
ADAII8 525 TELELYNE GEOTECH GARLAND TX F/G 8/11
OPERATION OF ALASKAN LONG-PERIOD ARRAY.(U)
DEC 76 M G SUDZIN F08606-76-C-0006

UNCLASSIFIED TR-76-12 NL

/l/////EEIIIIIIIIIIIIIu
IIIIIIIIIIIIII
llElllllllI-EE
EIEIIIIIIEEEI
hEEIIIIIIIIII



AD A118525



DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.



TECHNICAL REPORT NO. 76-12

OPERATION OF ALASKAN LONG-PERIOD ARRAY
FINAL REPORT, PROJECT VT/6707

CONTRACT F08606- 76-C- 0006
1 July 1975 through 30 September 1976

by

M. G. Gudzin

DTK

H

TELEDYNE GEOTECI
3401 Shiloh Road

Garland, Texas 75041

21 December 1976

wpA.



IMCLASSI PIED
SECURITY CLASSIFICATION OF THIS PAGE (~Mn Date Entered)

REPORT DOCUMENTATION PAGE AD!SRCIN
I. REPORT "UMBER GOVT ACCESSION NO. A. 1119IPfEN?'6 CATALOG NUMBER-

TR 76-12 LP_14 i '? Z%
14. TITLE (and Subtie) I. TYPt OF REPORT II PENIOD COVERED

Operation of the Alaskan Long-Period Array Final Report, Project
Final Report, Project VT/6707 V/6707, 7-1-75 thru 9-30-76
1 July 1975 through 30 September 1976 6. PERFORMING ORG. REPORT HUmER

7. AUTHOR(s) S. CONTRACT 00R GRANT NUMOIR(a)

M. G. Gudzin F08606-76-C-0006

2. PERFORMING ORGANIZATION NAME AND ADDRESS 10 PROGRAM ELEMENT. PROJECT, TASK

Teledyne Industries, Geotech Division AESWR NTNISR

3401 Shiloh Road
Garland, Texas 75041

It. CONTROLLING OFFICE NAME AND AOORFSS 12. REPORT DATE
Advanced Research Projects Agency 21 December 1976
Nuclear Monitoring Research Office 13. NUMBER OF PAGES

Arlington, Virginia 22209 84
111. MONITORING AGENCY NAME A ADORESS0ll dilte,.flt from Cointrolting Ofite) IS. SECURITY CLASS. (of this repore)

Same Unclassified
rIS. DECLASSIFrICATION DOVWNGRAOING

SCH EDU LE

16. DISTRIBUTION STATEMENT (of lti Report)

LMTOVED FOR PUBLT C REL!.SI
J~o.=21BUTIOfi UNJIXI TZD

17. DISTRIBUTION STATEMENT (of the abstraot entered in &loek 20, it ditte,eoe from Report)

IS. SUPPLEMENTARY NOTES

*tit 1.

IS KEY WORDS (Coninue on. reverse side df nees wr and tdrwft. I,. ltnek nuorhrr)

$abASTRACT (Contite an roecrser side it rwr.rs~arv arnd ,d.,.itv hv hioih number)

The ALPA was operated 24 hours per day, 7 days per week from I July 1975 to
24 May 1976. During this time, the remote site fuel system desilt "as
reviewed for weaknesses that allowed development of fuel leaks, and a now
improved design was developed. The AEE temperature control doors were
replaced with new units that were designed and built to operate freely even
though the AEE was warped severely by ground.heavamg. A full flooiency cali-
bration was conducted. Amplifier filter reliability was improved by replacing

DD 1473 EDITION OF I hNv 65 IS OBSOLETE UNCLASSIFIED
SECURITY CLASSIFICATION Of T14IS PAGE (M9en 0010 "06"rd)



UNCLASSIFIED
' \ SIECURITY CLASSIFICATION OF T"IS PASE(Im.,4 bo a8r.

_20. ABSTRACT (Continued)

the quartz crystal used in the unit with one that did not fail when
subjected to mechanical shocks like those received during com=ercial
shipment. The old, vacuum-tube Develocorder oscilloscopes, which had
deteriorated during many years of service, were replaced with new,
simpler, solid-state oscilloscopes. Two types of propane fuel regula-
tors were tested.

Routine operation of the ALPA was terminated on 24 May 1976, when rollup
work interrupted the operation of the telemetry links. Thereafter all
work was directed to the complete rollup of remote sites 201, 205, 206,
301, 302, 304, 305, 306, 312, 316, 345, and 356, to the partial rollup
of remote sites 101, 202, 203, 204, 303, 323, and 334. All work was
completed on 30 September 1976.

Jolt

SCodeis

S~te% q

UNCLASSIFIED
SECURITY CLASSIPICATION OF THIS PAOE(tha D41 Entet.WO



IDENTIFICATION

AFTAC Project No. VT/6707
Title of Work: Operate ALPA
Contractor: Teledyne Industries,

Geotech Division
Contract No. F08606-76-C-0006
Time Period Covered 1 July 1975 through
by this Report: 30 September 1976

Date of Contract: 1 July 1975
Program Manager: M. G. Gudzin,

(214) 271-2561, Ext 252

TR 76-12

" r~ '' . .. .e .. ..
A. 

.. . . ,



CONTENTS

Page

1. INTRODUCTION 1
1.1 Authority 1
1.2 History 2
1.3 Description 3
1.4 General 3

2. ROUTINE OPERATION 5

3. MAINTENANCE 6
3.1 General 6
3.2 Remote site fuel system 22
3.3 Temperature control doors 23
3.4 Teletypewriter 23
3.5 Full frequency calibration 23
3.6 Equipment shipping containers 25
3.7 Amplifier filter 25
3.8 1MC facilities 26
3.9 Magnetic tape system 26

4. SPECIAL TESTS AND MODIFICATIONS 26
4.1 Special tests 26
4.2 Develocorder 26
4.3 Primary fuel regulator 27

S. RELIABILITY 27

6. RECONFIGURATION SUPPORT 28

7. ROLLUP 30

8. DISPOSITION OF GOVERNMENT CONTRACT PROPERTY 33

APPENDIX 1 - Statement of Work to be Done

APPENDIX 2 - Hardware modification - replace Develocorder oscilloscopes

APPENDIX 3 - Special tests

APPENDIX 4 - Correspondence pertinent to disposition of Government
contract properties

TR 76-12



II

I LLUSTRATIONS

Figure EMSe

1 Topographic map of the 19-site Alaskan Long-Period Array 4

2 ALPA full frequency calibration performed 27 July 1975 24

TABLES

Table Page

1 Equipment maintenance log 7

2 Remote site visit log 9

3 Summary of work done during visits to remote sites 21

4 Overall ALPA reliability 27

5 Equipment reliability 29

-ii-

Tit 76-12



OPERATION CF THE ALASKAN LONG-PERIOD ARRAY

FINAL REPORT, PROJECT VT/6707
1 July 1975 through 30 September 1976

1. INTRODUCTION

1.1 AUTHORITY

Contract F08606-76-C-0006 authorized Teledyne Geotech to operate the Alaskan
Long-Period Array from 1 July 1975 through 30 September 1976. The Statement
of Work to be Done for this contract is reproduced in appendix 1.

Amendment 2 to AFTAC Project Authorization No. VELA T/6707 and a request for
a proposal to accomplish the changes set forth in the amendment were received
on 3 March 1976. The amendment requested that (a) the ALPA data acquisition
system operation stop on 1 June 1976, (b) equipment inventory lists be pre-
pared, (c) the ALPA system be dismantled and removed except as required for
seven sites that are to be reconfigured, (d) the land be restored at the 12
sites not to be reconfigured, and (e) assistance be provided to the reconfigura-
tion effort to be done under AFTAC Project T/4107. A reproduction of this amend-
ment is included in appendix 1.

Authorization to proceed with work requested by Amendment 2 was received by TWX
(Message No. 3032) on 12 March 1976, and was confirmed by Amendment No. 3 on
29 March 1976.

Message No. 4059 was received from Mr. Joseph W. Gibbons, Contracting Officer,

on 21 April 1976. This authorized work on Task 8.3, Amendment No. 2, to con-
tinue from 17 April through 15 May 1976, and allowed contract cost/fee adjust-
ment not to exceed $20,000 for this work.

Our Proposal P-2558 to accomplish the work requested in Amendment No. 2 was
submitted on 28 April 1976. This proposal was revised and resubmitted as
Proposal Pl-2558 on 18 May.

Contract F08606-76-C-0006 was renegotiated on 21 June 1976 to provide funds for
the work called for in Amendment No. 2 to Project Authorization No. VELA T/6707.

Amendment A00001 to the subject contract was received on 13 September. This
amendment confirmed that the ALPA project will cease on 30 September 1976, and
transferred a selected group of major equipment GFP items and a selected group
of minor equipment GFP items from the subject contract to Contract F08606-74-
C-0045.

* -1-
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1.2 HISTORY

The ALPA was designed, fabricated, and installed; and 17 sites were made
operational by work performed between 15 August 1968 and 31 October 1970
under Project VELA T/8707, Contract F33657-69-C-0273. The other two sites
were made operational during November 1970; and the ALPA was routinely
operated and maintained under Project VELA T/1707, Contract F33657-71-C-0036,
from 1 November 1970 through 31 July 1972. Other work was done during this
time period to reduce noise caused by borehole convections, to improve system
performance and reliability by replacing or modifying analog and digital cir-
cuit assemblies, and to reduce the introduction of contaminants into the fuel
systems. From 1 August 1972 to 31 July 1973, the ALPA was operated and
maintained under Project VELA T/3707, Contract F08606-73-C-0004. During this
period, modifications and improvements were made to thermoelectric generator
(TEG) exhaust stacks, the remote fuel systems, and the system software. An
evaluation of seismometer strain decouplers was performed. The work accom-
plished under these projects is described in Teledyne Geotech Technical
Reports No. 70-39, 72-9, and 73-13. From 1 July through 30 June 1975, the ALPA
was operated and maintained under Project VT/4707, Contract F08606-74-C-0012.
During the first period of this contract, from 1 August 1973 through 30 June
1974, filter-amplifier assemblies and preamplifiers were modified to reduce
their noise levels; and fuel-level monitoring systems were installed at 17
sites. Data from the ALPA were evaluated to determine site noise levels and
array effectiveness. Results of this work are documented in Technical Report
No. 74-14. During the second period of this contract, from 1 July 1974 through
30 June 1975 the remote site gas withdrawal fuel supply systems operated with-
out failure and were considered to be proven, operational systems. A new
regulator was tested and found unsatisfactory for use at the remote site. A
fuel-level measuring system was installed and made operational at 17 remote
sites. The system sensed and transmitted fuel level information to the moni-
tor and maintenance center. ALPA documentation was updated to reflect changes
in equipment design and operating procedures. Results of this work are
documented in Technical Report 75-7.

-2-
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1.3 DESCRIPTION

The ALPA was a medium aperture array of 3-component, long-period seismographs
located just north of Fairbanks, Alaska. The array elements, spaced approxi-
mately 20 kilometers apart, were arranged in a filled hexagonal pattern as
shown in figure 1. A symmetrical, 3-component, Triaxial Seismometer, Model
31300, was installed approximately 55 feet deep in a borehole at each site but
one. The seismometer at Site 3-4 was installed 165 feet deep. Data sensed
by the seismometers were partially conditioned and digitized by equipment
housed in a building near the top of the borehole. Four radio telemetry loops
furnished data communications between the remote (sensor) sites and the Monitor
and Maintenance Center (NHC) where overall site operation was controlled. This
control included the interrogation of sites for data samples and supervisory
information, and the initiation of calibration and other control commands.

Data samples received at the MMC were additionally conditioned, recorded,
reformatted, and transmitted via telephone circuits to the Seismic Data Analysis
Center (SDAC) in Alexandria, Virginia. The MMC recorder furnished a backup
system to store data in the event the telephone circuits to the SDAC failed.
Each remote site was powered by a propane-fueled TEG; the MMC received
230/115 V, 60 lIz power from the White Alice communications installation on
Pedro Dome, Alaska.

The acquisition of seismic data at site 312 was discontinued in July 1973,
because the site noise level was unacceptably high. The signal conditioning
equipment was removed from the AEE but the radio telemetry equipment there,
an essential link in loop 3, was maintained in an operational condition until
ALPA operations were terminated on 24 May 1976.

1.4 GENERAL

The work accomplished under Project VT/6707 included the routine operation
and maintenance of the ALPA, evaluation and improvement of the data acquisi-
tion system, and special operational tests directed by the Project Office.
Assistance was provided to AFTAC Project T/4107 in the reconfiguration of the
ALPA/DET 460 reconfiguration. Sites not used in the reconfigured array were
completely rolled up. These tasks, including a discussion of system and equip-
ment reliability, are described in this report.

-3-
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2. ROUTINE OPERATION

The ALPA was operated routinely from 1 July 1975 to 24 May 1976 on a
24-hour-a-day, 7-day-a-week basis. Long-period data were acquired, digitized,
and transmitted in real-time via telephone circuits to the SDAC facility in
Alexandria, Virginia. Backup data recordings were made on digital magnetic
tape recorders and data monitor recordings were made on film recorders
(Develocorders) at the Monitor and Maintenance Center (MMC) at Pedro Dome,
Alaska. The backup tapes were kept approximately 50 days, then recycled. The
film records were sent to the Program Manager in Garland for review, then sent
to the SDAC for storage. A station log containing all transactions affecting
routine data processing was maintained.

Special calibrations of the equipment and corrections to transducer free-
periods and mass positions were initiated through and controlled by the system
computer as required. Daily calibrations were performed automatically by the
computer.

The routine operation of the ALPA was performed by a three-man team which used
the MMC as a base of operations. The MMC was normally manned 8 hours per day,
5 days per week, and was visited each Sunday to change magnetic tape and to
monitor array operation. Supervision and support were provided in the Garland,
Texas, laboratory of Teledyne Geotech by the ALPA program manager, a technician
and other members of the Geotech laboratory staff.

The yearly refueling of the 19 remote sites was accomplished during the first
two weeks of July 1975. Propane was carried to 18 sites in a 500-gallon tank
on board a U. S. Air Force 11113 helicopter. The aircraft and its flight crew
were furnished by the 5040th Helicopter Squadron, Elmendorf Air Force Base,
Alaska.

Propane was carried to site 304 in a tank on a flat bed trailer, hauled to the
site by truck.

At the beginning of run 001-76, the ALPA timing system was reset to keep it in
agreement with the Universal Coordinated Time (CT), broadcast by WWV and
WWVH. These stations added a leap second to their time signal outputs at
OOOOZ, on 1 January 1976.

The ALPA supported the U. S. Air Force winter exercises called Operation Jack
Frost from 12 January through 26 January 1976. During this time, a portion
of the MMC was made available each night to serve as sleeping quarters for six
enlisted men.
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3. MAINTENANCE

3.1 GENERAL

The ALPA systems and subsystems were maintained operational through the
preventive maintenance of operative equipment and the repair of inoperative
equipment. Preventive maintenance performed at the remote sites followed the
steps prescribed in the Preventive Maintenance Routine No. 3-1. Preventive
maintenance performed at the MMC followed the schedule set forth in
Installation, Operation and Maintenance Manual, Alaskan Long-Period Array,
Model 33000.

Inoperative field site equipment was repaired, when possible, at the site.
Transportation to the sites for all purposes, except the annual refueling,
was provided by commercial helicopter. A complete set of major components or
subassemblies that might be needed was taken aboard the helicopter whenever
a field site was visited for maintenance. A 25-gallon cylinder of propane was
also taken whenever the monitor circits indicated that the site fuel supply
might be low or exhausted. Systems or subsystems not repairable on-site were
replaced with spare units. The inoperative units were returned to the MMC for
repair ane adjustment. Some units, which required specialized maintenance
facilities, were sent to the Teledyne Geotech laboratory at Garland, Texas,
or to other commercial service organizations for repair. Inoperative t4C
equipment was repaired in similar fashion.

All ALPA test equipment was sent to our Garland laboratory for calibration at
least once each year. All repairs needed to bring their performance into speci-
fication were performed at that time.

Information about all maintenance work was recorded in a Maintenance Log which
is reproduced in table 1. The following failure classification system was
used in the log:

Class No.

I Class 1 failures are those that cause loss of data or
control functions that have a major effect on system
performance, i.e., over 50 percent loss of system effective-
ness. Examples are loss of control facility power or loss
of remote site communications.

2 Class 2 failures are those that reduce system effectiveness

by less than 50 percent, but more than 10 percent.
Examples are loss of power to an independent remote site,
partial loss of computer on-line functions, and loss of
communications with one remote site.

-6-
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Class No.

3 Class 3 failures are those that reduce system effectiveness
by 10 percent or less, i.e., nuisance failures. Examples
are loss of one or more computer off-line functions, loss
of remote site housekeeping monitors, and minor data trans-
mission errors.

4 Class 4 failures are those that are found in any equipment
which is not in service when the failure occurred. Examples
are equipment found to be faulty during installation or pre-
installation checkout and faulty spare modules.

Information about the work performed during each remote site visit was recorded
on a Remote Site Visit Log. This information is reproduced in table 2 and
summarized in table 3. Additional information concerning major maintenance
work undertaken during this report period is presented in the following para-
graphs.

Table 1. Equipment maintenance log

Site
Equip. identification or Failure description

Date Name Model S/N MMC Desig Class Comments

07/01/75 TEG 515 028 4 Thermopile was
defective, replaced
with new unit.

07/22/75 Test Set TC-290 002 P-2 4 Repaired loose pin
connection, had
intermittent open.

07/29/75 Teletypewriter ASR-35 10-1 MMC 3 Line feed spur gear
No. 194868 worn out

and unit will not
operate.

08/04/75 Develocorder 4000A 151 WIC 3 Replaced defective
drive roller,
P/N 13364.

08/04/75 ADC TC-201 17 323 Z-12 3 Replaced defective
gate Z-12, P/N
507BN.

08/05/75 BGA TC-214 14 201 Z-14 3 Replaced defective
operational ampli-
fier, P/N 101102.

-7-
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Table 1, Continued

Site
Equip. identification or Failure description

Date Name Model S/N MtC Desig Class Comments

08/06/75 WWV Receiver WVTRA 1303 MMC PL-2 4 Replaced defective
surge protection
device.

08/11/75 Develocorder 4000A 151 WitC 3 Replaced drive
roller, P/N 13364

08/11/75 Develocorder 4000A 151 MMC 3 Replaced follower,
P/N 4084

09/12/75 Battery Box 31428 14 303 3 Replaced battery
pack.

09/19/75 BGA TC-214 20 203 3 Replaced diode
(1N969B).

09/24/75 TEG 515 ID53 203 3 Replaced thermo-
pile.

09/29/75 BGA TC-214 12 CR-2 4 Replaced diode
(1N969B) CR-2 of
W9.

10/06/75 BGA TC-214 12 Z-13 4 Replaced defec-
tive amplifier,
P/N 101102

10/08/75 Tape Transport TM7291 931 MMC 3 Defective loop
sense assembly,
P/N 3108446-10

11/05/75 DT/TX TC-207 06 4 Replaced defective
gate 7K (5358J).

11/05/75 TEG 515 ID 45 203 3 Replaced defective
thernopile.

12/22/75 TEG 515 ID 34 305 3 Low power output,
defective thermo-
pile.

2/26/76 TEG 515 33 202 3 Replaced defective
thermopile unit.

03/11/76 Tape Controller TC-215 002 NtC Z24A 3 Replaced defective
IC chip 539CJ.

S-8-
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Table 1, Continued

Site
Equip. identification or Failure description

Date Name Model S/N MMC Desig Class Comments

03/12/76 Tape Transport T1! 7291 931 MMC 3QI 3 Replaced defective

transistor on IBT
board. Ampex
P/N 3212092-10.

