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INTRODUCTION

In this age of space vehicles that are designed to send payloads of man and telemetering instruments thousands of miles into the vast unknown of space, and the requirement to fire guided missiles hundreds of miles with pin-point accuracy, the use of complex instrumentation is mandatory.  Associated with the various types of instrumentation is a vast quantity of test equipment that is used to verify the operational capabilities of the payload equipment.  This test equipment may be mechanical, hydraulic, electronic, or any combination of these three basic types.  In order for the test equipment to provide the necessary degree of accuracy and be consistently reliable, an organized system for CONTINUAL VALIDATION of this test equipment is required.  This is the task of the Army Calibration and Repair System.

This subcourse is organized as follows:

Lesson 1
Army Calibration and Repair System
1 Hour

Lesson 2
Area TMDE Support Team
1 Hour

Examination
1 Hour

GENERAL INFORMATION

This subcourse consists of two lessons and an examination.  Each of the lessons is divided into two parts; the test and the lesson exercises.  A heading at the beginning of each lesson gives the title, the hours of credit, and the objectives of the lesson.  The final examination consists of questions covering the entire subcourse.

If a change sheet is included, be sure to post the changes before starting the subcourse.

THE TEXT

All the text material required for this subcourse is provided in the packet.  The text is the information you must study.  Read this very carefully.  You may keep the text.
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THE LESSON OBJECTIVE

Following the text of each lesson are the lesson exercises. After you have studied the text of each lesson, answer the lesson exercises. After you have answered all the questions, go back to the text and check your answers. Remember your answers should be based on what is in the text and not on your own experience or opinions. If there is a conflict, use the text in answering the question.

When you are satisfied with your answers, check them against the approved solution in back of this text. Re-study those areas where you have given an incorrect answer by checking the reference given after each answer.

THE EXAMINATION

After you have completed all the lessons and exercises; select the correct answer to all the examination questions. Carefully mark the correct answer on the exam response sheet. Be sure to include your social security number, subcourse number, and edition number. Final exams should be mailed in the envelope provided. The exam will be graded and you will be notified of the results. Your final grade for the subcourse will be the same as your examination grade.

ASSISTANCE

If you require clarification of anything in this subcourse write to us. Also, if you see any information in the text which is incorrect or obsolete, your recommendations will be welcome. Be sure your recommendations are explained in detail, and, if possible, include a reference which gives the correct information. Include your name and social security number. Questions concerning subcourse contents should be addressed to:

ATCL AO
Training Directorate 
US Army Combined Army Support Command 
401 1st Street Fort Lee, Virginia 23801-1511 
http://www.cascom.army.mil/
Questions concerning subcourse administration should be addressed to:

For assistance, go to the Army Training Help Desk (ATHD) at https://athd.army.mil
Select Ask a Question/Submit Comment tab.
Select Distributed Learning/ACCP as the category.
Choose a sub-category from the drop down menu.
Please include your SSN in the inquiry.
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ACKNOWLEDGEMENT

This subcourse has been developed for Army use from FM 4-30.3, AR 750-43, TB 750-25, and TB 43-180.

SOLDIER TASKS

This subcourse supports the following MOS 94H TMDE Maintenance Support Specialist Critical Tasks.

093-94H-1120
Perform Cross Checks

093-94H-3040
Manage Cross Checks
Additional information can be obtained from the following OMEMS subcourse.

MM0440
Calibration Operations

*** IMPORTANT NOTICE ***

THE PASSING SCORE FOR ALL ACCP MATERIAL IS NOW 70%.

PLEASE DISREGARD ALL REFERENCES TO THE 75% REQUIREMENT.
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LESSON 1.  ARMY CALIBRATION AND REPAIR SUPPORT SYSTEM

ACCP Subcourse No. MM0499
Army Calibration System

Lesson Objective
Upon completion of this lesson you should be able to define and state:


1.
The concept of the Army TMDE Calibration and Repair Support System.


2.
Calibration terminology to include accuracy, traceability, interval and certification.


3.
TMDE support objectives and policies.


4.
How TMDE user commands interface with the TMDE Calibration and Repair Support System.

Credit Hours
One hour

TEXT

1.
THE ARMY CALIBRATION SYSTEM.


a.
In this modern technical age, the use of complex instrumentation has become mandatory.  Associated with the various types of instrumentation is a vast quantity of test equipment that is used to verify the operational readiness of the instrumentation.  Test equipment may be mechanical, hydraulic, or electronic, or any combination of these three basic types.  In order for test equipment to provide a high degree of accuracy and reliability, an organized system for continual validation is required.  The Army calibration and repair system has been established to meet this need.  By means of this system, a single source calibration and repair support program is provided to insure the accuracy of test and measuring equipment used in the research and development, industrial, and field service functions of the US Army.  This accuracy, derived from the National Institute of Standards and Technology (NIST) and maintained by the US Army calibration facilities, insures consistency of measurements from the development state through production to field support of an end item that may be deployed throughout the world.  This end item may be associated with missile, avionic, communication, fire control, automotive, and nuclear weapons systems; thus, a complete spectrum of functions is involved.
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b.
The Department of the Army assigns responsibility for establishing and maintaining the Army calibration and repair system to the Commanding General, US Army Materiel Command (AMC). The primary organization responsible for execution of the Army TMDE Calibration and Repair Support program is the U.S. Army TMDE Activity (USATA). It is within this command/management structure that the who, where, how, and why of the Army calibration and repair system is found.

