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Wednesday, May 09, 2001

John Greenewsld, Jr.

FOIA Office
341 CS/SCBR

30 73" Street North

Malmstrom AFE MT 58402-7513

Dear Sir;

This is 2 non-commercial Freedom of Information Act request 5 U.S.C. § 552. My fee status
category is "All Other”, and | agree to pay only up to fifteen dollars for the requested material.

o All documents periaining io a March 16, 1967 incident, in which there was a malfunction
of missile silos at your installation. Please include all documentation of procedures after
this incident occurred, the possible cause, procedures on how to handle the situation etc.

o Please include documents, letters, tapes, audio and video tapes, memos, and all other
forms of written and visual media.

o Also include all documents on one of the personnel there getting injured that same day,
or around this date.

Thank you very much for your time, and | look forward to your response.

Enclosures:
None
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14 June 2001

341 CS/SCBR (FOIA)
30 73d Street North
Malmstrom AFB MT 59402-7513

Mr. John Greenewald, Jr.

Dear Greenewald

On 18 May 2001, we received your Freedom of Information Act (FOIA) request dated
9 May 2001, for records pertaining to a March 16, 1967 incident, in which there was a
malfunction of missile silos. Copies of excerpts, as well as supporting documents, of
the below listed documents are releasable and are attached:

341st Strategic Missile Wing History (1 Jan — 31 Mar 1967)
341st Strategic Missile Wing History (1 Apr — 30 Jun 1967)
341st Strategic Missile Wing History (1 Jul — 30 Sep 1967)
341st Strategic Missile Wing History (1 Oct — 31 Dec 1967)
341st Strategic Missile Wing History (1 Jan — 31 Mar 1968)

©®oo o

We do not have any audio or video tapes, or documents of any personnel injured. If
you are pursuing your inquiry further, you may wish to contact the National Archives
and Records Administration (NARA) at:

NARA FOIA Officer

National Archives at College Park
8601 Adelphi Road, Room 4400
College Park MD 20740-6001
Web Site: www.nara.gov/foia

Guardians of the High Frontier


www.nara.gov/foia

The FOIA provides for the collection of fees based on the costs of processing a FOIA

request and your fee category. We have placed you in the “other category”; however,
in this case, we have waived collecting fees.

Sincerely

MARTY S. STEPHENS
Freedom of Information Act Manager

Attachments

341SMW History Excerpts, 1 Jan — 31 Mar 67 (25 pgs)
341SMW History Excerpts, 1 Apr — 30 Jun 67 (15 pgs)
341SMW History Excerpts, 1 Jul — 30 Sep 67 (29 pgs)
341SMW History Excerpts, 1 Oct — 31 Dec 67 (8 pgs)
341SMW History Excerpts, 1 Jan — 31 Mar 68 (7 pgs)
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Project How Now (Service Star), the testing of Mark 5 re-

entry vehicles by higher headquarters for effectiveness. Mzlmstrom
sent the last vehicle in the program for the base during the quarter.
This ended the program at Malmstram.sB(U)

A walk-thru inspection of the HF Hardened Antennas zt Malmstrom
was conducted during February by Boeing and SATAF personnel. The
antennas were already equipped in the IFs but were not in working
order. The walk-thru inspection had an average of LO descrepencies
per site. Boeing Company has not setlany offical date for an
operational antenna to be demonstrated. The estimated date for
the operational antennas was set for early July 67. At that time,
maintenance will begin on correcting the discrepencies at the

59
sites. (U) .

The following is the investigation of Echo Flight incident
and the results. (U)

On 16 ¥arch 1967 at 0845, all sites in Echo (E) Flight,
Malmstrom AFB, shutdown with H.c—Go indication of Channels 9 and
12 o.n Voice Reporting Signal Assemble (VRSA). All LF's in E
Flight lost stratf.;gic alert nearly simultaneously. No other Wing
I configuration 1lost strategic alert at that time.éo(.

- Cuidance & Control channel 50 dump data was collected from

E-7 facility and E-8 Facility and all 10 sites were then returned

to strategic alett without any LF equipment replacement. All 10

58, Taken from Messages on file at Job Control, by A2C David B.
Gamble, Wing Historian, on 23 Apr 67.

59. Rpi-:, “Monthly Report HF/SSB, Hardened Antenna," by SATAF (DCA),
28 Feb 67, Ex L2.

60, Msg, (S) Dif 02752, SAC to 3L1 SM4, Subj: Loss of Strategic Alert
Echo Flight, Malmstrom AFB, 17 Mar 67, Ex L3. -



sites were reported to have been subject to a normal controlled

61
shutdown. (.p

The only unusual LF events noted were the failure of the
secondary door actuator motor at LF, E-2 ang the intermittent op-
eration of the diesel generator at IF, E-8. ?

Technial Analysis Division (TAD) personngl inspected I1CC, E-1
for loose cable connections and the Electric Surge Arrester (ESA)
room for azny faults and noted no unusual di;crepancies.éB(U)

'LCF, E-1 experienced commercial power problems in the early
afternoon of 16 Mar 67 which resulted in a burn out of the 10
Hp Envirmental Control System (ECS) chiller compressor motor.éh(U)
At ezpproximately 1400 hrs on 16 Mar 67, the 3Llst SMW

was advised that SAC Headquarters had called in OOAMA suéport for
a complete engineeriug analysis of this problem. (Q

OOAl44 cdecided to send a task group to Malstirom for study
of the incident at Echo Flight because the problem pertained
peculiarly to Wing I. It was also decided to make the studies
ghd.tests there because 00AMA was not equiped with Wing I equip-

ment. The task group included personnel from COAMA, Boeing Com-

pany, Autonetics, and 15th AT ; they were to arrive on 17 or 18

61. Rpt, (8) "Report of Engineering Investigation of Echo Flight
Tncident, Malmstrom AFB, Moat. = 16 Mar 67," by Engineering
Investigation Team, 23 Mar 67, p 1.

62. Ibid.
63. Ibid.
6L, Ibid.

65. Ibid.
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March 67. (‘l

A preliminary analysis was made of the Fault Isolator Test
Tape (FITT) from LF, D-7 and E-8. Targeting support was schedualed
for a G%C Channel 50 data dump at IF's E-2 and E-9 which, although
returned to zlert, were still felt to possess useful data. The
investigation was held in suspense until the arrival of the OOAMA
team on 18 March 67.6'?(0

Echo Flighﬁ incident was approached in four ways in the
, 68
investigation: ’)

a. Review.of events on or near 16 March 67 and of flight
configuration,

b. Investigation, and where possible elimination, of cir-
cumstances which may have been responsible forlthe in-
cident.

c. Investigation of means of causing the results which
were noted at the time of shutdown.

d. Investigatibn of similar events.

In reviewing the events of the incident, the LCC crew was

questioned by'Hiné ¥aintenance Evaluation Team (DCMET), OOAMA, and

Boeing Company personnel on 16 March 67. ,)

66. Msg, (C) OONE 01012, OOAMA to SAC, Subj: Wing I, E Flight
Incident, 3 Mar 67, Ex Ll.

67. Rot, (S) "Report of Engineering Investigation of Echo Flight

Incident, Malmstrom AF3, Mont. -~ 16 Mar 67," by Engineering
Investigation Team, 23 Mar 67, p 1.

68, Ibid., p 3.
69. ..]:-P_i:_d.." D 6.




In screening the crew it was determined that loss of stra-
tegic alert and fault indication occurred in an extremely short
period of time. The exact time estimates could not be obtained
but the time interval was estimated to be between 10 to LO

70
seconds. Q)

The standby light was not observed to illuminate for any of
the ten launch facilities. WNone of the commana and status line
monitor fault lights were illuminated. There was no pattern or
sequénce noted as to the illumination of fault and loss of stra-~
tegic alert. No flickering or ripple was noted on any of the
other status displays. The emergency lights were on (all other
lights off) and these lights did not appear to dim.?l@)

The initial time of the incident, decided by the cfew, could
be no more than two or three minutes earlier than the official
log time of 08LS hours (1c_:ca1).72@

The crew also stated; the IF, E-8 had a channel 26 which
indicated it was operating on diesel at the time of fault. The
ﬁESL (SAC Communications & Control System) and comminications
equipment was néﬁ processing traffic at the time of the in-

73
cident. a
Neither of the crew members were using any electrical

equipment. Such as electiric razor...etc. At the time of fault

70. Rpt, (S) "Report of Engineering Investigation of Echo Flight
Incident, Malmstrom AFB, Mont. - 16 Mar 67," by Engineering
Investigation Team, 23 Mar 67, p 6.

71, Ibid.
72. Ibid.