03/25/76 Tape Controller TC-215 002 MMC Z23R 3 Replaced defective
IC P/N S35CJ.

04/02/76 Tape Transport TM7291 932 MMC Replaced defective
loop sense assembly
Ampex P/N 3108446-
10.

04/13/76 Data Transfer TC207 6 MMC 8C 2 Replaced defective
Transmitter IC Chip, high error

rate on loop.

04/13/76 Data Transfer TC207 6 WIC 5L Replaced defective
Transmitter IC, 535CJ.

Table 2. Remote site visit log

Date Site Work performed

07/03/75 304 Visited site for annual refueling. Repaired leaky shutoff
valve in bottom of tank and filled underground storage tank
with 450 gallons fuel.

07/07/75 301 Visited site for annual refueling. Filled storage tank
with 440 gallons fuel.

07/07/75 323 Visited site for annual refueling. Filled storage tank
with 331 gallons fuel.

07/08/75 202 Visited site for annual refueling. Found leak at seal for
liquid level indicator. Repaired leak and filled storage
tank with 445 gallons of fuel.

07/08/75 306 Visited site for annual refueling. Found small leak at
input to regulator. Repaired leak and filled storage
tank with 423 gallons of fuel.

07/09/75 101 Visited site for annual refueling. Found small leak at
input to regulator. Repaired leak and filled storage tank
with 320 gallons fuel.

-9-
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Table 2, Continued

Date Site Work performed

07/09/75 203 Visited site for annual refueling. Found small leak at
input to regulator. Repaired leak and filled storage tank
with 424 gallons fuel.

07/09/75 303 Visited site for annual refueling. Found small leak at
input to regulator. Repaired leak and filled storage tank
with 378 gallons fuel.

07/09/75 316 Visited site for annual refueling. Found small leak at
input to regulator. Repaired leak and filled storage
tank with 404 gallons of fuel.

07/09/75 356 Visited site for annual refueling. No leaks found. Filled
storage tank with 390 gallons of fuel.

07/10/75 201 Visited site for annual refueling. No leaks found. Filled
storage tank with 422 gallons of fuel.

07/10/75 206 Visited site for annual refueling. No leaks found. Filled
storage tank with 368 gallons of fuel.

07/10/75 302 Visited site for annual refueling. Found leak at input to
regulator. Repaired leak and filled storage tank with 404
gallons of fuel. Also found broken frame on heater door.

07/10/75 312 Visited site for annual refueling. Found small leak at
input to regulator. Repaired leak and filled storage tank
with 369 gallons of fuel.

07/10/75 334 Visited site for annual refueling. Found leak at input to
regulator. Repaired leak and filled storage tank with
369 gallons of fuel. Also discovered emergency phone
system headset and hand mike had been stolen from building.

07/11/75 204 Visited site for annual refueling. Found small leak at
input to regulator. Repaired leak and filled storage
tank with 374 gallons of fuel.

07/11/75 205 Visited site for annual refueling. Found small leak at
input to regulator. Repaired leak and filled storage tank
with 320 gallons of fuel.

07/11/75 305 Visited site for annual refueling. Found leak at input to
regulator. Repaired all leaks and filled storage tank with
405 gallons of fuel.

07/11/75 345 Visited site for annual refueling. Found leaks in liquid
converter. Repaired all leaks and filled storage tank with
405 gallons of fuel.

-10-
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Table 2, Continued

Date Site Work performed

08/04/75 201 Site inoperative. TC-200 basket and all modules were
removed and replaced with complete new digital remote
system. Also exchanged power conditioning unit. Removed
filter amplifier S/N 01 and installed S/N 18.

08/04/75 205 No DCF response TR-1. Replaced control interface relay
card A-6. Removed control points modules S/N 06 and S/N
39 and installed S/N 24 and S/N 42.

08/04/75 303 Visited site to perform modification per HM2011. Repaired
leak in fuel system at input to regulator and in pipe
reducer. Compression nut had broken on input line, causing
large leak. Fuel tank still 85 percent full. Removed
control interface and took to MMC to install modification
1iM2011 (fuel tank level monitor system). Installed substi-
tute control interface.

08/04/75 305 Visited site to correct intermittent noise. Removed filter
amplifier, S/N 15, and installed S/N 03.

08/04/75 323 Visited site to correct digital trouble. ADC was defective.
Removed S/N 17 and installed S/N 10.

08/21/75 303 Visited site to correct lack of DCF on 303-2 and 3. Re-
placed control interface with original unit after modifica-
tion HM2011 was completed. Battery bank voltage only
13.5 V but had no spare to replace it.

09/10/75 303 Visited site to adjust seismometer free period. Removed
battery bank, S/N 14, and replaced with new unit, S/N 10.
Filter amplifier should be sent in for modification but
did not have a spare at MMC since all are in Garland for
repair. Checked for fuel leaks and found none. Cleaned
up trash around site.

09/16/75 202 Visited site to install seismometer free period adjust
relay cards. Checked for fuel leaks and found none.

09/16/75 204 Visited site to install seismometer free period adjust
relay cards. Checked for fuel leaks and found none.

09/16/75 205 Visited site to install seismometer free period adjust
relay cards. Checked for fuel leaks and found none.

09/16/75 206 Visited site to install seismometer free period adjust
relay cards. Checked for fuel leaks and found none.

-7-
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Table 2, Continued

Date Site Work performed

09/16/75 304 Visited site to install seismometer free period adjust
relay cards. Removed Filter Amplifier, S/N 20 and
installed S/N 01. Checked for fuel leaks and found none.

09/16/75 345 Visited site to install seismometer free period adjust
relay cards. Checked for fuel leaks and found none.

09/16/75 356 Visited site to check free period adjust circuit. Seis-
mometer free period cannot be adjusted. Checks made
indicated filter amplifier is probable cause of trouble.
Did not have spare unit available. Checked for fuel leaks
and found none.

09/17/75 203 Visited site to repair digital problem causing clipping at
low level signals. Replaced BGA No. 20 with No. 21. Fuel
system gauge was stuck on 80 percent. Tapped gauge now
reads 75 percent. No leaks were found in fuel system.
Temperature chamber vent door frame for hot air broken -

adjusted manually. Cleaned grounds and swept buildings.

09/17/75 204 Visited site to adjust free periods on channel 1 and
removed card. Fuel level gauge was stuck at 85 percent.
Tapped gauge now reads about 70 percent. No leaks found in
the fuel system. Thermoelectric generator displays inter-
mittent low power, adjusted. Temperature chamber vent
doors were all right. Cleaned grounds, swept building,
and cut brush.

09/17/75 323 Visited site to install free period adjust relays in
channel 2 (A-13, A-16). Fuel system quantity read 60-65
percent. No leaks were found. Temperature chamber vent
doors were functioning satisfactorily. Cleaned grounds
and swept building.

09/22/75 101 Visited site to correct low TEG power output. Removed
TEG, ID 39, and installed ID 28. Removed filter amplifier,
S/N 04, and installed S/N 15. Checked for fuel leaks and
found none.

09/22/75 204 Visited site to correct digital trouble (no data word from
site). Reseated ADC. Checked for fuel leaks and found
none.

-12-
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Table 2, Continued

Date Site Work performed

09/22/75 323 Visited site to adjust seismometer free periods. Checked
for fuel leaks and found none.

09/24/75 101 Visited site to perform maintenance. Checked for fuel

leaks and found none. Replaced hot vent door. Opened
air gaps in lightning protection blocks.

09/24/75 202 Visited site to perform maintenance. Checked fuel system
for leaks and found none. Removed FPV relay cards.
Installed new hot vent door. Installed new door lock set.

09/24/75 203 Visited site to determine low TEG power. Removed TEG
No. 53 and installed No. 45. Checked for fuel leaks and
found none. Replaced hot vent door.

09/24/75 323 Visited site because mass position adjust circuit was
inoperative. MPM malfunction traced to PCU. Will have to
be replaced. Removed FPV relay cards. Replaced hot vent
door. Checked for fuel leaks and found none.

09/24/75 334 Visited site to perform maintenance. Checked for fuel
leaks and found none. Installed padlock on door.

09/30/75 203 Visited site to correct low power and repair exhaust stacks.
Removed TEG No. 45 and installed No. 39. Checked for fuel
leaks and found none. Installed two new exhaust stacks.
Installed padlock.

09/30/75 302 Visited site to perform fall cleanup. Installed new hot
vent door. Removed trash and cleaned building.

09/30/75 323 Visited site to correct malfunction of 60 Hz inverter
circuit. Problem was corrosion on common contact of
battery. Fuel level is 70 percent. Installed FPV relay
cards for TR-2. Installed lock on door.

10/03/75 205 Visited site to adjust free period on module 3. Checked
for fuel leaks and found none. Replaced hot vent door
with new one. Swept building and cleaned grounds.

10/03/75 206 Stopped at site to pick up seismometer covers and check
power.

10/03/75 306 Visited site to correct digital problem. Replaced ADC,
S/N 001, with S/N 017. Replaced hot vent door with new
one. Swept building and cleaned grounds. Checked for
fuel leaks and found none.
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Table 2, Continued

Date Site Work performed

10/03/75 356 Replaced filter amplifier, S/N 06 with S/N 14 (replace-
ment unit did not work - reinstalled old unit). Replaced
hot vent door with new one. Checked for fuel leaks and

found none. Swept building and cleaned grounds.

10/09/75 201 Visited site to replace vent door. Checked for fuel leaks
and found none. Tightened loose guy wires on tower.

10/09/75 206 Visited site to replace vent door. Cleaned building and
grounds.

10/09/75 305 Replaced hot vent door with new model. Checked for fuel
leaks and found none. Cleaned building and grounds.

10/09/75 316 Reworked fuel system. Replaced hot air door. Repaired
exhaust stack, replaced broken vent stacks on top of
building. Cleaned building and grounds.

11/07/75 304 Visited site to determine low TEG power. Found fuel
pressure very low due to ice in line from tank.

11/07/75 306 Visited site to determine low power. Exhaust stack was
completely closed by ice. Removed stack. Made slight
adjustment to temperature chamber vent doors to allow
complete closure.

11/07/75 356 Inspected site. Found no leaks in fuel system. Removed
ice from exhaust stack.

11/19/75 202 Channel 3 inoperative. Replaced battery bank S/N 9
(ID 93) with S/N 14 (ID 98). Checked fuel system.
Found no leaks. Tank contains 60 percent fuel.

11/19/75 204 No data word at site. Replaced TC-200 basket with S/N 20,
ID 376. Fuel level at 75 percent.

11/19/75 316 Loop 3 inoperative. Input regulator iced up - 4 psi
75 percent fuel in tank.

12/22/75 204 Visited site to exchange filter amplifier and check TEG
power. Removed filter amplifier, S/N 19, and installed
filter amplifier, S/N 20.

12/22/75 305 Loop 3 inoperative. This site has had low power. Removed
TEG, ID 34, and installed unit ID 53. Removed ice from
exhaust stack.
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Table 2, Continued

Date Site Work performed

12/22/75 345 Loop 3 inoperative. Site out of propane. Installed
25-gallon propane tank as a temporary fuel supply.
Removed filter amplifier, S/N 16, and installed S/N 04.

2/13/76 204 Visited site to check low power. Removed TEG No. 52 and
installed TEG No. 45. Took TEG No. 52 to MMC for
maintenance.

2/13/76 302 Visited site to check low TEG output. Replaced burner
orifice and corrected low output trouble.

2/13/76 323 Loop 0 inoperative. Fuel system was out of fuel.
Installed two 100-pound bottles of propane (50 gallons).

2/13/76 345 Site was out of fuel. Installed two 100-pound bottles of
propane (50 gallons).

2/17/76 201 Loop 3 inoperative. Cause of failure was not at this site.
Found temperature chamber vent doors slightly open.
Knocked ice off of stack.

2/17/76 206 Loop 3 inoperative. Trouble not found at this site.
Found temperature chamber vent doors slightly open.
Knocked ice off of stack.

2/17/76 312 Loop 3 inoperative. Cause of failure not at this site.

2/17/76 316 Loop 3 inoperative. Trouble was not at this site. Found
slightly low power due to dirty orifice on TEG. Increased
fuel pressure from 7 to 7.5 pounds. Temperature chamber
vent doors were slightly open. Knocked ice off stack.

2/17/76 202 Loop 3 inoperative. Found 500-gallon tank empty. Found
broken brass nut on input line to input regulator (not new
type). Refueled with two 100-pound bottles of propane
(50 gallons). Removed TEG No. 33 for maintenance and
installed TEG No. 34. Temperature chamber vent doors were
slightly open.

3/01/76 306 Low power loop 3, no data word from Site 306. Replaced
TEG unit 46 with unit 52. Old unit had low power.

3/01/76 345 Low power, loop 3 inoperative. Installed new Marquette
regulator in place of old regulator. Replaced TEG unit
35 with unit 33 and replaced BGA 8 with BGA 12. Unit
appeared to draw too much current.
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Table 2, Continued

Date Site Work performed

04/01/76 345 Loop 3 inoperative. Site out of fuel. Installed 2 each
50-pound bottles of propane.

04/02/76 202 Refueled site. Installed 2 each 50-pound bottles of
propane.

04/02/76 323 Refueled site. Installed 2 each 50-pound bottles of
propane.

04/23/76 304 Loop 1 dead. Fuel line was plugged with ice. Cleaned
and repaired. Replaced fuel filter.

05/17/76 205, Pre-rollup inspection.
206,
301,
312,

345

05/18/76 201 Dismantled site. Exhausted remaining fuel from tank.
Removed control interface relay cards and rf transmission
system and returned to NIC. Radio antenna tower lowered
in preparation for removal from site.

05/18/76 205 Dismantled site. Exhausted remaining fuel from tank.
Removed control interface relay cards and rf-transmission
system and returned to MMC.

05/18/76 206, Dismantled site. Exhausted remaining fuel from tanks.
306 Removed control interface relay cards and rf transmission

system and returned to MMC. Removed tower from base.

05/18/76 356 Dismantled site. Exhausted fuel from tank. Removed control
interface relay cards and rf transmission system and

returned to IC.

05/19/76 304 Site had intermittent operation, AEE too warm. Adjusted
temperature chamber vent doors for proper operation.

05/19/76 305 Dismantled site. Exhausted remaining fuel from tank.
Pulled tank out of ground. Removed control interface
relay cards and rf transmission system. Lowered antenna
tower. Tower was dropped causing very little damage.

05/19/76 345, Dismantled site. Antenna tower lowered in preparation
205 for removal from site.
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Table 2, Continued

Date Site Work performed

05/20/76 312, Dismantled site. Exhausted remaining fuel from tank.
316 Removed control interface relay cards and rf transmission

system and returned to MMC. Lowered antenna tower and
prepared it for removal from site.

05/20/76 356 Dismantled site. Lowered antenna and prepared it for

removal from site.

05/24/76 301 Traveled to site by helicopter to dismantle it. Exhausted
remaining fuel from tank and pulled tank out of ground.
Removed control interface relay cards and rf transmission
system and returned to MMC. Lowered antenna towers ( 2 ea)
and prepared them for removal from site. Rolled up 600 ft
of Heliax cable.

05/24/76 302 Traveled to site by helicopter to dismantle it. Exhausted

remaining fuel from tank. Removed control interface relay
cards and rf transmission system and returned to MMC.
Lowered antenna tower in preparation for removal from site.

05/24/76 312 Traveled to site by helicopter to continue dismantling.
Began rollup of spiral four cable.

05/25/76 303 Dismantled site. Removed TEG, filter amplifiers, rf

transmission system, triax seismometers and returned to
MC. Portion of ALPA electronics also removed.

05/26/76 304 Visited site for pre-rollup inspection. Removed control
interface relay cards and rf transmission system and re-

turned to MMC.

06/01/76 356 Dismantling site. Removed seismometers and transported

them to MMC.

06/02/76 304 Dismantling site. Lowered radio tower and prepared it for

removal. Removed seismometers and transported them to
MIC.

06/03/76 305 Dismantling site. Removed seismometers and packed for

shipment. (S/Ns 033, 039, 037 and stabilizer S/N 018).
Transferred fuel tank and two 10 ft antenna tower sections

to site 204.

06/03/76 345 Dismantling site. Removed seismometers and packed for*
shipment (S/Ns 048, 013, 041 and stabilizer S/N 019).
Transferred fuel tank and two 10 ft antenna sections for
tower to site 345.
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'Fable 2, Continued

Date Site Work performed

06/04/76 205 Removed seismometers and prepared for shipment (S/Ns
061, 046, 051 and stabilizer S/N 002). Transferred fuel

tank and two 10 ft sections of antenna tower to site 101.

06/05/76 206 Removed seismometers and prepared for shipment (S/Ns 049,
057, 005 and stabilizer S/N 014). Transferred fuel tank
and two 10 ft antenna tower sections to site 202.

06/05/76 306 Removed seismometers and prepared for shipment (S/Ns 047,
042, 052 and stabilizer S/N 011). S/N 052 has damaged

locking device and flexures.

06/07/76 201 Fuel tank removed and transferred to Site 203 along with
two 10 ft sections of antenna tower and all coaxial cable.

06/07/76 316 Removed seismometers and prepared for shipment (S/Ns
012, 044, and 035; stabilizer S/N 017).

06/08/76 301 Removed seismometers and prepared for shipment (S/Ns
056, 032 and 028. Stabilizer S/N 016 is defective, will

not retract). Transferred fuel tank, two 10 ft sections
of antenna tower and coaxial cable to site 323.

06/08/76 312 Removed seismometers from well and prepared for shipment

(S/Ns 010, 038, 054 and stabilizer S/N 015).

06/09/76 202 Transferred TE(, Hoffman box, and seismometers (S/Ns 036,
053, 026 and stabilizer S/N 006) to 41C.

06/09/76 302 Removed seismometers and prepared for shipment (S/Ns 025,
024, 027 and stabilizer S/N 007). Transferred fuel tank
and coaxial cable to site 323.

06/09/76 323 Removed seismometers and prepared for shipment (S/Ns 017,
019 and 058; stabilizer S/N 008).

06/10/76 101 Removed seismometers and prepared for shipment (S/Ns 004,
023, 015).

06/10/76 204 Removed ,e'smometers and prepared for shipment (S/Ns 022,

014, 033 aid stabilizer S/N 010).

06/10/76 334 Removed seismometers from well and prepared for shipment

(S/Ns 034, 011, 009, holelock S/N 01).
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Table 2, Continued

Date Site Work performed

06/11/76 101 All ALPA electronics, seismometers and other components
have been removed from site and taken to MMC for disposal.
ALPA responsibility for site restoration has been completed.

06/11/76 201 Removed seismometers and prepared for shipment (S/Ns 050,
045, and 029). All restoration work around site completed
except for building removal and trash pick up.

06/11/76 203 Removed seismometers from well and prepared for shipment
(S/Ns 006, 007, and 021).

06/12/76 203, All ALPA related equipment removed from site and taken to
204, MC for final disposition.
303,
323,
334

06/14/76 205 Secured wellhead cover and performed genera: restoration
of site grounds. Took coaxial cable to MMC for LPDARTS
use.

06/14/76 30S Secured wellhead cover and performed general restoration
of site grounds. Transferred coaxial cable to site 334.

06/14/76 306 Secured wellhead cover and performed general restoration
of grounds at site. Transferred two antennas to MMC for
LPI)ARTS and coaxial cable to site 101.

06/14/76 316 Secured wellhead cover and performed general restoration
of grounds. Transferred two antennas to MWC for LPDARTS
use.

06/14/76 356 Secured wellhead cover and performed general restoration
of site grounds. Transferred two antennas to MMC foj
LPDARTS and coaxial cable to site 204.

06/15/76 312 Rolled up all spiral four cable and prepared for removal

from site.

06/16/76 202 Secured wellhead cover.