2.
CALIBRATION TERMINOLOGY. Before proceeding further into this discussion, it is helpful to pause and consider the terminology that will be used in the succeeding pages.  Familiarity with the following terms and definitions will insure clarity and understanding of the discussion.


a.
Calibration.  Intercomparison of items, one of which is a certified standard of known accuracy, to detect and/or adjust any variation in the accuracy of the item being calibrated.


b.
Calibration correction chart.  A chart or graph prepared for specific test and measuring equipment to show the correction that must be applied to the indicated reading to obtain the actual value of the parameter being measured.


c.
Calibration facility.  That part or adjunct of an installation that provides calibration services.


d.
Calibration itinerary.  An operation wherein certified standards are transported to one or more locations for the purpose of certifying the accuracy of reference standards or test equipment and then are returned to their points of origin.


e.
Certification.  The action taken by a responsible calibration facility to attest to the accuracy of a calibrated item.


f.
Cross check.  A functional comparison between instruments to verify that no significant departure from assigned tolerance has occurred (Ref TB 9-4931-537-35).


g.
Minor repair on a limited basis.  Repair that consists of direct replacement of plug-in type components (tubes, fuses, etc) and replacement of other types of components (resistors and capacitors) when the defective component is obvious, replacement parts are immediately available, and effecting these repairs will not jeopardize the calibration team schedule.


h.
Repair.  That action taken to the restore an item of equipment to its original operational status through replacement of plug-in boards, components, or cabling.
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i.
Standard.  An item of known accuracy that is established by authority as a basis for reference measurements (Figure 1-1).


(1)
National reference standards.  Standards maintained by the National Institute of Standards and Technology (Gaithersburg, Maryland; and Boulder, Colorado) that constitute the highest level of accuracy and the legal basis for measurements in the United States.


(2)
Primary reference standards.  The source of the most accurate measurements within the Army calibration system, the accuracy of which is known and stated.  These standards are certified by, or directly derived from, the National Institute of Standards and Technology and are housed in a controlled environment.


(3)
Primary transfer standards.  Those standards with accuracy certified as a result of comparison to primary reference standards.  They are used to certify the accuracy of subordinate standards.


(4)
Secondary reference standards.  Those standards with accuracy certified as a result of comparison to primary standards.  They are used to certify the accuracy of subordinate standards and are housed in a controlled environment.


(5)
Secondary transfer standards.  Those standards with accuracy certified as a result of comparison to secondary reference standards.  They are used to certify the accuracy of Test, Measurement, and Diagnostic Equipment (TMDE).


(6)
Local standards.  Standards of various levels, with accuracies certified by higher level standards, that are established by installations or appropriate authorities for reference purposes in support of local operations and assigned missions.


j.
Test, measurement, and diagnostic equipment (TMDE).  Those devices that are used to measure the characteristics or conditions of materiel.


(1)
Special-purpose test and measurement equipment.  Test and measuring equipment, designed for, and applicable to, a specific end item, component, or select group thereof.


(2)
General purpose test and measurement equipment.  Test and measuring equipment, usually of commercial design, having universal application without limitation as to specific commodity, item, or component.


k.
Audit package.  A package containing standards that are forwarded to a calibration facility where calibration is performed under controlled
3
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environmental conditions using specified procedures.  The completed report of this calibration (including exact readings, correction factors, environmental condition, techniques used, etc) is transmitted, with the standard or standards, to the point of origin for evaluation of the capabilities and procedures of the selected calibration facility.

3.
CALIBRATION OBJECTIVES AND POLICIES.


a. The objective of the Army’s TMDE program is to ensure accurate and serviceable TMDE is available for Army use with measurement accuracies traceable to the National Institute of Standards and Technology (NIST). A highly technical force of military, civilian, and contractor personnel carry out the execution of this Army program. The integrity of the Army’s TMDE calibration and repair support (C&RS) program is based on a hierarchy of traceable calibration accuracies. The accuracy of a calibration can be traced from the owner’s/user’s item of TMDE to the standards used by the C&RS elements with subsequent traceability of supporting standards through Army calibration laboratories to the NIST.

[image: image2.emf]
Figure 1-1.  Levels of Standards.
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(1) The CG, U.S. Army Training and Doctrine Command (TRADOC), as combat and training developer, will—



a. Develop doctrine and organizational concepts for field Army operations and application of TMDE to include maintenance support.



b. Ensure new Army concepts, doctrine, and organizations affecting TMDE and calibration are coordinated with the DCS, G–4, DCS, G–3, DCS, G–8, AMC, and the TMDE program director.



c. Designate a school as the training proponent for each item of TMDE and provide training on TMDE use, calibration, and maintenance.



d. Review supported end item requirements documents to ensure that they are consistent with Army TMDE and calibration policy.



e. Prepare and staff TMDE and calibration requirements documents.



f. Review and comment on TMDE and calibration adequacy in materiel system acquisition documents, equipment publications, and test and evaluation master plans (TEMP).



g. Verify that—




(1) TMDE and military occupational specialty (MOS) development are satisfactorily addressed in basis–of–issue plans (BOIPs).