T3. E-_d‘o, D T
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the deputy commander was turned away from the console to brief
the commander who had just been awakened from sleep. The com-
mander was the first to see the faults.Th('_)

Channel 50 data was extracted from sites E~7 and E-8
immediately afier the shutdown of the entire flight. Analysis
of this data determined that both sites were shutdown as a re-
sult of externzl influence to the G&C, no No-Go's were deltected
by the GXC. Althouth E-8 had indications of a previous Monitor
check No-Go it was not the cause of shutdown at this time. This
was determined by information contained in sector SL which said
that subsequeat to the last No-Go the G&%C had completed an
iteration routine which is performed approximately 2 hours and
30 minutes into a restart. Had a G&C No-Go caused this shutdown,
the Discrete Input "A" (DIA) word would have been placed in this

75
sector. (U)

Oa Sunday, 19 March 67, a team was dispatched to sites E~2
and E-9 to dump channel 50 data. These two sites were in strategic
alg;t.at this time but were selected because they had never ex-
pverienced a restart since the last time that a maintenance tape
had been used. Information from the No-Go sectors of channel 50
indicated that these G&%C's had never entered a No-Go loop at any
time., This hardens the czse against- a No~Go causing a shutdown

of the flight., If a No-Go had shutdown the flight, it would have

L. Rot, (S) "Report of Engineering Investigation of Echo Flight
Incident, Malmstrom ASB, Mont. - 16 Mar 67," by Engineering
Investigation Team, 23 Mar 67, p 7.

75. Ibid.,p 8.
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76
been recorded in channel 50 data. (U)

The only non-detectable fault from the G&C section which
could have caused a No-0o would have been loss of confirm codes.
This type of fzult would not have produced a VRSA channel 9 and
12, but only a channel 9. This information eliminated the No-Go
theory as the cause of the incident.YT(U)

As stated eariler, all 10 launch facilities shutdown with a
VRSA channel 9 and 12 (G&C No-Go and logic Coupler No-Go) recordings.
Becauée of this consistency considerable investigation was ex-
pended in the Logic Coupler area. In the channel 50 analysis it
was shown that the guidance section did not experience a Nb-Go.
and therefore, it was felt that the VRSA channel 9 report_was
not valid. It is possible, however, for the Logic Coupler to
generate both of these No-Go indications.m(@(())

The logic of the coupler was studied by the investigating
team in an effort to identify a method by which both VRSA 9
and 12 could be activated. The opinion of the team was that
external generated signals caused the generation of these two
channels and shutdown of the launch facilities. The possibility
of this is very remote due to the fact that all 10 couplers

would have to fail in the flight within a few seconds of each
79 : .
other. @)D (u)

76, Rot, (S) "Report of Engineering Investigation of Echo Flight
Incident, Malmstrom AFB, Mont. - 16 Mar 67, by Engineering
Investigation Team, 23 Mar 67, p 8.

77. Ibid., p 30,

18 Ibid.; p 30, :%

79. Ibid., o 30.
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The only possible means thzi could be identified by the
team involved a2 situation in which'a coupler .self test command
occurred along with a partial reset within the coupler. This
could feasible cause a VRSA 9 and 12 indication. This was also

quite remote for all 10 couplers would have to have been part-
80

ially reset in the same manner. €!§(}Q;)

Further studies of this problem will be accomplished at the
contractors faciliﬁy since a full engineering investigation is
not feasible at this level. (U)

In the researching of other possibilities, weather was
raled out as a contributing factor in the incident. 81(U)

A check with Communication maintenance verified that there

was no unusual activity with EWC-1 or EWO-2 at the time of the
82 .
incident. (U)

Rumors of Unidentified Flying Objects (UFO) around the
area of Echo Flight during the time of fault were disproven.
A Mobile Strike Team, which had checked all November Flight's
LFs on the moraing of 16 March 67, were questioned and stated
that no unusual activity or sightings were observcd.aj(u)

The 801st Radar Squadron, Malmstrom AFB, gave a negative re-

port on any radar or atmospheric interference problems related

8l
to Echo Flight. (U)

80, Rpt, (S) "Report of Engineering Investigation of Echo Flight
Incident, Malmstrom AFB, Mont - 16 Mar 67," by Engineering
Investigation Team, 23 Mar 67, p 30.

81. Ibid-, p 28-

82, Ibid., p 25,
83. TIbid., o 27.

8L, Ivid., p 26.

T
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Capt. Bradshaw in the command post at the time of Echo
Flight incident, verified that there was no activity oa the
Primary Alerting System (PAS) at Echo Flight.BS(U)

During the investigation it was discovered that Boeing
modification teams were at sites B-1, K-1 and G-1 on 16 March 67;
but this could not have affected anything in relationship to E
Flight because they arrived at the sites after the incident
occurred.sé(U)

As mentioned before, a power problem affected E-1 at 1453
on 16 March 67 according to LCC log. The Brine Chiller (CH-1)
shutdown due to power fluctuation. This was not considered
unusual for pvower failures or fluctuations often cause CH shut-
downs., Between 1510 and 1600 hours, E-1 experienced another
power fluctuation. The capsule crew heard the Motor Generator
brushes chatter. At this time the site manager indicated that
one phase had low voltage, but LCF power was not appreciably
affected since capsule florescent lights were still on. The
diesel generator started but could not be put on the line due
to broken lead. Commercizl power was restored at 1921 hours
on 16 March 67. 7(U)

"In reviewing the mzaintenance history of the Wing, it was

discovered a similar incident occurred at Alpha Flight in

85. Rot, (8) "Report of Engineering Investigation of Echo Flight
Incident, Malmstrom AFB, Mont - 16 Mar 67," by Engineering
Investigation Team, 23 Mar 67, p 26.

86. I‘Dido, p 23.

87. Ibid., p 12.

39
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December 1966. On 19 December 66, A Flight had some of it's
LFs shutdown (A-6, A~7, and A=10). The simularity between the
two flights was: The same Czpsule crew, adverse weather con-

ditions, and commercial power failure after the facilities
88 _

shutdown. (D

Since weather condition and Capsule crew have been elimiated
as causes of the incident, investigation of electrical failure
was started. (U)

The power outage that affected E-1 at 1453 on 16 March 67,
occurred on the 7.2/12.5 kilo volis (XV) transmission line from
the Winifred Substation. Fergus Electric Co. (Mr. D. Young,
lewistown) advised Mr. H. Jackson that a transformer shorted one
phase of the three south of Hinirred.sg(u)

Sites Echo 1-6 and E-9, E~10, and E-1l are supplied by 7.2
KV line from the Winifred substation. No sites in other flights
are supplied power from Winifred. Sites E-7, E-8, D-6, D-7, M-2,
M-3, ﬁnd M-8 are supplied power by 7.2 KV lines from the Hilger
substation.90(Q) _ (SEE DIAGRAMS)

The source of power comes from the Rainbow generating plant
in Great Falls and is fed through the Rainbow switchboard on
100 KV power lines to the Stanford substation. The 100 KV lines

continue to Benchland where it feeds two S50 KV lines. One goes

88. Rpt, (S) "Report of Engineering Investigation of Echo Flight
Incident, Malmstrom AFB, Mont. - 16 Mar 67," by Engineering
Investigation Team, 23 Mar 67, p 9.

89, Ibid., p 12,

90; Tbid., p k.
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to the Glengarry substation at Lewistown and the other to the
Harlowton substation. The Clengarry substation feeds the Hilger
substation with 50 KV lines and Hilger feeds the Winifred sub~
station with 50 XV lines. The sites are fed by 7.2 KV lines.91(U)

A 7.2 KV iransformer shorted in the line to site E-3 at
1450, 16 March 67. This transformer is located on a farm two
miles south of the Winifred substation. Automatic reclosure
switches at Winifred substztion opened, and were reclosed manually
after transformer replacement later in the day. This caused the
Brine Chiller problem at E-l. The transformer was in the West
phase. It was nol determined which phase this corresponds to
at the sites. Sites E-3, E-5, E-6, E-9, and E-10 transferred to
Standby Power. Sites E-1 transfered to Direct Current )DC)
operation.gz(u)

On 28 March 67, the 3lhlst SMW in conjuction with the Montana
Power Company conducted a switching test on the 50 XV high voltage
line between the Harlowton and Glengarry substations. The test was
performed at the request of OOAMA/OONE ;s a part of the initial
Echo Flight incidénﬁ investigation performed at Malmstrom. The
intent of the test was to verify correlation, if possible, betiween

high voltage switching and launch facility shutdown or other

launch facility faults. (4 CL) )

91. Rpt, (S) "Report Engineering Investgation of Echo Flight
Incident, Malmstrom AFB, Mont. -~ 16 Mar 67," by Engineering
Investigation Team, 23 Mar 67, p 14.