06/16/76 302 Secured wellhead cover, completed ground restoration
work at site area and constructed water control diversion
on road leading into site per BLM instructions. Trans-
ferred two 10 ft sections of antenna tower to MMC for
LPDARTS.
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Table 2, Continued

Date Site Work performed

06/16/76 304 Antenna tower removed from site. One section transferred
to Site 303, the remainder to W'C for LPDARTS.

06/17/76 205, Secured wellhead cover and completed restoration of
206, grounds in site area. Building prepared for removal from
301, site.
345

06/18/76 312 Completed restoration of grounds at wellhead site and
at building site. Staged all trash, spiral four cable
and reels for removal from site area.

06/21/76 101, Delivered one each wellhead construction kit.
204,
323,
334

06/21/76 312 Fuel tank and two antennas removed from site and taken to
MMC for LPDARTS.

06/22/76 201, Made all preparations for air lift of building, equipment
205, and debris from site area.
305,
306,
356

4
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3.2 REMOTE SITE FUEL SYSTEM

During the July 1975 refueling operations, propane leaks were found and
repaired at 14 remote sites. Although most of the leaks were small, it was
imperative that they be stopped, as even a small leak can discharge a signi-
ficant portion of the total supply during the period of a year. The development
of fuel leaks and the attendent loss of propane was one of the most serious
ALPA operational problems.

The propane fuel supply system design was reviewed to determine why leaks
occurred so frequently at the remote sites. It was concluded that:

a. The system used many joints between dissimilar metals. These
cracked or loosened and became leaky when cycled over large temperature ranges.

b. The system transported gas at high pressure through low pressure
fittings.

c. The system used materials that were not approved for the service
required.

It was planned to replace the propane supply system plumbing with fittings

and tubing that had like cofficients of thermal expansion and were designed
to operate at the system pressures. Aluminum aircraft plumbing was to be
used, as it closely matched the pressure regulator material, was stronger
than brass and copper fittings, was not porous to propane gas, was designed
to operate at system pressures and temperatures, and was readily available at
reasonable cost. The retrofit program was abandoned when it was learned that

the 19-element ALPA operation would be terminated.

During the third week in October 1975, daily high temperatures were in the
vicinity of freezing and the humidity was abnormally high. The following
week, the temperatures dropped to below 0°F. This drop, together with the
high humidity, caused the exhaust stacks on several TEGs to become clogged
with ice. This became evident during November, when low power output was
detected at several sites. Site 306 was visited and found to have a completely
blocked exhaust stack. To restore proper operation, the stack was removed.
The stacks at all other sites cleared themselves.

Unseasonably cold weather was experienced by the Fairbanks area during the
first half of December 1975. The temperature did not rise above -500 F for
10 consecutive days in some of the suburbs around the city. Performance of
the ALPA was adversely affected by this cold weather. Loop 0 was intermittent
for nearly a week, and Loop 3 failed completely for more than a week. After
temperatures moderated, both loops became operational again.

During April 1976, Loop 1 operation became intermittent, then stopped
completely. Operation was restored byiremoving ice from the TEG fuel line
at site 304.
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Sites 345, 323, and 202 were refueled on 1 and 2 April. Those sites, which
developed leaks and ran out of fuel during the winter months, were operated
from portable (50 pound) bottles of propane.

3.3 TEMPERATURE CONTROL DOORS

Work was started during the previous contract period and was continued into
this report period to redesign the remote site temperature control doors.
These had frequently failed to operate properly, sticking in either the open
or closed position and causing AEE temperatures to rise above or fall below
acceptable limits.

An engineering model of a new temperature-control door was built, inspected,
and approved in July 1975. These units were designed to close tightly with-
out binding, and to accommodate shrinking and twisting of the vents in which
they mount. Fourteen new doors were built and were installed at the ALPA.
All fit correctly and operated satisfactorily. Additional units were fabri-
cated and shipped to the ALPA for installation as weather permitted.

3.4 TELETYPEWRITER

The short operating life (20 days) of a newly repaired teletypewriter prompted
a review of the procedures used to operate the instrument. The review
emphasized the importance of frequent and thorough lubrication and pointed out
that ALPA teletypewriter life could be greatly increased if the printer motor
was shut off when the unit was not printing. Circuitry used to automatically
perform this function for a similar teletypewriter in the Teledyne Geotech data
processing laboratory was investigated but was found unadaptable to the ALPA
data acquisition system. Therefore the efforts to extend the ALPA teletype-
writer life were limited to the establishment of preventive maintenance
procedures that would ensure frequent machine lubrication.

3.5 FULL FREQUENCY CALIBRATION

The annual measurement of full frequency responses was performed on all ALPA
data acquisition channels on 27 July 1975. The teletypewriter printout, repro-
duced in figure 2, indicated that 31 out of the 54 active channel responses
were out of tolerance.
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Work was undertaken on a priority basis to bring the frequency response of
all channels into tolerance. By the end of October 1975, 52 of the 54 active
channels were operating within tolerance. Channel responses were brought into
tolerance by:

a. Simply rerunning the full frequency response. In some cases channel
responses were erroneously indicated as out of tolerance because noise or
event data were detected while the channel response was being measured.

b. Adjusting the seismometer free period.

c. Replacing a defective filter.

"he responses of two channels, 301-1 and 205-3, could not be brought into
tolerance because the periods of seismometer modules in these channels could
not be adjusted. It was planned to pull these two seismometers from their
horeholes and repair them, but the decision to stop ALPA operations was re-
ceived before the weather moderated enough to permit such work.

3.6 EQUIPMENT SI1PP ING CONTAINERS

Damage to instrumentation shipped to ALPA increased greatly as pipeline
construction activity increased. Pasteboard cartons, which were strong
enough for shipments within the "lower 48" states, were severely torn and
broken when shipped to Fairbanks. Therefore, after 1 September 1975 all in-
struments shipped to ALPA were packed in wood crates. Three reusable wood
crates were built specifically for amplifier-filter shipments. These featured
fitted shock absorbing material and extra strong construction. All instru-
ments transported in these boxes arrived at Fairbanks without damage.

3.7 AMtPLIFIER I:II,'iR

During October 1975, one Model 32850 filter amplifier was installed at
site 356, then removed when one of the channels was found inoperative and the
other channels were found to have reversed polarities. This unit had just
been retu,'ned from our Garland laboratory, where it had been repaired and
completely checked. Upon being returned again to our Garland laboratory, it
was completely checked and found operational. After conferences with ALPA
personnel, it was put in its shipping crate and subjected to mechanical shocks
like those it might receive during handling by shipping personnel. When re-
tested one channel (different from that reported inoperative at ALPA) was
found inoperative. Operation was restored by tapping on the quartz crystal
used in the oscillator for that channel. Conferences with our electronics
designers revealed that the particular model of quartz crystal used in the
filter amplifier has proven unreliable in other applications, and has been a
source of noise within our pass band. Accordingly, we instituted a program to
replace the quartz crystals in all Model 32850 amplifier filters as they are
returned to our Garland laboratory for maintenance.
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3.8 MMbC FACILITIES

Two new storm doors were installed on the MMC building in November to prev3ntsnow from blowing in and to increase the utility of enclosed building areas.

The heating system at the MMbC stopped operating on 3 December when the low

temperatures caused fuel oil in the supply lines to thicken and stop flowing
into the furnaces. An emergency supply system that used jet fuel was tempo-
rarily connected to the furnaces so that building heat could be maintained
while the problem was reviewed and a fix was devised. It was decided that
future failures due to fuel oil thickening could best be prevented by install-
ing a pump to aid flow in the gravity feed fuel system. Modifications were
completed on 12 December.

3.9 MAGNETIC TAPE SYSTEM

The magnetic tape system used to record data continuously and to provide backup
during transmission link outages failed early in January. Checks showed that
tapes recorded by the system contained little more than parity errors.
Troubleshooting work revealed that the system malfunctions wer-e caused by a
multiplicity of component failures. There was a defective integrated circuit
in the tape controller and a defective write amplifier board in the No. 1 tape
deck electronics. Dirty contacts on a controller printed circuit board had
caused intermittent operation of the tape controller error light. Correction
of these malfunctions restored system operation.

4. SPECIAL TESTS AND MODIFICATIONS

4.1 SPECIAL TESTS

Several special tests were conducted during this report period at the request
of the Project Officer. In general, these required the introduction of special
signals into the array data channels and their transmission to the SDAC in
Alexandria, Virginia. These special tests are listed and described in
appendix 3.

4.2 DEVELOCORDER

During the previous contract period, work was begun to replace the
Oscilloscopes, Tektronix Model 502, which were used as subassemblies in the
ALPA Develocorders. These units had become erratic and unstable after five
years of continuous service and could not be restored to good performance with-
out excessively costly maintenance. Attempts to repair these oscilloscopes
were further discouraged by the facts that Tektronix had discontinued manu-
facture of the model and had discontinued the stocking of its replacement
parts.
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A new, modern, solid-state oscilloscope, Hewlett-Packard Model 1221A was
selected as a replacement for the Model 502, and work was undertaken to design
and fabricate the hardware needed to adapt the new oscilloscope for use in
the ALPA Develocorders. This work was completed during July and August of
this report period and the new units and hardware pact es were shipped to
the ALPA. They were installed in the MMC Develocord( ,,hich were restored
to full operation during September 1975. A copy, of the irni modification
instructions for this job is presented in appendix 2.

4.3 PRIMARY FUEL REGULATOR

The search was continued during this report period for a I-cgu' LOi that will
reliably control the pressure of propane fuel supplied to t., thermoelectric
generators (TEGs) at the remote field sites. A field site power system was
simulated at the MMC so that regulators could be observed while being tested
under environmental conditions that approached those at the remote field
sites. The first regulators, Victor Model VTS410A, tested at the MMC were
found to be unstable. Their outputs fluctuated over a 3 psi range when first
installed and continued to do so throughout the test period. The second
regulator tested, a Marquette Model 25-160, showed good stability during two
months of testing. In March, when site 345 was visited to perform maintenance
work, a Marquette Model 25-160 was installed there. The regulator performed
satisfactorily until array operations were terminated.

5. RELIABILITY

The demonstrated reliability of the ALPA for this report period showed a
decrease from the previous two report periods but continued to be above the
calculated value. Table 4 shows a comparison of the mean times between failure
for these time periods.

Table 4. Overall ALPA reliability

Time period MT'BF in hours

1 July 1975 to 24 May 1976 164

I July 1974 to 30 June 1975 179

1 August 1973 to 30 June 1974 167

Predicted by calculation 130
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Table 5 shows the ALPA demonstrated reliability broken down by individual
pieces of equipment or subsystems. The stated MTBF values do not include
failures of components such as indicator lamps or visual monitors that are
not essential to the performance of the listed device.

Seven of the 30 types of equipment used at ALPA have experienced no failures
since being put into operation on 1 November 1970. All are electronic devices
that have been operated in sheltered environments with at least partial tempera-
ture controls. Nineteen types of equipment have experienced some failures
since 1 November 1970, but have observed MTBFs greater than those predicted.

During this report period, four types of equipment exhibited MTBFs lower than
their predicted values. These were the TC-207 Data Transfer/Tx, the TC-215
Tape Controller, the Model 515 TEG, and the Model 31383 Fuel System. The data
transfer/Tx and tape controller failures were caused by solid-state circuit
components. The TEGs failed because of aging thermopiles, clogged burner
orifices, or iced exhaust stacks. Fuel system failures were caused by leaking
joints or regulators, and by ice formations in fuel lines.

6. RECONFIGURATION SUPPORT

The following work was performed between 12 March and 30 June 1976 to assist
the ALPA/DET 460 reconfiguration called for in AFTAC Project T/4107.

Designs were completed for concrete slabs that will be used as foundations
for the remote site electronics enclosures, for propane tanks, as work surfaces
surrounding borehole wellheads, and as foundations for the KS winches.

The designs were completed for the antenna arrays and tower configurations at
the MMC and the DET 460 CRS.

The TEG fuel system was redesigned to accommodate the larger generator and to
prevent clogging with ice during cold, humid weather.

The remote site building design was modified to accommodate the new, 50-watt
TEG and the new exhaust stack assemblies.

Propane was carried to the reconfigured sites LPA, LPB, LPC, LPI., and LPF by

an 1111-3 Air Force helicopter. The propane tanks at site LPD were filled by a
commercial gas company truck.
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7. ROLLUP

The work of preparing for and accomplishing the deactivation and rollup of the
ALPA was undertaken from 12 March to 30 September 1976. Twelve sites, numbers
201, 205, 206, 301, 302, 304, 305, 306, 312, 316, 345, and 356 were completely
rolled up. All instrumentation, equipment, and buildings were removed from
these sites, and the land was restored to the conditions required by the
cognizant government agency. Seven sites, numbered 101, 202, 203, 204, 303,
332, and 334 were stripped of all instrumentation and equipment except for
the propane tanks, antenna towers, and the AEEs. These were left on site for
use in the reconfigured ALPA/DET 460 array.

Captain R. J. Woodard, the ALPA Project Officer, and Mr. M. G. Gudzin, the
ALPA Program Manager, visited the ALPA, 29 March through 2 April, to coordi-
nate the rollup and reconfiguration work. They met, at separate times, with
Messrs. Paul Costello and John Stevenson of the BLM; Messrs. Bill Copeland
and Howard C. Guinn of the State of Alaska, Department of Natural Resources,
Division of Lands; L.t. Col. E. W. Martin, Captain Perez, and MSgt Kunkle of
DET 460; and the ALPA staff.

In April, containers designed specifically for shipping triax seismometer
modules, stabilizers, holelocks, and cable assemblies were fabricated and
shipped to the ALPA.

On 17 May, sites 205, 206, 301, and 345 were visited to determine if site
conditions were favorable to the performance of rollup work. It was con-
cluded that these sites were dry enough to permit such work but there was
some question as to whether or not the ground had thawed sufficiently to
permit propane tank removal. Upon return from the site visits, a planning
meeting was held to review rollup procedures and rollup tools and material
were gathered together.

Rollup work was begun on 18 May and was continued as weather permitted,
throughout the remainder of the month. Transportation to sites 303 and 304
was provided by ground vehicle. Transportation to all other sites was pro
vided by commercial helicopter.

A Sikorsky S5ST helicopter was used to transport the rollup teams and large
loads; a Bell 206B helicopter was used to transport the rollup team and
small loads. The rollup team consisted of three or four men, depending upon
the work that was to be accomplished. The following work was accomplished
during May.
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The antenna systems and the towers were dismantled at sites 201, 205, 206,
301, 302, 303, 305, 306, 312, 316, 345, and 356. At each site, the communi-
cations antenna was removed, the coaxial cables were disconnected from the
AEE, the ground wire was removed, the base bolts were removed. Then the guy
wires were cut, and the tower was lifted by helicopter, carried to level ground
and laid on its side. The telemetry antenna and the tower components were
dismantled on the ground.

The propane tanks were emptied at all 12 deactivated sites. Then earth
was removed from around all tanks except at site 304, and attempts were
made to jack the tanks free of the earth so that they could be lifted by
helicopter. These attempts were unsuccessful at sites 201, 205, 206, 306,
316, 345, and 356, where the frozen ground held the tanks down firmly. The
tanks at sites 301, 302, 305 and 312 broke free of the earth and were propped
away from the earth to ensure easy pickup by a helicopter.

The radio equipment and relay boards were removed from all 12 deactivated
sites and were taken to the MMC for use in the reconfiguration tasks.

Site 303 was dismantled. The styrofoam insulation was removed from the bore-
hole with a vacuum cleaner, and the triaxial instrument package was removed
and dismantled. The sensor modules were opened, equipped with spring retainers,
and reclosed. They were packed in their shipping containers and transported
to the MMC along with the stabilizer, radio equipment, TEG, and amplifier
filters. The wellhead cover was made secure by installing long bolts through
the cover, into the wellhead assembly, and bending them over with a hammer to
prevent their removal.

Remote site rollup work continued throughout June. By the end of the month,
the following tasks were completed at sites 201, 205, 206, 301, 302, 304, 305,
312, 345, and 356.

All antennas, towers, and coaxial cables were dismantled.

Tower sections needed for the AIAIA reconfiguration were transported to the !4MC
and the seven sites that will be rebuilt.

All propane tanks were emptied and dug up. Seven tanks were transported to the
sites to be configured. The tank at site 312 was transported to the MMC, out-
fitted with new valves and a new safety hose (from the pop-off valve). This
tank is ready to be loaded aboard the Air Force helicopter and used for
refueling.

Seismometers were removed from the bort-holes at all 19 remote sites, prepared for
shipment, and packed in barrels. Seven were made available to DET 460 per-
sonnel, who picked th'm up on 4 June in response to Telex request No. 9189
from FM 1156 TCHIOS, Wheeler AFB, l1l/LG.

iach wellhead cover was secured by benin over six long machine screws

installed for this prupose.
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Land restoration was performed at all 12 remote sites. The wellhead assemblies
were covered with rocks, gravel and earth as available. Holes left by the
removable of the propane tanks were filled wherever earth was available. Where
fill was not available, the hole edges were broken down, leaving a shallow de-
pression. Concrete antenna tower bases were covered with earth or with tree
trunks and dead brush.

Spiral-four cable between the sensor and radio locations at site 312 was wound
into coils weighing approximately ISO lb each and transported by helicopter
to the sensor location.

Old barrels and trash were collected and placed in a central location at each
remote site for pickup at a later date by the Air Force helicopter.

All rollup tasks except for the disposition of contract government property
were completed during July. All materials and equipment not required for the
reconfiguration of ALPA were transported and stored at lielson Air Force Base,
Alaska. The smaller pieces of equipment were stored in Building No. T3218;
the remote site buildings (AlTs) and propane tanks were stored in a lot made
available for that purpose.

An till-3 helicopter and crew from the Hlmendorf Air Force Base transported all
material from remote sites 201, 205, 200, 301, 302, 304, 305, 306, 312, 316,
345, and 350 to the Lielson Air Force Base. They also supported the fueling
of the reconfigured sites and transported a portion of the MI1C material to
the tielson Air Force Base. The remaining MMC: material was transported to
the Liielson Air Force Base by furniture van. Materials moved by ltiI-3 heli-
copter to the [ielson Air Force Base included triaxial seismometers (packed in
55-gallon drums ), propane tanks, antenna towers, remote site buildings (AIs),
and assorted trash left when the 12 remote sites were dismantled.

(O 23 July, Captain Woodward and A. .1. Feller visited all 12 dismantled sites
to inspect their condition and to accomplish any work needed to finalize
their rehabilitation. The next day , they accompanied Paul Costello of the
Bureau of Land Management oil his inspection of these sites. lie gave his verbal
approval of the site rehabilitation and indicated that written approval would
be forthcoming.

The land rehabilitation work at site 304 was completed by bulldozer on
1 September. Mr. Iloward C. Guinn, Land Management OfFicer for the State of
Alaska at Iairhanks, and Mr. V. F. Johnson, Teledyne (;eotech, visited site
304 to inspect the land condition there. Mr. (;uinn expressed verbal approval
and indicated that lie would submit a letter accepting the land as being
suitably restored.
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8. DISPOSITION OF GOVERNMENT CONTRACT PROPERTY

The following actions were taken to dispose of the Governnment Property that
was acquired during the contract term or that was provided as Government
Furnished Property.

In accordance with Modification A00001 issued on 30 July 1976, 412 items as
shown in appendix 4 were transferred to Contract FO8606-74-C-0045 for the
reconfiguration of ALPA. In addition to these items, one (1) H-P Power Supply,
one (1) H-P Recorder and one (1) General Resistor Stai.,ard Voltage were also
transferred to Contract F08606-74-C-0045 at the request of the Program Manager.

'll spare parts accumulated during the operation of ALPA were transferred to
FB4300 and shipped to McClellan AFB, CA, as directed in ASC letter dated I
September 1976, reference appendix 4. This letter also directed that other
equipment be transferred to FB4300 and shipped to the same address.