(2) TMDE and calibration program requirements are documented during preparation and submission of the BOIP.



h. Prepare TMDE and calibration test issues and criteria and provide them to the user tester for integration into the TEMP.



i. Ensure that training, including calibration training, is addressed during the TMDE acquisition process.



j. Establish and chair the Test Equipment Modernization (TEMOD) Working Group to establish a modern TMDE inventory for the Army.



k. Periodically review maintenance programs of instruction to determine that TMDE and calibration are adequately addressed.



l. Ensure that manpower and personnel integration (MANPRINT) analysis is considered and applied to each TMDE system or separate items of equipment in accordance with AR 602–2.



m. Coordinate doctrinal changes that impact TMDE and calibration sustainment support with Headquarters AMC.
     (2)
 Each organization requiring calibration and repair support should have a calibration coordinator.  The person designated to be responsible for the commander must be knowledgeable on matters pertaining to calibration.   


b.
These are the basic policies within which the calibration program is administered. In order to expeditiously carry out these policies, an organization with specified areas of responsibility is necessary.


c.
The CG, AMC has the lead for all Army calibration. Supervision is administered through the USATA. The implementation of calibration and repair is performed at various locations for primary and secondary calibration and repair support. In order to better understand the functions and responsibilities of AMC, the USATA, and associated C&RS facilities, the subsequent discussion will be directed toward their respective locations and their area responsibilities.

5


MM0499 


(1)
The U.S. Army Materiel Command is located at Aberdeen Proving Grounds, Maryland (scheduled to relocate to Redstone Arsenal, Alabama FY 2009).


(2) The U.S. Army TMDE Activity is located at Redstone Arsenal, Alabama, and is divided into five geographic regions providing world-wide coverage for TMDE C&RS.

(3)
The calibration installations are listed as primary and secondary facilities and provide the following support:


(a)
Primary reference calibration.

1.
General and microwave standards.  The standards facility is the Army Primary Standards Laboratory (APSL) at Redstone Arsenal, Alabama, and provides world-wide service.

2.
RADIAC equipment standards.

Standards facility
Geographical area



a. APSL




World-wide

(b)
Secondary reference (R) and secondary transfer (T)calibration (By region) as listed in Tables 1 - 6:
USATA Area 1 TMDE Support Facilities

	Facility
	Location
	Secondary 

Reference (R) 

or Transfer (T)
	RADIAC yes/no

Reference (R) 

or Transfer (T)

	Letterkenny Arsenal
	Chambersburg,

Pennsylvania
	(R)
	Yes/(R)

	Tobyhanna 

Depot
	Tobyhanna,

Pennsylvania
	(R)
	Yes/(R)

	Warren 

Depot
	Warren, 

Michigan
	(T)
	Yes/(T)

	Fort Eustis

TMDE SUP CTR
	Fort Eustis,

Virginia
	(T)
	Yes/(T)

	New England

TMDE SUP CTR
	Devens,

Massachusetts
	(T)
	Yes/(T)

	New Jersey 

TMDE SUP CTR
	Fort Dix,

New Jersey
	(T)
	Yes/(T)

	Aberdeen 

TMDE SUP CTR
	Aberdeen Proving Ground, Maryland
	(T)
	Yes/(T)

	Edgewood Laboratory
	Edgewood,

Maryland
	(T)
	Yes/(T)

	Central Maryland

TMDE SUP CTR
	Fort Meade,

Maryland
	(T)
	Yes/(T)


Table 1.
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USATA Area 2 TMDE Support Facilities

	Facility
	Location
	Secondary Reference (R) 

or Transfer (T)
	RADIAC yes/no

Reference (R) 

or Transfer (T)

	Anniston

TMDE SUP CTR
	Anniston,

Alabama
	(R)
	Yes/(R)

	Fort Benning

TMDE SUP CTR
	Fort Benning,

Georgia
	(T)
	Yes/(T)

	Fort Bragg

TMDE SUP CTR
	Fort Bragg,

North Carolina
	(T)
	Yes/(T)

	Fort Campbell

TMDE SUP CTR
	Fort Campbell,

Kentucky
	(T)
	Yes/(T)

	Fort Gordon

TMDE SUP CTR
	Fort Gordon,

Georgia
	(T)
	Yes/(T)

	Fort Knox

TMDE SUP CTR
	Fort Knox,

Kentucky
	(T)
	Yes/(T)

	Fort Leonard Wood 

TMDE SUP CTR
	Fort Leonard Wood,

Missouri
	(T)
	Yes/(T)

	Fort Polk

TMDE SUP CTR
	Fort Polk,

Louisiana
	(T)
	Yes/(T)

	Fort Rucker

TMDE SUP CTR
	Fort Rucker,

Alabama
	(T)
	Yes/(T)

	Hunter AAF

TMDE SUP CTR
	Hunter Army Airfield

Savannah, Georgia
	(T)
	Yes/(T)

	Richmond

TMDE SUP CTR
	Blue Grass Army Depot

Richmond, Kentucky
	(R)
	Yes/(R)

	Rock Island

TMDE SUP CTR
	Rock Island,

Illinois
	(T)
	Yes/(T)


Table 2.
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USATA Area 3 TMDE Support Facilities

	Facility
	Location
	Secondary Reference (R) 

or Transfer (T)
	RADIAC yes/no

Reference (R) 

or Transfer (T)

	Alaska

TMDE SUP LAB
	Fort Wainright,

Alaska
	(T)
	Yes/(R)

	Corpus Christi

TMDE SUP CTR
	Corpus Christi,

Texas
	(T)
	Yes/(T)

	Dugway

TMDE SUP CTR
	Dugway Proving Ground,

Utah
	(T)
	Yes/(T)

	Fort Bliss

TMDE SUP CTR
	Fort Bliss,

Texas
	(T)
	Yes/(T)

	Fort Carson

TMDE SUP CTR
	Fort Carson,

Colorado
	(T)
	Yes/(T)

	Fort Hood

TMDE SUP CTR
	Fort Hood,

Texas
	(R) & (T)
	Yes/(R) & (T)

