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ABSTRACT

This document describes the operating procedures for the maintenance
accountability, jobs, and inventory control (MAJIC) program for the
Maintenance Management Department of the ORNL Instrumentation and
Controls Division.



1. GENERAL INFORMATION

1.1 SCOPE

This document describes the Maintenance Management Department (MMD) data
base program for maintenance accountability, jobs, and inventory control
(MAJIC), a work order system developed in-house for the collection of
data on work requests, work assignments, work report summaries,
equipment records, and manpower and material control.

1.2 POLICY

Every member of the Maintenance Management Department is expected to
support the MAJIC system and take actions as required to assure that
data are collected, accurately and in a timely manner, to provide the
highest possible degree of confidence and traceability of maintenance
information.

1.3 OBJECTIVE

The objective of the MMD MAJIC system is to provide a method of data
accumulation and a reporting system for cost control, quantifying
performance measurements and improvements, and engineered time standards
(as a tool for job planning). MAJIC also makes possible more accurate
and reliable preventive maintenance and calibration performance
measurements and reporting of equipment history as well as providing a
basis for backlog, job status, and work performance reports. While
MAJIC is utilized mainly by the Maintenance Management Department of the
Instrumentation and Controls (I&C) Division, it is available as a
service to other divisions.

1.4 PROCEDURES

The following information has been organized into an operating
procedures manual for the I& MMD MAJIC system, which is a computerized
1032 data base management system to be used for the following purposes:

Monitoring maintenance activities

Identifying material and labor costs

Documenting maintenance history

Identifying and controlling backlog

Measuring performance

Scheduling work

Controlling scheduled preventive maintenance and calibrations
Providing control of bench stock

Validating work orders and accounts



The interactive feature of the computerized MAJIC system is achieved

through a DEC microVAX 2 computer accessed from data terminals at each
supervisor location.

1.5 REQUIREMENTS

1.

& w

All work performed by the Maintenance Management Department is
documented and entered into MAJIC using the I&C Work Request,
UCN-14783.

All instruments serviced by the Maintenance Management Department
are entered into MAJIC using the I&C Instrument Inventory form
UCN-10598,

I&C calibration records are maintained on UCN-10600.

Employee time sheet information shall include name, employee number,
month, date, hours worked, work order number, and work request
number.

Supervisor will regularly review the status report, note changes,
and make revisions to job control data.

The written Work Request will remain at the supervisor’s location
until the job is closed.



2. MMD MAJIC STEERING COMMITTEE

The Head of the Maintenance Management Department has the responsibility
to appoint committees and assign management responsibilities as needed
to assure continued data handling, programming, reporting, and other
operational functions of the MAJIC system.

In order to assure the orderly and prudent continued growth of the MAJIC
System, a Steering Committee is officially established. This committee
will consist of the Job Control System Manager and three line staff
members appointed by the Department Head. This committee will report to
the Maintenance Management Department Head.

This committee is to be guided in its deliberations by the following
objectives:

1. Ensure that the MAJIC System is capable of collecting and reporting
all data needed to comply with DOE policies and procedures as
summarized in the MMD Plan, ORNL/TM-10136.

2. Ensure that the system is constantly evaluated in the light of
current shop and customer needs.

3. Actively seek contacts with similar maintenance organizations in
order to share ideas and information to improve the system.

4. Periodically examine MAJIC records to verify the accuracy of data
and compliance with I&C procedures.

5. Justify to the Department Head, in writing, all proposed major
changes in hardware or software.

6. Prepare I&C an official status report in October of each year for
presentation to the I&C Division Director.



3. INSTRUMENT INVENTORY PROCEDURES

3.1 INTRODUCTION

Instrument inventory procedures are designed to assist I&C Division
personnel in providing necessary inventory and maintenance information
for computerized data handling. The program is also designed to provide
a written and retrievable calibration record of instruments.

3.2 INSTRUMENT IDENTIFICATION

Instruments requiring identification are typically categorized as
follows:

1. Instruments requiring programmed recall for operational checks
and/or recalibration.

a. Measurement and test equipment as defined by QA-L-12-100.

b. Instruments with required traceability to the National Bureau of
Standards (NBS), for example, calibration and field standards.

c¢. Instruments and equipment, other than those listed above,
requiring a history of operational status or periodic
operational check (e.g., radio communication equipment).

2. Instruments and other equipment for which I&C Division has
administration responsibility and which require inventory control.

a. Sensitive items such as cameras, binoculars, and tape recorders.

b. Portable equipment whose location often changes (e.g.,
audiovisual equipment).

3.2.1 Identification Numbers and Labels

Instruments are identified with an identification (ID) number by
attaching a bar-coded label (M number if labeled by MMD or X number if
labeled by the ORNL Property Department).

Property Department labels will be used first and must be of the newer
type with a bar code (Fig. 1). If the equipment does not have a bar-
coded property number, identification is by M number (Fig. 2). All M
number labels will be prenumbered to prevent duplication. Older
property
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Fig. 1. Sample Property Depart- Fig. 2. Sample M number label.
ment label.

numbers still attached should not be used as ID numbers. (Obsolete
labels will not have a bar code.) If the instrument has an IC number,
remove the IC number and affix a new M number. If it is not feasible to
remove the IC number (possible damage to the instrument), affix the M
number over the IC number (after recording the IC number for updating in
the data base).

All instruments included in the instrument inventory will have a label
that can be read with a bar code reader (with the exception of
instruments that operate in harsh environments, have exceptional size,
etc.). In such cases, the number will be engraved on the instrument or
on an attached metal tag and the prenumbered label will be destroyed.

Some instruments with property numbers from other sites or instruments
from private sources are brought to the Maintenance Management
Department for service. These instruments should not be labeled and
entered into the data base unless they are to become a permanent part of
the inventory data base.

3.3 DATA ENTRY

It is the responsibility of the supervisor at the instrument’s file
point to attach the bar code label. In some cases the Property
Department will have attached an identifying property number (bar coded)
to the instrument. When this is the case, MMD does not label the
instrument; however, in all cases the supervisor must process the
necessary information for the instrument to be entered in the inventory
data base.

The completed inventory form (Fig. 3) can be routed to the Job Control
Office to have the information entered into MAJIC, or it can be entered
interactively by the supervisor. The inventory form will be returned to
the supervisor, who will dispose of the form or file it if necessary.

Print plainly and use all capital letters, one letter or number per
column. Use 0 to indicate the letter 0, and use @ with a slash to
indicate zero. Use a straight vertical line with small cross bars top
and bottom (serifs) to write the letter I, and a plain straight vertical
line to write the numeral 1.
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(a) Ready to be entered by the Job Control Office.
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(b) Terminal display of data as entered by supervisor.

Fig. 3. Completed instrument inventory form.



3.3.1 The Inventory Form

The following list describes how to fill out the data fields on the
inventory form, and notes whether the information is required or

optional.

Field
Length

Block Name

1D Number 7
(REQUIRED)

Description 20
(REQUIRED)

Mfpr. 4
(REQUIRED)

Model 15
(REQUIRED)

Classification 8
(REQUIRED)

File Point 2
(REQUIRED)

Description

Identifying number attached to the instrument
such as M012345 or bar-coded property). This
number is assigned when the instrument is
installed or initially serviced by I&C personnel
or by the Property Department.

Description of instrument such as camera,
computer, meter, valve, or terminal. Appendix A
describes the correct way to list an instrument
based on type and classification and includes
the list of classification codes.

Manufacturer of instrument. Manufacturer codes
are listed alphabetically in Appendix B. If a
manufacturer isn’'t listed in the appendix, or is
unknown, code ZZ shall be used, and the name of
the manufacturer shall be listed in the remarks
block on the inventory form. The MAJIC
Committee will review new additions to the
manufacturer list and update the listing
biannually.

Instrument model number. (If not known, enter
NONE) .

This field provides a systematic way to
categorize instruments based on their generic
function using the classification codes listed
in Appendix A. 1If a class code is not listed,
code ZZ shall be used and the type of instrument
shall be listed in the remarks block on the
inventory form for periodic review by the MAJIC
Committee.

File points identify the MMD supervisor having
maintenance responsibility for an instrument,
and allows flexibility for the supervisor to
group instruments according to need. Because
there are many ways to group instruments, MAJIC
does not set forth specific guidelines on how a
file point is to be used; however, any requests
for file points must be brought before the MAJIC



Purchase Order

(OPTIONAL)

Cost
(OPTIONAL)

Year
(REQUIRED)

Division
(REQUIRED)

Status
below:
(REQUIRED)

Category
(REQUIRED)

Serial Number

(OPTIONAL)

Service

Designation

(OPTIONAL)

Document
Number
(OPTIONAL)

ADP Number
(OPTIONAL)

OSR Number
(REQUIRED%*)

17

12

10

10

Comnittee for review and assignment. Appendix C
is a 1list of the current file points, the person
who manages them, and their contents.

Number of the purchase order on which the
instruments was purchased.

Cost of the instrument in dollars.

Year the instrument was put in service.

Division that purchased instrument.
codes are listed in Appendix D.)

(Division

Present status of an instrument as defined

CODE STATUS
1 Active (Instrument in service)
2 Spare (Instrument out of
service)
3 Salvaged (Instrument disposed of)

Classification of instrument in QA Manual
QA-L-12-100.

Serial number of instrument (to be listed if
known) .

The service designation is provided primarily to
indicate the position of the instrument in an
instrumented control system. The use and coding
of this block will be left up the individual
supervisor to provide a workable system for his
operation.

Number assigned to instrument manuals that have
been put on Microfiche.

Automatic Data Processing number for
classification of instrument. Assigned by
Computer and Telecommunications Division.

Operational Safety Requirement number for
classification of instruments in special systems.
(*WHEN DEALING WITH IDENTIFIED OSRs, AN OSR
INSTRUMENT MUST BE ON RECALL.)



Range From
(OPTIONAL)

Range To
(OPTIONAL)

Units
(OPTIONAL)

CB Frequency
(REQUIRED*)

PM Frequency
(REQUIRED¥)

Start of specification range of instrument.

End of specification range of instrument,

This field may be used to specify ohms, amps,
volts, or other such units.

Calibration recall frequency in months (1 to 99).
(*REQUIRED IF INSTRUMENT ON RECALL.) Entering a
number (01 through 99) establishes the calibration
recall frequency in months. The first calibration
recall will occur when the specified number of
months has elapsed following the start date
entered the Start Month data block (e.g., entering
12 would tell the program to recall the instrument
for service every 12 months).

When the designated calibration is performed and
activity code 5 is entered in the activity code
(AC) field on the I&C Maintenance Work Request
(Fig. 4), the date of the next recall will be
calculated from the date in the Actual Completion
Date (Act. Comp.) block on the I&C Maintenance
Work Reguest.

A special activity code (55) has been designated
to permit recall of selected instruments by fixed
calendar dates rather than number of months. Once
the calibration schedule has been established,
entering activity code 55 in the AC field on the
I&C Maintenance Work Request will cause the next
recall to be calculated from the previous recall
date, rather than from the Act. Comp. date on the
I&c Maintenance Work Request.

Programmed maintenance frequency. (*REQUIRED IF
INSTRUMENT ON RECALL.) Entering a number (01
through 99) will establish programmed maintenance
recall frequency in months. The first programmed
maintenance recall will occur when the specified
number of months has elapsed following the date in
the Start Month data block (e.g., entering 6 would
tell the program to recall the instrument for
service every 6 months).

When the designated programmed maintenance is
performed and activity code 4 is entered in the AC
field on the Maintenance Work Request, the date of
the next recall will be calculated from the date



Date

ucN 14733
{3 10-86)

1 & C MAINTENANCE WORK REQUEST

10

N 4601

Requeater Bidg Room Phone SIC [} Work Order
Oescrpnon MFR Modet osh Document No
Sch. Start Sch. Comp Est. Labor  Act. | Service Desg Work Permret 0O twctrcal 0 Otwer (Specity)
! Requred O Satety
Act Stert Act. Comp. Est  Materal  Act | QA insinkctions AC 10 HAS Matera!
I I B
Request
[ | I8
| | I8
1 l K
1 |__ 1%
Comment
| [
8adge No MR Deto ACTIVITY CODE
J l 1 Instanatiun
2 . Alteration
3 Breakdown Maint,
l l 4 Pragrammed Maint.
5 Calibratian
b Adjustment
l I 7 Operational Check
8 Removal
I l 9 User Assistance
10 Scheauted Maint,
11 Fabrication
l [ 12 Logistics
BACKLOG CODES B) Breakdown Mant. B2 Scheduled Work B3 E ] y Service B4 A 1ing Material
z .
Fig. 4. Blank I&C maintenance work request form.

Start Month
(REQUIRED*)

Estimated
Used Hours
ON (REQUIRED*)

Building
(REQUIRED)

Room
(REQUIRED)

in the Act. Comp. block of the Maintenance Work
Request.

A special activity code (44) has been designated
to permit recall of selected instruments by fixed
calendar dates. Once the programmed maintenance
schedule has been established, entering activity
44 in the AC field on the Maintenance Work Request
will cause the next recall to be calculated from
the previous recall date, rather than from the
Act. Comp. date on the Maintenance Work Request.

Month (1 to 12) that recall is to begin (e.g.,
entering a 4 in this block would tell the program
to start the recall for this instrument in April).
(*REQUIRED IF INSTRUMENT IS ON RECALL.)

Estimated hours for PM or Calibration (0 to 99).
for time standards. (*REQUIRED IF INSTRUMENT IS
RECALL.)

Location of instrument.

Location of instrument in building.
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Custodian 14 Custodian of instrument when entered into data
(REQUIRED) base.

Remarks 29 Special remarks on the instrument, for optional
use Inventory by the supervisor.

(OPTIONAL)

Remarks 29 Information and procedures for programmed

PM, CAL maintenance and calibration (information in this
(OPTIONAL) on block is preprinted work requests).

3.3.2. (Change of Inventory Information

The I&C instrument inventory form is also used to change or eliminate
inventory information in the computer data base. In addition to the
changed information listed on this form, the form must also have the ID
number, file point, and SIC so that the data entry clerks can route the
form back to the proper supervisor.

Any new information in a given data group entered into the computer will
automatically replace the previous information. To eliminate
information but not insert any new information, draw a horizontal line
in the data group.

It is the responsibility of the supervisor of the identified
instrument’s file point to keep the inventory list current by revising
data as required.



4. PROGRAMMED INSTRUMENT MAINTENANCE AND CALIBRATION

The computer will generate a preprinted Work Request (Fig. 4) for
instruments designated for programmed maintenance and/or calibration at
fixed intervals. The file point supervisor will then use these forms in
the manner described above.

When instruments are calibrated, the shop performing the calibration
will retain the information in its file on the I&C Calibration Record
(UCN-10600) shown in Fig. 5. The calibration form does not contain
information that need be entered into the Inventory.

For each instrument calibrated, the following information is to be
entered on the left side:

Instrument identification number
Date of calibration

Service personnel badge number
Procedure number used

Next calibration date

Accuracy when calibrated

Reference identification number(s).

N eswN e

Calibration data are to be entered in the columns of the right portion,
with appropriate headings and the units.

When calibration is performed, the data will be recorded on the I&C
Calibration Record, which is to be filed at the calibrator’s file point.
When the calibration data cannot be entered on this form, all other
pertinent information will be filled out, with a note across the data
blanks indicating where the actual calibration data are filed. (The
back side of the form contains spaces for addition data or comments.)
Activity code 5 must be indicated on the Work Request for the recall
program to be updated and for the instrument inventory data base.

12
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1.D. NO,

LI Y

OATE CALIBRATED

EMPLOYEE NO

| & C CALIBRATION RECORD

< ; ]
PROCEQURE NO. USED - 1 P
<« ' <
NEXT CACTBRATION DATE (a] | e
ACCURACY WHEN CALIBRATED 5 | ;
5 :;
© : !
- : !
< I L
REFERENCE 1.D. NO. b | ! g
L1Cl 11141 | ! e
REFERENCE 1.D. NO. } z
LI I S S S A ! w
REFERENCE 1.D. NO. | : g
c ' | 2
U 2N S T R B ! L
UCN-10600 (3  3-80) COMMENTS ON OTHER SIDE
Fig. 5. Front side of I&C calibration record card.




5. JOB CONTROL

5.1 INTRODUCTION

Job control is based on collecting good information from the work area,
organized in a systematic manner to enable rapid recall and
summarization. The following attributes are used both in the data base
and on the Work Request. Some of these represent required data, while
other attributes are optional and are left to the discretion of the
supervisor in charge (SIC).

5.2 THE I&C WORK REQUEST FORM

A work request shall be generated upon request for service to the I&C
MMD. 1Initial information required on the work request is listed below
and shown in Fig. 6. ‘

FIELD FIELD

Name Length Description

DATE: 10 Date request for service received from

customer

JOB NUMBER: 5 Job number preassigned on work requests.

REQUESTOR: 14 Person requesting service (entered on work
request as last name then first initial
with no punctuation (e.g., Smith R).

BUILDING: 5 Location where service is to be performed

ROOM: : 5 Room number where service is to be

performed

PHONE: 6 Phone number of requestor (also used to
select appraisals and aid technicians in
completing work).

SIC: : 3 MMD supervisor in charge.

BL: 2 Backlog codes (categorizes jobs).

14
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Owte: I & C MAINTENANCE WORK REQUEST - [wo
7/1/87 oese N- 4601
Requester Bidg. Room Phone gl:- 8L ‘Work Order
Jones, R. 1000 101 4-7411 401 Bl G7674DAA
Damcription MER Model osR Dacurvent No.
Computer
Sch, Start Sch. Comp, Est. Labor  Act. [ Serwce Desg Work Perrit 0O Emcoxcal {J Orher iSoscrty)
/2/87 | 7/3/87 6 Requred O _Satery
Act. Stant Act. Comp. Est Materd  Act | QA instructions AC D HAS Moterwl
l | I
Racumst
Will not transmit 1 | [s
1 | IS
| | _Is
| | IS
Comnent
] | |$ .
Bedge No W Oete ACTIVITY CODE
I J 1 Instanation
2 Alteration
3 Breakdown Maint.
I l 4 Programmed Maint.
$ Calibration
6 Agjustment
‘ l 7 Operational Cheok
3 Removal
9 User Assistance
! | » 10 Scheduled Maint.
11 Faorication
l ] 12 Logistics
BACKLOG CODES: BB Mamnt. B2S Work BJ Emergency Service B4 Awarting Maters!

Fig.

6. Initial job entry on I&C maintenance work request.

BACKLOG CODES:

Bl - Breakdown
Maintenance
B2 - Scheduled Work
B3 - Emergency
Maintenance
B4 - Awaiting
Material
WORK ORDER: 8
DESCRIPTION: 20

Work required to repair failed equipment.

Work scheduled for completion in a timely
manner with respect to facility operations
or other factors.