Ar, TR lei- dated 14 October 1976, reference appendix 4, authorized disposi-
tion of equipment to FB4"()0 to be handled through the Eielson AFT Transportation
Office by DET 460 personnel.

The remaining Government Property on Contract F08606-76-C-0006 has been
declared excess to the DCASMA Office, Dallas, and Notice of Acceptance has
been received through Plant Clearance Case Numbers S4801A0916-E, S4801AR0896-E,
S4801AR0876-1i and S3910A8100-i from DCASMA, Seattle. Disposition of this
property will be made promptly upon receipt of instructions.
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REPRODUCTION OF STATEMENT OF WORK
TO BE DONE UNDER AMENDMENT NO. 2
TO AFTAC PROJECT AUTHORIZATION
NO. VELA T/6707

a. All work in accordance with Tasks 5.2. 5.2.1, 5.2.2, 5.2.3, 5.2.4,
and 5.2.5 of the VT/6707 Statement of Work to be Done should be terminated
effective 1 June 1976.

b. The following paragraphs should be added to the VT/6707 Statement

of Work to be Done.

"8.0 ALPA Reconfiguration

8.1 By 31 May 76, the contractor shall have prepared
a set of inventories of all technical equipment, to include
equipment condition codes.. Among these should be inventories
of: (a) Remote sitj and ,DIC equipment to be retained for
use in the reconfigured ALPA, and (b) ALPA equipment which will
be excess to the needs of the reconfi-urd ALPA/DET 460 array.
In addition, all excess equipment shall have inventory
breakouts to include: (a) MIC Automated I).ta Processing
Equipment (ADPE), (b) remote sito ele tronics equipment,
(c) remote site shelter ascmblies, aund (d) a summary inven-
tory of all exce-s itev- vlich ,'i11 P'..ni,- No-menclature,
Manufacturer, M)del No., No. of Ttem.: ind Cc'ndftion of Items.

8.2 The contractor shall cease operation of the ALPA
on 1 June 1976 and begin dismantling and removing all equip-
ment that is not to be retained in the reconfigured ALPA.
The removal of equipment from the remote sites shall be
coordinated with reconfiguration operations to insure the
necessary equipment is made available when needed. All
scismometer boreholes and remote site lema!es that will not
be used in the reconfigured ALPA, should be cloe;d and
restored in accordance with the approved .ivironment.l
Assessment, State of Alaska, ELM and privwite land owner

requirements.

8.3 The contractor shall assist in the ARPA/Det 460
reconfiguratipp as specified in AFTAC Project T/4107,
Amepdment 8."

C. Time Schedule: All work under this project as amended should be
completed by 30 Sep 76.



6 March 1915
SITEA~T OF. WOR~K TO ItE DONE

(103 5*ClIoG/AFrAC Proj cct Authorliznat ion No. V'I6YO7 /1HI/E'R)

1.0 lDescriptJon/IDefinitinit of the ALPA Project

1.*1 Oh h'ctivi'. This pro ject is bc.ing ut-dertaketi to provide for the
continued ope'rhtlon of Liha Alaskain Long P.2-riod Array (ALPA) under Project
VBIA in support of Hie Defense Advanced Rt'search Projects Agenc ,'s (ARPA)
objectives to demonstrate the utIlity of large seismic arrays i n the de.-
[:action and discriudination of carthquakea and uaiderground explosions.

1.2 AIA Dvsrijtion.

j .3 SeopearndD rarion. I'laij projec: is scheduled to last fe'r 15
111unthi9 Lva;-w.niig4 on 1 July 1975, and Piny be extendled by the- government
to last for a total of 39 rionths. Duringl- this period the AI.PA i.,; to hle
operat(:d and waintuined ini such a %wYiy an Luo produce utsique high quality
sefsmic dtt~ for tire in governinent sponsored research prrnjects. The crra1y
may also serve as a test site for evaluation of new equipm~ient and proce~dures

1.4 roncrafl ack~round. This project conitinties thec opc-ration of the
ALP'A which wasi instt~led startig 1i1 1968 tinder Project VT/8707. Ope-ration
since then has been accomplisbccl unde r 1'rojecLs T11707 -Iev *,/370-/. Data
from the atray is transmitted to the Seismic Data Analysis Ceiter (SDAC)
for ana1ys: ,;and permaneit, retcint ion.

2.0 AT.PA Fa c If.ti #7 s

2.1 The government will furnismh the Ihinitoring and l~iinteinative Criter
CMMC) bu ildi ng locatu-d oni Pedro Dome Alaska, along Wiit each of thi'1 19
rcemote site ele'ctronic-, buildings.

2. 2 A coiripl eto ' dercriprion of these '' iilv IN 1.1"VS411ted in
"Installation, Oper-ation and Kalntenancc Kinual, Alaskan Long Period Array,
Model 33000".

2.3 The governnm. nt will furnish all electrical scrvices, water, and
sewage to the 1*I.

3.0 Governmnit Ftirnished Promp'rty.. A copy of Lbo poverntoitt furnished
equipment (Ci's) prosently beini, furnishecd to' the AL1A. contractor cani be ri--
viewed at the AFtAC project office, V1E11 Scismological Center, 312 14ontgo;'ivjry
Street, Alexandria VA. The same CFE should bi- made available Lo theC ALPIA
contractor under this procuremenit.

4.0 Crintractor Fti riishcd P'rvn(!r y,. The contractor is not retitired I 0
furnish anmy propert-y*
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5.0 Specific Tanks. The contracLor shall :;upply the nce.nsary
personnel, services, and materiais to opurate the ALPA as dzc~ribcd below.

5.1 Mannpr nj3[uircmerts for Opera2t.inn And Mlii,,teia,,e, or the ALPA.

5. 1 1 Tht, r.onL racior will provide a st.af. of at least thrc. qu-ulifi:d

personnel at the ALPA Moni taring and Mainrenance Center ( 10.) to m~an the
array on n onc-shift-per-day, fivc-days-per-week basis, with provision for
£ mininuui of nonitoring and ,naintcnance on weekendn arKI for e'nerr-uncy
sybLen maintenaice and moltiLoring as required at. other times.

5.2 The contractor shall operate ind ,rai,,taiti all ALPA svin,,oigrahic
systems and equiptncnt, all radio relem,:try equipnent, all components uf
th. dat& acquicit.Lon ;ysLetws, all special test and system evaliatl.ion equip-
mnent, and all ALPIA facilities. The basic guidance for accomplishing all
operations and maintenance tasks is provided in the "Itistallati.un, Operation,
and Maintenance Manual, Alaskan Long Period Array, Model 33000", dated
1 October 1970, updated 1 February 1972, and 1 January 1975. All proposed
deviations from these operations and maintenance procedures will be brought
to the attctntion of the AFTAC Project Officer, and if approved, will be
appropriately documented.

5.2.1 Implemncnt and maintain a comprhcnsive quality control progran, to

assur, reliable and higjh qluality data acqim. ition. frin,:mission to the
Seismic DdLa Analysis CenteL (SDAC) in Alvxaitdria VA, and recording on both
,ilL{ t :.ic tape aitd develocnrrler fi l.m at: th,. N-I1C.

5.2.1.1 The data acquisition systems are Lo be eval.uated and if necessary

changesi are Lo b tide in the suismograjhic system, pir.areters to instir. hir-h
quality nci~aic data is made available to the SDAC onl 24 hour-per-day, seven1-

day-per-week hasl::.

5.2.2 Establish, maintain and ex(:cttte a comprehensive program of pre-
ventive and emergency maintenance utiliing the rcsmults of data monitoring
and historical records to insure that the ALPA systems continue to operate
properly.

5.2.3 When quality data is not being received and recorded at the 1M,
find and correct the problem in a timely and efficient manner.

5.2.4 Document all component failures in order to obtain staLL.tical
information pertinent to long term operations (e.g., manr.time between Cail-
errts I r ,,'h uqii j.mvmtr item).

5.2.5 MaIntain an adequaLe %tuck of spare conpon,.nts and expendable
s,,ppl i t.s at the MIC I.o support conianuouts array opcr taions.

5.2.6 1,Li,,LP. ii, i,.pair, anid prtserve th,' facilil i .P; and eqt,; ,,:,,-nt a..%.-i-

nt(!d wL(t-h the AI.PA in accordance wl.h I:iae Dfense CLntrirct AdministraIti,-,
Survium:n (I)CAS) recitirenmcaLt; and sound Industrial pra:t ices.
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9.2.7 Pe'rforn im.aures rcessitry to control ro.;iuaI avd su-fat., degra-
dativit au all rcmit. sites, at the MMC and on any acess romic L.:: leadi n
Lo the 1 uwuLe UiL(,:;

5.2.8 - Inure that !he immediate area stirroundilig Lhc MMC anid each remote
site is kept clean, and in an orderly fashion.

5.2.9 The contritctor shall he respoiisible for furnishing the necet.lary
general administrative and logistical support which should include but may
not be limited to:

5.2.9.1 Vehicles and their maintenance.

5.2.9.2 lhdlicopter service to transport meni and material to any rennote
site to perform maintenance operations.

5.2.9.3 Spare parts and administrative supplies.

5.2.9.4 Telephone service for the MHC.

5.2.9.5 Propane to fuel each of the 19 remote sites,

5.2.9.6 Fuel for the MMC heating system.

6.0 Ap Iicab1C Spesificatio i, Re tilations ndnuals

6.1 The "Installation, Operation and Maintenance Manual, Alaskan Ion ,
Period Array, Model 33000" shall be used as the b1asic guidance for the op,'i.a-
tion and maintenance of the ALPA.

6.2 The specifications defined in "System Specifications, Mcdium

Aperture Long Period Array Model 33000" with its 35 attachments shall be used
in conjunction with the operations manual defined in paragraph 6.1 above to
insure all AIPA systems remain within tolerance limits avid continue to svpply
quality data to the WIC and the Seismic Data Analysis Center in Alexandria VA.

6.3 Guidance and documentation portinent to the data acqutisition calibra-
tion conptt er programs is contained in "Computer Program for the Alaskan Lung
Period Array, Volumes I and I".

6.4 The contractor is required to follow all govvrnment regulations
pertaining to the upkeep and accounting of all governmi'nr furnished property.

6.5 Historical information in the form of past monthly reports, special
reports and final reports may be made available at the.contracLoro request.

7.0 Maintainiip, Records altd Preparing Reports, Data and Other

Deliverals , c. ,
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7.1 Thu contractor shall be require.d to keep records on component
failures, ,rosion control, remote site visit:s and other items as may be
speciLi(d by the AFTAC Project Officc'.

7.2 Upon approval of a nystem change the conmtractor shall be required
to updatc all ALPA specifications and matu'al to re[lect current operational
procedures and parameters.

7.3 Hrport; atid dlta to be provided to t, government arc listed on
the Contract Data Requirements List (D) Form 14Z3) for this project. The
conLactur shall a:.sure that t:echnical reports, manuals, handbooks, draw-
ings, specifications, or other data required by this contract nrc. prepare:d
and delivered in accordance with contractual requi'unents. This includes
assuring conformitice to reqirements for -tyle, fortat, legibiliLy, techni-
cal coverage, content, accurAcy, adequacy, and delivery.

4
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APPENDIX 2 to TECHNICAL REPORT NO. 76-12

HARDWARE MODI FICATION
REPLACE DEVELOCORDER OSCILLOSCOPES



MEMORANDUM "WTELEDYNE GEOTECH

22 September 1975

TO: V. F. Johnson. ALPA MEMO HM-5001

FROM: M. G. Gudzin, Garland- .

SUBJECT: Hardware Modification - Replace Develocorder Oscilloscopes

PURPOSE: Replace Deteriorated, Obsolete Oscilloscopes with New Units

UNITS AFFECTED: Both Develocorders at ALPA

INTRODUCTION

The two Oscilloscopes, Tektronix Model 502, used in the ALPA Develocorders
have been operated continuously, except during maintenance, for nearly five
years. All components have aged, and switches and tube sockets have become
corroded and noisy from exposure to photographic chemical fumes. Major
repairs to these units have become impractical because Tektronix has discon-
tinued manufacture of this oscilloscope and no longer furnishes replacement
parts. The following paragraphs contain detailed instructions for replacing
the Tektronix 502 oscilloscopes with Hewlett Packard 1221A oscilloscopes.

1. Remove panels as shown in photo 1. Measure distance from lens to
face of CRT and record.

2. Remove 502 CRT including tube shield and all hardware used in the
initial 502 installation.

3. Photo 2 is an illustrated parts breakdown of the CRT assembly.
Insert the fixed retainer tube (with captive upper retainer ring) from the
top into the 4-13/16-inch hole in the base plate of the Develocorder until
the top retainer ring rests upon the base plate of the Develocorder.

4. Slide the thrust ring and the lower retainer ring onto the lower
end of the fixed retainer tube and push both rings up against the bottom of
the table top.

5. Tighten the lower clamp ring to secure it to the retainer tube.

6. Run up tension screws against the thrust ring only tight enough to
hold the assembly in place - then lock screws.

7. Slide the inner positioning sleeve (with CRT and shield attached)
into the fixed retainer tube and adjust for the same height as measured in
paragraph 1.

NOTE: This will be a rough adjustment. The
final setting probably will have to be
made by trial and error.

8. Remove rear extension panel of the EMCOR base cabinet and replace
with door No. DO21D U1 (supplied as part of modification kit).



MEMO HM-5001
Page 2
22 September 1975

9. Remove Tektronix 502 oscilloscope and reposition shelf to best

advantage for HP 1221A oscilloscope.

10. Install BNC plug on input cable.

11. Make all necessary plug-in connections and replace panels.

12. Complete final adjustments on optics and signals.

NOTE: The maximum vertical deflection on the new (HP) CRT is
considerably less than the maximum horizontal deflection.
If the vertical channel deflection is too small to properly
scan the Develocorder film it is suggested that signals
to be recorded be introduced into the horizontal input jack,
and the CRT be oriented so that the "horizontal" deflection
scans across the Develocorder film.

dn
Attachments

4g



Photo 1. Develocorder with Tektronix oscilloscope
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APPENDIX 3 to TECIINICAL REPORT NO. 76-12

SPECIAL TESTS



SPECIAL TESTS

1. At the request of the Project Officer, a special operational test was
conducted from 29 July to 1 August (75-210-2000Z) to (75-213-2330Z). During
this time, a 20-micron, 25-second calibration signal was impressed upon all

three calibration coils of the seismometer at site 323. The signal consisted
of seven sinusoidal cycles, a pause, then seven more sinusoidal cycles, a pause,
repeated in this pattern throughout the operating time period. The flag bit
was set to indicate abnormal operation.

No supervisory functions were performed during the test, field maintenance
work was suspended, and teletype logs were suppressed.

2. At the request of the Project Officer, special operational tests were

conducted from 1900 to 2100Z on 248-75, and from 1800 to 2100Z on 251-75
through 255-75. During these times a 20-micron, 25-second calibration signal
was impressed upon all three calibration coils of the seismometer at site 323.
The signal consisted of seven sinusoidal cycles, a pause, then seven more
sinusoidal cycles, a pause, repeated in this pattern throughout the operating
time period. The flag bit was set to indicate abnormal operation.

No supervisory functions were performed during the test, field maintenance work
was suspended, and teletype logs were suppressed.

3. At the request of the Project Officer, the following two changes were
made in array operation to provide data for special tests in Alexandria.

a. On 281-75, at 1932Z only, a 2.0 micron daily calibration (DCF) was
performed with the flag removed.

b. On 281-75, from 1816Z to 19172, a 100-second square wave, very low
amplitude voltage was applied to the analog multiplexer for site 312.

4. At the request of the Project Officer, the following changes were made in
ALPA operations to provide data for tests in Alexandria.

a. Each weekday from 75-315 through 75-323 and from 75-330 through

75-332, the following signals were applied to all three site 312 channels:

Time - ZULU Signal

1830 to 1845 Low level step function, 120 sec on, 30 sec off, repeated

1845 to 1945 Low level square wave, 60 sec period

1945 to 2045 High level square wave, 60 sec period

2045 to 2100 Low level step function, 120 sec on, 30 sec off repeated

2100 to 1830 High level sine wave, 40 sec period

- -
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b. On 7S-324, 325, 328, and 329, a 60 second square wave signal applied
to all three site 312 channels for a period of two hours each day. The square
wave amplitude was changed every 10 minutes, alternately high and low levels.

5. At the request of the Project Officer, the following signals were applied
to all three site 312 channels to provide data for tests in Alexandria:

Day Time - ZULU Signal

75-351 2000-2059 Low and high level, 60 sec square waves, amplitude
changed every 10 minutes.

75-351 2059- High level sine wave, 40 sec period
75-352 1847

75-352 1847-1852 High level square wave, 60 sec period

75-352 1852-1902 Low level square wave, 60 sec period

75-352 1902-2012 Low level step function, 120 sec on, 30 sec off,

repeated

6. At the request of the Project Officer, special data transmissions were made
on all three channels for site 312. A 0.04 11z sine wave was transmitted from
8 April to 21 April at an amplitude equivalent to 75 mo of ground motion and
from 21 April to 30 April at an amplitude equivalent to 20 11 of ground motion.

-2-
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APPENDIX 4 to TECHNICAL REPORT NO. 76-12

CORRESPONDENCE PERTINENT TO DISPOSITION OF
GOVERNMENT CONTRACT PROPERTIES



STANA!'! WRA A0.)U1Y1966PAGE O

(9I*~r'RV(J tI:NSRA104 AMENDMENT OF SOLICIT AT ION /MODIFICATION OF CONTRACT 1
I AMENDMEtNI,MODIFICAIION NO I EIIFI( Ifvt DAlt 3 *EOUIYION/PURCNASE REQUEST NO A PROJECT NO (IJfapp1&itwble)

AOOO 7Ju -3 _ . _ __ckJ jL i67O7.

ro -S414 02A- 6 ADMINISItRE6 ST (I it t ~w 1M5

Dallas, TX 75201

7 CONTRACTOR COlfl*I 9olno FACILI~TY~i~ COIJP s
NAME AND ADDRESS UAMENDMENT OF

-~~~~~~ 501ICITAIION NO._______________

Teledyne Industries, Inc. AUG 2 1976 DAFD.-_____ (Srr btock 9)
(Street. city. Geo tee I Division G. S OIA~O~RN ~~Q7 00

flte. iJ.0 L ODIFICAI ION OF
e~~P3401 Shiloh Road CNRC/RF OF06Q-7-.=06
codr)Garland, TX 75040

L MAIL TO: P. 0. Boxi 28277 A OATEOT75ju ..Je fcI

9 THIS BIOCK APPIES ONLY 10 AWIMENITS Of SOUTX 75228
[]Th. ,h.-n n-ekad 1-11~o soedd ,,l a,, ,, blo'b 12 1b, h, 1.- ad dole We.d lo, -pfl of .4041.,E D1. knedd l .~~ed
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I al of _1the- basiccontract............
1t madde thle aoao- aemn,.d -1-0IIII -9le Iathb MahI

1. The ALPA Project (VT/6707), contract F08606-76-C-0006, will cease to exist on
30 Sep 76. All further *reconfiguration operations of the ALPA will be handled under

Project T/4107, contract F086O6-74-C-bQ45.

2. Attachment 1 is a listing of major equipment items furnished as GFP on Project

VT/6707. Attachment 2 is a complete listing of minor equipment items furnished as
GFP on Project VT/6707.

- 3. on or before 30 Sep 76, all ALPA GFP (Attachments 1 and 2) that will be used in
the remaining reconfiguration operations and all GFP that will be used in the future
array operations will be transferred from Contract F08606-76-C-0006 to Contract
F08606-74-C-0045. DUPLICATE ORIGINAL
4. A copy of this modification t"ill. be filed in each contract in order to reflect
accountability transfer.