92. Ibid., p 15.

93. Msg, (C) Dx7 02998, SAC to OOAMA, Subj: Proposed Power Switch-
ing Test for Echo Flight, 2L Mar 67, Ex LS.



uc

After performing the tests, it was deécided that commerical
power switching operations were not the cause of the ﬁ Flight
shutdown. This was based on the following reasons. Other flights
fed by the Hilger substation were not affected. Similar shut-
dewns occurred in A Flight LFs which were supplied by power not
only from separated substations, but also, from separate feed
lines from the generation station. Shutdown in-1965_or 1966 of.
missiles do not correlate to any power line switching in the
Mont;na Power System.gh(U)

Since the only common item determined in this investigation
was the LCC. The LCC power fault transmitted to the IFs on the
hardenea cable wnas considered the only power fault capable of
causing the Echo Flight incident.95(U) |

The investigation teams at Malmstrom, were unable to deter-
mina a logical cause for the incident., Further investigation in
the area of shutdown results will be conducted in an effort to
determine a possible cause of this incident. These studies will

be conducted at the contractors facility and will be included in

‘96
the next history. Q)

On 12 January 1967, at 0905 hours, a potential disaster

94. Rpt, (S) "Report of Engineering Investigatifn of Echo Flight
Incident, Malmstrom AFB, Mont., - 16 Mar 67," by Engineering
Investigation Team, 23 Mar 67, p 17.

95, Ibid., p 17.

96. Ibid., p 3.
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situation occurred while the 34lst MIMS Re-entry Vehicle Branch

Y45
team was being evaluated by the 3901lst SMES in performance of a
Dash 1 A maintenance on a N—Sé—ﬁod 2 warhead.97(U)

During the operation a T-290A (instrument to register gaseous
air contamination) gave an alarm. The area was immediately
evacuated aznd those present were sent to the Hospital, Decomtamina-
tion station, for observation of possible contamination, 8(U) :

A Explosive Ordinance Disposal (E0OD) team entered the area
wearing protective clothing and equiped with a T-2904, plastic
bags, and cotton swabs. ' The warhead was checked with swipe.
tests for radiation with all results shaving negative.99tﬂ)

A check was made on the T~290A which gave the alarm and
was determined to be faulty. The area was again checked by the
team for radiation with no results. The alert was then ended at

100
1150 hours on 12 Jamuary 67. (U)

97. Rot, (U) "Disaster Control Team Action Report," by Team Chief
Explosive Ordinance Disposal, 12 Jan 67, Ex L.

98. Ibid.

99. Ibid.

100. TIbid.
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THLs northlj report for February fc subaltted tnrozgh your headquarters
for Hg SM\C (DM/B) in sccordance with c.:c;xaaﬁ 41, Chaptexr' 7, SACM 4%4-3.
The fo:lawing paragraphs where aaa‘lcap1c corresrond to subpaf'g.a.H,
of paragrapx 41 CACH 65-3. .\ ’\,‘, o R

I o
l i LT - :

o Snown ;oblon Areas: All known problem arezas lirve bzen
thoroughly identificd as a recult of the Walk-Thru Inspections corducted
at fiing I facilities curing psvicd I February 19¢7 through 24 February
19587. A nmessage report on each walk-thzu has been sent to Hg SAC, 15AF

a:ﬁ 13 SJ\D. +

b. Formal Demonstration Schedwic: No forecast of formal
demonstrations can te cade until the discrepancies {dentified during
current walk-thrve inssections are corréctecd.

L]

d. Summary of Techaical Orders: No change from those prev*oucly

reported on the status of Techaical Orders and SAC CE2{'s.

f. Significant Matters: ¥F/Walk-Thru Inspections ftave been
conducted on 5&4th SiS £flights P, Q and R. Teantative wallk-thru of
flights S and T HF/SSB facilities have bean set for period 5 - 10 March
1967. Copies of these inspections will Le forwarded in the 'saze manner
as Wing 1 facility inspections.

!
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JOH: W CARROLL, Colenel, USAF Cy to: ! b
Corazndey ; 16SAD, WC, COMS, DCO, TCMQ, ECE, I}&{
SAFZ, DCOS, SATAF(ESG-29), 10SMS, h

12848, 4208HS
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(2) Ko support teams were utilized.

(3) There sre no recornendations for improvement of loczl or higher

headquarters procedures or direciives, .
7 £

.;.;4&'.} t:-‘. /’li:f.f.:'.l_ PP g el
RG5S B. MURSHAK, TSgt, USAF
Team Chief Fowlesive Ordnance Disposal
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UISALTa COLIUL TEAR AUTION iEFGET
Halnstrom AFE, *ontzna

1. Reference: uAC Form 696, para U. :
Z. Date of Disaster: 12 JSanuvary 1967
3. Tine of Uisaster: Approximately 0910 local

L, Location of Disaster: 341st ;1LS Munitions Storage Area, building 1840,
1-11 Bay. '

55 PR Submitting Hceport: 3L1st 77485 Lxplesive Urdnance stposal Section

&. iHeport is cosrlete.

7. Reuort as feilowis: Jxnlosive Uninance Disposal Team Chief -
fioss B. liersiann, TSpt, AF 194231861, #CCIC Explosive Urdnance Disposal Section,

(1) On 12 danvery 1967 ct enoroximately 0910 local, the 34)st HIMSRV
Ivaluation Team consisting of TSit Doy E. Aldridge, AF 19453530 - ‘eam Chief,
¥Set williiam R. Shoemaker, AF 13533767 - Team kember, and SSpgt Frank A. kertin,
AF 28718138 - Tean. teanber, was baing evaluated by the 3901st while periorming
Gazh 1A risintenance on a 156, kod 1 warnead IAW T.0. 11Wu-561A., During reasoval
o1 MC1508, the T-2904, berJal Ho. rF-2450-D9, g~ve an audible alarm, indicating
thie nresence of & hazardous enviroment.

t".:is maintenance as veing performed in Lie 34lst &MU Kunitions Storage
wrea, building 1440, FX-11 raintenznce Bay. The RV nmaintenance tveam chief

FRTN :\ldz-'j.dﬁe 50'.::1ried the alzrm and the enlire zrea was avecugted, The
%2.0.D, teme consisting of 19t rersman, ALC Jackie L. chreves, AFL4%681063
ang iUgt Mobert A. Utsele AF1119%215 (3901st 0D) re-entered the area with
fuli protective clotiiing, a secona T-2904, serizl Ho. ¢YF-2132-K&€, plastic
bens snd cotton swabs. The W56, siod 1 Vaurhea:d nnd btue MC1508 was nnnitored
with negative recuits. Uwipe tests were tuken Ifrom tie W56, lod 1 ‘iarnead
and 1:C1508 IAW T.C. 1JA1l7-1-100-29, para 3-1.1, dtd 18 Feb 65, Chg 10 Uct 66,
'this infoermation wus given to the Wing Command Post. AT auproximately 1105
local WSpl Merunan, AlU Coyle i, Turner, AF1972412] anl Cept. itobert J. Hunts—
man, FV3112241 (3¢0lst LCD - Cbserver) re-entered th.e nrca with both

T—Z?Oﬁ s and two #AC-15's seriazl. iKo. 4612 and 5518 and remcnitored the

rea, ‘the T2-04, scrial No. FF-2450-B9 which had teen wsad by bLhe WV

saintensnce teasw would not setup IAw T.U, llﬂ~35—15 and was determined to be
inoperetive. TSzl Mersman cnd Cant. Huntsmen non tored the KK-11 naintenance
Lay for alph: contadination with r@gdtzve resulis. ‘he second T-290A,
serizl Mo PF-2132-X8 was arain uszed, and ajein = nngative incication was
.received, "hese zctions were resorted to the Wing Conmand Fost. . All -
.u.utgctlvc c]ouhln: was checked for confamination with negative results,

The swive test uzmoles were given to the Bio-ervior:ental Engineer Section

to be farwerded to Wrisht-Fatterson AFE for complete ovalustion & ﬂ:alysis.
Information receijved Trum lrizht-ratterson indicated that these sripe tests

were 2150 nez:iive

v, . . % . . '
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two different types have teen introduced into the Squadron. The
only major difference between the vehicles is the weight. This
causes 2 problen in the operational data on the targeting taves
fed into the G&Cs. The present tapes have operati6n31 data for a
lighter weighing G&C vehicle, therefore, they can 6ot compensate
for the additional weight of the heaver G&C vehicle in navigation,
This means that the tapes now in use would not be able to correct-
ly guide the missile equipred with a heavy G&C vehicle. Theorect-
ically, a missile equipped with a hea@er C&C and with the wrong
type of computer tape would fall short of its' target and there-
fore, be useless. SAC has started a scheduls to replace the tapes
of the heavy C&Cs with 2 corrected tape (HOTP-607) which would
compensate for the weight difference. The SAC schedule for re-
placement is as follows: Papa flight, 18 Jul 67, Quebec flight,
21 July 67; Romeo flight, 25 July 67, and Tango flight, 31 July
e. ez (0)

As stated in the last history, studies of the Icho flight
iﬁéi&eﬁt were to be conducted at the contractors plant. (U)

A task groué meeting convened at 0JAXMA, Hill AFR, Utzh on

28 jarch 67, o revieu the vesnlis of the investigation to date.