Work required immediately for health,
safety, security, or programmatic needs,
protection of data, or reduction of
downtime.

Work to be completed when parts are
received, either from in-plant stores or
outside vendors.

Work order or account number (must be valid
to charge time to the job).

Description of instrument or service
(should be a generic listing of instrument
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or service and not try to describe the
whole job).

MFR: 4 Manufacturer of instrument (not used
interactively; preprinted on PM/CAL forms).

MODEL: 12 Model number of instrument (not used
interactively; preprinted on PM/CAL forms).

OSR: 10 Operational Safety Requirement ID No. (not
used interactively; preprinted on PM/CAL
forms).

DOCUMENT NO: 6 Document number of manuals in microfiche

library (not used interactively).

SCH START: 10 Scheduled start date for service.

SCH COMP: 10 Scheduled completion date for service.

EST LABOR: 3 Estimated labor (hours) to complete the
job.

EST MATERIAL: 3 Estimated material cost.

REQUEST: 200 Request of work to be performed (should be

a brief but specific description of work).

Additional fields such as "Service Designation," and "QA instructions"
are to be used at the discretion of the responsible supervisor. The
detail to which such data is recorded is left to the discretion of the
supervisor.

The Work Request is made up of an original and two copies. The original
work request goes to the JCS Office for entry into the data base, or can
be entered by the field shop. The yellow copy is provided to the person
performing the work, and the blue copy is reserved for use by other
Maintenance personnel where applicable. The person performing the work
records the following on the Work Request:

ACT. START 10 Actual start date of service

ACT. COMP: 10 Actual completion date of service
ACT. MATERIAL; 3 | Actual material cost per ID number
ACT. LABOR: 3 Actual labor charged to job (not used

interactively; automatically updated by
program).



COMMENT :

AC:

ACTIVITY CODES

Removal

oL P wWN K

200

Installation
Alteration

Breakdown Maint.
Programmed Maint.
Calibration
Adjustment

Operational Check

User Assistance
10. Scheduled Work

11. Fabrication
12, logistics

ID:

$ MATERIAL:
BADGE NO.:

HR:

DATE:

10
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Comments on work performed or parts
replaced (be brief and specific)

Activity code to describe the type of
maintenance effort.

Instrument put in service

Change to the instrument

Instrument not functioning properly
Instrument serviced for preventive maintenance
Instrument serviced for calibration
Adjustment to instrument

Test of instrument

Instrument removed from service

Assisting customer

Work not of critical nature

Construction or model building
Maintenance effort not directly related to
instrument repair

Identification number of instrument (use bar-
coded property number when available, otherwise
use bar-coded M number).

Hours charged to the instrument (can be
different than hours charged to the overall
job).

Cost of material used per ID number

Badge number of employee performing service

Hours charged to the work request (also entered
on employee’s time record).

Month, day, and year hours are charged to the
work request (should be the same date employee
lists on time sheet).

The JCS Office updates the data base and returns the yellow copy of the
Work Request to the supervisor, who retains it until the job is closed.

NOTE: When a job entered by a JCS operator is invalid, the operator
will enter "BAD" in the work order field to tell the applicable SIC that
the work order is not on file and adjustments must be made. On the
status report printout the word "BAD" will appear in the work order
field to signify that the job was entered without a valid work order and
must be corrected before time can be charged to the job.
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5.3 ID NUMBER PROCEDURE

To maintain a complete and accurate inventory and historical file, ID
numbers must be identified on as many jobs (Work Requests) as practical.
The number of jobs completed without an ID number should be very small,
thus ensuring the integrity of the MAJIC system. The use of the ID
numbers allows MMD management and supervisors to monitor the number and
types of activity performed on an instrument. When a job is completed,
the ID number of the instrument is listed on the Work Request and the
inventory is checked (electronically) to make sure the instrument is on
file. If it is not on file, an error list is generated, listing the job
number and ID number used. Some of the more common reasons for
instruments not found in inventory are

1. Instrument not entered into inventory (initial entry).
2 Instrument is in inventory, but the wrong ID number is used to
identify the instrument. For example:

1. Listing old IC number instead of bar-coded "X" number.
2. -Listing old "X" number instead of bar-coded "X" number.

When practical, the IC number should be removed from the instrument to
reduce the chance of listing the wrong number. (It is not advisable to
remove the metal tagged X number because it is glued to the instrument
and its removal could deface the equipment.)

The procedures to correct error listings are as follows:

1. 1If an error occurred because the instrument wasn’'t listed in the
inventory, enter the information necessary to list the instrument in
inventory (on a form or interactively).

2. If an error occurred because the wrong ID number was used, determine
the correct bar code X number or M number and update the Work
Request by entering the correct ID number. (NOTE: Job control
personnel can help the supervisor find the correct ID number.)

The ID numbers are assigned to new inventory items each Friday night,
and an error list is generated after the update. After corrections are
made to the instrument inventory or the work requests, the next update
will reflect the corrections and remove the listings from the error
1list.

Each supervisor should give identification numbers to certain types of
work or services that are not necessarily tied to an instrument but that
should be tracked. Customer assistance and work for other locations
using different Numbering systems are examples of the types of
activities that should be given a special M number. However, these
types of ID numbers should not be used as a catch-all when the ID number
of an instrument isn’t listed on the Work Request.



6. REPORTS

6.1 DATA STORAGE AND RETRIEVAL

Work request information is maintained in a data base (supervisor’s work
space) for a minimum of 35 days. This time period is sufficient to
allow the data to be reviewed and manipulated for reporting purposes and
to generate the desired statistical information. At the end of 35 days,
the supervisor has the option of deleting a Work Request from his
dedicated work space. This action is termed "Closing a Work Request."
After a Work Request has been closed, the information is deleted from
the supervisor’s work space and stored in a data base for an additional
period of time. Historical data are stored to provide a means of
retrieving data for statistical forecasting over long periods of time.
Retrieval of Work Request information in the form of interactive
computer output will be discussed later as part of the computer
operating procedure.

6.2 STATUS REPORTS

Status reports are generated by the Job Control System at the request of
the supervisor, who should use it to monitor job elements such as
backlog, scheduling, and cost. The status report is designed to provide
the supervisor with timely information on which to base decisions
pertaining to work activities. The status report is obtained by
accessing the computer and executing a program entitled "REP." (Details
and examples of computer operation will be addressed later in greater
detail.)

6.3 INSTRUMENT INVENTORY REPORTS

The instrument inventory report request form (Fig. 7) allows the
requestor to select from several data fields as well as from a variety
of report formats designed by requestors. To generate a print format,
the requestor informs the system manager of the report headings needed
and they are stored in a data base for recall by any requestor on an as-
needed basis. The report program allows maximum flexibility in
selecting, sorting, and printing data.

To fill out the form, enter under Selection Field the data needed in
each field. After the data needed have been selected, select the sort
order needed. Next a print format is chosen. Examples of the available
print formats are listed in an on-screen menu for viewing, and are
included in Appendix E. Depending on the number of headings in the
individual print formats, the requestor has a choice of either 80-column

or 132-column print. The completed forms should be forwarded to the Job
Control Office for processing.
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| & C SELECTED INSTRUMENT REPORT REQUEST

Date

1- Print Inventory 2- Mai History 3- Main S y
SELECTION FIELDI(S) SORT ORDER
1D NUMBER

FILE POINT/SIC

MANUFACTURER

MODEL

CLASS. CODE

SERVICE DESIGN.

CUSTODIAN

BUILDING

ROOM

DIVISION

STATUS

CATEGORY

UCN-11773
(£ 7-87) Print Format?
FU.S. GPO: 1907—742-104/60043

Fig. 7. 1&C selected instrument report request form,

6.4 TIME REPORTS

Labor hours are recorded on both the Work Request (Fig. 8) and the Time
Report (Fig. 9). Each individual's badge number labor hours are
recorded on the Work Request, and the work order and job number are
recorded on the individual’s time report. The Job Control System allows
weekly time information to be entered from the Work Request or during
review of the Time Report. Time is automatically entered on the work
request when input for the employee through I&C internal time entries.
Time information is stored in a data base and made available for final
review by the JCS operators before entry into the I&C Division Internal
Timekeeping System.
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Own: ) I & C MAINTENANCE WORK REQUEST - |wo. -
7/1/87 A n. 4601
Pequseter ) Aoom Phore 3 BL Work Oroer
Jones, R. 1000 101 4-7411 401 Bl G7674DAA
Descrpnon WMFR Madal OSR Document No.
Computer .
Sch. Start Sch. Comp. Est.  Labor  Act. |Senvce Desg Work Permit O Ewcwicel [0 Owher (Specity)
7/2/87 7/3/87 6 | Requred O Setory
Act. Stent Act. Camp. Est  Matensl  Act. | QA nstrucsons AC 0 HRS Matersd
7/2/87 v2/87 | 3 | X184600 | 4 |S
Reguest
Will not transmit | ] |s
] I A
! P
| | IS
Carmymant . .
Replaced SN7400N on main logic board tested | | |$
Sedge Mo Ll Date ACTIVITY CODE
84 162 | 4 I 7/3/87 1 Installation
2 Aiteration
1 + Prograromed Namt.
) Callubuhon
L1 ? Operational Check
8 Removal
] | 10 Scheduics Marnt.
1] Fabrication
l l 12 Logistics

BACKLOG CODES: 818 Maim. B82S Work 83 Emergency Service B4 Awasting Materiel

Fig. 8. I&C maintenance work request properly filled out for
completed job.

TIME RePORT s o4y

D. A. KILLER; MONIN. SUPPBAT
RELLER,D.N. 015699 W MAY 1987
T A s8] 7] A 1213 i [1s BEBFA 8 10 20|21 [22 [F37A 025 ] 26 |27 [28 [29 [3F737] .0. Wumeen] Chance
L—_L;"; 7 1 %Y, VA UHY, 3070150000 | vAcAT 1on
I"‘,’, 4: Vj VA// % 7’/1 %‘// 3070160000 |PrasenaL
bJ/ A % v/ YU, 3070170000 |sitx cenve
__E’, A, U v K U] 3070180000 |mou10m
? f& ; Z 7. LU ) Augetn-
% Y % Bﬂ
_%,}ﬁ? 1:9%/5 //Aﬂ ;A// judatt-
1% 7ML { %% Z L nm)-i DEC conrescrs
7 8 8| 8| t|8 VA ///V/// Z 3T
A 7 A// A8 /A%/A % //(,unm-u\ PEC conNTRALTS |
Y7 D, %7/ AR/ 4%, A9 8D- R4
2 7Y, _ e
A w % 77 EAR R wondp 88
7% %Y XY, DY, Z
| 7‘1 A/ % 7 ,///; ;//
| Az A // AT,
o %n 7 %% YUY, %
77791 7. 2 Z Z
0 | L1 727 U UL %
1] %Y, %% %Y, %%

Fig. 9. Time report.



7. COMPUTER OPERATING PROCEDURE

7.1 ESTABLISHING CONNECTION

The data

communications link must be clear to send and receive before

communications can be established. Normally this will be accomplished
by the PCD (port contention device) at the computer location; however,
if the terminal has been used recently, the PCD may still be connected
and require a "break" before communications can be established.

Understanding the different levels of operation will be beneficial to

effective computer operations. Following is a brief summary of these
levels of operation:

LOCAL

PCD

LOGIN

MONITOR

PROGRAM

The PC may operate local programs. These may consist of shell
programs, resident programs on a system of directories and sub-
directories, or floppy disks. Terminals may be operated in the
typing mode.

The port contention device (PCD) allows access to the computers
in the I&C and the C&TD networks. Most use will concentrate on
the microVAX computer (System 7), the Vax computer (System 6),
and the C&TD PCD (127), which allows access to the PDP-10
computer (System 1) and the F&M system (System 30).

After reaching the appropriate system, a short period of time
will be allowed to perform the login procedures. If login is
not completed, the system will disconnect automatically.

At this level, system programs may be run and files created and
stored. DIR, MAIL, EDT and S1032 are some of the programs that
can be run. Special programs such as MAJ (MAJIC) and REP
(Reports) can be made to run from this level.

In this level a program is in progress, and responses and input
are done with program commands. Within programs, other areas
and programs may be utilized or referenced, depending on the
way in which the master program is written.

7.2 STEP-BY-STEP INSTRUCTIONS

The following describes step-by-step operation of the MAJIC Program and
the associated REPORTS Program for producing reports.

NOTE: This is an interactive program, listing on-screen commands and

options;

therefore, some commands and options are not listed below.

To connect to the computer, use the carriage return (<CR>) on the

keyboard.
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COMPUTER RESPONSES USER RESPONSES
SELECT SYSTEM: 7 (MICROVAX 2)
127 (DEC 10)
USERNAME: User ID
PASSWORD: User Password
PROMPT §$ MAJ (Opens program for input or review)

REP (Opens program for reports)

The following sections list the various menus the MAJIC Program uses to
process data. Follow the instructions in the menus by typing the number
corresponding to the action you need, then enter the data according to
the on-screen instructions. The forms used on-screen to enter data are
identical to the forms used to record data.

MAJ MENU

MAINS (INVENTORY)
JOB CONTROL

PARTS

EXIT (TEMPORARILY)
- QUIT

Ve WwWwN -
[

When the inventory form is displayed, the cursor will be in the "ID NO."
field. Enter the ID number that needs to be entered or reviewed. If
data have been stored previously for that ID number, it will appear on
the screen; if not, the cursor will move to the description block,
waiting for new inventory data to be entered. The top two lines must be
completed for the information to be stored in the data base. To move
the cursor through the data fields, use either the TAB key or the
carriage return (<CR>) key to go forward. To backtrack through the form
use the BACKSPACE key. To exit the form, the ID block must be blank,
then press the ENTER key.

(JOB CONTROL MENU)

UPDATE WORK REQUEST
UPDATE INTERNAL TIME
UPDATE PERSONNEL FILE
REVIEW JOB NUMBER
CLOSE WORK REQUEST
<CR> - RETURN TO MAIN MENU

m W -
]

When the Work Request form is displayed, the cursor will be in the "JOB
NO." field. When the job number is entered, the program searches the
data base to see if the job is on file. If it is, the data already
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entered will be displayed and revisions can be made. If not, the cursor
goes to the "WO" field, waiting for the work order number to be entered,
indicating that this is a new job. If the work order is good, the
cursor goes to the date block; if the program cannot find the work order
number, an instruction set will appear at the bottom of the screen,
listing several options the supervisor can take to complete job entry.
From this point, pressing the ENTER key will cause the program to exit
the form. The <CR> and the TAB key will move the cursor from one field
to another. When the form is completed, press the ENTER key to tell the
program to accept the data. To exit the form, press ENTER while the
cursor is in the blank "JOB NO." field.

If there is a need to abort a job, it must be done before a date is
entered in the date block; otherwise the program views the job as valid
and will not let you exit the program until the BL and SIC BLOCKS have
data in them. If there is a need to erase the job (typing in the wrong
job number), the system manager will have to remove it from the active
file so the number can be used at a later date. '

UPDATE INTERNAL TIME MENU

1 - CLOCK BY TIME SHEET

2 - CLOCK BY EMPLOYEE NUMBER
3 - PRINT TIME CHARGES

<CR> - RETURN TO ACTION LEVEL

Entering a date within the work week will allow time to be collected for
that week. If the end of the month comes before the end of the week,
then enter the end of month date. Time previously entered from the Work
Request will be displayed on the form. When time is entered, the job
number can be used without the work order number; then type in hours and
date (the entry will not be accepted without hours, date, and job number
or work order number being entered).

Use the ENTER key only after you have made all necessary entries. When
you use the ENTER key, a message will appear at the bottom of the
screen. The total time will not be displayed until a review is made.
Follow the instructions on the screen to go to next employee or to exit
the form.

Entering time for an individual employee is exactly the same as entering
time for a SIC time sheet. This method of time entry relieves the
supervisor of searching his entire list of employees just to enter time

for one person, and allows the supervisor flexibility on how time can be
entered for his area.



(UPDATE PERSONNEL FILE MENU)

1 - ADD NEW EMPLOYEE

2 - REVISE EMPLOYEE RECORD

3 - DELETE EMPLOYEE FROM FILE
4 - LIST PERSONNEL

<CR> - RETURN TO ACTION LEVEL

From this menu a supervisor can add a newly hired employee or a transfer
to his area, or remove someone from his area by following the questions
asked by the program.

REVIEW A JOB NUMBER

The work request form will appear with the cursor in the job number
field. Typing in the job number and pressing ENTER will cause the data
to be input in the field if the job number is on file. If the data do
not appear, the system will display "Job No. not on file."

In the review format data can only be viewed. The Update Work Request
command should be used to change data.

CLOSE WORK REQUEST MENU

1 - INDIVIDUAL JOB NUMBERS
2 - ALL JOBS COMPLETED FOR AT LEAST 35 DAYS
<CR> - RETURN TO ACTION LEVEL

After a job has been closed, it is removed from the active data file and
data cannot be changed except by the System Manager. The job must be at
least 35 days old before the program will remove it from the active
files.

(PARTS MENU)

1 - FIND/CHANGE PARTS
2 - FIND/PRINT PARTS
<CR> - RETURN TO MAIN MENU

PART NUMBER:
PRODUCT CODE:
MANUFACTURER CODE:
STORE STOCK NO.:
STOCK POINT O:
STOCK POINT 1:
STOCK POINT 2:
STOCK POINT 3:
STOCK POINT 5:

DESCRIPTION: .
UNIT COST:
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DEPT, STOCK POINT A:
DEPT. STOCK POINT B:
DEPT. STOCK POINT C:
(Type a PART NUMBER and/or press ENTER)

PRINT SELECT?

1 - SELECT BY SHOP
2 - SELECT BY CODE
3 - SELECT BY MFGR
<CR> - PARTS ACTION

Parts can be located interactively on the terminal by entering the
appropriate information, or by referring to a printout of the complete
parts inventory to find information on parts.

EXIT (TEMPORARTLY)

Returns to monitor level but doesn’t exit the MAJ Program.
QUIT

Exits the program and returns to monitor level.

REPORTS

This program will contain all computer-generated reports that may be
accessed by users. It is expected that this area will continue to

expand rapidly as the needs for special reports and cross references are
recognized.

The following reports are currently available:

- STATUS

- WORK ORDER - JOB NUMBER CROSS REFERENCE
- ID NUMBER - JOB NUMBER CROSS REFERENCE
MAINTENANCE HISTORY

- PRINT INVENTORY

- OSR

- QUIT

N PwN -
'

(STATUS MENU)

1 - ALL JOBS

2 - JOBS WITH NO COMPLETION DATE

3 - PM - CAL JOBS ONLY (NO COMPLETION DATE)
<CR> - PREVIOQOUS MENU
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WORK ORDER - JOB NUMBER CROSS REFERENCE

This report allows a supervisor to enter a work order number or an
account number to track the number of jobs, types of jobs, number of
hours charged to the work order, and completion dates for the particular
work order or account number entered into the system.