	Fort Huachuca 

TMDE SUP CTR
	Fort Huachuca,

Arizona
	(T)
	Yes/(T)

	Fort Irwin

TMDE SUP CTR
	Fort Irwin,

California
	(T)
	Yes/(T)

	Fort Lewis

TMDE SUP CTR
	Fort Lewis,

Washington
	(T)
	Yes/(T)

	Fort Riley

TMDE SUP CTR
	Fort Riley,

Kansas
	(T)
	Yes/(T)

	Fort Sill

TMDE SUP LAB
	Fort Sill,

Oklahoma
	(T)
	Yes/(T)

	Hawaii

TMDE SUP CTR
	Schofield Barracks,

Hawaii
	(T)
	Yes/(T)

	McAlester 

TMDE SUP LAB
	McAlester Ammo Plant,

Oklahoma
	(T)
	Yes/(T)

	Red River 

TMDE SUP LAB
	Texarkana,

Texas
	(T)
	Yes/(T)

	White Sands

TMDE SUP CTR
	White Sands,

New Mexico
	(R) & (T)
	Yes/(T)

	Yuma

TMDE SUP LAB
	Yuma,

Arizona
	(T)
	Yes/(T)


Table 3.
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USATA TMDE Region Europe Support Facilities

	Facility
	Location
	Secondary Reference (R) 

or Transfer (T)
	RADIAC yes/no

Reference (R) 

or Transfer (T)

	Area Calibration

Laboratory
	Bennett Facility,

Pirmasens, Germany
	(R)
	No

	Nucleonics

Laboratory
	Husterhohe Kaserne,

Pirmasens, Germany
	N/A
	Yes/(R)

	Hanau

TMDE SUP CTR
	Fliegerhorst Kaserne,

Hanau, Germany
	(T)
	Yes/(T)

	Mannheim

TMDE SUP CTR
	Coleman Barracks,

Mannheim, Germany
	(T)
	Yes/(T)

	Pirmasens

TMDE SUP CTR
	Bennett Facility,

Pirmasens, Germany
	(T)
	Yes/(T)

	Schweinfurt

TMDE SUP CTR
	Schweinfurt,

Germany
	(T)
	Yes/(T)

	Vilseck

TMDE SUP CTR
	Rose Barracks,

Vilseck, Germany
	(T)
	Yes/(T)


Table 4.
USATA TMDE Region Pacific Support Facilities

	Facility
	Location
	Secondary 
Reference (R) 

or Transfer (T)
	RADIAC yes/no

Reference (R) 

or Transfer (T)

	Area Calibration

Laboratory
	Camp Carroll,

Waegwan, South Korea
	(R)
	No

	Nucleonics

Laboratory
	Camp Carroll,

Waegwan, South Korea
	N/A
	Yes/(R)

	Camp Carroll

Area TMDE SUP TM
	Camp Carroll,

Waegwan, South Korea
	(T)
	No

	Camp Coiner

TMDE SUP CTR
	Camp Coiner,

Seoul, South Korea
	(T)
	Yes/(T)

	Japan

TMDE SUP CTR
	Camp Zama,

Japan
	(T)
	Yes/(T)


Table 5.

	Area TMDE Support Teams (Active Duty)

	Fort Bragg, NC

	Schofield Barracks, HI 

	Fort Campbell, KY
	

	Fort Carson, CO


	Wiesbaden, Germany

	Fort Drum, NY



	Vicenza, Italy

	Fort Hood, TX (1st CAV)
	Camp Casey, South Korea

	Fort Hood, TX (4th ID)

	Camp Humphreys, South Korea

	Fort Stewart, GA



	Camp Sears, South Korea


Table 6.
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d. The preceding descriptions specified the “who” and “where” of the Army calibration and repair system.  The calibration policies cited the general areas of responsibilities. This was followed by presenting the organizations which serve to administer these policies.  It has been shown that U.S. Army Materiel Command now is in command of all Army calibration and repair and that the U.S. Army TMDE Activity serves to implement the policies of AMC.  This implementation dictates the responsibilities of the calibration installation; thus, the "how" of calibration is defined. Listed below are the specific responsibilities of AMC, USATA, and each category of calibration installation including calibration and repair teams.
4.
RESPONSIBILITIES OF AMC, THE USATA, REFERENCE STANDARDS FACILITIES, AND CALIBRATION TEAMS.


a.
Army Materiel Command. The AMC:


(1)
Maintains control and technical direction of the Army system for certifying the accuracy of all test and measuring equipment used in support of Army materiel.


(2)
Coordinates Army calibration services required from the National Institute of Standards and Technology.


(3)
Coordinates and negotiates intra-Army/Defense Department calibration agreements.


(4)
Develops and prepares for publication Department of the Army directives pertaining to the Army calibration system.


(5)
Provides or insures availability of calibration procedures for all standards and test and measuring equipment.


(6)
Provides commodity commands and calibration facilities with current listings of existing and planning calibration standards.  These listings will be used in the preparation of calibration procedures and by internal facilities for selection of local standards.


(7)
Is responsible for requirements determination, budgeting, inventory control, acquisition, quality assurance, and maintenance for measurement standards and associated equipment for authorized standards and calibration operations.


b.
The US Army TMDE Activity.  The USATA:


(1)
Provides technical data on complex items on inspection and test and measuring equipment requiring calibration during production stages.
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(2)
Is responsible for developing, writing, and publishing calibration procedures for pertinent test and measuring equipment requiring calibration.


