in 10 MHz
steps. The voltmeter reading should be 0 ±3 V; however,
a defective M34-1 may give a voltage reading of 12 to 16 V.

LEVER/lNDICATOR SWITCHES – Troubles in the BCD
switch circuits may be caused by a defective switch, a loose
or disengaged switch connector, a broken switch wire, or,
possibly, a defective M115.

Five of the switches utilize four wires plus a ground to
select decimal digits from 0 through 9. The 100’s MHz,
switch uses three wires plus ground, since it needs only to
select digits between 0 and 5. A “BCD Truth Table”,
applicable to each of the six switches, is given in Table 5-2.

Suspected switch problems can be checked by referring to
Table 5-2 and the instrument Wiring Diagram to determine
which module pins are grounded for a particular frequency.
For example, to select a frequency of 200.500 MHz, M172
pin 3 is grounded by selecting digit 2 on the 100’s MHz
switch, and M31A pins 2 and 4 are grounded by digit 5 on
the 100’s kHz switch.

If only the 10 MHz programming is in error, the trouble
may be a defective IC3 in module M115.

DOWN-CONVERSION TROUBLES – Problems in the
down-conversion circuitry (modules M115 and M10W-10)
can cause a variety of problems.

If the instrument operates properly from 1 to 520 MHz,
but not from 1 to 999 kHz, the problem probably lies
in either module M115 or M10W-10. Check for the TTL
“turn-on” signal at pin 5 of the M10W-10. If the signal is
correct (0 V above 1 MHz, 3 V below 1 MHz), check to
see that the RF signal is being switched to the M115 for
output frequencies below 1 MHz. If the switch is working,
the problem lies in either the M115 or a connecting cable.
If the instrument output frequency is 10 MHz higher than
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SCHEMATIC REFERENCES

A assembly
C capacitor
CR diode
F fuse
IC integrated circuit
J jack

G = gigs (109)
M = mega (106)

K relay
L inductor
M meter
MX mixer
OC  opto-coupler
P plug

SCIENTIFIC PREFIXES

k = kilo (103)
c = centi (102)

Q transistor
R resistor
S switch
T transformer
V vacuum tube
X crystal
W cable assy

m = mini (10-3)
µ = micro (10-6 )
P = pico (10-12)

6-2
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D-2 Change 3  

 

e.  Align.  To adjust specified variable elements of an item to bring about optimum or desired   

performance. 

  

f.  Calibrate.  To determine and cause corrections to be made or to be adjusted on instruments 

of test, measuring, and diagnostic equipment used in precision measurement.  Consists of 

comparisons of two instruments, one of which is a certified standard of known accuracy, to detect 

and adjust any discrepancy in the accuracy of the instrument being compared. 

 

g.  Remove/install.  To remove and install the same item when required to perform service or 

other maintenance functions.  Install may be the act of emplacing, seating, or fixing into position 

a spare, repair part, or module (component or assembly) in a manner to allow the proper 

functioning of an equipment or system. 

 

h.  Paint.  To prepare and spray color coats of paint so that the ammunition can be identified 

and protected.  The color indicating primary use is applied, preferably, to the entire exterior 

surface as the background color of the item.  Other markings are to be repainted as original so as 

to retain proper ammunition identification. 

 

i.  Replace.  To remove an unserviceable item and install a serviceable counterpart in its place 

“Repair” is authorized by the MAC and assigned maintenance level is shown as the third position 

code of the Source, Maintenance and Recoverability (SMR) code. 

 

j.  Repair.  The application of maintenance services, including fault location/troubleshooting, 

removal/installation, disassembly/assembly procedures and maintenance actions to identify 

troubles and restore serviceability to an item by correcting specific damage, fault, malfunction, or 

failure in a part, subassembly, module (component or assembly), end item or system. 

NOTE 

The following definitions are applicable to the “repair” maintenance function: 

 

1.  Services.  Inspect, test, service adjust, align, calibrate, and/or replace. 

2.  Fault location/troubleshooting.  The process of investigating and detecting the case of 

equipment malfunctioning; the act of isolating a fault within a system or Unit Under Test 

(UUT).  

3.  Disassembly/assembly.  The step-by-step breakdown (taking apart) of a spare/functional 

group coded item to the level of its least component, that is assigned an SMR code for the 

level of maintenance under consideration (i.e., identified as maintenance significant). 