L41l. TInterview, A2C David B. Gamble, Wing Historian, with Lt.
= Thomas R. Filiatreau, Wing iaintenance Technical Analysis

Divisicn, 11 Jul 67.

L2. Msg, (C) DI 07160, SAC to Norton AFB, 6 Jul 67, Ex kl.

~
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P
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Representatives from the Boeing Company, Autonetics, COAMA, and
L3
15th AF attended. fﬁCUD

The group decided that insufficient data on the incident
existed to resolve the problem or for adequate engineering analy-
sis without acdditional testing. The present data suggested that
the problem was a Wing I peculiar problem, Since the COAMA
Expermintal Test Facility (ETF) was not a Wing‘ I type, it was
necessary for the expermints to be conducted at Malmstrom. Furth-
er analysis of the problem showed that expermints would be of
no real value uniil a No-Co }Mode could be reproduced atleast
at a IF 1eve1.bhw)

It was decided by the group to first deve]_.Op a way to re-
rroduce a No-Go Mode at the LF level then at the Launch Control
Facility (ICF) level before a test could be made at Malmstrom.
The group was to reconvene at Boeings' Seatile plant on L April
67 for develooment of a way to safely repreduce a No-Co effect.
The plan was to be developed at the Network Resolution Area (NRA)
at Boeing, with a completion date for the plan set at 5 May 67. & =

During tes.ting ai Boeing, a 30 micro sec Pulse (-10 to'O
volt square wave) was placed on the Self Test Command (STC) line

at the C-53P Coupler Logic Drawer interface (STC). Seven out of

43. HMsg, (C) OCHE 01012, OJilMA to SAC, "Wing I, E Flight Incident,™

30 May 67, Ex LS.
Lh. Toid.
L5. Ibid.

(v)



10 separate applications of z single Pulse, would cause the system
to shut down with 2 Channel ? & 12 No-Co. ECU)
Subsequent testing at iutonetics has resulted in the follow-
ing explanation of what prodzbly happens in the Coupler Logic
Drawer. The Pulse inserted is long enough to initiate the Coupler
Self test sequence withia the C-53P., However, it is not of long
enough duration to enable controsl lines to the combuter to place
the computer in a Uoupler test loop ¥Mode. This causes the
Coupler to issue 2 sequence error due to lack of coincidence
between CG&C and Coupler Hodes. This sequence error, together
with the action of two other flip flop outputs (i-17 & }4-20); is
sufficient to initiate the Coupler and G&C Ro-Co shut down.mHCO)
The effort i Boeing KZA wes to determine the source anvd
most likely path of noise Pulse to the Logic Coupler. The results
fo the Electro izgnetic Pulse (EMP) testing at the IF and Wing IV
indicated that the Sensitive Information Network (SIN) were sus-
ceptible to nolse of the iype that could have caused the problem.haﬁ(0>
"I‘h-e SIN lires go only from the ICC to a2ll of the IF's in

the flight, which could explain the flight perculiar aspect of

g
the problenm. (' )

u6. Msg, (S) OO:E 0120l, OOAMA to SAC, "Malmstrom E Flight Problem
Weekly Status," 17 4pr 67, Ex L6.

L7. Tbid.
L8. TIbid.

h9. e Ibid.




The best possible source of the noise Pulse, so far in the
analysis, was the transformer failure which occurred at a stock

me

watering through the Echo flight area. The shorting to ground of
the single phase transformer may have unbzlanced the three phase
Y connected system enough to cause ground currents. to flow

back to the generator. The Hardened Intersite Cable (HIC) shields
would provide a path for the ground current thus inducing volt-

50
age Pulses on the SIN lines to all LF's. (= (_())

Testing at ¥4 has proven that there is significant coupling
between the shields of the SIN lines and the Self Test Command
(STC) line into the C-53P Logic Coupler.glfﬁ. CU)
A conference was held at Boeing on 13 April 67 for the task
team to review the preliminary test plan for LF, E-78, at I-.’almstron.
Also, a2 test plan was reviewed to accomplish the transformer fail-
ure simulation tests at Mzlmstirom. Boeing had co-ordinated with
the power company, and received their approval for the tests.5?$§§<ftz:)
It was the consenus of the tasik group that the transformer
tesﬁé:éhould be ran as sbon as possible so that the datz would be

-available for the E-78 test plan development. The plan was to

instrumently conrect the HIC lines and power line into both cne

50, HMsg, (S) OOME 0120L, 00AMA to SAC, "Malmstrom E Flight
Problem Weekly Status," 17 Apr 67, Ex L6.

51, Ibid.
52, Toid.

L



E flight LF and LCC. 53‘)

The power tests were accomplished at Malmstrom AFB during
the week of 15 iiay 67. The tests were in accordance with Test
Plan D2-18LL6-1. Xo sites were shut down for the test.SLL(p

Instrumentztion on the Sensitive Information Network lines
and on the commercial primary power lines showed no significant
noise pmpagatic;n as a resuli o_f simulating the transformer fail-
urc.SS% (U) 5

As part of the tests, one of the pz:'imary power lines at
the LCC was opened and then shorted to netural. The test plan
called for three operations of this sequence; hoﬁever, the back-
up Enviromintal Control System (ECS) failed to sequence properly
and rather than jeopardize the equipment, only one sequence. was
perfomd.%% CU)

During the transformer tests, 2 one volt peck to pezk 60
cycle signal appeared on the SIN receiving line at E-3. Also,

2 high current spike was seen on the primary power neutrzl line
to 1ﬁau;1ch facility ground point. The 60 cycle signal on the SIN
line was insignifiéalnt because tests have indicated that frequen-

cies in the area of 100 Xilo Cycle (XC) propagated most readily

53. Msg, (S) OOIE 01204, OCAlA to SAC, "Malmstrom E Flight
Problem Weekly Status," 17 Apr 67, Ex Lé.

5L4. Msg, (S) OCIE 01787, OQufA to BSD Korton AFB, "Malmstrom B
Flight Problem Interim Report," 2 Jun 67, Ex L7.

55. Ibid.

6. Ibid.

b v
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within the LF. Also, known was that the C-53P Logic Coupler
will cause Channel 9 & 12 No-GO shui dewn with Pulse width in
the area of 10 to 100 micro sec (a 60 Cycle Per Second signal
has a pulse width of approximately 16.7 milli sec). The current
spike on the neutral power line did not appear to eﬁtend to the
Iggic Coupler interface therefore, it was not felt to be sién—
i;igént.57@§9(12)

Each time z power ‘Pulse was initiated, by shorting the trans-
former or opening one phase at the Lcc; E-1 and E-3 were observed
to switch to emergency power momentarily. The capsule area did
not report any change in stagus from the 10 LF'E in Echo Flight
as a resull of power tests.s 5@(0) <

The tests run at Boeing in the NRA have proved that the G-
53P Logic Coupler was the receiver to the noise Pulse irregular-
ly. The normal signal on the STC in the C-53P is (-10 to O volt
Pulse of duration between two and 200 micro sec) was applied at
this polnt., W¥nen the Pulse width was set at 30 micro sec, 12
Cha;nél 9 & 12 Ko-Go's, one Chaanel 9 Ho-Go, and four Coupler
Self Tests (CST),‘wére experienced out of 20 separate applications
of the Pulse.sgﬁﬁ CO)

In other words, 60 percent of the time the responses were

the same as experienced zt Echo Flight and 85 perceat of the

&

9

57. M¥sg, (8) 00¥E 01787, O24HA to BSD Norton AFE, "lalmstrom E
Flight Froblem Interim Report," 2 Jun 67, Ex lL7.

58. Ibid.

59. Ibid.



time the response would have placed the system in a non EWO
60
status. (')

A 30 micro sec Pulse is equivalent to a frequency of 3 KC,
and previous testing at the LF and HRA have indicated the -Pulse
coupling within the IF is present at frequencies in this general
area. OONE has conducted tests at the Hill Expcrimental Launch
Facility on ithe ¥Wing II-¥ Logic Coupler to determine if it could
be a receiver to this same iype Pulse. This testing will in-
dicate if the ¥Wing IT-V, Logic Coupln.ar will respond to a random
Pulse similar to the response ?bserved on the C-53P Logic Coupler
during test a2t the Boeing 3\!'?.;1.)1%? (U)

The resulis of these tests will ne included in the next
history. (U)

Due to the fact that the power tests were essentially
negative, it eorecars that the cause of ghe Echo Flight problem
vwas of the EIZ or electrostatic nature. 2@( O)

A Chanrel 9 & 12 Ho-Go shut down has never been reported
at Wings II thra Y. This faect is probedly due to the significent
difference Geiween the Wing I and the Wing II thru V, Logic

Couplers as well as diflerences in the inter silte cable and LF

60. Hsg, (S) OOME 01787, ODAIA to BSD Horton AFB, "Malmstrom E
Flight Problem Interim Report," 2 Jun 67, Ex U7.

61. Ibid.
62, TIbid.
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cabling. Therefore, Echo rlight problem still appears to be
2 ¥ing I peculiar problem. B(D