(3)
Coordinate applicable contract provisions for the preparation and prooftesting of calibration procedures, to include special-type test and measuring equipment.  When contract provisions are not required, prepare procedures internally.


(4) Insures internal implementation of the Army calibration policy.

(5)
Budget for funds and provide standards, facilities, and test measuring equipment in support of internal mission activity.  Ascertain nonavailability before budgeting for equipment and initiating procurement.


c.
Army Primary Standards Laboratory.  The APSL has the following responsibilities:


(1)
Maintain the highest level of accuracy within the Army calibration system and insure that a minimum of one set of these standards is maintained at the standards facility in a state of certified accuracy at all times.

(2)
Use and maintain primary reference standards under controlled environmental conditions and provide personnel required for operations at this level.


(3)
Responsible for repair of all primary standards, associated equipment, and standards from other facilities, as required.


(4)
Insure certification of primary standards by the National Institute of Standards and Technology in accordance with established schedules.


(5)
Establish schedules, calibrate and repair secondary reference standards and other standards in accordance with appropriate technical bulletins.  


(6)
Insure that certificates and/or test reports are prepared and that certification labels or red tags are applied in accordance with pertinent regulations for each standard calibrated and/or repaired.


(7)
Provide calibration and repair service for those items within an assigned area that cannot be certified by lower level standards.


(8)
Provide technical assistance, as required.
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(9)
Perform studies and evaluations, develop new techniques, determine special requirements, and resolve problems pertaining to calibration standards and facilities, or as directed by AMC.


d.
USATA Regions.  The U.S. Army TMDE Activity Geographic Regions are assigned the following responsibilities:


 (1)
Maintain area calibration laboratories (ACL) utilizing secondary reference standards and insure that a minimum of one set is maintained in the standards facility in a state of certified accuracy at all times.


(2)
Use and maintain secondary reference standards under the following controlled environmental conditions:


(a)
Temperature range:  20° ± 2° C for dimensional standards; 23( ± 2( C for electrical standards.


(b)
Humidity:  35% to 55% relative humidity.


(c)
Dust:  filtered air supply.


(d) Vibration:  special isolation mounts for critical standards.



(e) Additional environmental controls will be coordinated with AMC.

(3)
Are responsible for repair of secondary reference standards, secondary transfer standards, and all TMDE not repairable at the ATST level.


(4)
Insure the periodic certification of secondary reference standards and adhere to established schedules.


(5)
Provide worldwide calibration and technical assistance as required by AMC, and refer problems that cannot otherwise be resolved, to AMC.


(6)
Provide a single calibration and repair service for all test and measuring equipment used in support of Army materiel under their assigned missions within their assigned geographical areas.


 (7) Apply certification labels or red tags and, as required, prepare certificates or test reports on items processed.

(8)
Annotate correction charts to indicate certified readings.


 (9)
Insure that all test and measuring equipment calibrated with a standard that is out of tolerance is recalibrated. Insure that each activity so affected is notified that the calibration loop was not valid.
12
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(10)
Provide secondary reference calibration and repair service for those items within an assigned area that cannot be certified by lower level standards.

(11)
Evaluate calibration procedures as requested.


(12)
Comply with all requirements of the audit package system.


e.
Area TMDE Support Teams (ATST).


(1)
Each ATST is assigned to provide calibration and repair services to a geographical area.  They possess mobile capabilities and may work from shop vans, but normally operate from fixed facilities in garrison.

(2)
The ATST's perform calibration and repair at the direct and general support level.  The test and measuring equipment located at using unit sites that requires transfer calibration is evacuated to the supporting
ATST for calibration. Under exceptional circumstances, the ATST's may perform calibration at sites of using units.

(3)
The ATST's transfer standards are calibrated and certified by the secondary reference facility in accordance with the recertification schedule.

(4)
When working in a mobile configuration, ATST transfer standards must be cross-checked in accordance with procedures as outlined in the appropriate technical bulletin (ref TB 9-4931-537-35) before any calibration can be performed. Calibration and repair is performed within the calibration vehicles using external power sources, or by removing standards from the vehicles and performing calibration within an appropriately equipped maintenance shop.  For each piece of equipment calibrated or repaired, a TMDE Calibration and Repair Data form (DA Form 7372) will be prepared and completed to indicate the condition of equipment prior to calibration, corrective action taken, and the results of calibration or repair.  When test and measuring equipment cannot be calibrated or repaired by the team, it is evacuated to the supporting USATA TSC or ACL for repair and return to user.


(5)
Calibration personnel attach certification labels (DA Label 80), in accordance with TB 750-25, certifying that the instrument has been calibrated and is within prescribed accuracy. Correction charts, if necessary, will be annotated to indicate certified correction figures. Equipment beyond the scope of the team to repair or calibrate is red-tagged by attaching DA Form 2417.  In extreme cases, calibration technicians may find it necessary to declare an item as having limited use capabilities by annotating DA Label 163 as limited use. However, only the unit's maintenance supervisor/commander can authorize its utilization. This will permit the unit to utilize the test instrument within limits until a replacement or repair is accomplished. The using unit must concur when such action is 
13
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taken. DA Label 163 is also used to indicate a Special Calibration, in which the equipment is calibrated to more stringent tolerances than prescribed in the calibration procedure. Special Calibrations must be requested and justified by customer units, and verified by the ATST Chief. In all cases, whether the TMDE is calibrated, red-tagged, or repaired, DA Form 7372 (TMDE Calibration and Repair Data) will be completed.
   
(6)
The ATST will also conduct technical liaison visits and provide advice to supported units on the use and maintenance of test and measuring equipment.