5. The contract price is Tsot changed as a result of this modification.
2 AFTAC/TG
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DEPARTMENr OF THE AIR FORCE
HEA-QUARTERS 1O03-T. TECHNICA C'PEAI IONS GROUP (AFSC)

PATRICK AIR FORCE LIASF- FLORIDA 32925 r
FPL ro VEI .A Sei noloqlcal C nler

312 W.,"ntccrery Street
ATN OF, Alexcrriao, VA 22314

SUwr Transfer of Equipment Under Project VT/6707, Alaskan Long

Period Array (ALPA), Contract No. F08606-76-C-0006

DCASI)/DCRT-DD-CO22/Mr. Henry Wopperer

1. The Alaskan Long Period Array Project (VT/6707), Contract
No. F08606-76-C-0006, will terminate on 30 September 1976. By
that date, all government owned equipment assigned to the pro-
ject must be transferred to other organizations or be declared
excess.

2. Attachment 1 is a listing of the spare parts that h.c-,e
accumulatcd on the project over the past eight years. Request
the accountability for these spare parts be transferred to
FB4300 and shipped to Building 628, McClellan AFB CA 95652.
Attachm:tents 2 and 3 are listingsof equipment presently carried
on the ALPA project, for which accountability should also be
transferred to FB4300 and shipped to the same address. The
equipment on Attachment 3 should be transferred separate from
that on Attachment 2. Attachment 4 is a listing of equipment
which should be transferred to the Montana Large Aperture
Seismic Array, Contract No. F08606-76-C-0005, 214 N. 30th
Street, Billings NIT 59101.

3. The Teledyne Geotech point of contact in the Fairbanks AK
area for the transfer of this equipment is Mr. Bill Lee. He
can be contacted through Capt Tony Perez, Det 460, APO Seattle
98737 (Telephone: 317-377-2180). The point of contact at
McClellan AFB CA for the transfer of this equipment is Sgt
Ritchie, LGSE (Telephone: AV 633-3448). The point of contact
at the LASA is Mr. Bob Matkins (Telephone: 406-245-6332).

4. The physical transfer of equipment on Attachments 2 and 3,
and the spare parts on Attachment 1, will be handled through
the Eielson AFB AK Transportation Movement Office by Det 460
personnel.

5. Costs associated with shipping the equipment to the LASA
are chargeable to 57T 3400 301-47Z1 13341C.03 463 S662400.

6. Request that the equipment tronsfers be expedited so that
the action can be completed by 15 September 1976 as storage of



this equipment will become a problem past that date. Should
you have any questions concerning the transfer of this equip-
ment, please contact Capt Robert J. Woodward, VELA Seismolo-
gical Center, 312 Montgomery Street, Alexandria VA 22314
(Telephone AV 221-7577).

FOR THE COMMANDER

RALPH W. ALEIVINE, III 4 Atch
Chief, Research Branch 1. Spare Parts Listing

2. Equipment to be transferred

to FB4300
3. Equipment to be transferred
to FB4300
4. Equipment to be transferred
to the Montana LASA

Cy to: Montana LASA, w/Atchs
FB4300, w/Atchs
AFETR/PIR, w/Atchs
Geotech/Mr. Gudzin, w/Atchy'
Geotech/Mr. Lee, w/Atchs
Det 460, w/Atchs

2



INVENTORY OF SPARF PARTS FOR PAGE, I
CINTRhCT FqSbob-76-C-0006 01-05-77

NJo NOI4FNCLATJRE . 4ANUFACTURER PART/MIODEL: OTY COST TOT C6T

000 ATU~flMC~lSWTCWMA~lWEJX 26 3 .40 1-40
000?: ACTtIATOROMICRnfl5TCHW.HARlWARE JX 20 a 040 320

M"f04 ACTUAT3.MIC~n5l1TCHW/H4AR0WARF JK 61 11 040 o
0005' ACTUATR , MlCqrSWITCHwAR0WAqF JK s1 a .40 .120
OOoSADAPTE~ POLJNn 3 To 2. P(N POWFR CORD 41Q ? 1.00 2.800
000? AMPTF0R4DP.,&HIL./NEXUS 1006 3 44.00 13?2oo
000iq AMPLTFEOP~1*sHL/NEJ6 101102 1 SOS

O(oo A4PLTFIF~. 9 M~ryiAI EA5,.qEMEbNy5 CORP. FST-152C 4 W:oo IW.00
nn11 ARmATURWKTEETYPE. 184002 1 3.50 3.50

;Ol APPL 7CATDR#FL(iTD 
l00IlI 41;?~~~

.BATTEP~YOSVOCO 00
0060 8EARTNn0ROLLER,DEVELDCOROFR ?TQ4 2 2 35 4.4,71
006 1 RO~mqoUARJTlSFS4OkETE1W 90-311145-01-01 4 12:0 W00S00
onb RRACKET.AEI GA DInFDE' 3 16 00

0065 1RTDGF9jJLL1WAvF MD)A 942-1 1 Kt 2.0o
nob6,8~RJ5HS VACUUm MOTOR 65n-213 a 1.10 8.80

oo9800D MNITOPoSEISMD4ETER PHOTOCELL. 90-31086-01-01 1 1.25 .025

00; q.8EARING# :EVELDoCOROER. F1942 -2I

nn71 REAPIN39EVEfLtoORDER R-46-2-112 1 1047 1.4?
0101 CAPACTTO~vLOW VOLrVAGE CERAk4IC#I40LtP.?sVflC 4 .90 3060
0102 CApAC1T Qi.1OpF,5ood1V)Cq10% C'CAO8X100K 12 .90 10.80
0103 CAPaCyTSR(0330F 500VDC, 10PD330JO3 2 .32 .O4
0104-CAPACTT0~ORIIO0P~:,5 0 VDc CmOSVOIO1J03 10 93? 3#70

01 C~AT R40,srqOWVC2I5FO20IJ03 12 sl b9

0107 CAPACTT,614I CEAMTC, 220PFISnD C,405FD2?.J103 2 .59 Iola

Oo9'CAPACITOR).3hoPF:s00WVDC, .45O6I0 52 1.04
0110 CAPACIT(q..OOOATJF.20uVlC C"O5P0391J0 3 I t :i

011CA ACTT RSOOPP\50MVOC, CMASFrDSOIJ03 2 .66 1.32
q11?. CAPACTTO4'v5fiDF,5oOWVDC C4ASFD56jJn3 6 .42 205?
0113 CAPACtTnflv@.01AJFv200Vi)C IS232 :1 1;

0115 CAPACdjj,0 22?UFq8oWDC- 222' 8 t 2~ 9i
OCAPACTY040 00 UF* 0VDC'RI

IlCA ACTTORQ,..O1OIYU 0 C 1039RO 6 .52 301?

01 91 CAPACITO Rio1 OI*, RoV)C 12 19RS 10 052 S821)
0120 CPCTR:;JV. 8 oVOC 1,9R
0121 CAgACtyO:1q ol~FqUoy5C 1 19R6 12 :14 6:11
01??. CAAC1 4' 0.2 VtguSVDC 2293 057 1.71

ol CAPACITO 4TANTALOM. 0~2 I ?uti3D CSISGL3K I s6

0125'CAAI Q ,.033,UlO0VOC 33191 1 es? os

o126' CAPACITO4'-OFILM.O33PI9AeOVDC 4PS-S33  2 .26 5
01CAPACITOQv.O&muF~sOV0C~lOS 6839R2:1
02CA ACIT0qo..lUJF.1OvOC ys1

0129 CAPACTOR~,.1U7.35VDC C5136S1049 6 81 9 4.74



T-4VF4n~ly OFl SPARF PARTS FOR PAGF P

CINTJPACT FOR606..7bC0OO 0..05

NO N0)MENCLiTJRf - MANUCURER PARr,ODEL- 2TY COST 107T CST

Mj30 CAD AC ITO-i* ILJVAFo0VDC 10 49pe 6 SOS 5-IO

0131 CAPAC ITDR~o 2 1 Irn90VDC- I1 4RS 1070

1 13?0 CAp.ACT0 4..331iW.S00V5C 
bpS-p33 3,4

mi3 CAPACTT0+9.471IF,?25VDC, 5CO?34?XO25OR3 z .54 1408

()j4C0 T'-4 JF;,.OOVDC*DEVELOCORD[R PKM 54 1:7;

VI)S' CAPACT70Q, .821'P * 0V!IC,*FIL.TERwA4PI.1F1ER Z1KB24( 3 1*42 4.25

n137 cAOAC1Tnk lo IiP 35VDC CpS 0 I 10 .9 79

I1 7AAT0~ZOI9Y~ L-.32O0 14 1:12 101OR

A 1311 CAP ACT41 O j.~,:0OVC 249F.41 I1.0

o14ft CAP*CITq 9fl 1.O11..oo0v3c 4CR-201 2 1.05 2.16

nl141 CA;)ACTT 0 +v'I o II!.35V0C 
4

n11CDAI .jnJ fV3C EL.FC.TRfl CUR 21fIt180SJ 1 15.50 5.50O

~ AAC~l9 HR i0450 .7e *Is

ni AAT 10 FOSD CELC VErAI0 2 5.5o 11.00

O1SCAAT;~. *5~CE~CCS13PE1Sb 11 .09 8.06
0147 CAb1ACIT8V1S.niW, 20105C

ni C~AT02IF.5OC BR 204S0 2 .93 1%6
01.4 CAPACTTD~q? kfF' ;5qwC CSTRe?) I ~
n1jui CApA(rTy .220 F. TV~c CR26 39

1151 CA0ACTT34q8LZSJF,5w1)C HR ?S45 1 e 061 0

AIS? CADAC1T044v2.7. 4JF~flV3C CS13BE2?6K 1 .79 VB53

03 CAOACIT0413 3.fiJ9lOV3C CS1q 3' 1 T .791

OISS ACqyAPACyAL49 t4,3.0Ur.IC D CS138E4T6K 13 .09 10.27

noCAPiCT0i4.7.fF910V0C 84508o4 '84

niz%% CApACTT)+q?0i. mU1 SVCI 6t1i I .90 9

ni1,? CAPAC1 O4lO UO F1 VD CSi38107K 3 .79 2.37

0 1 s o C A P A C T 0 4 1 1 0 0 097 .2 O O B p 1 1 0

01 20 CAACI y v~,S 4Dq~jc 6 SOIDI6 1040JJ4 2 lea? 2

n164 CASE SPa.4E SEYS&,DME1TER 9M-12mas-10 1 13:00 75004

n~b CIRCMJT ~iWEil(F49 AMD5SSflc mAx. 30C~~ 1 1 1:2,
Ota cLIP:ALL,!G4T0RvTES LEAD 0 :2

01170 CLT;.ALLI3A 09JEIT LEAD.0.CP 60 so? *0 077

0171 CLOCI~.TELETYPE 7011A 4 0:00 0000

Wi? CL cxq703 C11 4 M A 1 0 0o.00

nVI?3 CO-L qjSM~ R IrIKl? 04MS 90-31337.01*01 3 50.00 190.00

I 44co~w OILDOESS ltREPT &M-

71 4 CO04CY044 CANNON,!S ' OD$50-P102"*1F&4, I :S~ I,
01?? CB ICY 3ENN?9RADIO PANEL PTn F.6.4S1.0

t)70- CONWFCTOR4OAvTAt' PANELI REEPT1CLE '44000 1 J:36 101

n14CNE Dg 9T~ C*XT4LI PLjO 2 2 40 :9

ot5& cONWECjg';OXTL 91816 Pj 7 :6? 07.22

"s CONNcola nR9IjjA~eDT~ $i;01i~ S9 2



T4VFNTfORY OF SPARF PARTS FOR PAAGE 3
C)NTRACT FoR606-76-C-0006 o-57

-------------- ---------------- - --- a.

"JO N04ENCLATJRE - b$AvJF Ac.TLRFR PART/MODEL 2TY COST TOT CST

olQo CONNFCTbR'.ELCn,38 Pity' /SNFLLI 8016-.3R 1 5 47 S'*47
n191 CDNNErTD49di"r.4FST1Rq06URL.E 28 PIN 88n0?BD 6 6.35 38*1n
nlg, CO!N TO'idIr4ET!RExTEwoEq: ROARrD.6 2I 8 OJ,"41 5.5 41
n191 CONNECTo~Ii dINrHESTER. ExTE .DER ROARDOnJLE28PI 8BflJ28 1 6.42 b.4?
A19S' COKITACT ASSY;,ASR-3S TELE'yyPE 179639 1 R.oo .000
O)199-COLPLINGeFLE ;1LEvTELETY0E 193565 1 1.00 1000
07O0 COVEROOYNEC.TMoPCANNN D01997?719- 1 10543 1.51
0?01 CovERGLASS*VACUUM C4A48EpvTApE DECK 3111759-10 2 27.00 54.00

1) ?. CO0N4N F CT 1,44 %MPHj!NoL_ R1C 31-.104 6 2.40 14.40
o25 e2 DIAPHRAG'4oPROPANEPRESSURE REGULATOR ICS359 4 2.00 8.a
07 3 DInDE9AEJ 3fS 17 24 2:0 60.00

n;P5S, MOM0 1N4S6A 6 .42 2.5?
n?5%' DIODE IN645 1 07 670
() p 10 S'II rFIN71 ()A 4 1 *9o 7060
,(p5.DIO)DE IN7484 I 1o05 1005'
OpS4-DIODE lN752 1 1005 1005'
0260 DInDE INS3A 4 2.00 B-00
nP6j 100 1D N75*A 16 1605. 16-0811
n?6 1IODF IN756A 1 .78 .78
0263 ninflEQ.IV,?OmA IN757 2 1.10 ?22o
021,DIODE I;12 4032

o?6& 00o7 IN938A 4 109 4.0

6?67 DIODE IN9~189 2 14:p0 28
A?69 DInO IN9 638 2 1 3~ 2.14
n >6 14 010 1 WFNq6eg 2 .78 1.56
op oDIODE IN9698 20 .78 IS'.6o
O271 DIODE 1"49918 ? 4,43 8,091
n272: DIODE INI184 5 3.55' 17*75'
nP73 DIODE IN1200A 2 2.10 4*20
02?s4 OTOOF 1N9912 .62 7.44
np75' 01007 14?nTl 13 1.00 13.00
0?76' DI0DEsPLJG-IN RECTIFIER! lN2389 5 7.35 36.75
fP~y-DIODE IN29 919 2 .12 10:21027! OInDE IN302 7FI 2 5.00 10.4
#)279'DIODE IN~30R 2 5.00 10.000
0280 DIOE IN30l3 3 .28 e94
DPAI DIODE.75oMA.5p PR IN4001 2 s38 676

024D3D N4445 4 :34 1.36

0284 DIO! IN4S70 A a 10.25. to-5o
n? 6 ' DIDE 1'4576A 2 6.30 12.60o
0287 DIODE 14411 11000 1000
0283 DIODE 1 N4 71 9 2 ." 102

oP89- DIODE INU2 a0 ? 09 79-
0290i DIODE IS289 1:33 list?

oplDID NS2318 12 .95 Il14o



INVFNJTDRY OF SPARF PARTS FOR PAGE, 4
C3NTRACT Fo8606-76-C-ooD6 01-05"77

--------------------------- ft------------------------------- -- mm----- w-
YO 'JO&ENCLATJRE -4A!.YIJACTURFR PART/MODEL' OTY COST TOT cST

--------------eeeeeee-------- ------fl;

npqj (oOnF INS235R 7 1,33 9,,31
n q4.1 (Wrn 1N%237R 3 .66 1*94
,-pg, r)lflF INS394 5 .99 ~9
n?9s.)InDF- INS240 A 3 *so 2664
119? DIODE I152 44A 4 .66 V64
r'p'a DIODE INS245A 3 gas 2064
n?4 D IO f~n .884; 2 ea 176
n'o D OI "lF IN525in' 2 .99 1 694
n3o1 ()IflOF o1'-I66 1 1.00 1*00
njo DIODE 013-5~q 6 *66 3.96
n30 OnDF 013-67H 6 .88 5.028
().;() DIoDEF 031.635 3 1.10 3A30
nos 01007n 3Zpj32S510 4 3650 1400
nin6" HflDF 3en132hfln 4 7.25 29-son
fl-fl7 01007F 32fA3024djp 41 .88 36-DA
0'30~ DIODE 3zfi30esl10 10 sea 8-o8t
n~n; DIOD)E sSC R 36FID 4 4*30 17o2f
03I10 nInF gol7 4 2 :65 10:.
n~ll DIOOF,,;C;4 o 3 4 SO 13 ~0
nqi' DnnFr C3nv 4 4.50 19.00
1313 uhonE E03n0 A 2 .BR 1.76
nl14. DItODF FOD,666 4 *Be 3.52
031r~ini')DF 2WS 1.00 2*OO
nj SDIOOESC+ rIaC. SC4SD 2 4: 80 8.00
nfly DlnnF SCF 2  1. 0 6*00

w 0 c r0I7n T~rv *Be 6.16
n 1.DII~FY 14SA0 1 1.50 1.5f)

o32D DIODE TI 14SA2 1 1:50 050

g32 DA.0EtASooRPN PRSSR REGULAOR IA 5o10 1 *8 lv s
032Ci DvIE A5 SY..FTLM9DEVELOCOpO1R t0-7?34S0I-o1 1 00 40.00
n4o1 E TEP51 d'.FRANjC~9j ESTAH. ASSY. 9-10fo-l R so DO
nal FIL~f.1S M4'.ODA,FI4~E GRAIN 13fln n0o , 884
(14 3 FILTER ASSfo9mILL'I'qnF Y Y1244000 1 25.0 25.00
0454-FILTER TEO FUFLIS 54CRON ISPRO139 8 1.00 8.00
04ST FLEXURt- ASSYe.ThIFLEXURE,SFISMOMETFR 90-31154-01-01 11200#001200*00
flaq;FLEXURE, 9E401x 500p g00 7 3m:00 PicOO

nqFL~xtjcE94EY4OIX 5008- 00 6 3R.00 228o0
0460 FLFKIIRE*4E4JOIX 601?-800 9 50.00 450.00
041 FLEXURE93E401X 60161-600 6 38.00 228.000
046? O~WE;Y NnV~gCR~ 90-04084w00 6 1,04 6.#24
0466- PAm~ ASSYet ,Yr200 M OULF; 90-31666-01-01 1 3.50 3:50
()465, FJSE sMDL, 3/n AmP 7 o4ft ?.'o

06FUE.AGX 1/4~ AMP 10 .17 1:70
MDFUCr,AGX I/? Am,, a .1 113

fi469-FUSE GwA 1/7 A4P 8 o32 2.56

so? USF: 3A'3 S310MnL' /p' AMP 7 64~

fl 4 6. FuqE#3AG'vAlC A4", it 37 .1



!NVENTnRY OF SPARF PARTS FOR PARE,
CINTRACT FOR606-76-Cw00 06 ol-o5-77

NO NMENCATJ~ . ANLFAC7RERPART/MOOEL 0'TY COST TOT C6T

0473 F1jSF,3AG*ASC I AMP 5 Oil '60
nl474. FUSE, M% (59) 1 AMP 7 .40 2.0o
047 t FUE9,AGOAGC A4P a
n47 6 USF,3AG j31. nLI Akip 23 :4 597
M47?9o FUSE 3AG (M1 L W 0 AM0P 10 .30 3900
047y FUSf.A86 5AMP 4 3
fl47qFUSE.,AG9A3C 1; AMP 76%
01480 FurF,%' 6 1/4 AMP 14 .30 4:2
04R1 F'USF 3 5A 39mDL 8 AMP 3 o30 ago~

0 cn4, GAS ET SEA~aNG.PROP1ANE REGULATOR 185811 *S0 5%5n
0t , GAS ETRIAX rONTROLLEQ1

059GAUGE DIRECIT PEAD1'40 Ui L,' 5VL148 500776 2 6.60 13.20
vigGEAR99EVELoDEVELOCORbEt 5 11 75
O,11BEAR SE1T#100WPkI.ASRmw3S EEYE 125 1.00 4.00