ID NUMBER - JOB NUMBER CROSS REFERENCE

This report allows a supervisor to track the number of times a
particular instrument has been serviced. It will list several items
from the Work Request, summarizing the activity for the dates the report
scans.

MAINTENANCE HISTORY

1 - INDIVIDUAL 1D NUMBER
2 - INDIVIDUAL FILE POINT
<CR> - PREVIOUS MENU

This report lists the number of times an instrument has been serviced,
type of activity, hours charged, and description of service. This can
be listed for each individual ID number or for the whole SIC file point.

OSR (OPERATIONAL SAFETY REQUIREMENT)

This report will list the instruments that are identified with a
particular OSR, indicating the present status of an instrument relative
to the requirements of that particular OSR.

(PRINT INVENTORY MENU)

- VIEW ALL QUEUED REPORTS

- REVIEW SINGLE QUEUED REPORT
- DELETE A QUEUED REPORT
HELP NOTES

- LIST PRINT FORMATS

- QUIT INVENTORY REPORTS
<CR> - RUN A REPORT

- NNV, B R VU )
1



TH ORT FORM IS AS FOLLOWS:
SELECTION FIELDS SORT ORDER
ID NUMBER
____FILE POINT/SIC____
____ MANUFACTURER_____
MODEL

CLASSIFICATION CODE
SERVICE DESIGNATION
CUSTODIAN
__ BUILDING______
ROOM
_ DIVISION______
STATUS
CATEGORY,

WHICH PRINT FORMAT?
(SELECT FIELDS ON LEFT - SORT FIELDS ON RIGHT)

To generate a report, start with the left-hand column and type in the
data that correspond to that field. Continue on to the right-hand side
and type the order you wish the printout sorted. Type a 1, 2, or 3 in
the order you want the fields sorted. If no sort order is indicated,
the program default sorts by ID number.

Choose the print format in which you want your report and type that
number after WHICH PRINT FORMAT?. A list of print formats is available
on-screen or in the MAJIC Manual (Appendix E),.

To move the cursor through the form, use TAB or <CR>. To have the
program select the data you entered, use the ENTER key.



APPENDIX A

Instrument Classification Codes

NAME
ACCELEROMETER
ACCESSORY
ACCESSORY
ACCESSORY
ACCESSORY
ACCESSORY
ACCESSORY
ACCESSORY
ACCESSORY
ACCESSORY
ACCESSORY
ALARM
ALARM
ALARM
AMPLIFIER
AMPLIFIER
AMPLIFIER
AMPLIFIER
AMPLIFIER
AMPLIFIER
AMPLIFIER
AMPLIFIER
AMFLIFIER
AMPLIFIER
ANALYZER
ANALYZER
ANALYZER
ANALYZER
ANALYZER
ANALYZER
ANALYZER
ANALLYZER
ANALYZER
ANALYZER
ANALYZER
ANALYZER
ANALYZER
ANALYZER
ANALYZER
ANALYZER
AMALYZER
ANALYZER
ANALYZER
ANALYZER
ANALYZER
ANALYZER
ANALYZER
ANAGLYZER
ANALYZER
ANALYZER
ANALYZER
ANALYZER
ANALYZER
ANNUNCIATOR
ARITHMETIC
ARITHMETIC
ARITHMETIC

MEASURING
MEASURING
MEASURING
MEASURING
MEASURING
MEASURING
MEASURING
MEASURING
MEASURING
MEASURING
INDIVIDUAL
MULTIPOINT
SYSTEM

AUDIO

BIASED
BUFFER

DC
DIFFERENTIAL
LINEAR

LOG

MAGNETIC
OPERATIONAL
VIDEND

AUTO

CARBON
CHLORINE
CHROMATOGRAPH
CHROMOPOT
COLORIMETER
CONDUCTIVITY
COULOMETER
DENSITOMETER
DISTORTION
FLAME
FLOURPHOTOMETER
FOURIER

GasS

INFRARED
MOISTURE

PH
POLAROGRAPH
POTENTIOSTAT
PULSE_HEIGHT
PULSE_HEIGHT
PULSE_HEIGHT
SIGNAL
SOLIDS
SFECTROPHOTOMET
SPECTRUM
ULTRAVIOLET
WAVE

X~=RA&Y

MANIPULATOR

MANIPULATOR
MANIPULATOR
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"D _RING
CAPACITOR
FREEZE_POINT
INDUCTOR
LAMP_RIBBON
PYROMETER
RESISTOR
SHUNT
STANDARD. CELL
TRANSFORMER

TITRATOR

ELECTRONIC
PHOTOMETER

ELECTRONIC

METER

COMPUTER_BASED
MULTI_CHANNEL
SINGLE_CHANNEL
DIGITAL

ELECTRONIC

ELECTRONIC
DIFFRACTION

ADDER
AUCTIONEER ING
AVERAGING

CODE
TDD
MAG
MAA
MAH
MAE
MAI
MaJ
MAB
MAC
MAF
MAD
ALB
ALC
ALA
AMF
AMJ
AMH
AME
AMC
AMA
AMB
AMI
AMD
AMG
ACH
ACK
ACU
ACI
ACR
ACG
ACN
aCo
aACF
AEB
ACC
ACB
AEE
ACV
aCE
ACL
AC.Y
ACM
ACS
APC
AFPB
APA
AED
aCT
ACA
AEC
ACD
AEA
ACP

JALD

ARA
ARK
ARJ



ARITHMETIC
ARITHMETIC
ARITHMETIC
ARITHMETIC
ARITHMETIC
ARITHMETIC
ARITHMETIC
BALANCE
BALANCE
BATH
BRIDGE
BRIDGE
BRIDGE
BRIDGE
BRIDGE
BRIDGE
ERIDGE
CALCULATOR
CALCULATOR
CALORIMETER
CAMAC
CAMAC
CaMAC
CAMAC
CAMAC
CaMAC
CAMAC
CAMAC
CAMAC
CaMAC
CalMac
CAMAC
CAMAC
CAMERA
CAMERA
CAMERA
CENTRIFUGE
CHANGER
CLEANER
CLOCK
COMPARATOR
COMPARATOR
COMPUTER
COMPUTER
COMPUTER
COMPUTER
COMPUTER
COMPUTER
COMPUTER
COMPUTER
CONTROLLER
CONTROLLER
CONTROLLER
CONTROLLER
SOMTROLLER
CONTROLLER
CONTROLLER
ZONTROLLER
CONTROLLER
CONVERTER
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MANIPULATOR
MANIPULATOR
MANIPULATOR
MANIPULATOR
MANIPULATOR
MANIPULATOR
MANIPULATOR
ELECTRONIC
MECHANICAL
WATER
CAPACITANCE
FORCE
IMPEDANCE
INDUCTANCE

MULTIFUNCTION

RESISTANCE
THERMOCOUPLE
DESHK

POCKET

ADAPTER
AMPLIFIER
CONTROLLER
CONVERTER
DRIVER
ENCODER
GATE
INPUT/0UTPUT
INTERFACE
MEMORY
MISC
SCALER
TEST

FILM

FILM

T™v

SAMPLE
ULTRASONIC
TIMER
DUAL_TRIP
SINCLE_TRIP
ANALOG
KEYBOARD
MAX

MEMORY
MICRO

MINI
PERSONAL
PNEUMATIC
CURRENT

EMF
GAS_BULB
LINE

MOTCR
PNEUMATIC
POSITION
PROGRAMMABLE
TEMFERATURE

ANALOG/DIGITAL

DIFFERENTIATOR

DIVIDER
INTEGRATOR

MULTIFUNCTION

MULTIPLIER
SQUARE ROAT
SUBTRACTOR
DIGITAL

CRATE
ADC/DAC/TDC

1/0
COMPUTER
OTHER
COUNTER

MOVIE
STILL

TIME_OF_DAY

RAM

CAT
DAT

CONDITIONER
PAT
PLC

ADC

ARF
ARD
ARE
ARG
ARC
ARH
ARB
MSE
MBF
MSA
BRB
BRC
BRD
BRG
BRE
BRA
BRF
CLA
CLB
MSC
NCH
NCA
NCC
NCB
NCD
NCE
NCG
NCI
NCF
NCM
NC2Z
NCS
NCT
CAB
CAA
CAC
MSB
MSD
MSG

coe
COA
CMA
CMK
CMD
CcMm
CME
cMC
CMB
cMP
CNB
CNA
CNE
CNI
CNF
ChC
CND
CNH
CNG
cvD



CONVERTER
CONVERTER
CONVERTER
ZOUNTER
COUNTER
COUNTER
COUNTER
CQUNTER
COUNTER
COUNTER
DEMODULATOR
DETECTOR
DETECTOR
DETECTOR
DETECTOR
DETECTOR
DETECTOR
DETECTOR
DETECTOR
DETECTOR
DISK

DISK

DISK

DISK

ELECTROF INISHER

ELECTROMETER
ELECTROMETER
FURNACE
FURNACE
GAUGE
GAUGE
GENERATOR
GENERATOR
GENERATOR
GENERATOR
GEMERATOR
GENERATOR
GENERATOR
GENERATOR
GENERATOR
GENERATOR
GENERATOR
INDICATOR
INDICATOR
INDICATOR
INDICATOR
INDICATOR
INDICATOR
{NDICATOR
INDICATOR
INDICATOR
{NDICATOR
INTERCOM
INTERCOM
INTERCOM
INTERCOM
[SOLATOR
LASER
LASER
LENS
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DIGITAL/ANALOG
ELECTRICAL
VOLTS/FREG
ALPHA
BETA/GAMMA
EVENTS
FREGQUENCY
INTERVAL
LO_BETA

X-RAY

GAS
LEAK
PERSONNEL
RADIATION
RADIATION
RADIATION
RADIATION
SMOKE
TEMPERATURE
CARTRIDGE
FIXED_HEAD
FLOPPY
WINCHESTER

MOSFET
REED
INDUCTION
RES1STANCE
PRESSURE
PRESSURE
FUNCTION
MUL T IPURPOSE
NOISE

PULSE

RAMP
SINE_WAVE
SQUARE_WAVE
SWEEP

T IME_MARK
TV

TV_SYNC
DIGITAL
ELECTRICAL
FLOW

LEVEL
PRESSURE
PRESSURE
PRESSURE
SPEED
TEMPERATURE
VACUUM
MASTER
MULTISTATION
SLAVE
WIRELESS
OPTICAL

EXCITER
CAMERA

DAC

PER_UNIT_TIME
MEASUREMENT
TIME

ALPHA
BETA/GAMMA
GAMMA
NEUTRON

VIBRATING

RF

HEATER
COMPOUND
DIFFERENTIAL

RANDGM

SPECIAL_EFFECTS

COMPOUND
DIFFERENTIAL
VELOCITY

FILM

CVE
CVvA
cvwY
CuE
cuG
cUA
CUB
CUF
CuD
cuc
MSH
DTG
DTB
DTE
DTA
DTH
DTI
o7y
DTC
DTD
DDC
DDX
DDF
DDW
MS1
ELB
ELA
FUI
FUR
1DG
IDF
GNE
GNC
GNJ
GND
GNL
GNA
GNB
GNG
GNH
GNI
GNF
IDV
DI
1DA
10B
IDC
106G
ICF
IDE
10D
IDH
INB
INA
INC
IND
mSJ
MSH
MSL
LNC



LENS
LENS
LENS
LENS
LENS
LENS
LOGGER
LOGGER
METER
METER
METER
METER
METER
METER
METER
METER
METER
METER
METER
METER
METER
METER
METER
METER
MICROPHONE
MICROPHONE
MIXER
MIXER
MIXER
MIXER
MODEM
MOMITOR
MONITOR
MONITOR
MOMNITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MONITOR
MULTIMETER
NIM

NIM

NIM

NIM

NIM

NIM

NIM

NIM

NIM

NIM

FIH
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CAMERA
PROJECTOR
PROJECTOR
PROJECTOR
PROJECTOR
PROJECTOR
DATA

DATA
AMMETER
FLOW
FLUXMETER
FREGUENCY
GALVANOMETER
LIGHT
MULTIMETER
OHMMETER
PHASEMETER
POWER

RMS

SOUND
VIBRATION
VOLTMETER
vTVM
WATTMETER
WIRED
WIRELESS
AUDIO
MICROWAVE
RF

VIDEQ

ALPHA
AUDID
BETA/GAMMA
COMPUTER
GAMMA

GAS

10DINE

LINE
MONITRON
NEUTRON
NOISE
POWER_SUPPLY
PROCESS
SAFETY
VIBRATION
VIDED

WATER
DIGITAL
ADAPTER
AMPLIFIER
CONVERTER
DRIVER
ENCODER

GATE
INPUT/QUTPUT
INTERFACE
MEMCRY

MISC
PCWER_SUPPLY

T™V
FILM_STRIP
MOVIE
OPAGUE
SLIDE
TRANSPARENCY
ANALOG
DIGITAL

MAGNETIC

vomM

RF

CRT

INERT

TRQUBLE

ADC/DAC/TDC

1/0

COMPUTER
OTHER
BIN

LNV
LNF
LNM
LNO
LNS
LNT
REG
REF
MTA
MTQ
MTF
MTIL
MTR
MTJ
MTD
MTC
MTE
MTH
MTM
MTN
MTO
MTB
MTV
MTG
MIB
MIA
MXA
mMxD
MXC
MXB
TED
MNA
MNK
MNB
MNP
MNC
MNH
MNI
MNG

MND
MNJ
MNF
MNE
MNN
MNV

MNM
MTL
NMH
NMA
NMB
NMD
NME
NMG
NMI
NMF
NMM
NMZ
MG



NIM
NIM

OPERATOR
OPERATOR

0SC ILLOSCOPE
OSCILLOSCOPE
OSC ILLOSCOPE
OSCILLOSCOPE
O8C [LLOSCOPE
0SCILLOSCOPE
0SCILLOSCOPE
PLOTTER
PLOTTER
PLOTTER
PLUG-IN
PLUG-IN
PLUG-IN
PLUG-IN
PLUG-IN
PLUG-IN
PLUG-IN
PLUG-IN
PLUG-IN
PLUG-IN
PLUG-IN
PLUG-IN
PLUG-IN
PLUG~IN
PLUG-IN
PLUG-IN
PLUG-IN
POLISHER
POTENTIOMETER
POTENTIOMETER
POTENT IOMETER
POTENTIOMETER
POTENTIOMETER
POWER SUPPLY
POWER _SUPPLY
POWER_SUPPLY
POWER_SUPPLY
POWER_SUPPLY
POWER _SUPPLY
POWER_SUPPLY
POWER_SUPPLY
POWER_SUPPLY
POWER_SUPPLY
POWER_SUPPLY
POWER_SUPPLY
FREAMPLIF [ER
PREAMPLIF [ER
PREAMPLIF IER
PREAMPLIFIER
PREAMPLIF IER
PREAMPLIF IER
PREAMPLIF [ER
PRINTER
PRINTER
PRINTER
PRINTER

SCALER

TEST
ELECTRIC
PNEUMATIC
ACCESSORY
CALIBRATION

. CONVENT IONAL

CURVE TRACER
DISPLAY
SAMPLING
STORAGE
ANALOG
DIGITAL
INK_JET
0SCILLOSCOPE
0SC ILLOSCOPE
0SCILLOSCOPE
0SCILLOSCOPE
0SCILLOSCOPE
0SCILLOSCOPE
0SC ILLOSCOPE
0SC ILLOSCOPE
DSCILLOSCOPE
0SC ILLOSCOPE
0SC ILLOSCOPE
OSC ILLOSCOPE
0SC ILLOSCOPE
0SC ILLOSCOPE
0SCILLOSCOPE
OSCILLOSCOPE
0SCILLOSCOPE
CRYSTAL
MICROVOLTS
MILLIVOLTS
RESISTANCE
TEMPERATURE
voLTS
BATTERY
AC-AC

AC-AC

AC-DC

AC-DC
BATTERY
CONSOTROL
DC-AC

DC-AC

DC-DC

DC-DS
VCLT_BOX
FISSION
GM_TUBE
ION_CHAMBER
PROPORT IONAL
SCINTILLATION
SOLID_STATE
TIME_P ICKOFF
BAND
DAISY_WHEEL
DOT_MATRIX
DRUM

COUNTER

FIXTURE

AMPL IF IER
COUNTER-TIMER
CURVE_TRACER
CUR_PROBE_AMP
DELAY_LINE
DIGITAL_COUNTER
DMM

oP_AMP
POWER_SUPPLY
PULSE_GENERATOR
RAMP_GENERATOR
SAMPLING_AMP
SAMPLING_HEAD
SAMPL _TIME_BASE
SPECTRUM_ANAL
TDR

TIME_BASE

PACK
REGULATED
REGULATED
CHARGER
REGULATED
REGULATED

CHAMBER

COUNTER

FET

NMS
NMT
ORB
ORA
ocF
oce
OCA
ocD
OCE
acc
OcB
PLA
PLB
PLC
oPA
OPH
oPJ
oPN
oPO
oPG
OPF
OPK
aPP
oPL
oPM
OPD
OPR
OPE
oP1
OPC
OPB
MSM
POA
POB
POE
POD
POC
PSE
PSB
PSC
PSA
PSF
PSL
PSK
PSC
PSH
PSD
PSI
PSJ
PAF
PAD
PAE
PAY
PAC
PAA
PAP
PRB
PRW
PRM
PRD



PRINTER
PRINTER
PRINTER
PRINTER
PROJECTOR
PROJECTOR
PROJVECTOR
PROJECTOR
PROJVECTOR
PROJECTOR
PUNCH
PUNCH
RATEMETER
RATEMETER
RATEMETER
RATEMETER
RATEMETER
READER
READER
READER
READER
RECEIVER
RECEIVER
RECEIVER
RECEIVER
RECORDER
RECORDER
RECORDER
RECORDER
RECORDER
RECORDER
RECORDER
RECORDER
RECORDER
RECORDER
RECORDER
RECORDER
RECORDER
REGULATOR
REGULATOR
REGULATOR
REGULATOR
REGULATOR
REGULATOR
SAMPLER
SAW

SAW
SCALER/TIMER
SCALER/TIMER
SCALER/TIMER
SCALER/TIMER
SCALER/TIMER
SCREEN
SCREEN
SOURCE
SOURCE
SOURCE
SPEAKER
SPEAKER
SWITCH
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ELECTROSTATIC
INK_JET
LASER
THERMAL
FILM_STRIP
MOVIE
OPAQUE
SLIDE
TELEVISION
TRANSPARENCY
CARD
PAPER_TAPE
CURRENT
DIGITAL
LIN/LDG
LINEAR