5.
SUMMARY.  This lesson introduced the Army TMDE Calibration and Repair system, the more common calibration terminology, and the responsibilities of the key organizations, the reference standards facilities and the calibration teams.  You should now be able to define these concepts and be able to explain the major ideas of the Army Calibration and Repair system.
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ACCP SUBCOURSE NUMBER MM0499, ARMY CALIBRATION SYSTEM

EXERCISES FOR LESSON 1

1.
The responsibility for establishing and maintaining the Army Calibration and Repair System has been delegated to the US Army


A.
Test and Evaluation Command.


B.
Communications and Electronics Command.


C.
Materiel Command.


D.
Missile Command.
2.
A direct comparison between instruments to insure no significant change in tolerance has occurred is known as


A.
certification.


B.
a cross check.


C.
an audit.


D.
a correction check.

3.
The highest level of calibration standards in the United States is known as


A.
Secondary Transfer


B.
Primary Reference


C.
Secondary Reference


D.
National Reference

4.
The Army Materiel Command is located at


A.
Fort Lee, Virginia.


B.
Fort Monmouth, New Jersey.


C.
Rock Island Arsenal, Illinois.


D.
Aberdeen Proving Ground, Maryland.

5.
The action taken to restore an item of equipment to its original operational status is

A.
calibrate.

B.
cross-check.

C.
repair.


D.
red-tag.
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6.
The most accurate levels of standards maintained in the Army calibration system are known as


A.
primary reference standards.


B.
primary transfer standards.


C.
national reference standards.


D.
area calibration standards.

7.
The environmental control temperatures in the Area Calibration Laboratories are maintained at


A.
20( and 23( ( 1.8( C


B.
22( and 23( ( 1.8( C

C.
20( and 21.8( ( 2.0( C


D.
20( and 23( ( 2( C
8.
Area TMDE Support Teams perform calibration and repair at the


A.
general support level only.


B.
direct support level only.


C.
organization level.


D.
direct and general support level.

9.
What label or form is completed on each item of TMDE that is calibrated, red-tagged or repaired?


A.
DA Form 2417, Rejected Instrument Tag


B.
DA Form 7372, TMDE Calibration and Repair Data

C.
DA Label 80, US Army Calibrated Instrument


D.
DA Label 163, US Army Limited or Special Calibration Label

10.
What procedure must be performed when an ATST is operating in a mobile configuration before any calibration can be performed?

A.
Cross-reference

B.
Evacuation of equipment

C.
Cross check

D.
Corrective action
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LESSON 2.  Area TMDE Support Team
ACCP Subcourse No. MM0499
Army Calibration System

Lesson Objective
Upon completion of this lesson you will be able to:


1.
Explain the support concept of the 


ATST.


2.
Explain the operation of the (ATST) 

in support of Corps.

3.
Explain the operation of the (ATST) 

in support of Division.

4.
Explain the equipment comprising an 

ATST.

5.
Explain the modes of operation of 


an ATST.

6.
State TMDE owners’ 





responsibilities.

Credit Hour
One hour

TEXT

1. SUPPORT CONCEPT

a. Mission.

The ATST’s mission is to provide calibration and repair for all GP and selected SP TMDE in support of division and corps units in a geographical area of responsibility. A designated civilian Area Calibration Laboratory (ACL) provides support for all theater calibration standards, including “S”-level TMDE.

b. Responsibilities.

(1) Maintains the ATST calibration set (CALSET) in an accurately operating condition with accuracies traceable to the ACL.


(2)Calibrates and repairs components of the ATST CALSET identified in TB 43-180 as requiring ATST calibration (“T”-level).
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(3)
Calibrates and repairs customer TMDE as identified in TB 43-180.


(4)
Obtains ACL calibration support in accordance with the schedule provided.


(5)
Accomplishes calibration support for TMDE as scheduled.


(6)
Prepares and uses DOD labels and forms and DA Form 7372 as outlined in TB 750-25.


(7)
Performs cross-checks as outlined in TB 9-4931-537-35.


(8)
Provides for the accuracy of ATST time and frequency measurements as outlined in TB 9-4931-539-35.


(9)
Prepares DA Form 3758 for instruments as used by the ATST not listed in TB 43-180.


(10)
Initiates SF368 as Equipment Improvement Recommendation (EIR) for TMDE-GP and components of the ATST CALSET.


(11)
Initiates DA Form 2028, Recommended Changes to Publications and Blank Forms, for publications and forms used by ATST.


(12)
Coordinates requirements, initiates requisitions, and assures a supply of repair parts is maintained.


(13)
Evacuates unserviceable measurement standards, associated equipment, and supported TMDE-GP to the supporting USATA ACL or TSC when repair is beyond the capability of the ATST.


(14)
Provides repair service for TMDE-GP that does not require calibration.


(15)
Complies with procedures outlined in TB 750-25.

2. OPERATIONS IN SUPPORT OF CORPS
When deployed in support of a corps mission, the attached ATSTs will support the corps on an assigned area basis. The ATST will establish operations in the designated area and provide one-stop TMDE C&RS to all units within or passing through their area of support. One-stop C&RS is characterized by delivery and pickup by the TMDE owner/user at the ATST location. The corps ATST maintains the capability to respond to selected TMDE calibration requirements in a backup support role for divisional needs as established through the Logistics Support Element. The ATST has the organic mobile capability to relocate as their assigned area of support may dictate.
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The Corps ATST can also employ a two-man mobile capability in response to divisional backup support requirements in forward areas based on METT-TC and overall corps C&RS requirements. The Corps ATSTs are dependent on ACL support for secondary transfer standards and customer TMDE requiring “S”-level laboratory support.