4.  Actions.  Welding, grinding, riveting, straightening, facing, machining, and/or resurfacing. 

 

k.  Overhaul.  That maintenance effort (service/action) prescribed to restore an item to a 

completely serviceable/operational condition as required by maintenance standards in appropriate 

technical publications.  Overhaul is normally the highest degree of maintenance performed by the 

Army.  Overhaul does not normally return an item to like new condition. 

 

l.  Rebuild.  Consists of those services/actions necessary for the restoration of unserviceable 

equipment to a like new condition in accordance with original manufacturing standards.  Rebuild 

is the highest degree of material maintenance applied to Army equipment.  The rebuild operation 

includes the act of returning to zero those age measurements (e.g., hours/miles) considered in 

classifying army equipment/components. 
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D-3.  Explanation of Columns in the MAC, SECTION II. 

 

a. Column 1, Group Number. Column (1) lists FGC numbers, the purpose of which is to 

identify maintenance significant components, assemblies, subassemblies, and modules with the 

Next Higher Assembly (NHA). 

 

b. Column 2, Component/Assembly.  Column (2) contains the item names of components, 

assemblies, subassemblies, and modules for which maintenance is authorized. 

   

c. Column 3, Maintenance Function.  Column (3) lists the functions to be performed on the 

item listed in column (2).  (For a detailed explanation of these functions, refer to “Maintenance 

Functions” outlined above.) 

 

d. Column 4, Maintenance Level.  Column (4) specifies each level of maintenance authorized to 

perform each function listed in column (3), by indicating work time required (expressed as man 

hours in whole hours or decimals) in the appropriate subcolumn.  The work time figure represents 

the active time required to perform that maintenance function at the indicated level of 

maintenance.  If the number or complexity of the tasks within the listed maintenance function 

varies at different maintenance levels, appropriate work time figures are to be shown for each 

level.  The work time figure represents the average time required to restore an item (assembly, 

subassembly, component, module, end item or system) to a serviceable condition under typical 

field operating conditions.  This time includes preparation time (including any necessary 

disassembly/assembly time), troubleshooting/fault location time, and quality assurance time in 

addition to the time required to perform the specific tasks identified for the maintenance functions 

authorized in the MAC.  The symbol designations for the various maintenance levels are as 

follows: 

 

 1.  Field:   

    C   Operator or Crew maintenance 

    O   Unit maintenance 

    F   Direct Support maintenance 

 

 2.  Sustainment: 

    L   Specialized Repair Activity 

    H   General Support maintenance 

    D   Depot maintenance 

NOTE 

 The “L” maintenance level is not included in column (4) of the MAC.  Functions 

 to this level of maintenance are identified by work time figure in the “H” column 

 of column (4), and an associated reference code is used in the REMARKS column (6). 

 This code is keyed to the remarks and the SRA complete repair application is explained 

 there. 

 

e. Column 5, Tools and Equipment Reference Code.  Column (5) specifies, by code, those 

common tool sets (not individual tools), common Test, Measurement and Diagnostic Equipment 

(TMDE), and special tools, special TMDE and special support equipment required to perform the 

designated function.  Codes are keyed to the entries in the tools and test equipment table.  

 

f. Column 6, Remarks Code.  When applicable, this column contains a letter code, in 

alphabetical order, which is keyed to the remarks table entries. 
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D-4.  Explanation of Columns in the Tools and Test Equipment Requirements, SECTION III. 

 
a.   Tool or Test Equipment Reference Code. The tool or test equipment 

reference code correlates with a code used in column (5) of the MAC. 

 

b.   Maintenance Level. The lowest level of maintenance authorized to use the 

tool or test equipment. 

 

c.   Nomenclature. Name or identification of the tool or test equipment. 

 

d.   National Stock Number (NSN). The NSN of the tool or test equipment. 

 

e.   Tool Number. The manufacturer's part number, model number, or type 

number. 

 

 
D-5.  Explanation of Columns in the Remarks, SECTION IV. 

 
a. Remarks Code. The code recorded in column (6) of the MAC. 