02;11 GEA~q~pU4.DEvELOCOzE y 562E0 90
nr12. GEARqWORM,9DE#FLOCO DER 05-10 ? 3.00 6.900

-1BEAR: WDR419DENFLOCORDER 06.03 1 §:0 1:0
BS R ILL,~ A C vHMQ TAP ! EC 3107210 a 2.0O 20000

096 UIDV'ASSY..TAPE bEc'CI 3111659-10 1 74:80 74*10
on~ly GRIPoKELLEIS 31171 9
nril S AIIGE A A $4944 ECK 3110 1 O 1 33.00 3 2o 00
ossi 4EAD CLEANiR AMPA TAPE VECK 057-007 3 2.00 6.00

% I4,EAovREADV0R1yE'TAmE DECK 3118430-01 1p2S@:8125 0-t0
I HET ANK~jkTF1YCHARSER 0

NE ~ kNjiS*;OL0Ea I4G I 0NUAR 4071 5.90 l
oris' MU6/aRAKE'AS .9TA E 00'C 3125306-01 2 3.50 7000

n S.0OL(ER.NYL)N:$PAN-Ty CARLE TIE I~ .0q 1 11.":j
Olo UT1.5 MHOTC-200 P4.O 1 L.ES mw.5o0 1 10 1

0601 I 4OUCYT 10 40 TC-200 M*ODULES 30-24 4 1.26 5.04-
0602. INTEGRATtD CIRtU'IT.DJ6kLJK FLIIP/FLOP 4?3CJ 7 4.75 339?3
0 01 INTEGRATED CIRCUIT gj4% 216
Otok. I NTEG;RA ED CI CuIT ejjALI 4 INPUT BATE 5 :?i it 75
0605, TNTEGRATEO CIRCUIT ,DJIL 4 INPUT GATE 504AN 19 TOTS 147.25'
0106 INTEGRATED CIRCUIT 0J6i INPUT BATE 50 r1:i3;J

060 1TEGRATED CIRCUIT, 1U~ INPU ":,1 '5031
0609 INTEGRATEO CIPCUIT, RIPLE: 3 INPUT GATE 50761 15 S.BS 13362a
0609 INTEGRATED C-IRCUIT.TRIPLE I INPUT SATE S0 73N I SOBS 7i '040F'10 INTEGRATED CIRcUIT9J-K FLIPI#FLOP U0'61  69 14 361
0611 1 NTEG A7 ED CIRCUIT .J. FL! 1/FLp O094N 49 U4 256.
0612, INTEGRA TED CIRCUIT .D AL14 NPUT NANO/NDR GATE 534CJ 4 5.00 20.00
0 1i INTEGRATED CIRCUIT 0Jh2 INPUT N6ANO/NOR SATE' & 1:00 ?DD
0211 ' INTEGRATEO CI;CUIT.:IJADI INPUT y M0 OD GATE 1319 t 500 31-.00
0615'1 ITEGRATED C1 IT RIPLE, 3 INPUT NA;NDOR BAT S3?C1 6 5.00 30*00



r.JENTnRY OF SPARE PARTS FnR P4 137 0)
CI)NTRACT F08606-7,-C-oo0A 1o7

n,615.) INTEGRiATED CIPCLIITIROJ LOCKE I P L/FLO 53gtJ 1 .005O
0~ I I TE RA ED CI ~ u ly ~ j LI 4 N ~O Rjn GA TE %4 R 1 * o 6500

"2D~ INTEGRA? ED CIRCUI T *)jAL4 INPUT NANO/NO GT 547CJ 19 5.00 9500
nA1l INTFGAQTED CIRCUITJL S NPTGAF 54 R 3O S*00 1000

0,2 INTEGRATE) CIRCUI1T 5754N 14 5.00 70*oo
nApj INTFMRATED CIACLJIT*DJlkLINA4O/NOR PnWER GATE 587C.) 13 S.00 6S4;0
OF24 INTFGQATEIO CIPCOiT0fl1. AMP- 70'jRE 5 1.65 R. ~q
nfA25 I~jTFRpATED ClPrI7,~f.AD4p 70qrE I0 1.65 16.50
nA-2S, INTEGRATED CIRCUIT COAtPA;ATOR 71nflE 2 1.50 3e00
nf,2y INTFrGRATEI CTRCJIIqCOk4PARATOR TInjCE 3 I:Si Ae~

n?,INTEGR&TED CIRCUIT*DJIALI INPUT NAN'D/NnR GATE L921 t 1.05 0000
ni?,INTFRRATED CI*CUIT L11'00 5.*00

n*3r) INTFGQATED CTRCUIT*QJlkN: INPUTY NANO/NnR GATE L946SI 4 5.00 p0oso
()3 !NTFGnPATFc) CIRCLIITeVOLTAOF FnLLnWER LMI 07

nN2 TGAED CIpCU jVTAEFLDWEp L'430i
1433 1 TEG ATED CIRCU I D'ALI4 INPUT NAND/NOR GATE MCR30P 2 2.50 5,000
0,4 INTEGRATED CIRCuIT:ODJALI , INPUT NAND/NOR RATL MCF132 P 2:50 20080Af3.INTEGRATED CIOCUIT MCA P, 7.n(% T E~qTEDCIpQIITNEX IwvFRTEQ4pgP;01
tnS.37 I 4TFGPATEO C1RcUIT.HEX INVFRTEP MCAV7P 7 2.50 17.0o
n&~3R INTFSPATED CIRCUIT9DikLl NA~JD/NOR POWER GATE MCA4,4P 19 2.0 '76so
noA3 ;. INTEGRATED CIRCLJITqRS/JK FLlIP' CLOCKEO FLIP/FLO MCS ~P. 2: 10 12:MI
n640 INTFfGpATED CIRCUIT ojAO'2 INPUJT NAND#INOR GATE MCflR 0
n41 INTEGRATED CIRCUIT R S/JX CLOCKED FLIP/FLOP MCA48P 6 Peso 15.400

P41INFpTE ClRCUIT9TqIcLF I INPUT NANO)/NDR rAy MC62P 3 ; 10: .S
0644 INTEGRATED CIRCUIT M4CIT12CL 211925 224So

ni45, INTEGRATED CIRCIJT,0i t2 INPUT GATE 5N34,00.1 as0 20.1

0647 INTFGRATED CIPCUIT.OJAL' 4 INpUT GATE SN%42OJ 4 ,03l36*2?
n64% INTFARATED CIQCUIT90JA, 2 INPUT NAN!) GATE SNS4LOoJ 13 10.15 13195S
fa;- INTEGRATED CIRCUIT SN4 LO J .O i,

06 1TEGRATED ClqCUITlTqI*4E 3 1 PUT 4AN!) GATE SNtL1J ??:t0 7.50
04SI INTEGRATED CICI nDIALI4 TNPNI NA DO GATE SNvs4L20J 2 7.60 15.'e20
n&5? INTEMRATED CIRCUITS3 INPUT NANO GATE SN854L3nJ I . ?B

03INTFORATED CIRCdJIT9Jot FLIPlFLlOP AND/OR 14PUT SM L IJ 1 2 9941
IN PGpA ED CIIJKI L ,j /~FLf) SN~tL;4J 2 1.13 2.2A

nh6S5 IN FGRA ED CIPC'J DCt.AMPETFF USRTTO23I 1 13013 13.13
0pINTEGRATED CIRCUITO0iA4P.a ul;03 I : I:06 I~aA ED CI :)aV EILAn

IFR T ITVOTABI ~EG LAU1?2
0458' 1 TERRAIED CTICUIV L AE REIATfRO USPT?13312 1 7.38 7.38
q&S5 INTFGRATED CIRCUIT; VDLTASGE REGULATOR U597723 393 5 3o13 15'.15
p060 INTEGRATED CIRCUITAN'ALOG SWITCH4 *.9"?

0 E00 JA ANEI P,.039 3~ 9 3 4
0701 JC*;;RNlTnRC'4 JT6R4C 2 .75 1*511
a yo vJiDURNALj#4llmT 4ANO.SEITSNOMITER 90:1113p-01-01 1 J:00
0751 KITeELECTRICAL spLICEI,3-k 62.2 1 000
675?: MIT *MAIM?., TYPING MIT, ASR*33 TELETYPE 132204 1 87009 97.0



INVEbJ7)RY OF SPARE PARTS FOR P1E
CflNTRACT FOR606-76-Ce0006 o1-0"?

NO NnMENCLATJRE . MA4UFACTURER PART/MODEL OTY COST TOT CST

0754,K! ,MAINy .PERFORA T RI * READfP,ASR..35 VELETyPE 324127 1 97.00 97.00
n75r% K! S 'IIN T..PRT41ER 6 KEfVIOARfl.ASR-35 TKLETYPE 324128 1 71.00 71*oo

r. , KIT9RUSSERj STA'IP9SJPEPYOR 1 6:9 100 97 KIT,T~IAx ALlst.MENT 1 10000 10006
p7sq KITWRAP LOCK o4ANEP CORP. 6 3.00 18.00
nRoo L AM S NSEeVA . CHAMRER~eTAPE DECK 060-361 10 1.00 10*00
OgnOl LAMPMTN&TJRE CM3?S4 :0213
nOt0 LAMp*MINATJOF 33fls 1 :5 ,
0q03 LAwP,MTNATJRf 334 22 .69 15.818
0Oo LAMP MINATJRE 3137 .4 ?6

o ~po M' L I.,,NAT JRE P4 9 144 Ii U
n 0 S, LAM4P MINAkTJRE 344 7 1.1S-53.005
ofl07 LAmPMINATJRE 384 $ jo9f" 90f)
0pOq LA4P,mTNATJR! se 22 2.04 44.*RA
0A0;'LAbmp*MTNATJ4E 1892 6 .21 1.26
CR10 LAA4PqMINATJRE 2309 2 *25 .50
Ooll LA"P*#ISNATJRE*b4AND LANTERN PR13  a 01~ 1*04OFi11. LA04 .q JECyIANs 115o.125 VACq50W CIE 3 1.80 5.*40
f)113 L~4'oBE-I'4.l-~VC3O CLX 4 3.50 14*00
A pis, LAw0P,NEOw NE-?J 9 .69 6421
0q4LAW4PvMTNATJPE NEON Eto 3, :%
o)R1S LICrMTINICAyf)q125vAC.7Sw 2 2.342 2*3
wI19, LINT4Gq8RlAKE9TAKE-LJP MOTOR.TAPU DECK 8301956.02 5 2.50 12.5,s
Oq;0 LOOP SENSE ASSY.,TAPEI DECK VAC. CHAMBER ai1014,6-10 7 16000 1lp*OO
n4 ~2.LAp.,TNA TJE SEw43 10 '49 [logo
AQ21 LAMP0TINATJRF 47 10 .13 193o
nqs a4ArNT ASSfqqS~lSqM1fP 90-31349-01-01 1 25.00 ?5%00
ogs2: ETERv.r, V3L!.0-30v SCALE ?;503 1 10.00 15.00

0ArI OTOR.PAN4S2A 0 SCO 402-0 soo1,0
085I4 'MOTOR l15 VAC,i10 RPI4ITELETYPF 193958 1 20000 20.00

04%MOP4YD ;VAC. fiRPl4*L* WI 0 173000
0 R 8574YD nA 36R~m 2 PHASE 33619 3 25.00 ?S900
0 RS3 M0TOR:.2?VOC-&L083E INDUSTAIES 4A0- 1 25.00 25.00

0861l P MTOP SLDWER OEVELOCORr)ER 8433 1 10.00 10:00
flR6 MOTOR4UlST9§w. Rom 90:26589:02:01 1 31.41 3le4l
ORO~ MDTOR*Pl4'04EL'ClRnFlR 90 30469 01 01 1 137 8141

046;MT 0R A8SY9 FTLM TENI-IONoEVELOCOROER L71WJ 1 25:30 2 * 0
0865' MICRO p4 MEMANI "/A 69HRE 488T 1 45.00 4s,908
ftq80,NEE0Lf9SYRj4GtBtCTOI+ D ICKINSON Is357-1o 1 *a00s~o
09101 ETW KS8f4y LADDE1,9.3S.14 48:03110
oci NRFIR;TEG UqNFR 18-30131-4 12 .00 000

o9S3 O-RING~ 2,116 404-720 7 SOS '35
096 0-RING S OgS *Is.
j,9550 0-*P1 2-Pl.N50 &- 12 :o5 :60
095biO-RING "1219-7 IT esl 83



!NVFNTnQY OF SPARF PARTS FOR PAOE, 0
CflNTPACT Fo160 6-7&..C-0o06 0-s7

'iO NOMNCLTJR MAU7A~TUrRPART/MODEL DIr? COST TVt CAT

nQAO7 ~2.213.N506.7 10 006 .60
n~ f-R~j, -215-P1506-? 1 .06 006

06 OQTr,2PPON067 11 *04 044,
mglDRIN69PARK(ER j44.3-NS8 2 2

n99jCL4LeAR~aCyST ALT2IE.Zz:oN~: 20.0 zdoo
RI1: T4fo~ 4 8,00 7e

P 0 CmART.ELECTRI E6TV:97-0 10 41
In() PAPERTE1.ETYPF,SINrLEi COPY14 i e
10011 PAPER,E .ETYPF$3.CO'Py- 7215 7 3, 2a39
1007 PI4OTOSFNSE CELL4VAC. c~i4'43R9TAPE DECK*. CL903N379 2 .00 000
lfl0q POSToTELfffVPE 601o
1000,pHOn L~LR.VSIWT~ CLI03/R 2:43 9's 7

loll Pi.4rTf SFJSCI ASSy.,VAC4 Ci4AWBR, TAPE DECK 3109687-IOC 12 55.00 660-00
mlI?: PIN9RflLL 3902o00 14 '03 04f

In~j PI9ROLL i:020:0%10 1

11%15' PIN ROLL 13 00 oi
I1n14 PLAf*.ROUO.CPPE.I4OFFNAIJ ROX .0Ioe44
1017? PLATF,!NSU,.kTO)R.FI!RERLISSMfl77AN .1 *S 30

1fI:LA~yt90.31074-01PO1 3 '08 $24.
1n1 IPLUG ISIN3LEI BANANA 212 4 .45 1.s0

I 2oPLi0.SIN$LEI BANANA(TEAR DRfOP) 45 4 8 9
02?;POT7NT IO4ETER,T RIM9200 OH4M 242W-1-201 181 9o.61

In24* P8yFNy I 4Erfq9TRIm$500 t0MM 275.1-501 1 7112 7.1f.

1nZ2' P TENT! 4EI*TRIM91KI 3?A2w--w02 3 4.50 19.10

inl V88: ARIAILE2.SK RV AY;I2A 1 2.1 0 :i
IF120 E EE RIM, lox 275-1-103 1 T.1l 7.l2

POTENTIOKETER:TRIM, ,2P1C:1;!14
n3 : OTFNTIO'4ETtP.TRIM. 4 iA: u 0 3  12 6:88 12"81

to POTENT104ETER TRIM. OK 79PRZOK 6.00 Io

*.z1o 6 .1 t::
10 nnF ~T ST LL.r59u~~t.m 317 0 49 3.4.3

10%37 PROBEF:TESTIOULLU F'INISH) 321 05.1 3814
lft3qj PUMP ASSE0BLYDEVELOCORDER 1 r,.0 .:00
1ft43 oIN9.4ALE C0WN7TC0mp so .03 .74
1100 PC *OAROtASCCDNTROL JJIMPER BOX 2003755 3 4S900 13V900
1101 PC NnAND.EETEwD14 C~qPRr.1? t' 0  1!giM I-07.9.1 1 11:00 11. 00
1101: PC PflAR09EXTCjDEE- CAR~oTAPE 101N SlEK 4104a& - 1 1 0.O ~S000
1103 PC 86 ARO,FL1P.PLOP1HISM' PrE0) Toll TIMING SYS 23046-1 a 35.00 170.00

04,PC SfAqflLIP-PLOPILD44 SP~rOlofT IMN YT 34: 3 858S 5S~
lif B c OAROOGATEIP-INOUT NAN)9qT.1;II MIN SYTE In 120;09
I16 C BOAr, ~jEI NOA4D) 12 Ik4ING SyST 23:;:r 1 0o.:0 ;0

1103CR0 094 ldIT 01R)O'1 DCK107264-10 1 110.00 150*00
1104 PC 80AR00I4PUT B#FFE% TAPE DECK I 11s,11e0010
1100, PC 5flARD9JpilT OpIyEjt*yApE DECK 119,191.011 90 Co



TNVENJTfRY OF SPARE PARTS FOR PAME, 9
C!INTRACT FoRbob-76-C-0006 oi-o5-77

~JO OMFCLAJRE. 4A4UFcjTR~RPARTIMODEL. OTY COST TOT CST

1111l PC RfAROOJJMPFR, CARD, If ARC, CONTROL.JLUPER' BOX 1 75,0O 75.00
11II: PC RfAR(OMATRTX CARD Y12 TIM~TNG SYSTFM 23nI9 1 100.000 100*00
1111 PC g0ARfl*OSClILAT0R ROARD,TRIAX SETSM0~4ETER 3?187'0i01 4 60.00 40.000

1114 C .jr~T4DL% 12 TIMING~ SYSTEM 23W2 1 7S Go 75.*00LY, U TL I 1f8 4S.00 4&.00;~~ ~ ,i TIMING SYSTFM S
PC R OARIOREO AM4PLTFTEI APE DECK R871.Ol 1 19400 15 00

111?' PC AnR §EDD)F'TP ECK M2:111 5 0Ito
ll~ P AAR: E5 ( ELLEJELICONTROL INTERFACE 90-38619-01-01 1 45.00 45*-o

it I PC 1;nARflSTRORF.GENERlATORq TAPE DECK 0;1:01 1 0.00 1 0000
SjllTF~ ~ ~ ~ ~ A1~IIE9~EDEKIIs.00 35'.00

115;C BRR 327UTTLKAPLFE 39-0-.01 1 20000 pow00
l;An3 RECTIFIER'l 1SflSA 5 P.25 11.25S
I ?n 4 REGOtLA TR'v411TQLGEN9 F IS4ER 1301-F 10 15.00 i00.00
120 REGULLATO419 ROPANE PRESSURF*FTS4ER 9 2?H-1/3i 3 7*o00 21.0n
12O0' qEGULAO~iplaIGH pRESSeeLIouID O R VpAOR 95L/39 1 60.00 60.000
120? REOULATO4i9VDLrTAtE..ETRIC.TRIAX SETISMO#4ETEP VR.3 2 35.00 70.00
I1n q; REGULATOR. VOL~T AGE1 BATTERY CHARGER 280288 4 6.95 ?.80B
1;0'RELAY9i2VDC.GpI(;SBY-RAq.Tn I 98- IA-qI2S0 1 6.00 6.000
1210 REL AY POTTER.RQ4014FTEU) KHS IhAll 2 ROSS 1761n
121 PEtAY,01 2 V)CtTikPE )lECK( GRNg 1 603A-1  I S605 Sens

1215:RELAY 11LF&C41 EA91 7.50 7.5n)
IpI& RESIN.FE.CTRICAL I'SJLATTNrk93.M F 2.9S5-09-

;14RSTSTOR9FIKEn9.5cA 0.?34.; 04M 3 .09 .27
1?1REJjT :Fx~95%SW2 OMS99'55 2 .63 1.26

11191RE IT IXEngly, 4.0 OHMS 6I845N 1 .75 OM5

WDRESISTOR*FIXEI):1I4499OM 
4 Bt

12I aI E I FIXEl I/2v'5S% 10H4 :t0

IM, RE SISTOR.! IX,, n . St OHMS 4 j z
1225' R qly OR*FIXK 0 1 4 we' 51 15 OHM4 5 610 so0
1?2 RESITDR9FKEl,1/?ht.5 is nmml 6 .10 960

1,, REISTR.~k~~.i. .5 OHMS

1v19RESlSTOQ@FlKE0*W~ 1 ~
1?3n RESISTDRA)UU L'qf ,.lD1'ITF DIVIMOM.?W 2S OHM1 1 1.28 1.21
1231 RES!STDR:FIXED.10 V* A 2 OHM~S o :.