3. OPERATIONS IN SUPPORT OF DIVISIONS
When deployed with a division, the ATST will set up operations within the designated division support area and provide one-stop TMDE C&RS to all units within the division. One-stop C&RS service is characterized by delivery and pickup by the TMDE owner/user at the ATST location. The ATST also maintains a split-based, mobile capability to respond to selected TMDE calibration requirements within the divisional area for a limited timeframe and as determined by the elements of the Division G4 (SPO) in coordination with the ATST. The ATST is dependent on ACL support for secondary transfer standards and customer TMDE requiring “S”-level laboratory support.



4. MISSION EQUIPMENT
The ATST consists of two major equipment sets. The principal set is the fully mobile and environmentally controlled calibration and repair facility (AN/GSM-705). A dedicated tactical vehicle with power generation equipment provides for the facility’s mobility and electrical power requirements. The facility houses calibration standards, ancillary TMDE, communications equipment, production control facilities, and workspace for repair functions. The ATST mission can be supported from this single facility. In addition to the principal equipment set is a secondary equipment set consisting of a HMMWV-mounted shelter with on-board power and environmental control systems (AN/GSM-421). The shelter houses a limited calibration capability (RADIAC, torque, meter, and oscilloscope standards) for use in a split-based mode of operations, where high densities of TMDE are located. When used in a split-based mode of operations, the two-man mobile facility is dependent on the parent ATST’s principal equipment set for repair functions and production control operations.

5. MODES OF OPERATION

The ATST’s equipment configuration allows the team to operate in a fully uploaded mobile mode, or in a dismounted fixed facility mode of operations. Within the fixed facility mode of operations, the team may retain limited mobile calibration capability with the HMMWV set of equipment for special or split-base requirements. METT-TC considerations, as determined by the appropriate Support Operations Office, determine the mode of operations.
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6. TMDE OWNERS’ RESPONSIBILITIES


a.
Traceability Concept.

Figure 2-1 shows the TMDE traceability for calibration and repair of TMDE-GP. The accuracy of measurements will be traceable from the users’ instrumentation to the NIST or to fundamental physical constants. The exception is time and frequency measurements which will be referenced to the national measurements standards maintained by the US Naval Observatory. The APSL is maintained to provide the Army's highest level of measurement accuracies through the use of NIST calibrated standards, NIST measurement assurance programs, fundamental physical constants, and measurement error analysis techniques.

[image: image3.emf]
Figure 2-1.  TMDE Traceability
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b.
Use of Calibration Responsibility Column in TB 43-180 (Calibration and Repair Requirements for the Maintenance of Army Materiel)(Figure 2-2).

(1)
The letter F identifies those special purpose items which must continue to be supported by the DS/GS/AVIM unit.


(2)
The letter T identifies those items of TMDE which are supported by the Area TMDE Support Team (ATST).


(3)
The letter S identifies those items of TMDE which are supported by the Area Calibration Laboratory (ACL).


(4)
The letter P indicates calibration support responsibility is assigned to the Army Primary Standards Laboratory.


(5)
The letters N/A indicate sets, kits, systems; etc., that do not require calibration as an assemblage, but contain individual components that require calibration and the calibration requirements are listed separately in this bulletin. DA Form 7372 will be submitted for each calibrateable component.
[image: image5.jpg]AlIPD
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c.
Unit Responsibilities.


(1) Commanders of all Army units are responsible for assuring the accuracy of authorized TMDE.  TB 43-180 is available on Electronic Manual 0022 and online at the USATA website to assist units in identifying authorized items of TMDE requiring calibration. Users of TMDE are responsible to take the necessary action to obtain calibration support.


(2). All units are responsible for providing maximum assistance to calibrate TMDE in an efficient manner, adhering to schedules established by the ATST for on site calibration, and transporting or shipping TMDE requiring calibration. When scheduled calibration interferes with the operational mission, rescheduling will be accomplished. The required frequency for calibration is published in TB 43-180. Instructions for calibration of TMDE not listed in TB 43-180 are provided in TB 750-25.

(3). Each command, installation, and unit that uses TMDE will designate (in a written communication) a competent individual as a calibration coordinator (AR 750-43). The coordinator will serve as the point of contact for all matters pertaining to TMDE calibration and repair required by the Command, installation, or unit. The coordinator will be assigned responsibility for, and delegated authority to monitor the command's/installation's/unit's calibration and repair services required and received. The coordinator will insure that support services are consistent with AR 750-43, TB 43-180, and TB 750-25. ATST’s will provide training for Calibration Coordinators. Upon request, ATST’s will provide orientation for Calibration coordinators.


d.
Procedures.  



(1) Preventive maintenance will be scheduled and accomplished in accordance with the technical manual (or manufacturer's manual) for the instrument. DD Form 314, Preventive Maintenance Schedule and Record, will be maintained and used as outlined in DA PAM 738-750.  When locally determined to be advantageous, accomplishment of organizational maintenance (other than preventive maintenance) may be recorded in the "Remarks" block of DD Form 314.  When an automated system is used to schedule and record preventive maintenance, manual records using DD Form 314 are not required.


(2) When an unserviceable item of TMDE is turned in for technical inspection and condition coding, a DA Form 2407 will be completed as outlined in DA PAM 738-750 and submitted with the TMDE.