OONE recomended 3allistic System Division (BSD) accomplish
additional testing of the Zi?P and elecirostatic nature at a Wing
I facility at the time of Force Moderization to deierﬁine the
extent of vulnerability. After the testing has isolated all
‘problems with the Wing I Force Mederization configuration, BSD "
could evaluaie the need for testing of Wing II-V Force Mod silos. h(p

Air Force Systems Command (AFSC) has the primary responsibil-
ity for EMP testing, and has an active test program at the present
time. Therefore, OOAMA recom=ended that 3SD and Air Force
Weapons Laboratory (AFWL) agcomplish these tests at Malmsirom a2t
the earliest possible date. 5@)

The results of these tests will azppear in the next history.(U)

In a previous history a proolem of Hovement Security Alarm
System on the wWwings' re-entry vehicles G4C Vans was described.
The problem was the alarm system under the vans, was inoperative
dﬁ}ing winter weather conditions, due to the collection of mud,
snow, and ice under the van. Because of the great deal of maint-

enance required to keep the alarm operational; the VWing suggested

63. Msg, (S) OCOHE 01737, ODAMA to BSD Norton AFB, "‘almstrom E
Flight Problem Interim Report," 2 Jun 67, Ex U7.

64, Ibid,

65. TIvid.
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TRM AT ARD ADDRESS : , CAL i
THE BOEIKG COMPAHY : ENGIHEERING CHANGE PROPOSAL 27 December 1566
-P.O. BOXJ9D - STATILE, WASH, S84
(Bog 720) FACILITY
I WCLNO O\ [TACHMINT AT WG CoOC SYSTEM OCSIGRATION TICP ho, NFC  [RLY. cua';(.fj:’J
2827 " wsiA 528 f
2 | conmacion's aecomwenoto prioRiry CJosaser [ Juscent II] sovi [ comeanimmuany -
TORTRACT TRD 11004 N0AKCUATURT xindl g e ===

3 Launch Facllity -
KAWL Of PART OR LOWIST ASSTMBLY AFF[CTED
4 | Leunch Facility Support Building ' ;

TITIE OF CRANGE
5 | DC-Supply for Isolation Relays - VRSA Channels 26 ana 27 (LF)

D(SFRIPHG'I OF CHANGL

Provide DC supply for the isolation relays being instaelled in VRSA channels
26 afd 2T per ECP 11k1. A typicel DC supply circuit for thess relayr is
uhpwn on Attachment A Sketch 1.

5 ADDI{I'IOI‘ML DESCRIPTION: ’

’ s
Instructions for retest of VRSA Chennels 26 and 27 end for pe: sommel and wenjoye
system safety will be required. /

JUSTIFICATION FOR CHANGE
REQUESTED BY PROCURING ACIIVIIY PIR RUM:
The isolation relays are being installed in WG Meeting €0
'VRSA channels 26 and 27 per ECP 11hl. The mm: 29 November 66 (amacianio rast O

DC power required for these relays is to be
supplied from the RPIE power System. This .FCIR
1 initiates the required RFIE change. )

DIVIIOFMNTAT RECUTREMINTS -
18]-n/A '

1 aez oesion reen Yes gy TBD

| AURRATIVT ~00UTIONS p
No alternate solutions ere conaidered reasi'ble 6 -

9 F 4
;::r!.‘, L
RICOMMCRDID FRODUCTICK EFIECTIVITY g Y
10 w/a - 5
(STINATID COSTIOR ( RANGE IN PRODUCTION o
1 X
N/A ; .‘--":'

| FLCOMACHDATION™ [0 REIROFIT
12| Retrofit required to provide wiring changes for isola’cion relays to be installed

hy ECP 11
3 B PRS00 60 ParB, EAFB, MTAFB, WAFB, FEAAFB - ALl FLights WICKUP ATFCCICD
: HETF, " L¥SB , . L Jws [X )

I EXTTIE _ &
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to conform tX the classification of the information in the sizggg{
documents., It §ill be handled in accordance with the proiéiion

v
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classifie@, but have not been marked with individual downgrade
instructidls;—=md all poriions of this volume will be excluded
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but usually if the G&C is off power fer any period of time,
it ﬁill-not restart when power is returned by a maintenance
team, - w)
The dash 9 and dash 20 missile problem in the 56Lth SMS
had been alleviated this quarter. Since almost all the gaih 9
3

and dash 20 missiles were removed prior to this quarter. (U)

MISSILE ACCIDENTS/INCIDENTS

There were no missile accidents or incidents during this
quarter, but testing on the Eche Flight Incident was accomplished
during this time interval, Testing on Echo Flight, because of
it's relationship to this section will be included in this

section. (U)

MISSILE INCIDENTS-Echo Flight Testing

Testing on the problems associzted with Echo Flight are
still be cenducted by higher headgquarters and the contractors.
The resultis of 2ll these tests are not known as yet. Next will
be the presentation of test resulis that are known and their
affecis. (U)

As stated iﬁ ﬁhe lzst history, a No-Go lMode effect had te
be reproduced inorder to study the problem. This was achieved
by the use of a 30 micro sec Pulse (-10 to O volt square wave)

placed on Self Test Command (STC) line at the C-S53P Coupler

133. Interview, AlC David B. Gamble, Wing Historian, with Capt.
Daune W, Hollis, DO Coce Vault, on 27 Oct 67.

13L. Histery, 3Llst SMW, Apr -~ Jun 67, p 28.

Oc



o |
—_
Logic Drawer interface STC. This caused the system te shut
A ... 135

down with a Channel 9 & 12 No-Go. @}(U)

Boeing studied the source and path of the noise Pulse to
the Logic Coupler and suspected that the Sensitive Informatien
Network (SIN) lines would cause the noise Pulse. Further studies
at Malmstron AFB by Boeing proved this analysis wrong.lBsﬁﬁa(i2;>

Tests 2t Boeing!'s Network Resolutién Area (NRA) have proven
that the C-53P Logic Coupler is the receiver of the noise Pulse
irregularities. These tests had 60 percent of the time, the
responses were the same as experienced at Echo Flight, and 85
percent of the time placing the system in a non EWO status.lB?%(O)

ODAMA thought that the cause of the incident was of the
Electro Magnetic Pulse (EMP) noise or electrostatic natufe. OQAMA,
also thought that the problem was a Wing I peculiar problem;
because Channel 9 & 12 No-Co shut downs have never been report-
ed at Wing II thru V. This fact was due to the significant differ-
ence between the Logic Couplers, intér site cabling, agd F
cabling of the Mimutemzn I and Minuteman TI Wstems.n & ( U)

= cond;cted tests at the Hill Experimental Test Facility

(HETF) on the Wing II-V Logic Coupler to determine if it could

135, History, 3Llst SMW, Apr - Jun 67, p 31.
136. Ibid., p 31 ~ 3k.
137. Ibid., p 3h - 35.
138. Ibid., p 35 ~ 36

=
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be a receiver to this same type of noise Pulse.139v)

Results of thes;e tests .were directly determining C-53D
Logic Coupler (Minutemzn II system) to EMP type noise. The
C-53D Logic Coupler was found to be susceptible to input noise

140
injection which resulted in an non EWO system condition. %(U_)

This test was made in two phases; however the results of
Phase II is not yet availsbls to this office. (U)

Phase I consisted of 2 correlaticn of noise inputs on the
C-53D Coupler interface to system noise response. Preliminary
conclusions of Phase I testing indicated that Mimuteman 2 &
system was vulnerable to noise on the C-53D Logic Coupler input
interface lines. Four input lines in the C-53D Logic Coupler
were found to be susceptible to input noise injection which re-
sults in a non EWO st.atus.lhlg;‘a C@

Phase II test objectives were to determine the percentage
of coupling from the input of the Electral Surge Arresstor (ESA)

142
panel to the interface of the Logic Coupler. {fﬁe( )

The prooazbility of a non EWO accurance due to a2 EMP noise

pulse can not be defined until 0JAMA's Phase I and II test

139. History, 3llst SMW, Apr ~ Jun 67, p 35 - 36

140. Msg, (S) OONC 02525, COAMA to SAC, "Malmstrom Echo Flight
Incident," 7 Aug 67, Ex 3L.

141, Ibid., Ex 3kL.