LOG

BARCODE
CARD

PAGE
PAPER_TAPE
PAGECOM
RADIO
SPECTRUM
TELEVISION
AUDIO

CHART
CURRENT
DATA

DATA

EMF
PNEUMATIC
PROGRAMMABLE
STRIP_CHART
STRIP_CHART
TAPE

VIDEO

X~-Y

CURRENT
FLOW
PRESSURE
TEMPERATURE
VACUUM
VOLTAGE
WATER
DICING

WIRE

SCALER
TIMER

TIMER

TIMER
TRIPOD_MOUNT
WALL_MOUNT
CURRENT
RADIOACTIVE
VOLTAGE
ENCLOSURE_MOUNT
WALL_MOUNT

FLOW

TV

INTEGRATOR

ANALYZER
TV

CIRCULAR

ANALDG
DIGITAL

MULTIPOINT

SINGLE_POINT

COMPUTER

TIME_OF_DAY
TIME_OF_YEAR

PRE
PRJY
PRL
PRT
PJF
PUM
PJO
PJS
PUV
PuUT
PUB
PUA
RME
RMD
RMC

RMB

RMA
RDC

RDA
RDD
RDB

RCD
RCA
RCC

RCB

RED
REI

REP
REG
REF
REA
REC
REP
REK
REJ
RET
REE
REH
RGF
RGD
RGA
RGC
RGB
RGE
MSN
MSO
MSP
STC
STA
sTB
STD
STE
SCN
SCW
sop
s0ocC
SOA
SPB
sPaA
SWB



SWITCH
SWITCH
SWITCH
SWITCH
SWITCH
SWITCH
SWITCH
SYSTEM
TERMINAL
TERMINAL
TERMINAL
TERMINAL
TERMINAL
TERMINAL
TERMINAL
TESTER
TESTER
TESTER
TESTER
TESTER
TESTER
TESTER
TESTER
TRANSCEIVER
TRANSDUCER
TRANSDUCER
TRANSDUCER
TRANSDUCER
TRANSDUCER
TRANSDUCER
TRANSDUCER
TRANSMITTER
TRANSMITTER
TRANSMITTER
TRANSMITTER
TRANSMITTER
TRANSMITTER
TRANSMITTER
TRANSMITTER
TRIPOD
TRIPOD

TUBE
TYPEWRITER
TYPEWRITER
TYPEWRITER
VALVE

VALVE
VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE
VALVE
VOLTMETER
VUL TMETER

LEVEL
PRESSURE
SCANNER
TEMPERATURE
THERMOCOUPLE
VACUUM
VIDEO

X=RAY
COUPLER
CURRENT _L_COP
PRINTING
RE§-232
RS-422
TELETYPE
VISUAL
BATTERY
CALIBRATOR
CALIBRATOR
CAPACITOR
DEAD_WEIGHT
TRANSISTOR
TRANSISTOR
TUBE

RADIO

FORCE
MOTION
PRESSURE
SIGNAL
SPEED
TEMPERATURE
VIBRATION
FLOW

LEVEL
PNEUMATIC
PRESSURE
PRESSURE
RADIO
TELEVISION
TEMPERATURE
CAMERA
CAMERA
ELECTROMETER
1/0 DEVICE
MEMORY
NON-MEMORY
BALL
BUTTERFLY
CHECK

COCK
CONTROL
GATE

GLOBE
NEECLE
RELIEF
SAUNDERS
DIFFERENTIAL
DIGITAL

ACOUSTIC

CONSOTROL
DIGITAL

CURVE_TRACER

CONVERTER

DIFFERENTIAL
TV

FILM

™V

ELECTRIC
ELECTRIC

SWC

TET
TEA
TSC
TSK
TSJ

TSE
TSB
TSF
TSA
TRA
TDC
TDF
TDA
TDB
TDE
TDG
TDH
TMF
™Y
™P
T™MG
TMH
™A
TMB
™I
TPB
TPA
ELC
TWA
TWC
TWB
VAA
vaB
VaC
VAD
vaJ
VAE
VAF
VAG
VAH
val
MTP
MTK



APPENDIX B

Instrument Manufacturer Codes

HANUFACTURER

A. K, EMERY CONPANY

AADCO, 1INC.

AARDVARK INSTRUNENT CO,

ABR CORPCRATION

ACCUTRONICS

ACDC ELECTRONICS

ACNE ELECTRIC

ACOPIAN CORP.

ACOUSTICA ASSOCTATES

ACRONAC INC.

ACTION INSTRUMENTS CONPANY, INC.
ACUREX CORP.

ACURTEX CORP.

AD-YU ELECTRONICS LAB. INC.
ADAC CORP. .

ADACE, INC.

ADDMASTER CORP,
ADDRESSOGRAPH-NULTICRAPH

ADL

ADVANCE ELECTRONICS €O,
ADYANCED CONTROL SYSTENS, CORF,
ADVANCED DESICN ELECTRONICS
ADVANCED DEVICES LABORATORIES, INC.
ADVANCED DYNAMIC INSTRUNENTS
ADVANCED WICH YOLTAGE CORP.
ADVANCED TECKNOLOGY LABS.
ADVANCED TERNINALS, INC.
ADVENT CORP.

AENC CORPORATION

AERO CNEM BETRICS INC.
AERDBETRICS

AEROTECH, INC.

AEROYAC CORP.

ACACEODIKETER, INC,

ACASTAT (ELASTIC STOP NUT CORP)
AILTECK

AINSWORTH & SOMS, WN., INC.

AIR POLLUTION TECHNOLOCY CORF.
AIR PRODUCTS WFC.

aIR TECH, INC,

AIRBORNE INSTRUNENT LAB.
ATRCO-TENESCAL

AIRNATE

ALDEN ELECTRONIC & INPULSE RECORDING EQUIP. CO.
ALFRED ELECTRONICS CO.

ALLIED NECHANICAL EQUIPNENT CO.
ALLIS-CHALKERS CORP,

ALNAC CRYOGENICS

ALNOR INSTRUNENT (0.

ALOE-NARDA

ALPHA-N CORP.

ALSPA COMPUTER, INC.

ALTEC LANSING PRODUCTS

ALTEK INDUSTRIES CORPORATION
ALTEX SCIEMTIFIC INC.

ALTOS

CorE

AHEC
ARD
AARD
ABR
ACCY
ACDC
ACKE
4Co
A
ACRO
AICO
acuc
ACUR
AY
ADAC
ADAG
ADCO
ADD
ADL
AEC
ACS
ADE
ADEY
ADIN
ADHY
ADY¥T
AT
ADVC
AENC
AERD

AET
Ave
ACKI
ESNC
AILT
AV
APT
AP
ATl
AIRB
AIR
ATPN
ALD
ALF
ANEC
ACC
ALC
aIl
HLN
aLP
ALSF
ALT
aLTl
AS]
ALTO
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PAGE

ANANA CORPORATION

ANBER SCIENCE

ANDEK CORPORATION

ANERICAN HI-VOLTAGE TEST SYSTEMS
AMERICAN INSTRUMENT CO.

AMERICAN NAGHETICS

AMERICAN HETAL RESEARCK, INC.
ABERICAN METER CO.

AMERICAN OPTICAL CO.

ANERICAN PHOTO APPLIANCE

AMERICAN TELPHONE AND TELECRAPH CO.

ARES LAB.
ANETEX/MANSFIELD 4 GREEN
AKINCO

ANOIT, J. L., CO.
AMPERITE (0.

ANPEX CORP,

ANPLIFIER RESEARCH CORP.
ANPROBE INSTRUNENT CORP.
ANAC, INC.

ANADEX INSTRUNENTS, INC.
ANALABS, INC.

ANALOG DEVICES, INC,
ANALOC TECHNOLOCY
ANALOCIC CORP.
ANALYTICAL JACOBSOM
ANARAD, INC.

ANATROL

ANDERSON JACOBSON
ANDOKIAN ASSOCIATES
ANILAN ELECTRONICS CORP.
ANN ARBOR ANBASSADOR
ANM ARBOR TERMINALS, INC.
ANNIN CO.

ANTON ELECTROMIC LABORATORIES, INC.

ANTON PAAR

APAC (0.

#POLLO

APOLLO LASERS, INC.

APPLE CONPUTER CORP.
APPLICON INCORPORATED
APPLIED AUTONATION
APPLIED DICITAL DATA SYSTEMS
APPLIED DYNANMILS

APPLIED ELECTRO CHEKISTRY
APPLIED PHYSICS

APPLIED RESEARCH LAB.
APPLIED TEST SYSTEMS INC,
APTEC WUCLEAK

ARBOR LAB.

ARDEL KINANATIC

AREKAC ASSOCIATES
ARENBURG ULTKASONIC LAB.
ARNY, DEPT. OF THE

ARROW PRODUCTS

ARTHUR D. LITTLE, INC.

1

CopE
ANA
ANSC
ANDK
ANTS
Al
ANC
ANR
ANC
]
APA
ATT
AL
13
ANI
JLA
APR
APC
ARC
ANP
ANAC
ADI
ANAL
ab
ANT
ANC
AJ
ANAR
ANA
A
ARD
ARIL
AAA
ANNA
ANN
ANEL
AP
APAC
APOL
ALl
APPL
APN
APAY
ADDS
ADC
AELC
APP
APL
APTS
APNU
AL
ADK
AKE
ARB
ARNY
ARRO
LITL



NANUFACTURER

ARTHUR THOMAS CO.

ARTRONIX

ASANI PRECISION CONPANY, LTD.
ASHCROFT (KNN)

ASSENBLY PRODUCTS, INC. (AP1 INSTRUMENT (0.)

ASTON CONPANY
ASTRA SCIENTIFIC INSTRUNENTS
ASTRD ARC

ASTRO INDUSTRIES INC.
ASTROCON CORP.

ASTRODATA

ATART CORKPORATION

ATKINS TECH, INC.

ATLANTIC

ATH CORP,

ATNOSPHERIC TURBULENCE LAB.
ATONIC ACCESSORIES INC.
ATONIC ENERGY COMNISSION, U. S.
ATORIC INSTRUMENT CO,

ATR ELECTRONICS, INC.

AUDIO VISUAL LABS., INC.
AUDIOTRONICS

AUTO SYSTEMS LAB,

AUTOCLAYE

AUTODATA CORPORATION
AUTOLOGIC, INC.

AUTONATIC INDUSTRIES, INC.
AUTONATIC SWITCH CO.
AUTONATIC SYSTENS LABORATORY
AUTONATIC TINING & CONTROLS €O,
AUTONATION INDUSTRIES
AUTONATION PRODUCTS CO.

AVA INSTRUNENT C0.

AVN INSTRUNENT CO.

AYO LT,

AVTECH ELECTROSYSTENS, LTD.
AU VINCENT ASSOCIATES

AXION CORPORATION

ATDIN CONTROLS

B & ¥ CONTROLS

B T U ENCINEERING CORP,

BAK INSTRUNENTS, INC.

B. K. SWEENEY WFC. L0,

B. L. PACKER

B/R INSTRUNENT CORP,
BACHARACH INSTRUMENT CD.
BACKUS DATA SYSTENS

BAILEY METER CO.
BAIRD-ATOKIC, INC,

BALDUIN ELECTRONICS, INC.
BALDVIN TATE-ENORY

BALL BROTHERS RESEARCH
BALLANTINE LABORATORIES, INC.
BALTEAU ELECTRIC

BALTINORE BIOLOGICAL LABS.
BALZERS CORP,

CODE
ATH
ART
ASAH
UL
API
ASTO
ASTR
AST
AS
ASCO
ASD
ATAR
ATK
ATIC
ATH
ATL
LLY
USAE
ATC
ATR
L
AUD
ASL
AC
ATD
AUTL
AUTD
ASC
auTsS
AUTC
AIN
AUP
AVA
AVN
AV0
AVTE
AW
AX1
(3]
BUC
L
BK
SUEN
BLP
BRIC
SAC
BOS
BMC
B4
BAL
BTE
BABR
BLI
BAE
BBL
BIC
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BARATRON INSTRUNENTS, INC.
BARBER-COLNAN €O,

BARKER & WILLIANSON
BARKSDALE VALVES, INC.
DARNES ENGINEERTNG 0.
BARNSTEAD STILL & STERILIZER CO.
BARRY-URICHT CORP.

BARTON (ITT DARTON)
DASCON-TURNER INSTRUNENTS
DASEBAND SYSTENS

BASELINE INDUSTRIES

PASLER ELECTRIC CO.

PASTELLE LADORATORY

BAUSCH & LONB, INC.

BAYLEY INSTRUNENT CO.

BBC GOERZ NETRAWATT

DEATTIE COLENAN EMCINEERING CO.
DECKNAN INSTRUNENTS, INC.
BEENIVE INTERNATIONAL
BEENIVE MEDICAL ELECTRONICS
BEHLNAN

BELDON CORP,

DELFORT THSTRUNENT CO.

BELL & WOWELL CO.

BELL, F. V., INC.

DELLANY, JANES E./NEDCO PRODUCTS
DELLED IMDUSTRIES
DELLEVILLE-HEXEN CORP.

BELLO FRAN CORPORATION
BERDIX CORP,

DENTAM ASSOCIATES

DERGEM EXPO SYSTENS, IMC.
DERING INDUSTRIES, INC.
BERKELEY WUCLEONICS CORP.
DERKELEY SCIENTIFIC CORP.
BERKLEY NARKETING CO.

DERNAR CORPORATION

BERTHOLD INSTRUNENT

BERTRAN ASSOCIATES, INC.
BETA ELECTRIC CO.

DETA PRODUCTS, INC.

DFA CORPORATION

BI RA SYSTENS

§IC INC.

BICRON CORPORATION
PIDDLE 4 GRAY

BIDDLE, J. G., CO.

BILLINGS NCEACNERM, INC.
PIO-ANALYTICAL SYSTENS, INC.
BIO-WARINE INDUSTRIES
BI0-RAD CO.

DIOBLOCK SCIENTIFIC

BIOGAS DETECTOR CORPORATION
BIONATION

BIOSPHERICAL INSTRUNENTS, INC.
BIOSYSTENS INCORPORATED

BEIC

DELL
JEB
BELI
BELH
139

DENT
BES

BERI
KR
BERK
BCAL
DERN
BER

BERT
BET
BETA
DA
BRSY
BIC
BICC
BC

1]

BINC
| [}

BRCO
BLS
8IDE
810
BISP
8108



NANUFACTURER

BIRD ELECTRONICS CORP.
BISON INSTRUNENTS INC.
BLACK, SIVALLS & BRYSON, INC,
BLACKSTONE ULTRASONICS, INC.
BLAKE INDUSTRIES, INC.
BLAZER INDUSTRIES INC.

BLH ELECTROKICS, INC.

BLUE ¥ ELECTRIC CO.

BNC PORTABIN

BO SHERREL CONPANY

BODINE ELECTRIC CO.

BOFORS

BOGEN DIY.

BOLT, PERANEK & NEWNAK
BOONSHAFT & FUCHS INC.
BOONTON ELECTRONICS
BORG-VARNER CONTROLS

BOMENS INSTRUNENT CO.
BONNAR

BP ELECTRONICS

BRAD THONPSON INDUSTRIES
BRATLSFORD CO.

BRANSOR INSTRUNENT CO.
BRANSONIC ULTRASONICS CORPORATION
BRAUN NELSUNGERN

BREV

BRICE PHOENIX

BRIDGE COMNUNICATIONS
BRINKNAR LAUDA

BRINKWANN INSTRUNENTS, INC.
BRISTOL DIV

BROOKFIELD ENGINEERING LAB.
BROOKHAVEN INSTRUNENT CORP.
BROOKKAYEN NATLOWAL LABORATORY
BROOKS INSTRUNENT DIV.
BROTHERS, INC.

DROVN & SHARPE

BROWN BOVERA CONPUGUARD CORP.
BROWNE CORPORATIOK

BROWNLEE LABS, INC.

BRUCE INDUSTRIAL COMTROLS
BRUEL AND KJOER

BRUNDIC

BRUNNING

BRUNSON INSTRUNENT CO.
DRUSH INSTRUNENT DIV.
BUCHLER INSTRUNENT DIV.
BUCHLER-COTLOVE

BUD RADIO INC.

DD

BUERLER

BUHL OPTICAL CO.

BUHLER LINITED

DUILDERS TROR FOUNDRY
BUKKER-RANO

BURGER ENTERPRISES IKC.

CODE
BIRD
RIS
BSR
BULT
BLK
BLZ
BLH
BAE
kKN
SRL
BDE
BOF

BBN
BOFY
Bt
BY
BowI
BON
BPE
BTL
BRA
BSI
BRSC
BRA
BRY
BP
RDE
BRL
BMI

BEL
BRI
BRL
BRK
BROT
BRS
BBCC
BROW
BRLL
BRUC
BAK
BDG
G
L}
BRU

BUC
BUR
BUD
L ]1]3
BHL
BUL
BIF
8RO
BEI

NANUFACTURER

PAGE

BURKE, U. S.

DURLEICH INSTRUMENTS, INC.
BURR-BROWN RESEARCH CORP.
BURRELL CORP,

BURROUGHS CORP.

BUTLER WATIONAL CORP,

BUR SCIENTIFIC

C. A. NORGREW CO.

C. C. COMN, LTD.

C. Hatl

C. J. KEWNEDY CO.

C. ¥, RADIATION, INL.
CAWN INSTRUNENT €O,

CaLICO

CALIFORMIA CONPUTER PRODUCTS, INC.
CALIFORNIA DICITAL
CALIFORNIA INST. CO.
CALIFORMIA SCIENTIFIC SYSTEM
CALUNET

CANAC

CANBRIDCE INSTRUNENT CO.
CANPDELL SCIEWTIFIL, INC.
CANBERRA INDUSTRIES, INC.
CANDELA CORP.

CANNON

CAPINTEC, INC.

CAPINTER INSTR.. INC,

CAPITAL CONTROLS CO. - DIV. OF DART IND.

CARD-KEY SYSTEMS

CARL ZEISS

CARLE INSTRUKENTS, INC.
CAROLINA BIOLOGICAL SUPPLY CO.
CARY INSTRUNENTS, INC.

CASIO CONPUTER CONPANY

CATEL

CEA INSTRUKENTS

CELESCO

CELSCO

CENTICRAN CORPORATION

CENTORR ASSOC.

CENTRAL SCIENTIFIC CO.
CENTRONICS DATA COMPUTER CORP,
CENTURION INSTRUNENTS CORPORATION
CENTURY DATA

CEPA-CARL PADBURL

CHALCO ENCINEERINC CORP.
CHANELECH

CHARLES BESLER CO.

CHARLES SUPPER CO.

CHENAC

CHENAP

CHENICAL BATA SYSTEMS
CHENTRIX, IMC.

CHESSELL CORP.