(3) When an item of TMDE is turned in for calibration or repair, the owner/user will retain section one copy of the DA Form 7372.  Blocks 37a and 37b must be signed and dated by the individual authorized to receive the TMDE for calibration and repair support.  The DA Form 7372 is a receipt for 
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the TMDE owner/user.  When the calibration or repair service is completed, the TMDE owner/user must exchange the DA Form 7372 receipt for the instrument.


(4) When an item of TMDE becomes unserviceable during use, the owner/user must contact the supporting calibration and repair activity. The supporting activity will provide advice on where repair will be accomplished, and the owner/user must transport the TMDE to that location or retain the unserviceable TMDE until the next scheduled cyclic calibration and repair service.

(5) When TMDE is turned in for scheduled cyclic calibration service, and repair is necessary, no immediate action is required by the owner/user.  Follow-up action should be taken when repair and return is not accomplished in accordance with priority requirements.

(6) Some items of TMDE are critical to a support mission, and when unserviceable, could prevent the mission from being accomplished. When those items become unserviceable, immediate action must be taken to restore them to a serviceable condition.  The owner/user must notify the supporting calibration and repair activity that the TMDE is critical to the mission; utilize the correct issue priority designator on the DA Form 7372; and request expedited repair and return. Items with an issue priority designator (IPD) of 01-08 must be authenticated by the unit commander or acting commander in the absence of the commander.

(7) Periodic "status-of-repair" follow-up action should be taken by the owners/users of TMDE evacuated to a fixed-facility ATST for repair.

7.
SUMMARY.  This lesson further develops the Area TMDE Support Team in the Army Calibration System.  You should now be able to explain the support concept of the Area TMDE Support Teams (ATSTs), the operation of ATSTs in support of both corps and divisions, ATST equipment and modes of operation, and TMDE owners’ responsibility.
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ACCP SUBCOURSE NUMBER MM0499, ARMY CALIBRATION SYSTEM

EXERCISES FOR LESSON 2

1.
Which of the following is a responsibility of the ATST?


A.
Calibrates TMDE as identified in TB 48-130.


B.
Performs intercomparisons IAW TB 9-4391-735-35.


C.
Prepares DA Form 3758.


D.
Submits weekly production reports to Missile Command (MICOM).
2.
One stop calibration and repair support is characterized by _________ and ____________ by the TMDE owner/user.

A.
research / development.


B.
pickup / delivery.


C.
calibration / repair.


D.
cleaning / lubrication.

3.
Which publication is referenced in order to determine calibration 
requirements?


A.
TB 43-180

B.
TB 750-25

C.
AR 750-43

D.
TB 48-130
4.
Which characteristic of ATST capabilities is common to both Corps- and 
Division- support operations?


A.
Ability to provide “S”- level calibration service.

B.
Ability to prepare audit packages.

C.
Ability to perform split-based operations.

D.
Ability to perform Quality Assurance inspections.

5.
During operations in support of corps, the ____________________ establishes the ATST’s backup support role for any divisional needs.

A.
SPO.


B.
LSE.


C.
APSL.


D.
NIST.
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6.
The AN/GSM-421 Calibration Set is most accurately described as:

A.
The principal set that supports the majority of the ATST’s 



support mission.


B.
The secondary equipment set that provides support for high-



density TMDE.


C.
The secondary equipment set that provides repair support and 
production control operations.


D.
The principal equipment set that is fully mobile and 
environmentally controlled.

7.
The ______ is maintained to provide the Army's highest level of measurement accuracies.

A.
National Institute for Standards and Technology

B.
Area Calibration Laboratory


C.
Army Primary Standards Laboratory

D.
Area TMDE Support Team
8.
TB 43-180 identifies TMDE that is supported by Area Calibration 
Laboratories with the letter ____.

A.
P


B.
T


C.
S


D.
D
9.
Which publication outlines the procedures for using forms DA 2407 and DD 314?


A.
TM 38-750


B.
DA PAM 738-750


C.
AR 750-43


D.
TB 750-25
10.
Items with an IPD of 05 must be authenticated by the unit commander or acting commander in the absence of the commander.

A.
False 


B.
True
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APPROVED SOLUTIONS

LESSON 1  ARMY CALIBRATION AND REPAIR SYSTEM

1.
C (para 1b) 
6.
A (para 4c (1))

2.
B (para 2f) 
7.
D (para 4d (2))

3.
D (para 2i (1)) 
8.
D (para 4e (2))

4.
D (para 3c (1)) 
9.
B (para 4e (5))

5.
C (para 2h) 
10.
C (para 4e (4))

LESSON 2  AREA TMDE SUPPORT TEAM
1.
C (para 1b (9)) 
6.
B (para 4)

2.
B (para 2) 
7.
C (para 6a)

3.
A (para 1b) 
8.
C (para 6b)
4.
C (para 2 & 3) 
9.
B (para 6d (1) & (2))
5.
B (para 2) 
10.
B (para 6d (6))
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GLOSSARY

ABBREVIATIONS/ACRONYMS

ACL
Area Calibration Laboratory

AMCOM 
(US Army) Aviation and Missile Command

ATST
Area TMDE Support Team

CALSET
Calibration Set

DS
Direct Support

DS/GS
Direct Support/General Support

EIR
Equipment Improvement Recommendation

GS
General Support

IPD
Issue Priority Designator

NIST
National Institute of Standards and Technology

QA/QC
Quality Assurance/Quality Control

TEMOD
Test Equipment Modernization

TMDE
Test, Measurement, and Diagnostic Equipment

TMDE-GP
General Purpose TMDE

TMDE-SP
Special Purpose TMDE

USAPSL
US Army Primary Standards Laboratory
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