142, Ibid., Ex 3L.
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programs analysis has been finalized and correlated with
SAMSO's EMP tests res‘ults in‘a joint coni'e'rence.m3(’

On 27 = 28 July 1967, OOZMA conducted an engineering
inspection at i2almstrom AFB of the interconnecting box, ESA
panel, and missile away drawers at ICFs, Alpha Ol and Echo 01,
The inspection found zpproximately 200 were checked. There
were no set patteren of lodse connections noted on SIN lines
or Command lines. The interconnecting box was inspected for
loose conneciions, arcing, burned arezs, and tampering, with
none discovered. Missiles away drawers involved in the in-
cident were checked and found operation a2s designed. Thus
no ma2jor problems were uncovered.lth)

HISSIIE INCIDENTS-Echo Flight Testing (EMP)

The direct relationship of EMP testing and Echo Flight
Incident are intermixed, these EFMP tests will be included in
this section. (U) |

SAMS0 hes been conducting EMP tests at Warren AFB, Wyo.,
butlﬁhe resu1t§ zre unknown to this office. The tests made on

Delta Flight were completed on all test objectives. SAMSO, with

the completicn of these tests, began ZHP testing at the S56Lth

113, Msg, (S) OOKC 02525, OOAMA to SAC, "Malmstrom Echo Flight
Incident," 7 Aug 67, Ex 3L.

1hli. Ibid., Ex 3k.

P



5
SMS in October. G)
These EMP tests b} SAMSO znd Boeing are to discover the
weak spots in the different types of Minuteman configurations
along the EMP field. When wezk or faulty arizg are found, ECPs

are initiated to correct these discrepancies. m

—
#

On 28 September 1967, Sierra 39, 56Lth SMS, was depostured ¥
and turned over to Boeing for EMP tests. These tests will be
conducted until zbout mid-Jamuary 1968. The primary reason
for Boeing's EMP testing is to determiﬁe the effectiveness of
the lightning protection equipment of the Real Property Installed
Equipment (RPIE) at 56Lth SMS's LFs. Various voltages will be
inserted into the site equipment from a test tie-in to simlate
the effects of lightning sirikes on the outside cable corr.:rr.lmica—_-
tions, ground electronics system and associated IF equipment.lh-{(@(u_)
Later, on 22 October, Si#S0 joined Boeing on these EMP

tests at Sierrz 39. (U)

A primary cause always associated with Echo Flight Incident
has been connectied with somes type of adverse power affect. Tests
have been conducted time and time again to determine this, but

have always lead to a negative result. Boeing's testing at

145. Msg, (S) OONC 02525, OOAMA to SAC, "Malmstrom Echo Flight
Incident," 7 Aug 67, Ex 3lL.

1)6. Interview, A1C David 5, Gamble, Wing Historian, with Lt.. Col.

Elliott Coldwater, Deputy Commander for Engineering, SAMSO,
Det 29, on 7 Nov 67.

147. Ibid,.
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Sierra 39 is just another test to assure that the VWing VI
configuration will not be affected by adverse electrical eflects}h?U)

A conference was held at Whiteman AFB, Kan., to review test
data for a Force X¥od EMP modification. The members of the con~
ference agreed that the data indicated the proposed modification
would be effective. A decision was made thai additional testing
would be required by Boeing to verify that specific frequencies
were safe in force Mod systems. These tests were completed in
fugust 1957.1“9@

Three major changes have resulted from EMP testing. Boeing
nas submitted ECPs, numbers 1221, 11L1-1 and 11L1-2, for the
modification of EMP for Force !Mod, Another change was a Facility
Change Initiation Request (FCIR) Maintenance Change Letter (MCL)
number 2827, not yet incorporated into the Force Mod systems.lso(u)

Presented next will be the changes to the EMP for Force
Mod., Because of the complicated engineering terminology, a
detailed explanation given by the Boeing Engineers will not be
pr-esented of the changes to the EMP. Changes will be presented
in orief explana£ion given by the ECP. (U)

Boeing ECP 1221 will modify the interconnecting box by

adding a major sub-~assembly containing zener diodes, isolation

1;8. Interview, AlC David 3. Gamble, Wing Historian, with Lt. Col.
Elliott Coldwater, Deputy Commander for Engineering, SAMSO,

Det 29, on 7 Nov 67. m

149. Msg, (S) OONC 02525, OOAMA to SAC, "Malmstrom Echo Flight
Incident,” 7 Aug 67, Ex 3L,

150. Interview, AlC David B, Camble, Wing Historian, with Lt. Col.
Elliott Coldhater, Deputy Commander for Engineering, SAMSO,
Det 29, on 7 Nov 67.
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transformers, and common mode suppression transformers for each
Sensitive Command Net¥ork (SCN)/ Sensitive Information Network
(SIN) circuit pair. 15_(11)

Boeing ECP 1141 dash 1 modifies the cable assembly set
(launcher) by revising wiring to provide protection to Voice
Reporting Signal Assemble (VRSA) Channels 26 and 2?.152(U)

Boeing ECP 1141 dash 2 made anothermodification to the in-

terconnecting box, by adding two isolation relays and reroutes
: 153
wiring to connect relays into VRSA monitoring circuits. (U)

The FCIR, MCL will provide for alteration of sensing at
RPIE and of monitor circuits to re-establish correlation of
154

sensing and monitor reporting. (U)

SUPPORT~Security

Last quarter, the Wing's proposel for the removal of the
Movement Security Alarm System of Re-entry vehicles G&C vans

was zgreed with by OOAMA engineers. This proposel was sent to
155
Headquarters, SAC for concurrence. (U)

-

Headquariers, SAC in a message to CCOAMA concurred with the

Viing's proposel. It stated that the iovement Security System on

151. Engineering Change Proposal, "ECP No. 1221," submitted by
Boeing Company, Ex 35.

152. Engineering Change Proposal, "ECP No. 11L1-1," submitted by .
Boeing Company, Ex 36.

153. Engineering Change Proposal, "ECP No. 1141-2," submitted by
Boeing Company, Ex 36.

154, Facilities Change Initiation Request, "FCIR, MCL No. 2827,"
submitted by Boeing Company, Ex 37.

155, History, 3lhlst Si#!, Apr ~ Jun 67, p 37.
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ANALYSIS REVISION NOTICE

| The doringy Company | MA-338
ORIGINATOR: .“-q_-_-, . QLG“\- SUDMITTAL DATE: | rrECu“l Y
L. Proffitt October 24, 1%67 f INM-VM, I-V
co\kiTRAcroa APPROYAL: 13 D30, TL APPROVAL 1 ECP REF, b0, =]
axl =~ . . .

. 2L .

El A. Mclick £&! it ECP 1221
VOLUME TITLE: Operational Ground Equipment Modernized [$§5CT: |PAGEr

Wing IV D2-15800-1
FORM.D#G. TITLE: [nterconnecting Boxes, rig. A 1377TM INO.: SHT KO
Rev. C dated 8-9-67 1377TM ) (e

ACTHON AND REASON
Approval of this ARN will not result 1'1 a change to the revision code letter.

ACTION

1,

2.,

-

‘Revise the second sentence of paragraph I. F. to read:

- "Requirements shall be met when the input i3 a 0 to 2200 volt pulse
with a rise time of from 1 to 225 microseconds and the volt-time
integral is the integral of the pulse shape described in DZ-18148 -4(S)

dated 22 August, 1567."
Revise paragraph II.H to read:

-"H.'I,To limit voltage pulses at the output of the I-Box to values described
in paragraphs I.F.! and I.F.2, a suppression asscmbly containing an
isolation type transiormer, zcner diodes.and common mode rejcciion
coil will be connccted in cach Command, HVC, and 494L circuit. For
each SIN circuit, a suppression assembly similar to the Canmand line
assembly will be provided that contains an inductor wired between the

primary and sccondary winding center taps of the isolation transformer
for the Missile Away signal path. "

""H.2, Dcgradation of operational message reliability on lines noted resulting

from functioning of the noise suppression assembly wijll be prevented by
sclection of components to limit the additional circuit inductance Lo be
compatible with cxisting comrnunication specifications. "

"H3, Introduction of unacceptablc noise and signal degradation on other
linea in the J-Tax during Minclioning of the suppression gsgerhly will ' he —
pravented hylesign of the input handle dsseinhly which sasires thdf-

its shields are tied as closcly as practicable to the outer shield of the

input cable.

""H4, Components shall be sclected to accept the energy specified in para-
graph I. F. 5.without degradation. ' : .

+ 3. Rcvxsc Identification Spec- notatmn, sheet 3, to read'
VSee Idenhflca.tlon Sch' S-133-111-1-100 (Wings I- V)
S-133-111-1- 145 ("t'l’l.nga I.I\»i VM)
REASON * - v e B e

To add revisions zcv;ewed at ECP 1221/1141 In Proccsu Rev-cw dated 10/13/67.

R LT Ty . ae

&

(Sce ARN MA - 339 for .t.CP 1141 revisions).

-
H
1

of I

goEs~ve | She.




ANALYSIS REVISION NOTICE
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!

sne Yoiapg Company [(VMA-133
OR.GIH§TG~ -\x SUBMITTAL DATE: ;';n‘ FLCTIvIT Y
, S W TP
\ -(:’J‘* J. I Wiker t \D {7_" T 10-24-57 VAT B LF's 02,03,006, 07409
CONT Ag"\’? arF\JVALl iSSD.'.'-?L APPRIVAL ,I;..::“ =E€7. 80:
e . |
WO AT Sioon i | 122
YOLUME TITLE: Operational Ground Equipmen: i”‘“" {PAGS
Unmodernized VAFB Suoolement D2-12133 Voi. I : ‘

\.