 

b. Remarks. This column lists information pertinent to the maintenance 

function being performed as indicated in the MAC." 
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Section II.  MAINTENANCE ALLOCATION CHART  

FOR  
SIGNAL GENERATOR SG-1170/U 

 
 

  

(4) 
MAINTENANCE LEVEL 

FIELD SUSTAINMENT 

UNIT DS GS DEPOT 

(5) 
 

TOOLS AND 
EQUIPMENT 
REFENENCE 

CODE 

(6) 
 
 

REMARKS 

(1) 
 

GROUP 
NUMBER 

(2) 
 
 

COMPONENT/ASSEMBLY 

(3) 
 

MAINTENANCE 
FUNCTION 

C O F H D   

00 Signal Generator 
SG-1170/U 

P/N 1010-00-0206 

INSPECT 
INSTALL 

REPLACE 
TEST 

REPAIR 
CALIBRATE 

INSPECT 
TEST 

REPAIR 
CALIBRATE 

 

 0.2 
0.2 
0.2 

 
 
 

2.0 
8.0 
3.5 

 

  
 
 
 
 
 

0.2 
2.0 
8.0 
3.5 

Visual 
17 
17 

1 thru 18 
1 thru 18 
1 thru18 

18 
1 thru 18 
1 thru 18 
1 thru 18 

 

 
A 
 

B 
 
 

C 
C 
C 
C 
 

01 Power Supply  
P/N 1115-00-0028 

ADJUST 
REPAIR 

  0.4 
0.7 

  1 
1, 18 

 
D 
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Section III.  TOOL AND TEST EQUIPMENT REQUIREMENTS 

 FOR 
SIGNAL GENERATOR SG-1170/U 

 
 

(1) 
TOOLS OR 

TEST 
EQUIPMENT 
REF CODE 

(2) 
 

MAINTENANCE 
LEVEL 

(3) 
 

NOMENCLATURE 

(4) 
 

NATIONAL 
STOCK NUMBER 

(5) 
 
 

TOOL NUMBER 

1 F,D Digital Multimeter 6625-01-145-2430 AN/USM-486/U 

2 F,D Distortion Analyzer 6625-01-408-3817 88903E-910 

3 F,D Frequency Counter 6625-01-061-8928 AN/USM-459 

4 F,D Function generator 6625-00-087-4499 AN/USM-256 

5 F,D Power Meter 6625-00-436-4883 ME-441/U 

6 F,D Modulation Meter 6625-00-647-3737 ME-57/U 

7 F,D Oscilloscope 6625-01-187-7847 AN/USM-488 

8 F,D Spectrum Analyzer 6625-00-424-4370 IP-1216(P)/GR 

9 F,D Attenuator Pads 10, 20, 30, 40, dB  CN-608 

10 F,D Wide Band Amplifier 6625-00-985-8891 AM-3495/U 

11 F,D Signal Generator 6625-01-120-3501 SG-1170/U 

12 F,D VSWR Bridge 6625-01-288-6515 AN/URM-213 

13 F,D Co Axial Short 5935-00-937-6255 11511A 

14 F,D Co Axial Terminator 5985-00-813-9111 908A 

15 F,D 50 OHM LOAD 5905-00-890-3393 11593A 

16 F,D Loop Probe   

17 F,D Tool Kit, Electronic 5180-00-064-5198 TK-101/U 

18 F,D Tool Kit, Electronic 
Tool Kit, Electronic 

5180-00-605-0079 
5180-00-610-8177 

TK-100/G 
TK-105/G 
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By Order of the Secretary of the Army:

E. C. MEYER
General, United States Army

Chief of Staff

Official:

ROBERT M. JOYCE
Major General, United States Army

The Adjutant General

Distribution:

To be distributed in accordance with DA Form 12-34B, requirements
for TMDE/Calibration Maintenance Manuals.
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These are the instructions for sending an electronic 2028
The following format must be used if submitting an electronic 2028. The subject line must be
exactly the same and all fields must be included; however only the following fields are
mandatory: 1, 3, 4, 5, 6, 7, 8, 9, 10, 13, 15, 16, 17, and 27.