1233 E I TO.F!EnW,A 27 OHS10 60

I3' R~tTRFK~ 4,S 33 nMM .15 So'
123 SR O I1 l20195% 33 n99m~ .10 .0

,sit RESISTORFIXEn: S OHMS45~:: 1 :
8; RE SI STORep N b6as 0HM9491459

1239, REStSTOR .I .1,412 0HM919145vs

1?40 RESISTOR.Ie P0116,42.2 0OHMS 4 .99 30.Sp



TNWtNTflRY OFl SPARE. PARTS FOR PA4F .l
CINTPACT F0R6 06. 76.C-.O006f 0 1. Y 5

\10 N4OMENCLA.TJRE - 4AmU!tACiTUarR P&RT/0WOOCL, M~Y COST TOT CST

1?41# RESISTOR-9FJXEnol4'9S% 43 OlHMS
''A R!S Fl7KEnl"OdS% 43 OHMS ~:~ :

1741 PESTS DR.FIXEnflA 43.2 0H4S 2 *9S 1.90
1;)44. RES1TOR.PIXEP*.16 44.? 0H445 3 .95 260113
1?4!, RESISTOROFIZEne.1b 4501 OHMS 3 :S N

lp4SR~jjT~pFIXEfl.14 46.4 OHM 5 3o
14REI~ y flFIXE~qj/4w9%v 47 ,'H;) 9 .10 *90

174 1% Rf%1STnQFlR X1Ern.1/p49 5  47 ni4M5 to0 *
,TTj9IXf*w% 4?.S10

1?5N PF;TSTnA I FIXErP pi *S% 47 9H4S 5 .15 013
Ip ESTSTDdRF1XEn.Ik 47.5 OHMS 4 .95 308f
IS'RESlSTIPCFIKEne.l'4 r. OHMS 3 :I s
IP15 IXEnqj /4WNS si Mwsis 15 b ~

52.31103:IXnisSo OHMS 3 .95 .0s
1m PF9VqTW.QF!KXEO.14 %40Q OHMS 7

F F IITR P1Em 1/ S% 56 oHMS s 19 06ti
257 5EI!RNFIKE 1 i.6e.2 OHMt5 7 .95 b6.45
ISRPESISTOR.7!X~n *.6 OHMS 1 9

P~SJSTOA FW 11' 5 .0 OHMS 1 ~ 04
1?6lE 0 FP~1 .1. e.1. 4 OHM' 14 39 13.030

i,-Si MITI~m FIxEnti 1 .9 o~si 19 .9s 1soo
IM REStSTIR.e1Xt I lb&34 OHMS 14 :
1 ESISTS.RsFIXEn 14 64.9 OHMS a :1 Tgor

1264 RFSISTORPIXEb,1. 66.5 OHM.S 6 .95 V9.70
I p6q RESIST 0 FI In 11' &Sol 0HMS 6 .95 5,070
1 2 , RFSTSTOR9FIKErb.1Se1/4W 9*) ot MS 5 95I 4.J

1?bMj F I1.20njR1*%to04S6 02 o
1; -RESlSTORsFIKEn 1/~i~ 100 OHMS 6 610 *0
1IM pEsTSTflR9FIxEnO.1' ,9 5% 100 OHMS 8 .10 *so
1?71 RESISTOO,VIK~rn,1w,ss 100 OHMS 6 010 .60
127p RESISTOR*FIXEP*2W.59 100 OHMS 4 .15 8611

U1RESjSTOQ9FIXEns1/4w*S% ISO OwmS 10 .10 1000
124.EjTjjO 4 9FIgEni.1/2w9S% 15n nHMS 5 .10 *so

1275 RE I~1 DWIxEnsl',5, 150 OHMS 5 .10 *SO
I RESISTOR:iKlEn:1H,5 .% Isa OHM4S :1

127 Sn~/2 Stj ?70 4 .10 @So

1 7:) RFTSTWI,)oKEno. I ljM f ii :
1 2N I~ESISTOR:FIXrno2 M

12I RSISTORP F1 1 11 294 OHOS15 .95 14.25
128?,RESISTOAft1I1El/Rhj.5 300 OHMS 9 20 1080
1? M E!SO.7X 0 114095% 300 OHMS : 10 3 0
1?34 Ej I;; Oj .PjiEO/4W#S% 330 OHM1 le .1

i295 RE 1 0 9FIXENbI24,5% 330 0HM 3 *in .30
1pRESIST0RFIXEn:1w j% OHMS 6, si) ohn
19RESISTgRoFIXEO.In~ 20%33CHMS I is5 .15

1263 RESIST 4 9 FIKXrb *1~4 i,5 47 OHMS 11 .10 1.10
ise. RESISTOAPK. 2 5 4  0 OHMS 7.

go~ RESISTOR FIXEn Cdo.S 470 OMS 6 :is 34



1NVIY~TIR; OF SPARF PARTS FOR PACIF I1I
CINTRAC~ Po1606-76-C-0006 01-05-7

.. . . . . . . ft ----------- l

%E0 N0MENCLA7JWf .WA4aUFACTJRr PART140DEL QTY COST TOT CST

129?. RESTS OO.FIXErI1409S~%) 50 OHMS is ot0 1,50
1?93 REST S 1FXEr.I12E,5I SIP 0'4#4 10 .10 1000
IP0 4 RES1ST1Q6FZEfr.1/'w#1% 'j34 0,484 2 1.04 ?Soo
1295' RE;1IyT 0AFIKEnI/4wq.56 A 0144 4 .10 @40
1pQs.R I gT,)A.FIXEf%.1/4a1 % 6?o0 O4m S SIP $51)
jpQ7 RES1ST349FIXEme1deSS 6, fl-EmS to10 ;

?9;, QESySyTq * FIEnr 1/44 6AD 0% OS SI .1s.o

In RESISTOR .FIKEr , 1:49%q 1 l.40 4 3HS
1,4n? Rf 1jD.F! n,I/40#5% 750 O4M~ 4 010 .40
13n3 RE 1I OQ9FIXET).1/4dqS% APO 04141 7 .10 .70

I R % E51STIOF1MEn. b 976 DONS4845 o
11 ESISTiReFIKEn. 691/4w 1K j~m 6 1:04 2

11'n& RESTST!)R.IFIXEn ,,4W,5 I 1%K OIM"S 42 s10 4.20
lIn? RESISTIR.FiK(En.1/2W.I1 IK O)H4S 2 09S logo
140oQ RESTSTORQ'Ix 10.l/2'e.1 1K Iq484 .10 : 30

119 jTj,,FIKEno~lw5% 1K ON~I 1 m
111m RE~ ~ wAFKr.d5 1K G0 SYS.

1111 RESIST149FIXEnel/8d,1 is oopK OHMS S 91 4:7S
111) 4ESIST ,q.FIXEn~.1i4oj,5% 1.1K 1 HMI 1.16 1n
1313 RESIST3R, FIXED9 11/4-01 1.4K !RHN 1 95 .9S

mcRFsSISTOR:9jK~ne 1.5j K OHM 10 .4

1I 5'itTRFX14 11

1 3 1 7F g % I -Sr, 1 .5 . K Ol H M S 3 0. 7

1F0RSSO,1KT 112w,5% 1.6K OW4 1 .10 0

132'i RESISTO.)FIXEO.1 Nos 1.K n4MS 1 9 ~i
1323 RESIST R .FIXEr).1 240K1 ?0f H MS 13 1 1

13?6 EqTjjOQ.FIKEfl.1/4,v,5 2K21MM 6 . 0 0
i'?5'E RES1 0 F1KEnei,'4i.5 2*2K DIM 10 .10 1000

m bESISTOR9FIKEne. 2 *5A 2K OHMS

134RESIST I XED'~ 20:
RSS3 .I i,:Sit P.2K 00 5 G15 .715

II24-RESTSTOR,7tXEnl.1/WiSS p.7K OH4MS 6 el 60
131~ QFSYST3R9FIKEt%9I-f2d9S 2.7K OHMS 5 009 .30

1331, RE 9F.'~lv 2.7K 0h4~ 4 *06 .24
132RESIS?,DoPFEoi 7 15 le03

Im RE.94K'I~nli *8 45 OHM :9 1.90

I - ESTI~T pFIxEnq 1.9 ,ms9 s
1335' REsIsTBR:I j : n 99 2.36W % HS o A

133 RESITORsFI t .1/46 3K OHMS16 0

*133w' RES15 0Qq.FIN E. 3.S K HMS 16 3a.12

m0 RESISTOR FIN:o,1 ~w5  @K044 0 0 rooS
I qESISyj'7Iq1 ui.1S 4. 3K OHMS 2 3s 19



1NNI1NTORY nFl CPARF PARTS FnR PAF12
CINTRACT F0 9606-?6-C-O006 o1-05"77

~O~r~EC4JE'AUAT)E----------------m...-----------------
C PART/MIODEL, QTY COST TOT CST

143RESTS O0RjIxEnl:12w,S5 47 HS 1 ?

1145 ~~ 4 CfH'4S3 .1
I145 .4E C~FIX 01 /4., 5I OM 2 SOS '10
fli4 QE1'TT1Q':FIKE1):.1  5.9K 04MS 1 .95 .95,

1-%SF RE~y T i6T FIKEn 91/4w~5 S#k hmK ~*MS 10 .10 1.00
F5'i TST3QFIXEn1/0 5 6*RK OHMS*n6 54

1S.5 RE51STTfl:F pJ~a4S bXr. 1445 ~.S :BS5 *2
1 153 RE I')R FIXn .2W95% 6.11K flN'4 4 IS5 .60
1154t RE;T;1ORsFIx~n.11r 7.15K 0944S 2 .95 1.90)

I r1 EIT~FKn ~xOHMS 1 0% 01R.
11ST 4ESTSY3R,FKE',1/44'5% 9,1K 5)M .10 Oslo
1 Sq RESTSTOR:FIXEn. "4;to'n S, K OHM~S 2 1:06
IF,*, RESySTI. FI XEn.*16 0K fl*4 2S 210?I

1161 RF TS~flR.F1KFnq,14weS% lox 04MSso 10 S0
116, QESTSTn~Fl.IfEn/~vS% IftK OHMS~ 16 .10 1.6ft
1163 qES15T~peFIKFnqjwe%% InK n.4mg 4 '10 .40
1164 4E5ISTDR, FIXfn ,S 10 04M ~i o.S 5 .15 07S
ii6sQES1STn1RqIXEfI% jj.5K,0W4S S .95 4.753
I165 S,4SST.7A IXEn,1 4 0aSS 13x 04S 4 .10 .40
jib? RErI;TOR,7!KE~f1 1,K 04r4 1 09S .9s
1164 REST TnR*FIXEn91449.5 35K OHMS 9 .io 69o

RE SIST OR 0F IXEn:p .4 ,S*,'r.5 K f)MS .10 30

1173) RE I T R PFIKEr 2d,5 15 wU4S .1 *i .60
137 REsIsT3Q)IvIEn: 1,~w.1  1 692K OHM4S I .9S $913
13 3 RESTST0RoF1KEnlI 1i Ot4 S 2 1.10 2*20

11hQETJT0q9FEEn91/4q~5% ~04 17 .10 17
1175 RFST7 T'1QtFIXErq916 IR.?K fl.4m 7 '9S 6.61;
j,7&,ESISTOR9FIXEn.14o9dO 0I lk K OH4MS 1
1177 RESISTnR9FIMEn.1/2a.11 oKp :16~ .95 .
137q RESISTOR, FIXEn, 11/4:9% 20K 0414S 7 '10 .70
1 9 RES!ST9Q.FIXEn. /4 4 K OHMS 3 * 3
1 1Rn QESISTOQ9 F! nel/2w:% '.51K OH MS 4 :is .49
11IREITO.lxE1.~5 22K nl4MS 5 On0 '50
136? RES1ST0R9FIXEn.20v51 22K 0.4MS 6 G15 .90

133RES1ST1RvFIXcrqj140.59 ?4x 0OHMS .10 :30
130-E I pETO1.FIKEnl2ue.I1 27.K OHMS9 4 .10 .40
1-48t REST STOOOF I XEn*I'w 5 /pi SS7K 04MS 10 010 1000
114% pES1TTR9FIxEnq1:*S1 27K 4MS t0 .10 1.00
1394 RE ISTOQFIKEn 2'.5% 27K OHM~S 5 *1S O75

jlB9PESST0~F~tr. a.I 994 K OHMS a P~ '1
111 :[SISTORp K) W, I .1sw 0 Ix OH4MS 1 1.04 1135

139P?. TO vE!5 o.P j/4,,SI 33x 0404r, 9 t 61 90



1MNF%JTDRY OF SPARE PARTS FOR PAAE, I
CINTPACT FOR606-76-C-0006 01-05-7

~JO NOM:C.TR u MAIJACTJ PART/MOOEL' QTY COST TOT CT

1391 REjISTOR.FIK~rnl#29,% 33K 0n4~ 2 .10 .0

139V F 1T?)Q*FlxEno?Oo.5, 33K nH.iM 5 .15 .75
jjSRES1STDQFlIXEr1/ 4 W~.4 9v D-44S :It .10 .

1 97 RESTST1R9F1KEfl1/2d 5% 39K %HMS .10 0~
1394 RESJSTI .7IKEn Ides% 39K n.WMS 5 10 050
1390' RES1SY')R.FIKEn.?WOSS 39K 004MS *I SYS.7
1400 RESSTOA*F1X,.),1/4W*I% 3 9).?K ()HMS 2 j :f
1401 REFII(Efl,/41E,5% 43K OH 2 :t 1Df
14f)? E DRF1XEnq/1:Si5 47K 0H'4 13 10 193o
1403 RESTSTORvFI:En:1/?~d. S 41K 04MS 10 010 1900
140Gb AESI j8RvFIKEn ,1i5% 47K HiMS 10 1.10 1.00
140s REST T AFIXEn 20 St51 4?K RS5 015 67s,
1407 RESTSTOR.7IXEn.1 1 6I.9K! 0MS 1 09S SOS;
1408 RESTSTflRvFIKEnq1/4d,51 6?K OHMS 10 610 1000
14n ' RE I OP.FIXEnqj/4dqs1 68K 04Mc a .10 '80
1410 REaj1TAtFIXEnq1/2i.51 68Kx 0'44 7 .10 *7O
1411 QES1STDR9FIXEn91W*5% 60~ 04MS 6 .10
141?. RES1STgRvFIXEnq?wv% && 6K OH.MS 5 .15 3t5
1413 RESTS? A, FIXEn, 1 1 7.7 OH4MS 2 .9S 1.90
1 4.4 ES1ST3QRPTK ,~I'4wi,5U R; OHMS 7
]f1vE1TRfI~o1w5 m K OHMeS 6 s :6

1417 REST ST04vFIEnql2i.51 82K OHMS 5 *IS' .75,
J1,lq; RESTSTOAFIxEn,1o14 o95 4 91K OHMS 1 :10 fj0
1410' RESIST p.FTKEnqI,I97.6K 08w5 .95 4.
142n RETST8Q,FIXEn 2% 1O0K OHMS 2 1.04 2.8
142t RESISV)JR-FIXEn'9112Wl1% 100K 'JM 7 j~n 7.28
i422. RESTSTOA9FIKEn114i.5%100OK OHMS 17 .10 1.70
14231 EM1 0 *PXEnq1/2gq5% 0oK OHMS 7 .10 07
14?4' RE T 0 O FIKEflidqS51 00oK OHM4S 20 .10 2400

14 RESISTOR .FIXEn.7 i.516 l0K OHMS
14N'RSIST9pvIXEl9/4oq5% 150K HMS ~ ~
1427 QESTSTOR, FIXEn 11'2ua S5g 15nK ;WM 5 s1n *Sl

142 RESTSTOR9FIKjp. w K OHMS 1  : ia t
1431' SITO: 'K .15IN OHMS 2 :s 1.:fi

141RESIS 00 FjKEn:'iI,1#w/4 169K OHMS :9 *4
143? RESISTORIKEno1#4W S% I OKc OHMS 1 e13 .13
1433, E I 0 .7IX!flql/2W,11 290K OHM 1 09 O
1434 &EIR FI!KE11*1,40t's5i 220K Ot4Mi 12 .13 1.5s

RESTST8R9FIMEl.1'5 221H

143?'RESIST A FIXEtl1 24iS% 20K RHSS 00 ls
1439. RESTOAFIXEn.1/2',W51 2T0K nHMS 5 03 SU4

1440 ECj1j0a:FIX~r'.1wo§% 270K OM4 0 .5 30
1441 RE 1 0U .F1Kfno?4o.5 2 r0 ) OW 5 .30 1.5s

4 RESISTt)RtFIxEfl:14W OK OMI :193 ::



JNVF4.TnRy OF SPARF PARTS FOR PACE' 14
CflNTRACT F08606-76-C-Oo06 o-S-?

-- - -- - - - - - - - is

1447 RESTSTDP.FIX~~n 44001 436K IHMS * *3 10

444 RETS~jA*FIxEnl, I/2Sf5I 470K OHMS i :651
144 RESIST3Q.FIXEn*1d,5% 470K JH$MS 20 .13 3.00
165 RESISTflR.FJXEn~u5 4'7fK fl4mS 5 :2 013S'

145 QFT~QFX~*/01 34K OH~MS 2 .5 1
142R T .1QFIXErn,j/44*5 6POK IHM 5 .13 'bs
149i3 RE;ST1AoFIX~n~j/?ui.',4 690K IH~ 5 *13 .613

I #;. !.TSOR*FIP1 #:,%. gOK IM 10 .13 1.30

1&55* RTSTORPI Ent 1/40 S% I MPG OHMS 0 e3 eo
14% PRTSTI)R4FIEn, /? 1 ,aMG nivMS 9 Pi
145! ct REIT'IS n10% I* MFG OH~MS 5 *7 l3
14SO R STTQ IF ,,% I~ MFf* OH4MS Z? 131
1'6 0 bRESTSTORF1 Ef.11 I.?,? MEG 044S 1 .95 095.

146' R~ jTjOR FIXn,1124,5% I.% MEG OHM S .13 3
1463 RE IO~FIXEn91495% 1.0 MFG OHMS 5 15 671.
1L64' RESISTflRoF1KEn ;109%% l,5 MFG OHMS

i45R 1TSThRqFIXEfl1/4o*% 2.2 MEG Hme r :
1466-RESIST64 FIXEno112W 516 2.2 MEG SHMS & *1 07S
1487 RESISTnQ.F1KEn. d.5 1 2,? MFG OHMS 5 3s5 Sys.