CHRISLIN INDUSTRIES, INC
CHRISTIE ELECTRIC CORP,

CFD
cic
Css
caLy
CAKC
Ch
CasC
81
Cand
CANN
CaPT
81
Cap
CARD
%4
CAR
1 33

Cas
CATL
CEAL
CELC
Cece
CTCN
CEr
cse
CEN
CEIC
CEND
PADB
CHEC
CHNL
CHB
CHSC
CHEN
CHNP
% H
CHE
CHSL
CRL
CHRI



39

PAGE
HANUFACTURER CODE  NANUFACTURER
CHRONATICS INC. CHRN  COMM, C. €., LTD.
CHROMATIX CHRO  CONOFLOV CORP.
CHRONATRONIX, INC. CHR  CONOW
CHRONETICS, INC. N CONRAC CORP.
CHRONO-LOG CORP. CLC  CONSOLIDATED CONTROLS CORP,
CINRON DIV, CRD  CONSOLIDATED ELECTRODYNANICS CORP.
CINCINMATI NILLING NACHINE €O. cn CONSOLIDATED ENCINEERINC LAB,
CIPHER DATA PRODUCTS CDP  CONSOLIDATED STILLS
CIRCLE SEAL ] CONSOLIDATED VACUUM CORP.
CITEL, INC, CTL  CONTINENTAL INSTRUNENT CORP.
CLAISSE SCIENTIFIC cO. CLAS  CONTINENTAL SPECIALTIES CORP.
CLARDSTAT CLA  CONTINENTAL WATER SYSTEWS OF TEMMESSEE
CLARY CORP, CLAR  CONTROL DATA CORP.
CLAY ADANS CLAY  COKTROL LASER CORP.
CLEVELAND CONTROLS, INC. CLCI  COWTROL LOCIC
CLEVELAND INSTRUNENT CO. CLYI  CONTROL SYSTENS RESEARCH
CLEYITE CORP, cc CONTROLLED POUER CONPANY
CLINET INSTRUMENTS (0. CLIN  CONTROLTRON CORP.
CODER ELECTRONICS INC. CODE  CONVERGENT TECHNOLOCY
COBRA IMDUSTRIES COB  COOKE VACUUN PRODUCTS, INC.
COHERELL COKL  COOKE, F. J.
COHERENT, INC. CORE  CORDIN COMPANY
CORU ELECTRONICS, INC. COH  CORMELL-DUBILIER ELECTRONICS
coLe COL  CORMING DICITAL
COLE PALNER cp CORNINC CLASS WORKS
COLEMAN INSTRUNENTS, IMC. o CORNING WECA PURE
COLLINS RADIO ] CORONA WESCAN
COLONIAL DATA SERYICES CORPORATION CISC  CORVUS MANC
COLORADO VIDED, INC. CvD  COSRICAR
COLORGRAPHIC CONNUMICATIONS CORP, CCCO  COULTER ELECTRONICS
COLUNDIA DATA PRODUCTS codp  CPT CORP.
COLUMBIA ELEC. CEL  CRAIC CORP,
COLUNBIA RESEARCH LAD. TNC, CORE  CREST
COLUMDIA SCIENTIFIC IND. €51 CROFT
COLUTRON CORP. Coce  CRONENCO, INC.
CON DATA C0d  CROUF
CON-CENTER-CORPORATION COCE  CRYOCAL, INC.
COMMERCIAL FILTERS BIV. CuF CRYDGENIC
CONMODORE BUSINESS MCH., INC. o (53, INC.
COMNONUEALTH SCIEMTIFIC CORP, Cons  CUBIC CORP.
CONNUMICATIONS COMTROLS CORP. CONC  CULLICAN UATER COMDITIONING
CONPAQ COPG  CUKNINGHAN CORP.
COMPREHENSIVE VIDED CPHY  CUNO ENCIMEERINC CO.
CONPU CORP. COC  CURTIS NATNESON
CONPUSCAR, INC. CO1  CURTISS WRICHT
COMPUTEK, INC. CoN  CUSTOM CONPUTER TECHWOLOCY
COMPUTER AUTOMATION, INC. CAl  CUSTON COMTROL SYSTEM
COMPUTER CONNUNICATION, INC. CCI  CYDORG SYSTEMS, INC.
CONPUTER CONTROLS CO., INC. CoCC  CYCLE-DYNE
CONPUTER DESICK CORP. CONP 3 O INDUSTRIES INC. (KOUA)
COMPUTER DEVICES COPD  D.S. DAYIDSOM CO.
CONPUTER INTERFACE TECHNOLOCY CIT  DA-LITE SCREEN CO.
COMPUTER WEASUREMEMTS CORP. (L 4
COMPUTER PRODUCTS INC. CPI  DAGE-ATI, INC.
COMPUTER, INC. CPTI  DANL, C. ¥. COMPANY, INC.
COMSONICS INC. CONI  DANON/IEC DIVISION
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DANA LADORATORIES INC.
DANFYSIH

DANYL CORPORATION

DARCEY

DASIBI ENVIRONNENTAL CORP.
DATA 188 CORP.

DATA ACCESS SYSTENS, INC,
BATA ACQUISITION SYSTEN, INC.
DATA CAP, INC.

DATA DEVICES INTERNATIONAL
DATA CENERAL

DATA 1/0 CORP.

MATA INTERFACE (INFOREX)
DATA NEDIA CORP.

DATA PRECISION

DATA PRINTER CORP.

DATA PRODUCTS

MATA PULSE

DATA SCIEMCES

DATA SOUTH CONPUTER CO.
DATA SYSTENS

DATA SYSTENS DESICN, INC.
DATA TECHWOLOCY CORP.
PATACOPY CORPORATION
DATAGRAPHICS, INC,
MATANEC (WEWLETT-PACKARD)
MATANETRICS, INC.
DATANEST CORPORATION
MIEL

DATOS

BATUN INC.

DAVEN

DAVIDSON PRESS

MAVIDSON, ). §., CO.
DAVIS INSTRUNENTS
DAYSTRON, INC.

DAYTON ELECTRONIC PRODUCTS CO.
MYTRONIC

DE VILBISS C0.

DECCA RADAR, INC.

DECIDEL PRODUCTS

BECITEK

DECKER CORP.

DEJUR CRUNDIC

DEL ELECTRONICS CORP,
DELATRON INC.

BELAVAN

DELCO, DIVISION OF CENERAL WOTORS

DELPHI

DELTA DATA SYSTENS CORP.
DELTA DESICH

BELTA RAY

DELTA-PKI ELEXTRONIK
DELTA-T-DEVICES

DELTEC CORP.

BEPCO
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PAGE

DERRITRON

DETECTOLAB

DETECTROK SECURITY SYSTENS
DIADLO SYSTENWS, INC.

PIALIGHT CORP.

DIANOND ELECTRONICS DIV. OF ARVIN SYSTENS
DICKSON CONPANY, THE
DICTAPHONE CORP.

DIETERICH STANDARD CORP.
DICI-BATA CORP.

DICI-LAD INC.

PICI-LOC

DICICON DATA PRODUCTS, INC.
SICILIN

DICINETRIC (SYDROM CORP.)
DICITAL CONNUNICATIONS ASSOC.
BICITAL DATA DOSINETRY, INC.
PICITAL DEVELOPNENT CORP,
DICITAL EQUIPNENT CORP.
DICITAL LADS.

DICITAL PATHUAYS, INC.
MCITAL SYSTENS

MICITEC

PICITRONICS

DILLON, V. L., CO.

BINCO-CRAY CO.

DIONEX CORP.

MIRECT, INC.

DIRICO

BISC INSTRUNENTS, INC.
DOCUNEWTATION, INC.

DONRNAN INSTR. CO.

SONALDSON €O,

DORIC SCIENTIFIC DIV.
DRACER-DRACERUERK (WEST CERNWANY)
BRANETZ ENCINEERINC LABS. INC.
BRESSEN-BARNES CORP.

DRESSER INDUSTRIAL YALVE & INSTR. (0.
DREXELBRODK EWCINEERINC CO.
¥sC

BTI DATA TERMINAL CORP.
DUFFERS ASSOCIATES, INC.
DUKANE CORP.

DUMONT

DUNN INSTRUMENTS, INC.
DURNELL

DUPONT INSTRUNENT PRODUCTS DIV,
DURRANT CORP.

DUYER IMSTRUNENTS, INC.
DYNEC DIV,

DYNAIR ELECTRONICS, IMC.
DYNANIC RESEARCH CORP.
DYNANICS CORP. OF AM.
PYNANICS INSTRUNENTATION CO.
DYHASCAN CORP,

DYNATECH CONPANY

5
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NANUFACTURER

DYNATUP CONPAMY

DYNISCO

E-H RESEARCH LABORATORIES, INC.
E. F. JOHNSON CO.

E. H. SARCENT (SARCENT-WELCH SCIENTIFIC CO.)
EACLE EYE

EACLE SICNAL DIV,

EANCO INCON INTERMATIOMAL
EASTERN NICRO

EASTERN SCIENTIFIC INSTITUTE
EASTHAN KODAK CO.

EDERLINE INSTRUNENT CORP.

ecco

ECD CORP.

ECO INSTRUMENTS(RIV OF SEA DATA CORP.)
ECOLOCIC INSTRUNENT CORP.

EDAX (NUCLEAR DIODES INC.)

ERCOR

EDCERTON-CERNESHAUSEN & CRIER, IMC,
EFISON CONTROLS, INC.

EDO VESTERK CORP,

EDVARDS HIGH VACUUN, LTD,
EFFECTS TECHNOLOCY INC.

ECAC, INC.

ECC-ORTEC

EHRENEICH PHOTO-OPTICAL 1MD., INC.
EIKI INTERNATIONAL, INC.

EIL INSTRUMENTS, INC.

EIP NICROWAVE, INC.

EKCO ELECTRONICS, LTD.

EL TINE

EL-TRONICS, INC..

ELASCO, INC,

ELASTIC STOP NUT CORP. (ACASTAT)
ELCOR

ELDEX LABORATORIES

ELDORADO ELECTRONILS

ELECTRA CO.-DEARCAT

ELECTRA SYSTENS CORP.

ELECTRO CIRCUITS INC.

ELECTRO CORP.,

ELECTRO INSTRUMENTS, INC.
ELECTRO NEASUREMENTS, INC.
ELECTRO POUER PACK CORP.

ELECTRO SCIENTIFIC INDUSTRIES, IMC.
ELECTRO-CRAFT CORP.
ELECTRO-CYDERNETICS
ELECTRO-VOICE, INC.

ELECTRODATA CORP.

ELECTROHOME, LTD.

ELECTRONEDICAL SUPPLY

ELECTRON FUSION DEVICES, INC.
ELECTRONIC COMTROL SYSTEWS, INC.
ELECTRONIC CONTROL TECHMOLOCY
ELECTRONIC DESICH LAD

ELECTRONIC DEVELOPMENT CORP,
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PAGE

ELECTRONIC INDUSTRIES ASSOCIATION
ELECTRONIC NEASUREMENTS
ELECTRONIC NISSLES

ELECTRONIC WODULE COMTROL CORP.
ELECTRONIC WUCLEONIC INSTRUMENTS
ELECTROMIC RESEARCH ASSOCIATES, INC.
ELECTRORIC SYSTENS EMCINEERINC
ELECTRONIC SYSTENS PRODUCTS, INC.
ELECTRONICS ASSOCIATES, INC. (PACE)
ELECTRONICS CORP. OF ANERICA
ELECTRONICS INSTR CO.-EICO
ELECTRONICS WAVICATION INDUSTRIES
ELECTRONICS-ATLANTA, INC.
ELECTROSTATICS

ELEKTRONIK SERVICE NOCCERATH
ELEXOM

ELCAR

ELCEET

ELCIN ELECTRONICS, INC.

ELLISON DRAFT CAUCE

ELMA ENCINEERING CO.

ELKO

ELOCRAPHICS

ELOX CORP.

ELROW/ELSCINT, LTD.

ENERSON TV & RADIO

ENERY, A. H., CONPANY

ENT TECHMOLOCY, INC.

ENILE WAEFLY CO. LTD.

ENPIRE

ENULEX CORPORATION

ENULOCIC NICROPROCESSOR DEVELOPNENT SYSTEMS
EMDEVCO CORP,

ENDBLESS & NAUSER

ENERCETICS SCIEWCE, INC.
ENCINEERED TECHNICAL PRODUCTS
ENCIS

ENRAF MONIUS DELFT

ENVIRONNEMTAL RESEARCH CORP.
ENVIRONNENTAL SYSTENS CORPORATION
EPICON INC.

EPPLEY LABORATORY, INC.

£PSCO, INC,

EPSON

tasS SYSTENS

ERI CO.

ESECO

ESPEY WFC, & ELECTRONICS CO.
ESTERLINE-ANCUS DIV.

EUROTHERN, INC,

EVANS .

EVERST INTERSCIENCE

EUALD INSTRUNENTS

EX-CELL-O/RENEX CORP.

EXACT ELECTRONICS

EXTECH INTERNATIONAL CORP.

)

CODE
EIA
ELN
ELNI
Encc
ELWU
ERA
ESE
ELp
EAl
ECA
E1co
ENI
ELAT
EST
ESH

111
ENS
ETP
113
ENRF
ERI
ENSY
EPIC
14
EPSI
EPSO
£Qs
ERIC
ESEC
ESPY

EUR
EVNS
EVST

REN
EXE
34



42

PAGE
NANUFACTURER CODE  HANUFACTURER
EXTRA-KUCLEAR LAB., INC, EXK  CARDNER ASSOCIATES
EXXON INFORMATION SYSTENS EXX  CARRARD
F 1 C INDUSTRIES INC. FIC  GAST NFC. CORP,
F J ¥ IKDUSTRIES FJU  CATAK, INC.
F&N SCIENTIFIC CORP. N CATES & C0.
F-R MACHINE VORKS INC. FXR  GAUGE DIV., U. S.
F. J. COOKE FJC  CaC-cery
F. ¥, DELL, INC. BELL  CELDER PUNP
FADRI-TEK INSTRUNENTS, INC. Fl CELMAN INSTRUNENT CO.
FAIRCKILD INSTRUNENTATION FCI  GENCO ELECTRIC CO.
FAIRPORT INSTRUMENTS, INC. FPI  GENS SENSORS DIV.
FANN INSTRUNENT CORPORATION FANN  CENUARE PRECISIOM INSTR.
FANNON FAN  CEN-TEC, INC.
FARADAY, INC FARA  CENCOM
FARR AND CONTROLS FAR  CENERAL APPLIED SCIEWCE LADS.
FARRAND COMTROLS, INC. FACO  CENERAL AUTONATION
FEDERAL PACIFIC ELECTRIC co. FPEC ~ CENERAL DESICN, INC.
FEDERAL TELE. & RADID CO. FTRC  CENERAL BICITAL CORP.
FENUAL ELECTRONICS, INC. FUE  CEMERAL EASTERN CORPORATION
FERRIS INSTRUNENTS FEI  GEMERAL ELECTRIC CO.
FIDRA SOMICS, INC. FIBS  CENERAL INSTRUNEMT CORP.
FILINATIC FIL  CENERAL TONEX
FINCOR FINC  CENERAL ROMITORS
FINRICAN FIN  GENERAL RADIO CO.
FISCHER GOVERNOR CO. FGC  CEMERAL RECULATOR CO.
FISHER & PORTER CO. 114 CENERAL RESISTANCE
FISHER CONTROLS COMPANY FCC  GEMERAL SCANNING INC.
FISHER SCIENTIFIC CO. FS CENESIS OME CORPORATION
FLEXICOK CORP. L CENEYS SYSTEMS, INC.
FLEXION - H P FHP  CENISCO CONPUTERS
FLOATINC PDINT SYSTENS, INC. FPSI  GEWRAD, INC.
FLOV TECH., INC. F1 CENTRY
FLUKE WFC. CO. FX CEOPNYSICAL SPECIALITIES CO.
FLU, INC. FLU  CEORCE K. PORTER CO.
FORMA SCIENTIFIC - DIV. OF NALLINKRODT FORN  CEORCIA TECHMOLOCICAL UNIVERSITY
FOROX CORP. FOC  GEOSCIENCE INSTR. CORP.
FOXBORO CO. FOX  CERBER
FRANKLIN ELECTRONICS, INC. FRK  CERTSCH
FRAZIER, INC. FRA  CHERTHER INST,
FREDERIC ELECTRONICS CORP, FRED  CIANNINI CONTROLS
FREDERICKS €0, FRD  CILBERT COMKECTOR, IMC.
FREED TRANSFORMER CO. FIC  CILFORD INSTRUMENT LAD., INC,
FRIDEN DIV, FR CILIAN INSTRUNENT CORP.
FRIET-DENDIX FD CILSON NEDICAL IMSTRUMENTS
FRONTIER ENTERPRISES FE CLASSNAN
FTS SYSTENS, INC. FTS  CLENCOE SCIENTIFIC, INC.
FUJITSU FUJ  CLODAL SPECIALTES CORP.
FULLER CO., SUB. OF GEN. ANER. TRANS. CO. FULL  GLODE-UNION, INC.
€. H. KELLER CORP. GHK  CNT AUTOMATIC
€. K. TURNER ASSOC. CKT  GOULD INC.-INSTRUNENTS SYSTENS DIV.
€. R. ELECTRONICS, LTD. GRE  GOULD-DRUSH
¢. 1. 1. CoRP. ET1  COU-NAC INSTRUKENT CO.
€. ¥. DARL COMPANY, INC. DAL CRANVILLE-PHILLIPS
CAERTHER SCIEWTIFIC CO. €SC  CRAPHTEC
CANNA SCIENTIFIC, INC. GANS  CREAT LAKES COWPUTER PERIPHERALS
GAMDALF TECHMOLOCIES, INC. GATT  GREAT LAKES INSTRUNENTS INC.
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PACE
NANUFACTURER CODE  MAMUFACTURER
CRIEVE-HENDRY CO. ENC  MESTER
GROYE VALYE & REGULATOR CO. ey HEURIKON
GROVER PHOTO PRODUCTS EPP HEURISTICS, INC.
CTEIS/HOVAR 7 HEVI-DUTY ELECTRIC CO.
CUARDIAN ELECTRIC NFC. CO. GEN  HEVLETT-PACKARD CO. (DATANEC)
CUIDED VAVE, INC. GUI  WF INSTRUNENTS
GUILDLINE 1} HICKOK ELECTRICAL INSTRUMENT CO.
CULTOM CUL  HICH VACUUN EQUIPNEWT CORP,
GYRA ELECTRONICS CODRP. GEC  HIGH YOLTAGE ENCINEERING
CYYR PRODUCTS EYYR  HIPOTROWICS InC.
H. 0. TRERICE CO. TER  WITACHI
H. TINSLEY Co. TIN  HITEC, CORPORATION
HAAKE INSTRUMENTS, INC. HKI  HMU SYSTENS, INC.
HAARE HAAR  HODART DROTHERS
HACH CHENICAL CO. HAH  WOEFFER SCIENTIFIC INSTRUMENTS
HACH CONPANY HACH  WOLWAM CORP.
HACKER INSTR. HAC  HOMEYWELL, IMC.
HADRON HAD  HORIDA, LTD.
HAEFLY HAEF  HORIZOW
HAGAM CHENICAL CORP. HCC  HOSKINS WFC. CO.
HALIBURTOM HAN  HOTPACK CORP.
maLL, €. HALL  HOUSTOM INSTRUNENTS INC.
HALLIAKEN CO. HAL  HOMELL INSTRUMENTS, INC.
HALNAR ELECTROKICS INC. HALN  HRD-SINCER
HANANATSU SYSTENS, INC. HANS  WUDER(CERMANT)
HANBURC NAR HUCCINS LAD.
HANILTON KICRC LAD. WAL HUCHES
NANILTON STD. HNS  WUNAN DESIGNED SYSTENS, INC.
HANNARLUND NFG. CO. INC. HLN  HUNPHREY IMSTRUNEWT CO., INC.
HANNEL DAHL DIV, Ho HUNTER NWANUFACTURING CONPANY
HANNER ELECTRONICS HNE  HUNTRON INSTRUNENTS INC.
HANPSRIRE CONTROLS HC HUPPERT, K. K., CO.
HARMAN-KARDOK, INC. HAKA  HURST WFC. CORP.
HARRIS CORPORATION HACO  HY-CAL ENCINEERINC/LEEDS & WORTHRUP
HARRISON LADORATORIES L HYDRID SYSTENS CORP.
HARROP LADS. HARL  HYDRO-PRODUCTS CO.
HARSHAW CHENICAL CO. HAR  HYDROLAB CORPORATION
HARTLEY NEASURENENTS LTD. HARK  HYCROMETRIX
HARVARD APPARATUS HARY  HYPERION IMDUSTRIES CORP.
HARYVEY HELLS CORP. HUC  1/0 DEVICES
HARWOOD HARV  ICOR
HASS INSTRUNEWT CORP. HAS  1DACO
WASTINGS-RAYDIST CO. LU IDAHO FALLS
HAYDOM SNITCH & INSTRUNENTS, INC. NS 1ET LADDRATORIES
HAYES NICROCONPUTER PRODUCTS, INC. HHPT  IKL INC
WAYES TECHNICAL NAY  JKONAS CRAPNICS SYSTENS
HAYS CORP. HA ILLINDIS TEST Co.
HAZELTINE Nz INPACT RECISTER COMPANY
HEADUAY RESEARCH, INC. HEAD  IN-SITU, INC.
HEAT SYSTENS NTS  INDUCTION HEATING DIV.
HEATH CC. HE INDUSTRIAL INSTRUNENTS, INC.
HEISE DOURDOM TUBE CO. 1 INDUSTRIELLE ELEKTROMIK
HELICOIL PRODUCTS DIV. HPD  INEROW, INC.
HELLER CO. HEL  IMFICOM
HELPER ISNTRUNENT CONPANY HELP  INFOREX INC. (DATA INTERFACE)
HERNES ELECTRONICS €O, NEC  INFORWATION DESICN, INC.
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INFORNER CONPUTER TERNINALS
INFOTRON INC.