From: “Whomever” <whomever@wherever.army.mil>
To: 2028@redstone.army.mil

Subject: DA Form 2028
1. From: Joe Smith
2. Unit: home
3. Address: 4300 Park
4. City: Hometown
5. St: MO
6. Zip: 77777
7. Date Sent: 19--OCT--93
8. Pub no: 55--2840--229--23
9. Pub Title: TM
10. Publication Date: 04--JUL--85
11. Change Number: 7
12. Submitter Rank: MSG
13. Submitter FName: Joe
14. Submitter MName: T
15. Submitter LName: Smith
16. Submitter Phone: 123--123--1234
17. Problem: 1
18. Page: 2
19. Paragraph: 3
20. Line: 4
21. NSN: 5
22. Reference: 6
23. Figure: 7
24. Table: 8
25. Item: 9
26. Total: 123
27. Text:
This is the text for the problem below line 27.
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TO: (Forward direct to addressee listed in publication)

Commander, U.S. Army Aviation and Missile Command

ATTN: AMSAM--MMC--MA--NP

Redstone Arsenal, 35898

FROM: (Activity and location) (Include ZIP Code)

MSG, Jane Q. Doe

1234 Any Street

Nowhere Town, AL 34565

DATE

8/30/02

PART II -- REPAIR PARTS AND SPECIAL TOOL LISTS AND SUPPLY CATALOGS/SUPPLY MANUALS

PUBLICATION NUMBER DATE TITLE

PAGE

NO.

COLM

NO.

LINE

NO.

NATIONAL STOCK

NUMBER

REFERENCE

NO.

FIGURE

NO.

ITEM

NO.

TOTAL NO.
OF MAJOR

ITEMS
SUPPORTED

RECOMMENDED ACTION

PART III -- REMARKS (Any general remarks or recommendations, or suggestions for improvement of publications and

blank forms. Additional blank sheets may be used if more space is needed.)

TYPED NAME, GRADE OR TITLE

MSG, Jane Q. Doe, SFC

TELEPHONE EXCHANGE/AUTOVON,
PLUS EXTENSION

788--1234

SIGNATURE

USAPA V3.01
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RECOMMENDED CHANGES TO PUBLICATIONS AND

BLANK FORMS
For use of this form, see AR 25--30; the proponent agency is ODISC4.

Use Part II (reverse) for Repair Parts and Spe-
cial Tool Lists (RPSTL) and Supply Catalogs/
Supply Manuals (SC/SM)

DATE

TO: (Forward to proponent of publication or form)(Include ZIP Code) FROM: (Activity and location)(Include ZIP Code)

PART 1 -- ALL PUBLICATIONS (EXCEPT RPSTL AND SC/SM) AND BLANK FORMS

PUBLICATION/FORM NUMBER DATE T I T LE 

ITEM

NO.

PAGE

NO.

PARA--

GRAPH

LINE

NO. *

FIGURE

NO.

TABLE

NO.
RECOMMENDED CHANGES AND REASON

* Reference to line numbers within the paragraph or subparagraph.

TYPED NAME, GRADE OR TITLE TELEPHONE EXCHANGE/
AUTOVON, PLUS EXTEN-
SION

SIGNATURE

DA FORM 2028, FEB 74 REPLACES DA FORM 2028, 1 DEC 68, WHICH WILL BE USED. USAPA V3.01

Commander, U.S. Army Aviation and Missile Command

ATTN:  AMSAM-MMC-MA-NP

Redstone Arsenal, AL  35898
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TO: (Forward direct to addressee listed in publication) FROM: (Activity and location) (Include ZIP Code) DATE

PART II -- REPAIR PARTS AND SPECIAL TOOL LISTS AND SUPPLY CATALOGS/SUPPLY MANUALS

PUBLICATION NUMBER DATE TITLE

PAGE

NO.

COLM

NO.

LINE

NO.

NATIONAL STOCK

NUMBER

REFERENCE

NO.

FIGURE

NO.

ITEM

NO.

TOTAL NO.
OF MAJOR

ITEMS
SUPPORTED

RECOMMENDED ACTION

PART III -- REMARKS (Any general remarks or recommendations, or suggestions for improvement of publications and

blank forms. Additional blank sheets may be used if more space is needed.)

TYPED NAME, GRADE OR TITLE TELEPHONE EXCHANGE/AUTOVON,
PLUS EXTENSION

SIGNATURE

USAPA V3.01

Commander, U.S. Army Aviation and Missile Command

ATTN:  AMSAM-MMC-MA-NP

Redstone Arsenal, AL  35898
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PIN:  052373-000
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