FORM'OWC. TITLE: Pigure A 1377.1 Rev. D 4-7-606

Interconnecting Boxes (Varicus)

ACTION AND REASON

- Approval of this change will result in a change 10 the Figure A revision code.

ACTION

'

r Revise first sentence I. B. to read as follows:

"I. B. A method of connecting signais transmitted between the Launcher

" Support Building and the launcher equipments via the Cable Assembly Set,

Launcher (Figure A 1248.1)"

Revise Technical Requirement I. D. to read as {ollows:

"I.D. A method of matling the site vnique signais of the Cabie System
Pressurized, Hardened, SCN (figure A 1339 or Figure A 5032M) io the
.site common signals of the Cable Assembly Set, Launcher (Figure A 1248.1)

Add Technical Requirement I. E. as foliows:

"I.E. Means shall be provided which shall meet the requirements listed

below. Requirements shall be me: whea the input is a 0 to 2260 volt pulse
with a rise time of from I to 225 microseconds and the volt-time integral
is the integral of the puise shape described in D2-18148-4(S) cated

22 August, 1967."

The following HICS iines are referred to:

Command
SIN
HVC (where apphcabl e)

- . Requirements:

l. The Common mode (line to equipment chassis) voitage envelope on
any line {(listed above) at the output of the interconnecting 3ox shall
have a peak value of 600 voits if no sharp discharge occurs a: the
input. If a sharp discharge occurs at the input the voitage output
shall not have a sharp discharge which is greater than 80 volts
amphtud:, nor shall the voitage output exceed the cnvelope d‘ef:ncu lay

« A

V(t) ==100_"" "yolts
' ; f = {requency (Hz) .. H
t-= time (sec. ). ) ) ) e
.‘ ) RO . % .
LTLTLETA L= ] Sht, 1 of. 2

s ot

l

y

..1
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_ANALYSIS REVISION NOTICE TR T—
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TR PG, SN Figure A 1377.1 Rev. D, 4-7-¢o0

;‘.B.; !SHT N0,

- 2 - ‘_' t e ¥oa
[oriciATOR & s SUBWITTAL DAT EEFLCIIT Y

Wk 2T '10-24-67 vazn Ly 02,33, 06, 07&CY:
CONTRACTOR PPn:JVAL; ; aso. STL Arr';c\' L j:.MP REF. NOy i
i H . i

W. A Snoos\ ¢ 122l |
YOLUME TITLE: Operational Ground Eguipment ‘-5-':"-'77 r"*c'f'-l i
Unmodernized VAFB Susplement D2-12130, Voi. ii ! ; .

i

1

: x A = !
- Interconnecting Boxes (Various) 1377.1 . 7 1 &2

ACTION AND REASON |

3.:

" REASON S 7 ad
To add rcmsions rzvtewcd at ECP 12,21_[1141 In-Process Review datcd 10[13:’67

3. Degradation of operational message reliability on the lines noted

ol = = Introduction of unacc cptable noise and signal degradation on other

G, 4, Components shall be selected to. accept the cncrgy spcc&hed m :

Add Technical Requirement I. E. as follows: (Cont'd)

2. The signal mode (line to line) voitage envelope on any line pair (listed
above) at the output of ihe intercoanecting Box snall have a peak vaiue
*  of.600 v maximum, and shall not exceed the limits defined by:

¢ V(t] =% 600e " 1% volts e g a

resulling from functioning of the noise suppression means shall not
exceed allowable tolerances in existing communication system
specifications. .

4. Tunctioning of the noise suppression, means on the lines listed above:
shall not introcuce znacceptable noise nor degrade signals on other
lines through the I-Box that do not hdve noise suppression means,

5. The means shall be capable of accepting at least . 25 watt-second of
energy in from ] to 1000 microseconds without degradation.

Add Recommended Solution 11, G, 2s foilows:

"G. 1, To limit voitage pulszs at the Ohlput of the [- Bo~c to values
described in paragrapns I. E. 1 and . E. 2, a suppressien asscmoly centaining
an isolation type t-ansfo-mcr, zener ciodes and common mode rejection

coil will be connected in each command and HVYC, circuit. For each SIN
circuit, a2 suppression assembly similar to the cormmand line assembly will
be provided that contains an inductor wired between the primary and
secondary wmdng center taps of the: Lsolatmn tr?.ns.ormcr for the Missile
Away signal path." " . ! y

"G." Z, Degradation of 0pcrational message reliability on lines noted
resulting from Iu.nctioning of ihe noise suppression assembly will be pre-
vented by selection of components to limit the additional cv-cmt .r.ducta.nce
to be companbic with existing communtcnucn specmhcahons : .
lines in the I-Box during functioning of the suppression assembly will.be pre-
vented by .design ‘of.the input bundle assembly which assures that its shields -
are. ucd as closen_r as practicable to the:outer shield of the input cabie. "

.'*

paragraph LE5 wunout dcgrzdatmn. " . . g e Fetan Ta g ‘: %
- . ‘o . " Xy . __._ N e o Y .

RISl S ; ; i
wi® g% e o T
R b ;

“of -2’ A

MmN e i ." -.‘--_'1' Eaﬁ,ﬁj&' I Sht. 2. oiame

- & “ oy g o ' ! : ‘ . : - . _!:‘__._.‘.
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ANALYS1S REVISION NOTICE SRS ey

-
&

OR‘G"‘ o " SUBM,TTAL DAVE; S apd i v

\"\ -—\- - ,f'__—l ) ‘i . * ; ,i
T Wﬂxert e % i October 24, 1907 P VAXD Li's &4, 05 anc 63 !

CONTRACT APPROVsLY 352, 8TL APPEAVAL L ELP REF, NT:» P

’ ' 1

W. A. Shook ¢ EGR X2

YO T "o = — ZCit Ve
ekl Operational Ground Equigment ;s_c.. (PR

Modernized VAFB Surslement D2-1611%-1 !
FORM.D¥G. TITLE: 1hterconnecting Boxes, Figure A £ gk Ok
1377MV, Rev. E dated 8-16-67 P 13TIMY T 3, 2
ACTICN AND REASON P
: - - . - 3 3 ;

| - Approval of this ARN will result in,a change to the revision code leticr. F
ACTION ' e W
1. Revise the second sentence of paragraph I. ¥, to read: N 1

~""Requirements shall be met when the input is a 0 to 2200 volt pulse with
a rise time of from 1 to 225 microscconds a2nd the voit-time integral is
the integral of the pulse shape described in D2-18148-4(S) dated
22 August, 1967."

2. ° Revise paragraph il. H to read: _ e & ' '

YH. 1, To limit voltage pulses at the output of the I-Box to values described
in paragraphs I.F, 1 and I. F. 2, a suppression assembly containing an :
isolation type transformer, zener diodes and common mode -c)u:t. on' coil
will be connected in each command, HVYC, and 494L circuit. For each SIN
circuit, a suppression assembly similar to the command line assemb‘ly

will be provided that contains an inductor wired butween the primary and
secondary w:ndmg center taps of the isoiation traansformer for the Missile

. Away signal path. : ..

""H.2, Degradation of operational message rejiability on ;.nes noted
resulting from .unc'ioning of the noisec suppr-_Sst..m assem>iy will be
prevented by selection of components to iimii: the additional circuit
mdv_ctancc to be compattnic with existing communication spcc‘.ncauons.

=, "H3, - Introduction of unacceptable no:se-and,ssgnal degradation on othc
lines in the I-Box during functioning of the suppression assembly will be
prevented by design of the input bundle assembly which assures that

" its shields are tied as closely as practicable to the outer shieid of the
input cable. " _ . R

. = b g « - ‘-

i

. "H4, Components shall be selected to accept the enc‘rgy specifie
e paragraph I. F. 5 without degradation. " . . . P

.y = : . = ¥ A .
(5 o 4 . -
al\| i P

' 4w s R oo g 5

REASO\! . . £ :

S Yoy TEE e W as C gosses | S b0 of

din


http:simi!.ar
http:Mooe.niz.ed

Line 6

ECP LIZITR Foge 10

ESCRIPTION OF CEANGE: “(Continued frm: Fege 1) .