INFOTRONICS CORP.

INNET

INO-TECK, INC.

INSTITUTE OF APPLIED PHYSICS
INSTROLEC

INSTRON, INC.

INSTRY LAD, IKC.

INSTRU-LEC CORP.

INSTRUNENT CORP. OF ANERICA
INSTRUNENT BEVELOPHENT LABS, INC.
INSTRUNENT RESEARCH CO.
INSTRUNENT SPECIALTIES CO.
INSTRUNENTS CORP., THE
INSTRUNENTS SA, INC.
INTEGRAL BATA SYSTENS, INC.
INTEGRATED CONPUTER SYSTENS
INTEL CORP. :
INTELLIGENT SYSTENS
INTERACTIVE SYSTENS, INC.

INTERATON (BERCISCH-CLADBSACHBENSBURC VEST CERNANY)

INTERDATA (PERKIN-ELNER)

INTERFACE MECHAKISNS, INC.

INTERHET

INTERNATIONAL BIOPHYSICS CORP.
INTERMATIONAL BUSINESS NACKINES INC.
INTERNATIONAL COMN. CORP.
INTERNATIONAL COMPUTER EQUIP.
INTERNATIONAL COKPUTER PROBUCTS, INC
INTERNATIONAL DATA SCIENCES CORP.
INTERWATIONAL ECOLOCY SYSTEMS, CORP.
INTERNATIONAL ELECTRONIC RESEARCH CORP.
INTERNATIONAL ELECTRONIC RESISTOR CORP.
INTERNATIONAL EQUIPHENT CO.
INTERNATIONAL INSTRUNENTS CO.
INTERNATIONAL LIGHT, INC,
INTERNATIONAL NICROTRONICS CORP.
INTERNATIONAL PLASKA INST.
INTERNATIONAL RESEARCH & DEY. CORP.
INTERWATIONAL ROBOMATION/INTELLICENCE
INTERNATIONAL SCIENCE

INTERNATIONAL SCIENTIFIC INSTRUMENT, INC.
INTERNATIONAL TELEPHONE & TELECRAPH
INTERSCAN

INTERSTATE ELECTRONICS

INTERTECHNIQUE

INTERTRAN

INTRA-ACTION CORP.

INVERTRON

TONECA CORPORATION

ION EGUIPNENT CORP.

10N TECH

10N TRACK INSTRUNEWTS

T0MICS, INC.
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IRCON INC.

IREC

1SCO CONPANY

17C IKECANI

TTEK CORP.

TTHACO INC.

1708, C., ELECTRONICS, INC.
IVAC CORP.

IVAN SORVALL, INC.

1ZUKMR

J. A, JACKSOK CORP.

J. . BIBME CO.

J. L. ANIOT CO.

JACKSON, J. A., CORP,
JANES NILLEW WFC. CO. INC.
JANES P. NARSN CO.
JANESBURY CORP,

JAPAN ELECTRON OPTICS LAD.
JARRELL-ASH C0.

JAVELIM ELECTRONICS CO.
JENSEM TOOLS & ALLOYS
JENUAY LIKITED

JeoL

JERONE INSTRUNENT CORPORATION
JERROLD ELECTRONICS CORP.
JOBIN YVON

JOERGER

JOMN FLUKE NFC. CO.
JOHNATON LADS

JOHNSON CONTROLS, INC.
JONNSON SERVICE CO.
JOMNSON, E. F., CO.
JOMNSON-KECK, INC.
JONNSON-WILLIANS, INC.
JOHNSTON LADS

JONES MEDICAL

JONES KOTOROLA CO.

JORDAN ELECTRONICS CO.
JORGES

JORUAY CORP.

JOYCE, LOEBL & CO.

JUKI

JUC CORPORATION

K-V ASSOCIATES INC.

K. K. WUPPERT CO.

KALART VICTOR CORP.
KALDFELL LAB. INC.

KANAN CORP./KANATICS CORP.
KAY ELECTRONIC CO.

KAYE INSTRUMENTS 1NC.

KECK GEOPHYSICAL INSTRUMEWTS, INC.

KEITHLEY INSTRUMENTS, INC.
KELLER, €. K., CORP.
KELLER, R. €.

KELLEY-KOETT INSTRUNENT CO.
KENNEDY ASSOCIATES



NARUFACTURER

KENNEDY, L. J., CO.
KEPCD, ML,

KERNCO

KERNS GROUP

KERVONICS

KEVEX

KEYTRONIZE

KICKSORT

KIELEY & WUELLER, INC.
KIKL NICROCODE
KILOVOLT CORP,

KINETIC SYSTENS

KING CONCEPT CORP,
KINNERTICS

KINTEL

KIRKHOF DIV. FLK CORP.

KISTLER SUMDSTRAND DATA COMTROL, INC.

KIvI

KLINGER SCIENTIFIC CORPORATION
KLOSS VIDEO CORP.

KNICHT

KOERING PECASUS DIVISION
KONTES GLASS CO.

KORAD

KRATOS-DISPLAY BIV.
KRAUTKRANER-DRANSON IXC.
KREONITE INC.

KRONN-HITE CORP.

KRONOS

KULICKE & SOFFA NFG.

KURZ INSTRUNENTS INC.

KYDE CORP. :
L & R NANUFACTURING CONPAN
L D J ELECTRONICS

L F E PROCESS CONTROL DIV,
L-¥ PHOTO INC,

LAD-LINE INSTRUNENTS

LAMAC

LADELLE INDUSTRIES, INC.
LADORATORY DATA CONTROL
LABORATORY EQUIPKENT CO.
LABORATORY FOR ELECTRONICS
LADGRATORY FOR SCIEMCE
LAKE SHORE CRYOTRONICS
LANBIA ELECTRONICS CORP.
LANDA PHYSIK

LAND-ATR INC.

LAKDSYERK ELECTRONETER C0.
LANGLEY-FORD IMSTRUNENTS €0,
LANIER DUSINESS PROBUCTS
LANSING

LAPINE

LASER PRECISION CORP.
LASER SCIENCE, INC.

LASER TECH., INC.
LATROKICS CORP.
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PAGE 1D
NANUFACTURER Cobe
LAUDA LAY
LAVOIE LAY
LAURENCE LIVERNORE LAB. Ll
LAURENCE RADIATION LAB. LRL
LAUSON RUSH LR
LAZAR RESEARCH LABS., INC. LAZ
LE CROY RESEARCH SYSTENS, INC. LC
LEADER WFC. CO. LR
LEAR SEICLER LSR
LECO CORPORATION LECO
LEDEX, INC. 8]
LEEDS & NORTHRUP CO. LN
LEIDEL FLARSHEIM CO., THE LFC
LEITZ LEz
LEKTRA LABORATORIES, INC. LLI
LEKTRA LADS LEL
LEPEL CORP. LEP
LESLIE CONPANY LEs
LEUPOLD & STEVEWS, INC. LS
LEYBOLD-HERAEUS WM
LFE CORPORATION LFE
LI-COR LICO
LINBURC LN
LINDBERC L
LINDBERC MEVI-NUTY (L))
LINDE Linp
LINE ELECTRIC CO.- -DIVISION OF ESTERLIME LINE
LINEAR INSTS. CO. LIc
LINC ELECTRONICS INC. LING
LINK CONKUNICATIONS, INC. LINK
LINSELS, INC. LINs
LIOKEL ELECTRONICS LION
LISTOH-BECKER IMSTRUMENT C0. LB
LITHE TECH. INTERNATIONAL L7
LITTLE CIANY PUNP CO. L6
LITTLE, ARTHUR 3., INC. LIn
LIVERNORE DATA SYSTEMS, INC. L8S
LKB INSTRUNENTS, INC. K3
LAC NECA NICRO LAC
LOBO DRIVES INTERNATIONAL L1030
LOCXUO0D MCLORRIE LK
LOC-E-TEC Ler
LOCETRONICS 1MC. Lo
LOCICAL DEVICES, INC. L
LORILLARD TOBACCO CO., P, PLT
LOS ALANOS SCIENTIFIC LAB. LASL
LOVE CONTROLS CORP. LEC
LOURANCE Low
LOYOLA INBUSTRIES 81
LUDLUN NEASURENENTS, INC. LL
LURAC SYSTENS LUAC
LUNONICS RESEARCH LTD. Lun
MLR ENTERPRISES ARE
N-T ELECTRONICS CO. ATE
WAC YICTOR NAMUFACTURING COMPANY AACY
NACDETH-DIV. OF KOLLMORGEM CORP. N3



NANUFACTURER

ACION, INC.

NAGITRON

NAGHAFLUX CORP.

NAGKAVOX

NAGNECORD

WAGNETICS, INC.

WACNETROL, INC.

NALIDU BESICH GROUP
MALLINKRODT

NALLORY

NANNESHANN TALLY

NANNING ENVIRONNENTAL CORP,
NANNING TECHMOLOGIES, INC.
NANNING, WAXUELL & WOORE (ASHCROFT)
NANOSTAT CORP.
WANSFIELD-CREEN, INC. (ANETEK)

NANUFACTURERS ENCR. & ECUIPNENT CO. (MEECO)

NARCO

NAREL INSTRUNENT CONPANY
WARION INSIR. CO.
NARKSON INST.

NARLIN

MARQUETTE ELECTRIC CO.
NARSH-NCBIRNEY, INC.
NARSHALL

NARTEK INSTRUNENT INC.
NARTIN DECKER

WASER OPTICS
WASON-NEILAM, INC.
WASSACHUSETTS CONPUTER CORPORATION
NAST DEVELOPNENT CO.
NASTER-FLEX

WATEC INC.

NATERTAL AMALYSIS CO.
WATERTALS RESEARCH CORP,
NATERIALS TESTING SYSTENS
NATHESON CHENICALS
RATHIS CO., R. 0.
NATRIX, INC.

RATSUSHITA

NATTHEY DISHOP, INC.

nB WFG. 0.

NCINTOSH

NCKENNA LABS

AL, INC.

NCNARTIN INDUSTRIES INC.
NCPHERSON

N4 SCIENTIFIC

MDD SYSTENS, INC.
NEASURENENT SYSTENS
NEASURENENTS CORP.
NECHAKICAL TECNMOLOGY, INC.
NECHTRONICS WUCLEAR
NECASON

NEHLER INSTRUNENTS

NEKEL ASSOCIATES
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CODE  NANUFACTURER

L1}
e
WFL
nvx
AC

PACE 11

CODE

NELETROM CORP.

NELOY LADORATORIES, INC.
NENODYNE

NENGREX CORP.

NENSOR CORP.

NERCOID CORP.

NERIAN INSTRUNENT CO.

NALI  WETALS RESEARCH CORP.
WALL  NETEROLOCY RESEARCH, INC.

HAL

NETERSOMICS, INC.

NATA  NETRA INSTRUMENTS, INC.
NAEK  NETROHN
NANT  NETROLOCIC

(L]
NAN
NF
AE

NETROTEK INC.
NETTLER INSTR. CORP.
NEYERS & KNAPP

NFE CORP,

WARC  NICON CORPORATION
NAIN  NICRO CHEWICAL SPEC. CORP.
NAIC  WICRO IHSTRUNENWT CO.

WICRO METRIC CORP.

WARL  NICRO WOTION, INC.

NEC
LU
LU

NICRO WOW INST. CO.
NICRO PERIPMERALS, INC.
WICRO-PURE SYSTENS INC.

WART  WICRO-TERM, INC.
NARD  NICROCARD CORP.

NAS
SN
ACC

NICROCOM
NICRODESICN INC.
NICRODYME CORP.
NICROFORN PRODUCTS

NASF  NICROMAS, V.C.
NATE  NICRGNECH
NTAC  NICRONEDIC

HAT
NTS
ML
RDM

NICROTEK ELECTRONICS, INC.
WICROUAVE POWER BEVICES, INC.
NID-EASTERN INDUSTRIES, INC.
KIDUEST INSTRUNENTS

BATI  NIKRO PHIL CORPORATION

S
LU

NCi
L1

NCL
nCH
nee

KIKROW INSTRUNENT CO.
NILLEN WFC. CO., JANES
NILLENIUN SYSTENS, INC.
NILLER CO.

NILLETRON, INC.
KILLIPORE CO.

NILLIVAC INSTRUNENTS
NILTON ROY CO.

NMAS  NINARIK, IMC.

NINCO PRODUCTS INC.

NESY  NINE SAFETY APPLIANCES CO.

NEA

NINITERN CONPUTER BEVICES, INC.

METE  NINNEAPOLIS-HONEYUELL

NEN

NINNESOTA WINING & NFC. CO.

NECA  KINOLTA
NEHI  WINTEDORO-WHITNEY CORP.

NKL

WIRAK INSTRUNENT CONPANY

NEL
ALI
NEDY
HRX
HENS
ned
AIC
HRC
WR1
NESI
NETI
NET
KTRL
NEK
HEIC
nKP
HFE
NICO
NCS
KIIc
NIN
LU
L}
KPl
s
KCT
e
nice
HIBE
LM
NIPR
HICR
NICH

NT
14}
13
L)Y 1
NIPC
NIK
LU
LB
HILL
L1}
NIL
L) 8

WINI
HNCO
HSA
NITC
UL
HIN
NINO
we
NIRC



NANUFACTURER

AKS DARATROM

NKS INSTRUMENTS, INC.
NORCONP CORP.

“KODICON

NODULAR CONPUTER CORP,
NOELLER INST. CO.

NOWAUK DATA SCIEWCES, CORP,
NOLECTRON, INC.

NOLECULAR DESIGN LTD., INC.
HOLSGAARD NEDICAL

NOLYTEK, INC.

NONITOR EQUIPKENT CORP.
NOWITOR LADS INC,

NONITROL WFC. CO.

NOMROE ELECTRONICS, INC.
NONSANTO ELECTRONICS, INC.
NONTEDORO-WHITNEY CORP.
WOORE INDUSTRIES, INCORPORATER
SOORE PRODUCTS (0.
NOBEHOUSE MACHINE CO.
NOSLER ELECTRONICS SYSTENS
HOSLEY (HEWLETT-PACKARD)
NOSSDAUER SPECTRONETER CONPANY
HOTION DYNANICS RESEARCH
NOTORATIC

HOTOROLA, INC.

HOXON INC.

P CORP.

NUELLER X-RAY

NUIRHEAD & CO., LTD.

NYRON L. CC.

NANOSECOND SYSTENS

NARCO DIC-SYSTENS, INC.
HATIONAL ALUNINATE CORP.
NATIONAL APPLIANCE CO.
NATIONAL CASH RECISTER CONPANY
WATIONAL CONTROLS, INC.

NATIONAL ELECTRIC IMSTRUNENT DIV.

NATIONAL ELECTROSTATIC
NATIONAL INSTRUMENT LAB
WATIONAL NANUFACTURING Co.
NATIONAL RADIO CONPAMY
HATIONAL RESEARCH CORP. {(NORTON)
HATIONAL RESEARCH CROUP
WATIONAL SOMICS

NATIONAL SPECTRONETER LAD.
NATIONAL TECHNICAL LADS.

WEC INFORNATION SYSTENS, INC.
NEC SPINVRITER CORP.

NEFF INSTRUNENT CORPORATION
NELSON ANALYTICAL

NEPTUNE METER (0.

NESLAB INSTRUNENTS, INC.

WEW DRUNSWICK SCIENTIFIC CO.
NEV LONDOM INST. CO.

WEUPORT ELECTROMICS, INC.