465jn *SllR F X r~ W 5 2 2 MFG OHMS 5 72 1.35
1469, ,I ORFI n ,1/40,5S 2.4 .MEG OHMS a 013 .24
Wi~ PETStDQ.F1KEr.j14d.5% 2.7 MEG OHMS 6 013 974

1;1~ REIT~Fx~o/45 2: E H13 1:04
1473 E.10FXn?:%27MGOHM, s 02? 1.3%
j474 RES1STDRFJXEn 1 /4 90.5  3.9 MFG OH4MS 6 T
1475' RESTSTOR FI En~.12w9S5 3.9 MFG OHMS 6 :11 ':?
1.75 QF%1SyflR.FIx~n1wr. 3.9 MFG OHMS 6 is
1477 RESTSTflRFIXEfl,0.5% 3.9 MFG oilS S :2? 1.35

14 QSSOtI~*tw5 4.; MEG O4MS 6 .13
140REj1jjORq~FX ql,12wq5% 4. MEG1OHMS 5 :1 :

148 RE !51'OR97IXEt).1d,51 4.? MFG0 HMS 4 .15 eb

Ita RESTSTRFXMp9 e MFGOHM % n
14AI RE 11 T R FIXEn 112i 5% hen ME .13 .70

i4% ESTSTOR'FIEnowe 1. 6~ 8 MEG OHMS
6 :RESISTOR: 3E1M * .15 6'1ME OHMS

1486 RE S1ST08.FIXED 1/95 10 MEG' OHMS a :13 2
I 18 REITQFI~9wS 10 MEG OHMS Os .1 .;

14go RE10P0OESTI"iM~PEwE 1-3 2 2.91 5,092

1491 RIYAS.HA)5..O r4jlKMOTp4ER oFCK 4 .17 .IFI
1495 RING P CK314001091 1/40*004 SIO6



INVENTORY OF SPARF PARTS FOR PASE 15
CV'NTP*CT F08606-M6C..0006 01.05.?

----------------------------------------- f---------- ------------

~JO ~40ENCATJE -~4AIUFCTRERPART/MODEL; Q'TY COST TnT CST
-------------------------------------------- ---------- -

~ I~.RTAMIR 5 1no25s 23 010 2:.30

1'91,RETATNE RP1r1n TEj.TYDF 159297 ? .25 *sn
InOqRESIST.ORFIXEn 51 )W 3.()K nH 6 000 goo
ISO1 POLLER-04-IOE 01SY-0EVELOCOROER 90-1336401-01 3 7.00 21000
I~s5i ~Cor.SRAS. I-72NF 30 .15 V.5(1
IRS:) CREW 4nfl l S 31OS2*01-ol 3 .IS 04js
1551 SCREWOSS 2?S6 190 9:;o9
1l5s sYR!~j(i!.5C'G~fS5 4ULr!FITTR!CTON *DTCKINSON0 N.579 1 3.7; 3.17
1555 SEAL RITN3-VAC0JM M1DT3R 31fR335-10 3 1.45 4.35
IS5T SIAFfoREA1.4G6fEVELOCORDER 90-03720-01-01 1 390 2o
I Sj4SAFTvF'TJ4 DRTJEODEVELOCORDER' 90070-1 1 2.00D 13:oo

Jr AFT:FLEKI8LF.55 WIITFL9TPTAX iFlIMOMFTER 3Xpl2-1S 2 9 5 a 0
1H AFT FLEKIRLF. SS WHITEiTRTAXEl E 4OMFTER 3X1-?1 *r

Ir,61 SOCKFTwIREI WRPPl Rpdy 014WP-7 7 09 :T;
156? 5flCKETiI RE' pAp9It olm 016Wp-7 1 3 1:9 I
1565 SR ACfR 43TDR 31202-01-01 2 .70 1.40
j565,SPACER':SDCKET,ROOMvTRlAX SEIISw0#ETER 31?64glo 17 S&o:1
lq6 SPACFRsTC#-2D0 MODULE f;&SKErT 31429-0101 A

i s ; P a F ' : L k l 4 F F R A8 2 31 1 .0 4 4 4
JglSPONGF95DL3ERI4G9UNGAR CEL ?.1b- 1 :s :16

JS73 STRAP BATTERY 'vJCAl 3iATTERY CL 1 ?
j17&. STRAP:9ATrERY.4ICA0 BATTERY CELt 1 .12 .7?

I's TRAP.5ATTERYO4TlNEI CELL% 16109109o 3 .20 0
1 ,STrit'A.hSS94OF~mAN 5Bg 6 "09 354

1%7? STYLUSet-L!CORIER 3197A 6 5.00 30.00
lr7 SUPPORTONL4 nQTVE Soi4ArfrDFVELDCOROER 90-0J718-01-01 1 130 10
I %?: SW1TCH4,LAMPjpAIS4 90~T Y 01-745510 & 3:10 1v6
I %AIn S 11 TCo.4 ERCtJRY, TRI AX 045JMCOMEITEP AS4?4Ao 2 3.75 Is.6f
1 c;81 SdYTCw.MICRO E2? R 309S 3186n
1;9? SOTTCNMIC409W/GASKETS MS?A 5,47 1 9 1.2; 10:00
15A3 s,1 TCH:NICj,flrEvELOC~o:Ei DATE/TIFMER 15&41 2 15d 2.50
Isst SI 1CH PRO tmNE FJJE L' ERS IJPE DIH-HIR 1 15.00 15,800
Ih%1 TAC.4nFlTER9CAPSTAN9TAPfI (ECK 1- s 1 79000 79000
jFt5p. TACI4OMEyE.p.QEFL'9TAF DECK i1l230Q.wo0 2 130.00 260.00
1661 TAPE PER'rOQvTrnQ *FR~t3EN TELETYPE 20032zo 25 1.00 M5oo
146t. TERPMtNALSOCRIhAR.STE 14-2p 2RA-18 1?9 D9 16.11
I~a TERMINALoFILTFR.A*4PLIFICR *C BflARDS 200 -g-1 9~ .0 3
16A? E MTWAL:CtV IYH-2-I4lN15

16N IORLSERLESS NON..INSLJLATEO .ym1-4H 5 03 1.53
I1P*A§ TERILSTNI-OfFFTEFLDN INSULATED 145g9.11 so :307:,
1664- TfR:I AL. IA~fl.FF eSAXELTE TNSuLATED 14 6A 9 2~ 17
167nl TER d$AL. ~Tnf. FF BAKELIt F INSULATED 4735 ?1 .30 6.30

1?TERIAFLNE 5&A5E 14SULATE0,SLUE 54286 Sr T @35

ElINA. 00E SPADE INSULATEOREO 2tlt 1? £.1 £:

1 61 IPPR~~C T~cN SLOR!N. URERLP-505-2 1 1.95 1.9S



INVEITIRY flF SPA~RF PARTS 7FOR PAA'E 14-
CflNTQACT FGOO6.6C.f00 01..-OS77

-------------------- a ---------- ------------- a--

kjo 'J)MENCLATJRE - 4AUFCTURER PART/t400EL o-TY COST TnY c6T

cTTIPoSOLnER14G TR0NsU'IG&R PL 11 p~s 15
ARTI~oSOLOER140 TRDNoUY14R PL 3

Is~l TRA4SUflRIIEIFF~T S13-23 6s00 19*00
6s TRV~R4~'PTEE:S 1 noi 0 0 ~Z, 5 gMv spA6f 2.Sbg~

I D'EROPlEE 0K147,6 MV SIX 0 1 1:18 Will

IASS A41 2N3884 2 Ogg 1.66

is TRhSy T R 2 4AA9A 7 9*18 42

jA~ TRApNiSTT 2tN9 2 .2.8 5.76
169, TRAN.STSTDR 2N'784 21 2.8 2.89S
169P TRANJTST3R 2N91nA 2 :61 1.8,
693? TRANjSyTTR 24138 1 2.1 2.32

ji9 TQA~qISTDR 2Nin671? 208 4.26 &
169S TRAN.STSTDR 2NI13l2 91.3 12.?408
169S, TRANSiTTR 2hliU9 2 i*5o logo
IAni TRA'NSST3 2Nl3A2 2 226 20S?
ir.914 TANSISTD 2NJIST2 2 2.26 "OS?
149; TRANaSy5T ) 2N?904 1*236 12.324.

,?n TRAN 1 TR 2N392 4.S6 8.5?
r'ns TQ*"jSYSTDR 2N2%528 2 2.26 4-52
170, TRANSIST3R 2M3612  2 263o 2.60

i7np TRA'NSYST) 2N2904 1 2.34 2,94,

j~nS TRA4SISTIR 2N3391 11 .43 4.84
i'in' TRANSTST)R 2N3612 2 .28o .506
, 7o TRANJSiST3R 243&38 31 *32 102
1~n@ TQAySyST3R4 2N3638A 4 33 1.
1 In ; TRANJSISTIR 2N*439 3 .41 1.23
1714% TRAwd~TSTIR 2N36457 2 .2FI .56,
171,' TRANj~STTR ?N3646 3 .33i IOD*
1716? TRANSjT5T)R 243677 4 3s3 0-02
1713 TRA415TST)R~Y.4OP1 2N3704 3 .1 19?
171 t. TRAN.ST ST DR 2143702 1 ?A1 1.1
1719' YRANSTSTOR 2143709 & 4.33 4.5l
1?26.TRAN4STST3R 21385o 1 *36 .944
171 TRANSTSTOR94YmDPl ZN3711 1 939 3.

17' TRAN.STSTDR 243?8~ 1 4:5 4 3r
1721 TRANSTSTDA 243855 2 94o 3e~

1?2#4 TRA'.4 STJR RCA 4n319  2 O'l1 1042
j725' TRANSYST:)R 2%14636 1 1059 '959,
1726 TRANSySTOR 2"14W3 & 1 .39 8ba34
172T TRANSYST~a 2N4m4S 2 3.fls 6*10



TNVE'4TnRY OF SPARE PARTS FOR PAGE 17
CONTRACT FOR606-76-CrOO06 01-0s.'??

NIO NOi4ENCLkTJRE . 4A4.JLJkCTJRER PART/MODEL 2TY COST TOT CST

1729, TRANJSTSTOR 2N4123 a 063 5'.04
1731 T~6aNSST:) 2 N4J314 2 .81 106?

i1 ,T'RaNSTST3R 2N4870 2 09n loon8
173? TRANSTST3R 2N4965 I a5n *SO
1731 TRANSTST3R ?N4967 2 .66 1o3p
1714, TRANSTST)R 2N'~fo60 5 .83 4*113
I?;; T RAN~STSTDR 2NSn66 4 lo88 70S?
173c TRAk.i~rST31 2NJ5190  3 1.89 S'07
171 TQNTSI ?2S 32 2  5 2.55 12T

13 4, TRANSISTDR 3201100,10 8 2650 20900
i73;-TRANSTST3R 3Zn1104"10 6 2.40 14940
174 TRA'4STTR 32ol11?Io S 2.60 13400
1741 TRANSSTDR 32nh123"10 2 5-50 11*00
174;1 TRANJSTSTIR 321201n010 2 5-50 11-00
1?43 TRANJ;TSTI)R 3212n3o10o 2 T.5 0l 1500
17t. TRANSISTD1H 3212053"10 2 1.10 2.2o
174 ;, TRANSTSTJR 320254-lo 4 2.20 840
1745 TANTSD 3212080-10 2 3.47 6.94
1747 TRAwTST3R 3212081-10 7 1.9 0 13-30

148 TRANSTSTDW 014-50S 7 2.25 150~5
174'~ TRANSYS1JH 32129210 2.80 25420
17CI TRANSTST3R 3229-027 *0 59t
I 7S, TRANSTSTDR 3212099-10 ? 1. 3o0 1
i~?p TRA4~STST3R9JNTjUNCTTDN 3MI63 5 2.62 1311n
17crI TkA4ISTT)R-SIITC3N F-T (CHflPOFR) TSp 5 1.40 7.*00
1?54 T;4"%ST' ) T~c Sol I 2.25 2.25
1755' TRANSMTTTERIFM NADTO,TELEOYNE TELEMETRY~ 20n2680 l,500.002500.00
17cSq TUREFLE:T;ON OA? 3 $.40 7:J0
175 4 TuRE-pTR 7 3 65s 7 .
i7bo TURE F'LECTRBN SI5 A 2 3o23 6,046
1761 TJ4:E E T ON ci16 4.FJ29
17g? TU4F9FLE:T4ON A9 2 3.73
17 3 1ijV E'.N 5D9 1.69 t

176 LRE.E LE' 4N 6ANR 9 4.40 39460

1767 TLJFI ECR 69LFI a 1.62 12..96
1y~q TU4E.LFTON 63w4 3 2. 4 0 ?.?A
17 1. TLUBEFLECTRON ODJn 1 1.89 1: A9
179n~ TURE4iE LFCTq~g4 ~X4 5 3.03 15.15
1771 TURE * LECTR1 12AT7 6 3.00 18.00
177: TURE.!LECTRON 12AU7A 6 2.66 15-99o
17 3 TUmEqFLEC.TRON 2X4 P:3 .0
177 4 j4 LCIN1R41 29

575TH:LC0 651 4 2.19 s.7&
177;. TUIRE.CaT'4ODE PAY* TEX 15*40244 1 190600 19O000
17R 1 THp 515LO DL I 4 6.00 24.00
1781 TRA NSST3A 2N2712 5 o32 1.b0



TNVFN~TflRY OF SPARF PARTS Fr)R PAAF
CINTIRACT Fo8606-76wC-0006 nn 7

%in Ni(4FN'CLAVJRE . 4vU~jCTLWFR PART/MODEL, 2'TV COST Tot CST

liO1 V- ELT*4980, ~ 4OTflctl 4L210 6 2.00 12400
Iflp VAl VF FOOk & FLOlAT ASSy., fEVFLOCOfROER LAy 35.SQ.l2 1 6,95 6.95

lr)51 WA-,HF,NYL3N 1 40* ID 65 .02 1@39

TOTAL 21679.0?



EQUIPMENT TO BE TRANSFERRED TO THE FB4300

SEQ NOMENCLATURE MANUFACTURER MODEL SERIAL

NO NUMBER NUMBER

42732 CONTROLLER TAPE GEOTECH 32580 002

41745 CONTROLLER TAPE GEOTECH TC215 001

42544 MEMORY CORE 4K RAYTHEON 70312 67389

40499 PROCESSOR CENTRAL GEOTEClH TC-27-03 226

40500 PROCESSOR CENTRAL GEOTECH TC-27-03 225

42736 SUPPLY POWER LAMBDA LM261 NA

42776 SUPPLY POWER LAMBDA LMCCS A72384

40228 SUPPLY POWER MODULAR LAMBDA ELEC. L-M-D-5 C79718

40226 SUPPLY POWER MODULAR LAMBDA ELEC. LM-C-O-3Z NA

40229 SUPPLY POWER MODULAR LAMBDA LM-E-5 A71263

42738 SYSTEM DIGITAL CENTRL GEOTECH 33410 1

42739 SYSTEM DIGITAL CENTP GEOTECH 33420 1

42740 SYSTEM DIGITAL CrNTRE GEOTECH 33430 1

40449 SYSTEM TAPE MEMORY AMPEX TM7291A 931

40450 SYSTEM TAPE REMORY AMPEX TM7291A 932

42730 SYSTEM TAPE MEMORY AMPEX TM-7291 660

41263 TELETYPE TELETYPE ASR35 31110!

ATCH 2



EQUIPMENT TO BE TRANSFERRED TO THE FB4300

SEQ NOMENCLATURE MANUFACTURER MODEL SERIAL
NO, NUMBER NUMBER

42721 AMPLIFIER HELICORDER GEOTECH 26890--0-101 430

42724 AMPLIFIER HELICORDER GEOTECH 26890-00-101 432

42725 AMPLIFIER HELICORDER GEOTECH 26890--0-101 433

42955 CONSOLE DEVELOCORDER GEOTECH 6484 NONE

41448 DEVELOCORDER W/OSC. GEOTECH 4000A 151

18210 HELICORDER GEOTECH 2484--3 164

41289 RECEIVER RADIO SPECIFIC PROD WVTR-A 1393

41854 SEIS MODULE GEOTECH 26310 031

41856 SEIS MODULE GEOTECH 26310 018

41860 SEIS MODULE GEOTECH 26310 043

41861 SEIS MODULE GEOTECH 26310 044

41750 SEIS MODULE GEOTECH 26310 011

41753 SEIS MODULE GEOTECH 26310 017

41754 SEIS MODULE GEOTECH 26310 020

41756 SEIS MODULE GEOTECH 26310 023

41758 SEIS MODULE GEOTECH 26310 025

41759 SEIS MODULE GEOTECH 26310 026

41769 SEIS MODULE GEOTECH 26310 015

41778 SEIS MODULE GEOTECH 26310 033

41781 SEIS MODULE GEOTECH 26310 040

41783 SEIS MODULE GEOTECH 26310 042

41786 SEIS MODULE GEOTECH 26310 057

41849 SEIS MODULE GEOTECH 26310 050

41296 SEISMOMETER GEOTPECH 26310 X4

41795 STABALIZER ASSY GEOTECH 31350--0-1 010

41847 HOIST ELECTRIC YALE MIDGET KING CL450RAGN

ATCH 3



EQUIPMENT TO BE TRANSFER.RB-D TO THE MONTANA LASA

SEQ NOMENCLATURE MAZNUFACTURER MODEL SERIALNO 
NI'MBER NUMBER.

42957 DEGAUSSER TAPE AMPEX liNONE41453 DEVELOCORDER W/OSC. GEOTECH 4000A 2741528 METER, VOM STANDARD WESTON 80 NONE42784 OSCILLOSCOPE TEKTRONIX 7603 80921542788 TELETYPEWRITER TELETYPE ASR35 132848

ATCH 4



DEPARTMENT OF !HIE AIR FORCE
HEADQUARTERS AIR FORCE EA ERN TEST RANGE (AFSC)

PATRICK AIR FORCE 0,' E. FLORIDA 32925

R EPL ' TO
ATTN OF! 1 L 4 October 1976

SUBECTTransfc-r of Fequiprrnt Pndr'r Projoct VT/r,7n7, Alaska~n Lone Pcriod

TO: IC.' P

DI ]la, TX 75201

1. rttoiccd is a cojpy of ArTAC/VSC letter dated 12 October 1975
rcear(Iinn the trais fcr of crquipiwent from the stubje(,ct contract.

2. It i% rerrumolbtd thmt "ouLr office tahe the iiccessary action to
e f fecCL tJJ7 tPrIIs fcr as S~uas possible.

111LL IP 1~ I. YL PITY , (>n6-ric tinu Officer 1 AtWi
PP ContracL-, Livisicn 'PFTPC/VSC -Lr, 12 Oct 76
Di rectora te of Procurmwcnt

*L) J ~4



DEPARTMENT OF TII: AIR FORCE
4 FAUQUAJIA" c, 10 S 3,TH TECHNIC f OPERAItO I. )UP IF '-J

rLn TPA CK AI cOrCE 3A. FLORIDA 32q2'

PL III '& I' 1 .r,,
AI-xnIri. VA 22314

SunMEcI Tranisfer of EquiI'went Undf.r Project VT/6707, Alabka n Long Period Array (ALPA)
Contract No. F08606-76-C-0006

AFETR/PZIRB'/.r. Pearsonj

I. Request that the equipment items contained in the att:aclument be trans-
ferred to the denoted organizations/accounts. The phy.i,:al tran.fer of
cquiFr,:!nt to F114300 will be handled through the Eielson AFB transportation
movement offict ly I., t 460 personnel.

2. The Teledyne Geot-ch point of contact in: the Fairbanks AK area for the
tran.sfer of this tuquij-mcnt is tir. Bill Lee. lie can be contacted through
Capt Tony Perez, Let 4(0, APO Seattle WA 98737 (telephone 317-377-2180).
The point of contact at McClellan AFB CA for the tran;fer of this equipment
'is SMSgt Ritchie, 1155 Tech Ops Sq/LGSE, (telephone AV 633-3448).

3. Should you have any questions concerning the transfer of this equipment,
piase contact Capt Robert J. Woodward, VELA Seismological Center, 312
Montgomery Street, Alexandria VA 22314 (telephone AV 221-7577).

FOR THE CO.hIANDER

V66OIP.T a. WCODWADi, ap, USAF' 1 Atch
Scientific Progra Manager Equipment List
VELA Seismological Center

Cy to:
FB4300 w/Atch
Teledyne Geotec/ Mr. Gudzin w/Atch

-*Teledyne Geotech/Mr. Lee w/Atch
Det 460, w/Atch
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