PN

ALC
L)
L1 1)
NAC
HACO
neR
NCI
13
NAE
NIl
(L1
HRC
HoR
WRe
NATS
WSL
NTL
NEC
NEC
NEFF
NELA
NEP
NESL
WBS
NLIC
NEEL
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NANUFACTURER

NEUPORT LADORATORIES, INC.
HEWPORT RESEARCH CORP.
WICOLET INST. CORP.
WICOLET-ZETA CORP,

NIEHOFF

NIKON

NINE ASSOCIATES

NIPPON ELECTRIC CORP.

NJE CORP.

NOISE ADATENENT SOCIETY
NON-LINEAR SYSTEMS, INC.
NORBATROL ELECTRONICS CORP.
KORCROSS

NORDEN KETAY

WORCREN, C. 4., CO.

NORMAN ENTERPRISES

NORTEC

NORTH ANERICAN PHILIPS

WORTH EAST SCIEMTIFIC CORP,
NORTH HILLS CO.

NORTHEASTERN ENCINEERINC, INC.
WORTHERM SCIENTIFIC, INC. (TRACOR)
NORTHERN TELECON, INC.
HORTHSTARD ADYANTACE

WORTON CO. (WATIONAL RESEARCH CORP.)
HORWOOD CONTROLS

HOVATION

NUCLEAR AREAS

NUCLEAR ASSOC. NFC.

NUCLEAR CORP.

NUCLEAR DATA, INC.

NUCLEAR DIODES, INC. (EDAX)
NUCLEAR ELECTRONICS CORP.
WUCLEAR EWTERPRISES INC.
HUCLEAR INSTRUKENT CO.
NUCLEAR MAGNETICS CORP.
NUCLEAR KEASUREWENTS CORP.
HUCLEAR R & D, INC.

NUCLEAR RESEARCN CORPORATION

HUCLEAR SENICOMDUCTOR-BIV. UNITED SCIENTIFIC CORP.

NUCLEAR TECHMIC
NUCLEAR-CHICACO CORP.
HUCLEONETRICS, INC.
NUCLEUS, INC.

WUCLIDE ANALYSIS ASSOC.
WUCLIDE CORPORATION
NUDATA

NIV (SIENENS & RALSKE)
0. 1. CORPORATION

OAK RIDGE WATIONAL LAB.
OCEANOGRAPHY INTERWATIONAL
OFFMER ELECTROMICS, INC.
OHAUS SCALE CORPORATION
ORIO THERNAL CO.

OHNART CORP.

OHRA CORPORATION

12

CODE
LI
NEW
HIC
IRl
NIE
NIK
NINE
NEC
HJE
NAS
LS

NORC
X
NOGN
WOE
NORT
NAP
NES
NHC

TRA
NOTE
KOAD
NOR

Hov
HA

NAN
Wuc

NUEL



BANUFACTURER

OKI ELECTRIC INDUSTRIES 0., LTD.
OKIDATA

OLIVETTI UNDERWOOD CORP,

ONCRON CORP. OF ANERICA

OMECA ENCINEERING, INC.
ONNICHRONE

ONNITEC

oNYX, INC.

OPAD ELECTRIC CONPAMY

OPANP LADS

OPTICAL RABIATION CORP.

OPTINAL TECHNOLOGY, INC.
OPTINATION, INC.

OPTO ELECTRONICS, LTD.

OPTRONICS INTERMATIONAL, INC.
ORBISPHERE LADORATORIES

DREC INC.

ORECOM ELECTRONIC WFC. CO.
DRCANIZATION OF PETROLEUN EXPORTING COUNTRIES
OREL

ORION CORP.

ORRTRONIC, INC.

ORTEC, INC.

0SDORNE CORPERATION

OVERHOFF ASSOC.

OXFORD INSTRUNENTS

OZOME RESEARCH AND EQUIPNENT CORPORATION
PDSK ASSOCIATES

?. LORILLARD TODACCO CO.

PACE EWCINEERING CO.

PACE INSTRUNENTS, CO. (ELECTRONIC ASSOCIATES INC.)

PACE, INC.

PACIFIC ELECTRIC NOTOR
PACIFIC NEASURENENTS, INC.
PACIFIC PRECISION INSTRUNENTS
PACKARD INSTRUNENT €0,
PACKER, ). L.

PADDURG, CARL-CEPA

PAKO €0,

PALNER INSTRUNENTS, INC.
PANALARN

PAMANETRICS, INC.
PANASONIC

PANORANIC RADIO PRODUCTS, IMC.
PARAGOM

PARKER ENGINEERING

PARKER HANNAFORD

PARR INSTS.

PARTLOV INSTRUNENTS

PELCO SALES INC.

PENRIL CORP.

PENTAX NANUFACTURER
PENVALT (5.5, WNITE)
PERIPHERAL EQUIPNENT CORP.
PERIPHERAL INTERFACE CORP.
PERKIN-ELNER (INTERDATA)

CoRE
OKIE
0K1D

ox
OIR
PISK
PLY
PEC
EAl
PACE
PEN
PN
PPI
PAC
e
PADRD
PAK
PALN
PAL
PAN
PAN
PRP1
PARA
PKE
PARK
PARR
PART
PELC
PEN
PATX
SSv
PRP
PIC
PE

PACE 13

NANUFACTURER COBE
PERTEC PRP
PESCHEL ELECTRONICS PES
PETROLIGHT PET
PFAUDLER PFA
PFEIFFER-DALZIRS CORPORATION P
PHARNACIA CHENICALS PHA
PHASED RADIATION PR
PHASER CORP. PHC
PNILADELPHIA SCIENTIFIC CONTROLS Ps
PHILIRIC P
PHILCO-FORD CORP. PFC
PHILIPS', . V. GLOETLANPENFADRIEKEN PHG
PHILLIP NORRIS TODACCO CO. PAT
PHILLIPS ELECTRONIC INSTRUNENTS, INC. PHE
PHILLIPS SCIENTIFIC, INC. )
PHILLIPS TEST & WEASURENENT INC. PINI
PHILLIPS VACUUN PRY
PHOENIX PRECISION INSTRUNENT CD. "
PHOTO RESEARCH PHR
PHOTOCHENICAL RESEARCH ASSOCIATES PCRA
PHOTOCIRCUITS CORP. "
PHOTOUAC PHOT
PHOTOVOLT CORP. Py
PHYSICAL DATA INC. P
PHYSICAL ELECTRONIC INDUSTRIES PEI
PHYSICAL ELECTRONIC INDUSTRIES, INC. Pl
PHYSICAL NETALLURGY P
PHYSICAL SCIENCE CORP. PHSC
PHYSICON CORP. PSCC
PHYSICS INTERNATIONAL PH
PRYSHET PHYS
PICKER CORP. P
PICO SECOND INT. PILO
PIONEER ELECTRIC & RESEARCH CORP. PION
PLASHA THERN PLTH
PLESSEY NENORIES, INC. PLA
PLESSEY NICROSYSTENS PLN
PLESSEY PERIPHERAL SYSTENS PLN
PLUG-IN INSTRUNENTS PII
POLAROID POL
POLARON INSTRUNENT, INC. PRON
POLLUTION CONTROL INDUSTRIES Pl
POLYSCIENCE CORP. )
POLYSONICS PSON
POPE INSTRUNENTS POPE
POTTER AERONAUTICAL CORP. PA
POTTER THSTRUNENT CO., INC. POTY
POTTER-BRUNFIELD CO. )
POVER DESICNS, IMC. )
POVER EQUIPNENT CO. POV
PONER INSTRUNENTS, INC. i
POVER WATE CORP. PAC
PONERTEC pr
POVERVISION, TNC. L)
PP, INC. PP

PRECISE SENSORS
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PAGE 14
NANUFACTURER CODE  NAWUFACTURER COoE
PRECISION DICITAL PRD  RANSEY ENCIMEERING CO. REN
PRECISION INST. PRI RANTEK RANT
PRECISION PRODUCTS AWD CONTROLS, INC. PP RANK BROTHERS - ENGLAND RBE
PRECISION SCIEMTIFIC CO. PSC  RASOR & TINKER TKRA
PREIFFER PREI  RAULAND CORP. RAU
PREISER SCIENTIFIC IC. PRSC  RAYMER (CELTIC TRUTONE) RUR
PRESTON PST  RAYTEC RAY
PREVOST PRV RAYTNEON CO. RT
PRIAN CORPORATION PRC  RDF CO. RIF
PRINCETON APPLIED RESEARCH CORP. PAR  REACTOR COMTROLS, INC. RC
PRINCETOW ELEC. PRODUCTS PEP  REACTOR EXPERIMENTS, INC. RE
PRINCETON CANNA TECH. PET  REALIST VANCUARD RY
PRINCETOK CRAPHICS SYSTENS PCS  REALTINE SYSTENS, INC.-AFFILIATE OF LEVI REAL
PRINCETON SCIENTIFIC INSTS. PSI  RED LION CONTROLS RLC
PRINTEK CORPORATION PIXC  RED-NUN INSTRUNENT CORPORATION RED
PRINTER TECHMOLOCY, INC. PTI  REES INSTRUNEWTS REES
PRINTRONIX INC. PRIN  RECATRAN REC
PRIORITY OME ELECTRONICS POE  RECENT RENT
PRL ELECTRONICS PRL  RELIADLE NEASURENENT RELN
PRO LOC CORP. PLC  REMEX/EX-CELL-0 CORP REN
PROCESS & INSTRUNEMTS, IKC. PRII  REPUDLIC FLOUNETER CO. RF
PRODUCTS FOR RESEARCH PRR  RESEARCH ASSISTANTS INC. REA
PROJECTION BPTICS CO. PRJ  RESEARCH SPECIALITIES RESP
PRONETHEUS PRODUCTS, INC. PRON  RESEARCH, INC. RI
PULCIR INC. PULC  REUTER-STOKES RS
PYE UNICAM PYE  RF CONMUNICATIONS RCH
PYROMETER INSTR. CO. PY RFL INDUSTRIES RFL
PYROMETER SERVICE CO. PYS  RWEEM ELECTRIC RHE
QUADRAN GIRN  RHK TECHMOLOCY, INC. RHK
QUANTA-RAY, INC. ORI RMODE & SCHUARY SALES CO. RSS
QUANTACHRONE CORP. QUAN  RI RESEARCH, INC. RIR
QUANTEL INTERMATIONAL QUAT  RIGAKU-USA INC. RIC
QUANTEX CORPORATION @Tx  RIL ELECTRONICS RIL
QUEST ELECTRONICS @STE  RILEY RILY
QUINTON INST, ) RIXOM RIX
QUNE CORP, OUNE  RDBERTSHAV-FULTON COMTROLS RFC
R. C. SANDERS TECKMOLOCY SYSTEMS, INC. SAND  RODIMAIR NFC. CO. RNC
R. D. WATHIS CO. RDN  ROBINSON-HALPERN (0. L]
R. €. KELLER RCK  RODOTICS, IMC. RODD
RACAL RECORDER, INC. RRI  ROCHESTER INSTRUKENT SYSTEMS, INC. RIS
RACAL-VADIC VAD  ROCKLAND R0
RADAR EWCINEERS RADE  ROCKWELL WFC. CO. RH
RADIATION COUNTER LAD. RCL  ROFIN LTD, EMCLAWD ROF
RADIATION INSTRUNENT BEY. LAB. RID  ROLAR PHOTOCRAPKY RP
RADIATION POVER SYSTENS, INC. RPS  RONAN RON
RADIATION TECHWOLOCY, IMC. RATE  RONAH ENCIMEERINC CO. RON
RADIATION, €. U., INC. CUR  ROSEMOUNT ENCIWEERING CO. REC
RADIO CORP. OF AMERICA RCA  ROSIE ROS
RADIC FREQUENCY LAD. RAD  ROTEK ROT
RADIO NFGC. ENCIMEERS INC. RNE  ROTESCO, LTD. ROTL
RADIO SHACK (TANDY CORP.) TAND  ROYAL TYPEWRITER CPY
RADIOACTIVE PRODUCTS, INC. RADP  ROYCO INSTRUMENTS, INC. RI1
RADIOMATIC RADH  RUDICON RUB
RADIONETER COPENHAGEM RADC  RUSKA RUSK
RANAPO INSTRUNENT CONPANY RANI  RUSTRAK INSTRUMEMT CO. RUS
RANNAN RAN  RUTHERFORD ELECTRONICS CO. RFE
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PAGE

NANUFACTURER CODE  MAMUFACTURER

S HE WFC. CORP, SHEN  SMEFFIELD CORP.

S. S. WHITE CO. (PENWALT) SSW  SHERWOOD ELECTRONIC LADS, INC.
SABER - SAD  SHIDA ELECTRIC (0.

SACE INSTRUNENTS, INC. SACE  SHINADZU SEISAKUSHO LTD.

SAI TECHNOLOGY Co. SAI  SHUGART ASSOCIATES

SALIENT ELECTRONICS, INC. SE SHURE

SALVAGED ISAL  SIEGLER CORPORATION

SANBORN SANB  SIEWANS

SANDA, IHC, SAD  SIERRA ELECTRONIC CORP,

SANDERS TECHNOLOCY SYSTENS, R. C., INC. SAND  SICANOTOR, INC.

SANDIA CORP. SAN  SICKA INSTRUNENTS, INC.

SANYD ELECTRIC CO. SANY  SICNOND COMN

SARGENT, E. H. (SARCENT-WELCH SCIENTIFIC C0.) SUS  SICMAL GALAXIES, INC.
SARCENT-WELCK SCIENTIFIC CD. (E.H. SARGENT) SWS  SICMAL PROCESSING SYSTEMS, INC.
SARNIA SARN  SIGNATOME

SARTORIUS SAR  SICMET SCIENTIFIC CO.

SAUTER BIV OF METTLER INST. NEIC  SILEWA, S.P.A. (SOCIETA INC. PER L'ELETT ROMICA AVA
SAVANT INSTRUNENTS, INC. SAV  SINPLEX VALVE & NETER CO.

SCAN INSTRUNENT CORP. SIC  SIAPSON ELECTRIC CO.
SCANBITRONIX SCA  SINPSON OPTICAL

SCANIVALVE, 1NC, SVl SINTEC

SCARPA LADS SCL  SIMCER

SCHAEVITZ SCHY  SIRIUS SYSTEWS, INC.

SCHNIEDER INST. CO. SCHI  SKINMER ELECTRIC VALVE B3IV,
SCHOEFFLE SCH  SLO-SYW (SUPERIOR ELECTRIC CD.)
SCHONSTED INST. CO. SCHO  SLOAM TECHNOLOGY CORP.

SCHUTTE & KOERTINGC CO. SKC  SHITH ROOT

SCIAKY BROTHERS, INC. SHI  SWITH-CORONA

SCIENCE ACCESSORIES CORP. SCAC  SOCIETE FRANCAISE-AT

SCIENTECH, 1INC. SC1  SOCIETY FOR VISUAL EDUCATION, INC.
SCIENTIFIC COLUNDUS SCLN  SOBEN, INC.

SCIENTIFIC ELECTRIC, INC. SCE  SODEV, INC.

SCIENTIFIC INSTRUMENTS INC. SCIT  SOILTEST, INC.

SCIENTIFIC WICROSYSTENS, INC. SCNI  SOLA ELECTRIC BIV.
SCIENTIFIC-ATULANTA, INC, SA SOLAREX CORP.

SCINTILLONICS, INC. SCIN  SOLARTROW INSTRUNENTS CROUP
SCOTT AVIATION, INC. SCTA  SOLINET SOUTHEASTERN LIDRARY METWORK INC.
SEARLE-BUCHLER INSTRUNENTS SEDU  SOLTEC CORPORATION

SEARS ROEBUCK Co. SRC  SONIC

SECO INBUSTRIES INC. SECO  SONICOR INSTRUMENTS CORP.
SEEGERS INSTRUNENT CO. SECI  SONITROL SECURITY SYSTEMS, INC.
SEIFERT CONPANY SEIF  SONOTRON

SEIKD INSTRUMENTS INC. SEKD  SONY CORP. OF AMERICA

SENCC SEN  SORENSON OPERATION, RAYTNEOK CO.
SENCORE SEHC  SORGEL
" SEWNHEISER ELECTRONIC CORP. SEN  SOROBAM EMCINEERINC INC.
SENSITIVE RESEARCH CORP. SR SOROC TECHNOLOCY IHC.

SENSOTEC, INC. SSTI  SORTEBERC COMTROLS CO.
SEQUOIA-TURNER SOT  SORVALL

SERVD CORP. OF AN, SER  SOUTH BAY TECHWOLOCY

SETARAN SETA  SOUTMERN SYSTENS, INC.

SETRA SYSTENS, INC, SSY  SOUTHVESTERN INDUSTRIAL ELECTRIC
SHAKER SHK  SPARLINC-ENVIROTECH CORP.
SNALLCROSS HFC. CO. SAC  SPECIAL DYNANICS CORP.

SHANDON SOUTHERN INSTRUNEWT, INC. §SI  SPECIALTY ASSENBLING AND PACKING CO. INC.
SHARP SHA  SPECIFIC PRODUCTS

SI¢
SICH
SILN
She
SN
SIND
ST

SORD

S0sY

SPRE
SPYC
SAP

SPEC



PAGE 16

NANUFACTURER CODE  NANUFACTURER CoDE
SPECTRA-PHYSICS SPP SYSTENS ENCINEERING LADS, INC. SEL
SPECTRO GRAPHIC LAB. EQUIP. CO. SCL  SYSTENS RESEARCH LABORATORIES SYRL
SPECTROMACNETIC SPN  SYSTENTEKMIK, AB STTH
SPECTRONIC SPCT  SYSTRON-DOMMER CORP. sTD
SPECTRUM SCIERTIFIC SPC  SYTEK, INC. STIK
SPELLNAN SPEL T B ASSOCIATES ™
SPENCER-KENNEDY LABS, INC, SKLI  TACNISTO INC. TACH
SPERRY SPR TALK-A-PHONE (0. TP
SPEX INDUSTRIES SPEX  TALLY RECISTER CO. TRC
SPH INSTRUNENTS SP1  TANARACK SCIENTIFIC CO., INC. TASC
SPRAGUE PRODUCTS CO. 14 TANDY CORP. (RADID SHACK) TARD
SPUTTER-BELL SPB  TAURUS LABORATORIES TaRL
SQUARE *0* Co. ] TAXAN T
STACO, INC. STA  TAYLOR INSTRUNENT CO. TaY
STAC-NICRO SYSTENS STAC  TAYLOR, TAYLOR, & HOBSOM T
STAINLESS EQUIPNENT €O, SEG  TAYLOR-SYBROW CORP. TASY
STANCOR BIV. SCD  TAYLOR-UINFIELY ™
STANDARD ELEC. TIME CO. SET  TCC (TECHNICAL CONNUMICATIONS CORP.) Tce
STANDARD ELECTRONIC CORP. STEC  TEC, INC. el
STANDARD ENCINEERING STEW  TECAM TECN
STANDARD EQUIPNENT CO. STEQ  TECH LADORATORIES TECL
STANDARD NENORIES, INC. SNI  TECH OPERATIONS, INC. TECO
STAKDARD NUCLEAR INSTRUMENT NDD. SYSTEM SNI  TECHNE INC, TCHI
STANDARD POUER, INC. STP  TECHNICAL ASSOCIATES T
STANFORD RESEARCH SYSTENS SRS TECHNICAL CONNUNICATIONS CORP. (TCD) Tcc
STANFORD TECWNOLOCY CORP. STTIC  TECHNICAL EOUIPNENT CORP, ™
STAR NICRONICS, CORP. STAI  TECNWICAL INDUSTRIES INC. m
STARRETT STAR  TECHNICAL WEASURENENT CORP. ThC
STATHAN INSTRUMENTS, INC. 7 TECHNICIAN INSTRUMENTS CORP. TKN
STEPLESS CONTROLS CORP. SCC  TECHNICON INSTRUNEKYS CO. TeC1
STEVENS STEV  TECHNICS TECH
STRAINSERT STRT  TECHNOLOCY FOR ENERCY CORPORATION TFEC
STRAND STR  TECHNOLOCY INSTRUMENT CORP. T1C0
STREETER-ANET CD. SAC  TECHSONICS TECS
STRODE, INC. STRI  TECHTRAN, INC. Tecy
STRODD RESEARCH SR TECAAR TCnR
STRONDERG-CARLSON §KC  Teco 10
STRONC ELECTRICAL CORP. SeC  TEK-COM e
STRONC-FICKLER SF TEX-PRO TExP
STRUERS STRU  TEKTRAM TEXT
SUB-SEA SYSTENS INC. §SSI  TEKTRONIX, IMC. TEK
SUN-X CORPORATION SUNX  TELE-MEASURENENTS INC. TELE
SUMNIT WFC. CO. SUNC  TELEAUTOGRAPH CORP. TeLC
SUMDEAN SUN  TELEDYNE PHILDRICK, INC. n»
_SUMRISE ELECTRONICS SRE  TELEWATE LN
SUPAVAC SUPA  TELEQUIPNENT TeQ
SUPERIOR ELECTRIC CO. (SLO-SYN) SPE  TELESENSORY SYSTEMS, INC. TESY
SUPERSCOPE SUP  TELETALK TET
SURFACE SCIEWCE LADS SSL  TELETROMICS, IMC. TR
SUEENEY, B. K., WFC. C0. SUEW  TELETYPE CORP. m
SUIFT, JARES & SON, LTD. SUIF  TELEVAC TEL
SUITCHCRAFT, INC, st TELEVIDED, INC. ™
SYDRON/DARNSTEAD 85 TELEX COMPUTER PRODUCTS, INC. ce
SYKES DATATRONICS, INC, SYK  TELEX NWIDVUESTERN INSTRUNENTS TENL
SYLVANIA ELECTRIC PRODUCTS, INC. Sy TELLADS, INC. TELL
SYSTEM INDUSTRIES SYI  TELMAR INC, TELM
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PAGE 17
NANUFACTURER CODE  NANUFACTURER ConE
TEN-PRES RESEARCH, INC. TPR  TRANSISTOR ELECTRONICS CORP. TREC
TENPTRON, INC. TEN  TRANSISTOR SPECIALITIES, INC. 151
TENNECONP SYSTENS, INC, TNC  TRAWSWATION, INC. TRW
TEMNELEC, IKC. THL  TRANSREX 1RX
TENNY EMCIMEERINC, INC. Tt TRAPELO DIV. TP
TERADD TERA  TRENDATA CORPORATION TRIC
TERAK CORP. TERC  TRERICE CO., H. 0. TER
TERNIFLEX CORP. 1" TRI LOG CORP. TRIL
TERMINAL EGUIPMENT CORPORATION TEEC  TRI-R INST. TRIR
TERRA TEX TTEK  TRIAD BIV. ™
TESTIKC MACHINES, INC. TAT  TRICOWEX, INC. TRL
TESTLINE INSTRUNENTS TLE  TRINAR INDUSTRIES TRIN
TEXAS ELECTRONICS TXEL  TRIPLE A SPECIALTY CO. TAS
TEXAS INSTRUNENTS, INC. 1 TRIPLETY & ELECTRICAL IMSTRUNENT CO. (4]
TEXSCAN CORPORATION TEX  TRIPP RIP
. TEXSCANLYNE SYBRON TEXS  TRODYRE TR
THAYER SCALES THYR  TROWAC, INC. TROM
THE DICKSON CONPANY DESK  TROPEL, INC, TROP
THE INSTRUMENTS CORP. TIC  TROXLER RADIATION LADS. TRL
THE LEIDEL FLARSHEIN CO. LFC  TRUE BATA CORP. ™
THELCO THLC  TRUTOME ELECTRONMICS, INC. LL{]
THERMAL INSTRUNENT COMPAKY THIN TRV INSTRUNENTS TRy
THERMATIC RECORDERS THR  TRYCOM ELECTRONICS TRY
THERNCD THE  TULLANORE TUN
THERNO THER  TUNG-SOL M1V, 15
THERNO ELECTRICS UMLIMITED THMO  TURDITROL, DIV. OF TAULWAM CO. TuRs
THERNO ELECTRON CORP, THEL  TURNER DESICNS TUBE
THERND SYSTENS, INC. 15 TURMER, €. K., ASSOC. 44}
THERNO-ELECTRIC CO. TEC  TNEEZER WELD ™
THERNO-LAD INSTRUMENTS, INC. THL  TYCO TYC0
THERNOLYNE CORP. TLC  TYCON SYSTENS CORP. T8C
THERNONICS TH TYLAK CORP. m
THERNOX INSTRUMENTS, INC. THNI  U. S. ATONIC EWERCY CONMISSION USAE
THETA THT U, 5. BURKE ush
THOR CRYOCEMICS THOR  U. S. CAUCE DIV, use
TIF INDUSTRIES TIF  U.S. RODOTICS, INC. RODO
TICERNAR EMCIMEERING CO. TIC  ULTEK uLt
TINEPLEX TIN  ULTRA ELECTROMICS, INC. ULTR
TINIUS-OLSEN CORP, T0C  ULTRASGNIC IND., INC. U1l
TINKER & RASOR TKRA  UNHOLZ-DICKIE . Unie
TINSLEY CO., K. TIN  UKCODED MAMUFACTURER oo
Ty TLD  UNCAR-ELDON INDUSTRIES 113
TH VISUAL, INC. TAY  UNICO CONTROLS DIV. uc
T0XY0, INDUSTRIES TKI  UNILOCK INC. Ul
TOLEDO SCALE/RELIANCE ELECTRIC T0L  UNINATIC UNI
TOPAZ ELECTRONICS T0P  UNIOM CARDIDE CORP. ucc
TORR VACUUN PRODUCTS TOVP  UNIPHASE UnPH
TOSHIDA T0S  UNIT PROCESS ASSY. UPA
TRACERLAB L UNITED DATA SERVICES COMPANY upsct
TRACOR, INC. (KORTHERN SCIENTIFIC INC.) TRA  UNITED DETECTOR TECHNOLGCY, INC. (1))
TRACOR-NORTHERK INC. TRA  UNITED ELECTRIC COMTROLS CO. UEC
TRAR-ELECTRIC TRE  UNITED SCIENTIFIC CORP. UNSC
TRANSFORM TECHWOLOGY, INC. TT1  UNITED STATES SCIENTIFIC INST., IMC. UssI
TRANSFORMER TECH., INC. n UNITED SYSTENS CORP, ust
TRANSIAC CORPORATION TRAC  UNITED TECHWICAL RESEARCH CEMTER UTRC
TRANSISTOR DEVICES, INC. 01 UNITEK CORP. UNC



WANUFACTURER

UNIVERSAL DATA SYSTEMS
UNIVERSAL ELECTRIC CO.
UMIVERSAL FILTERS, INC.
UNIVERSAL FLOW NONITORS
UNIVERSAL SECURITY INSTRUNENTS
UNIVERSAL YOLTRONICS
UNIVERSITY OF CALIFORKIA
UNIVERSITY OF TENNESSEE
UNIVERSITY OF TEXAS
UNKNOUN MANUFACTURER
UPTINE CORPORATION

USK CORP.

USON CORP.

UTAH ELECTRONICS, INC.
UTHE TECHNOLOGY INTERNWATIONAL
utt

VACION

VACTRONIC LAD. EQUIPMENT, INC.
VACUUK ATROSPHERE CORP.
VACUUN ELECTRONICS
VACUUN IWDUSTRIES, INC.
VACUUN INSTRUNENT LORP.
VACUUN PRODUCTS

VADIC

VAISALA INSTRUNENTS
VALHALLA SCIENTIFIC
VALIDYNE ENCINEERING CORP.
VALTEC CORP.

VANZETT]

VARIAN ASSOCIATES, INC.
VARITYPER

VATRONIC LAB.

YECTOR ELECTRONIC CO.
VECTOR CRAPKIC, INC.
VECTRIX CORPORATION
YEECC INSTRUMENTS, INC.
VEEKAY, LTD

VECA CORPORATION

VELENEX

VENCO

VENTRON INSTRUMENT CORP.
VERM-KIEBLER ASSOC., INC.
VERSA-THERN

YERSATEC

VERTROD CORP.

VC-ISOTOPES LTD.

VIATRAN

VIDRO CERANICS DIV,
VICKERS DIV,

VICON INDUSTRIES INC.
VICTOR ANINATOCRAPH CORP,
VICTOR CONP, CORP,
VICTOREEN INSTRUNENT CO.
VICTORY ENCINEERINC CORP.
VIDAN INST.

VIDAR CORP.

oot

ups

UF1
UFN
usl

uca
vor
uTx
INFR
UPTC
usa
Uso

UTHE
i1
VACH
VAC
VAT
VEL

vIC
vp
VAD
VASA
VAL
VAEC
VaLC
VAN
VA
VART
[
VEEL
VEGR
VEX
VEC
v
VEGA
YLNX
VEN
VEl
VKA
WY
VER
Ve
VEis
ViR
vip

Vi1
VOR
vee
Vit
13

viD
VR

NANUFACTURER

VIDEQ APPLICATIONS, INC.
YIDEO INSTRUNENT CO.
VIEWLEX, INC.

VIEUPOINT

VINCENT, AW ASSOCIATES
YIRITIS CO.

YISHAY INTERTECHNOLOGY
VISICORDER

VISIPAK, INC.

YISUAL TECHNOLOGY INC.
VOLAKD & SONS
YOLUNETRICS

voTMl

VU-DATA CORPORATION

VUR SCIEWTIFIC

V. C. BILLON CO.

¥. K. NELCH CO.

U.T. SPECIALTY CO.
UANL,UN., CORPORATION
UALKER SCIENTIFIC, INC.
UALLACE & TIERNAN, INC,
UALTON CO.

UMNC LADORATORIES, INC.
UANCCD, TN,

UMILESS ELECTRIC CO.
VASHINGTON UNIVERSITY
UATANADLE, INC.
UATERWAN PRODUCTS CO.
UATERS ASSOCIATES
UATLOU CONPANY
UAVEFORNS, INC.

UAVETEX

UAYRE KERR

UEATHER NEAS. CORP,
VEATHERALERT

VEBDER CAUGE

UEBSTER ELECTRIC CU.
VEKSLER INSTRUNENT CORP.
VELCH CO., V. N,

VELSH SCIENTIFIC CORP.
VENKING ELEKTRONISCMER
VESCAN

VESCOR

UEST INSTRUMENT DIV.
VESTERN APPARATYS CO.
UESTERW ELECTRIC €O.
WESTERN WARINE ELECTROKICS
UESTERN UNION DATA SERYICES C0.
UESTINCHOUSE ELECTRIC CORP.
VESTON

UESTON AND START
VESTRONICS, INC.
WESTUOOD ASSOC. DATA COMN. EQUIPMENT
URITHY
UHITE-UESTINGHOUSE

VILD NEERDRUCE NFC.

UAKL

VADC

VHUE
Ui



NANUFACTURER

VILDLIFE MATERIALS INC.
VILKES INST.

VILKINS C0.

VILLIAN WAHL CORP,
VINFORD 0. WHITE & SON
VINTEK CORP,

WISCO DIV,

UN. AINSWORTH & SONS, INC.
VOLLENSAK

VONG LADORATORIES

VYSE TECHNOLOGY
X-RITE 0.

XEBEC SYSTENS INC.
XENTEK, IKC.

YEROX

XTEX INC.

v-12

YALE

YANAHA

YANATO SCIENTIFIC €0., LTD,
YELLOW SPRINGS INSTRUNENT CO,
YOKOGAUA ELECTRIC WORKS
Y1

TEHUER

TENITH CORP,

TENON

TERO-AAX CO.

TETh CORP.-NICOLET

2ETA NETER INC.

TETA RESEARCH INC.
TETEC IKC.

Z0KIC WFG. 0.

TYNARK CORPORATION

CODE
L)
VLK
uKe
wic
you
VINY
]
(1]
s
UONC
VYSE
XRIT
XBC
XEN
13
ATEX
112
TALE
YANA
YsC
L1
YEN
sI
IER
TENC
IER
N
IRl
IET4
RI
143
InC
4L}

NANUFACTURER

PACE

19

oo



Shop

Shop

Shop

Shop

401

A4
A5
A6
A7
A8
F5
Fé
F7
F8
F9
Lo

402

Fl
F2
F3
J3
J4
J5
TO
Tl
T2
T3
T4
T5
T6
T7
T8
T9

403

KO
K3
K4
K5

404

El
E2
E5
vo
V1

Appendix C. INSTRUMENT INVENTORY FILE POINTS

B. P. Adkisson, Supervisor

Controllers & Recorders
Strip Chart Recorders
Controller Temperature
Recorders

Amplifiers

M&C Instruments

Pulse Generators
Preamps

(NIM)

Power Supplies

4500 Area Instruments

A. J. Millet, Supervisor

Instruments SS Div. (Bldg. 3001)

Instruments SS Div. & I1E Div. (Bldg.

Instruments ESD (Bldg. 1505/142)
Multichannel Analyzers
Liquid Scintillation Counters
Instruments Modules/Misc.
Calibration Standards
Oscilloscopes

Oscilloscopes Digital
Oscilloscopes Special
TM500/5000 Plug-ins

Frequency Counters
Generators/Synthesizers
Meters

Accessories

Calibration Standards

R. P. Rosenbaum, Supervisor
DEC Writers

SEL 810B & PDP 15
MOD-COMP Computer System

Minicomputer Systems DEC, HP, DG, HW

H. C. Ford, Supervisor

Audio Equipment
Projection Equipment
Teletype/Microfiche
Security Systems
Video Monitors

2000/18)
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V2 Camera/Video

v3 Video Recorders/Players
V4 Modulators/Demodulators
V5 Test Equipment

vé Radio Stations/Remotes
v7 Radio/Mobile Units

V8 Radio/Portable Units

v9 Pagers

Shop 405 R. H. Brown, Supervisor

Gl NIM Instruments

G2 Camac Instruments
G3 Power Supplies

G4 Vacuum Instruments
G5 Test Instruments

Gé Video/Audio Instruments

G7 R/F Instruments

G8 Oxygen/Radiation Instruments
G9 Miscellaneous Instruments

Shop 406 C. R. Cinnamon, Supervisor
N2 Fabrication
N4 PCB Fabrication
N6 Photo Metal Processing
P2 QA/Electrical Checkout
Shop 407 B. A. Tye, Supervisor

K1l RJE Stations

K2 Multiplexers/Plotters
K6 PC Computers
K7 HP Instruments

K9 Modems/Couplers

Shop 501 R. A. Vines, Supervisor

AO Shop Standards and Test Equipment
Al Instrument, ORNL, Y-12, and K-25
A2 Field Standards

Bl Leak Detectors

B2 Steam Plant (Building 2519)

Shop 502 B. L. Carpenter, Supervisor

EO Stationary HP Instruments
E3 Operations, Effluent (Bldg. 3130)
E4 PRMs

Eé6 Portable HP (Bldg. 2007)
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E7 Dept. of Environmental Management
E8 Laboratory Emergency (Bldg. 4512)

Shop 503 C. G. Allen, Supervisor

A3 Instruments (Bldg. 7600)

A9 Instruments (Bldg. 3019)

B3 Instruments (Bldg. 7920)

B5 Instruments (Bldg. 7930)

co Reactor Test Equipment (Bldgs. 3010, 7900,7710, 7702, 3042)
Ccl Instruments (Bldg. 3042)

C2 Instruments (Bldg. 3010)

Cc3 Instruments (Bldg. 3010 Exp.)
Cc4 Instruments (Bldg. 3042 Exp.)
C5 Instruments (Bldg. 3010 NLINIF)
C6 Instruments (Bldg. 7900)

c7 Instruments (Bldg. 7900 Exp.)
Cc8 Instruments (Bldg. 7710)

Cc9 Instruments (Bldg. 7902)

H1l Shop Standards (Bldg. 7606)

H2 MMD Engineering Service Jobs

D. G. Prater Z0% I&C Property Inventory
Job Control S2 Salvaged Instruments

*Note that items in this file point are recorded for inventory purposes
only and normally would not be subject to in-house maintenance.



APPENDIX D.

ORNL DIVISION CODES

Code Number Division

AC 1 Analytical Chemistry

BI 2 Biology

CH 4 Chemistry

CT 3 Chemical Technology

CM 20 Central Management Offices

CTD 10 Computer and Telecommunications
DD 5 Directors

EN 15 Energy

EG 40 Engineering

EP 12 Engineering Physics & Mathematics
ET 16 Engineering Technology

EO 36 Environmental and Occupational Safety
ES 42 Environmental Sciences

FM 37 Finance and Materials

FE 19 Fusion Energy

FR 14 Fuel Recycle

HL 23 Health

HS 8 Health and Safety Research

HP* Industrial Safety and Applied Health Physics
IN 7,31 Information

IC 9,34 Instrumentation and Controls

LP 26 Laboratory Protection

MC 11 Metals and Ceramics

oP 27,28,32 Operations

PER 29 Personnel

PH 13 Physics

PE 21 Plant and Equipment

PR* Public Relations

QA 24 Department of Quality Assurance and Inspection
SS 18 Solid State

ZZ Other

MA* Mathematics

*Included for reference only
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Adkisson
Allen
Allison
Blanton
Brashear
Brown
Carpenter
Chambers
Cinnamon
Collins
Eads
Effler
Farrar
Ford

Fry
Glover

. Hamel

Jansen
Kaye

Krieg, Jr.

Kunselman

Maienschein
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Melroy

Miller

Millet

Odum

Prater

Rosenbaum
Stansberry
Tompkins

Vines

. West

Zucker

B. Ball (Advisor)

F. McCrea (Advisor)
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