Provice dctell engineerins cesign, specifirations and docurenzation for
modifying Tiguse A's 1377 andé 13TTM - Interzonnecting (I) 2ox. Tais
codification will consist o the eddition of sub-assezbliss wisiiia the
existing I-Zox. Ope sub-assexztly will contain zener clodes, isolation
transforzers axd common =>ie Te'ection coils for each STN/SIi, ZikT ene
Status line CIZECUIT PAIZRZ E)"ﬁuef o1 & sheet metal brezcret ernd eleetrics’iyy
connected ty ceecs of & sezorate vire.bundle. The existing vire bundle

in tkbe I-Zox will also te =z&ificc. “hnen a sits kas cperationel

Earcdened Volce Crhannel (4%T) circuits connecied for use, a second s'.io-
assembly using zener c*'ﬁ*' is>letion t-=usforcer and com=on mode

’
rejection colls will %Te egdded.
Rote: This change for Figure A 1377 a.d 1377 is es follovs:
iI, V, VATE, Y=TF end CAF3) for

1
S ’
. R/
ion of M2 rrotection for SC/SIN,
) end Szetus lines.

Figure A 1377 (Wirgs I
inclusion of accozadat
mardenzd Volce Cranrel

Figure A 137TM (Wirgs I, II, IV, VAF3, ST? III, '®A and EDL)
for 5Ci/SLi, KV azd L3kL.

Provice special tools reguirec for -i-t.re A's l 37T and 13774 =it
instelletisa exnd checkoul in the field.

This ECP will xrovide e \'tg 7 Type Tigure & 137N Interconnecting

Box fox =372 iIt.

Fabricate procuction ‘*J.o-n..s and provic e agin
DI end iEA/STE III eveluezlcor., Additionsl Susiification es 5 are

not reczocmended,

Identify welght change to the Figure A's 1277 exd 137T7TH Interconnc

30x. ¢
Revise ACO 2359 end ACQO 3302 cocumentatlon tor al‘o: phvsical end
electricel connection with the revised Figure A's 1377 a=d 137T7M
Interconrecting Box. .

This ECP 1221 change shall be incorporated concurrently with ZCP 11%).

Analysis Pevision Notices for Figure A's 13771, 1377.1 and 13TV

are suboitted Lerewith for zpproval.

b | [,

2}
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Lipe 7 -

Line 12 -

= Line 13 -

N3

Lires 16,

Line 17 -

Attechzent A
ECP 122°7R Paze 1L

A Ne=Th

JUSTIFICATION FOR CEA (Continued from Fage 1)

snnl status of W3-1334-M

B. If this change i{s not incorporate<, ogerat!
e apvironzents.

is Jeopardized under electrical cisturbanc
C. Progrem Priorily - Expedited -.z..__he, to provicde earliest possible
- 1incorporation at Wing I F/j“

Failure date is not epplicable.

E. IEnd Item Reliability:
There are no Contrectus

asd * =

reliability estizate =

for the

ep2rec 85 pATL O cees Reviewv.

FECOMMEMPATIONS FOR FETFCPIT: (Continued frca Fege 1)
This ECP does not regquire Conirsclor instailastlicn of this chenge.
tnet Comtrector accamplish

Notvithstaréding this fact, it is recamencded

the installation effcrt. )

Xit validation for the ‘a"_:*..-, T version and the Jings II throuzh ¥ modernized
version to be accocplishied at 372 III. 7TCT2 Yerificetlon end Kit Proofing

{s not recormencded.

(Continued Zrom Page 1)

TCTO REQUIRED:

te 7ith effecied Air Torce Orgenization..
gence Tezhricel ‘J"r'ﬂr flo. 2lM-1ae30-285
L8318 {n ez cordarce

Prepsre Form-1133 &né coor<in
Prepare Fecosd Tyte Tize Complii
for Figure A's 1377 ené 137 w
with MIL-T-9E33A, cated 31

under :'or._:'ac’ 2005 (<
Iecercer J.,:_ .

17, 18, 19, 20:

All items that are not checked (x) 2re not aZfected.

TARCETING PAPAMETERS: (Cortinued Zrom Fage 2)

Targeting faraceters ere not effected.

sure A's 13 TT &%.13774: =&

R
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Attazhmet A
ZCPR A351T2 Page 12

Line 13 - MAINTENANICE PROCENURES: (Contlnusd from Pege 2}

ILine

Line

Line

- Line

Line

18

18

18

19.

In accordance with the requiresents of =:iD 52

C/Cl's will te.revised for Tigure A's LITV, 2377.) and 137717, Revision
will be for orgenizatiznal end field level end depos For= C/Cy's.

'Zero' Indenture Forz C's will te revis=: gy surport in “rocess Tesizo
Review in lieu of CDx and PC:E.
The revised }Maintenence Anslrsis for Fizuire 137754, 2ill e reviewed B=d

Air Force Specialty Codes, Teen Codes and
be established or revised <5 rejuir2d I:
Information section's.

Develop zaintairebility criteria for tte revised Figure A's 1377H, 1377.1
and 137T7™V.

Prepere a maintainsbility presentation for.in Process Lesign -Review.

OVERHAUL/REWORX YETHODS: (Centinued frac fege 2)

TR B ———

Depot tooling is not affecied.

NOMENCLATURE: (Contlinued frus Tege 2)

Revised Nocencieture will be reguestesd Tor the Figure A's 1377 end 1377M.

SFARE PARTS DXHIZIT: (Continucd fros Toge Z)

The priced Spere Farts Exhibit ~ill bte effected by this crtange.

INTERCEANGEABILITY: (Continued froo Page 2)

Interchangeability is affected by this ckange.

TPATIERS: (Continued froz Pege 2)

For the T-1ll Trainer see the attached Trzining Equipmeni Supplecent.

L:r:
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Atieshment A
TCP LIZITR Fege 13

Line 19 - DATA/PUSLICATIONS: (Continucé from Tese 2)

T.0.'s Affected:

Contract T=D:

21M-10M304-2-21 LAULTE C.NESSL SATILITY
- WIlNG I .
214-LGH30A-2-21 -1 ; LAWY CONTROL FACILITY

21M-L24302-2-21-2

TATILITY

214-ILGM303-2-21-1

a " e 21¥-LG{303-2-21-3 “AFOL FACILITY

e .
21M-10M203-2-21 -4 ICROL FACILITY
21M-LR{30A-k-1 LI-30A/3 WEARD = ILTUSTRATED PARTS ZFEANDONT
21M=LGM30A -1 TASTIFATED PASTS SEAIGSWN

Line 20 - INTEFFACZ: (Continued froz Fege 2)
ICWGA 8420 recorcs ihe interface effect on Eoeing and EBencix equipzect and
interfece docizents. )
Line 22 - IEVEZLORE'T ZIATT: (Continued from Fege 2) -
Coaduct of In-Irocess heviev in lieu'of 72, CIR or Daia racimge suboitial
( is recormerncded. Technicel acproval et the In-Process Peview sihell constitute
— ' approval ror the cozirectcr to procesd with subsequent effort.

First Article Confizure:{sca Inspectlon {FACI) end Tean Lcceptence Review
(TAR) are mot recocmended. .

I~

~—
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| ANALYSIS REVISION NOTICE i = e
3 €8 : I I'he Boceiny Company VMA-33
QIGINAIGR, 0. Lk s Tola SUVITTAL D431 OIS IvHY:
~ C. Wengper / 4-7-66 | VAFB-LF-05 & LF-08
CINTAACIOR ;--1--;_n-;;), fop s . BT ARGy A . LCP REE N '
LA A
W . A Shook & 1141
eI W OGE System Specification S-133-11 Modernizcd i““' e
|VAF Supp. D2-16119-1 v 150
JAMING IRE pig. A 137TMV, Rev. B dated §-3-65 o I e
Interconnecting Boxes 1377V 1

SN

ACIIGN AND REASOS

-
D

- Approval of this change will resuit in a change to the Figurc A revision

code,

ACTION

I8 Add the following technical regquirement to paragraph i. B.
"VRSA moniter lines for equipment in the Launcher Support
Building require a means to-prevent equipment damage to
the Programmer Group (Figure A 1201) from overvoltages up
to 2000 voits: ™

2. Add the following recommenced solution to Part II:
"Isolation relays will be provided in the monitor lines for VRSA
channels 26 and 27 to prevent equipment damage to the Programmer
Group (Figure A 120]) due to overvoitages below 2000 volus,

REASON

-O0OAMA/QONEO léiter dated Feb. 1i, 19&96, directed that aa ZCP be

submitted. - The ECP iz to prevent Launch Tacility vulnerability from
the support building. VRSA channels 26 and 27 are usecd to monitor
cquipment in the support building and overvoitage-proteciion is not pre-
scently provided for overvoltages under 2000 volts. -

Sht. 1 of 1-

.2-6834-40 -5



http:SJ,,;:.OI

Je

<

PR L oW (Deatiueed Trom Page 3)

pares LN Rl il
Pnge 9

"

fablicatian £ffectnd Ly this Chon-e: (Contizved)

— —— —

T.0. Numhers:

L
Coatiricht <7300

L7 & LCF THTRASITS CARLING (WING VI GNLY)
L? & LOF INTRASITE /aniihs (WING V ONLY)
1/3%304/2 WESAPCN AYSTEM ILLUSTRATED PA3TS

21M-LGM30A=4=1 :
- RYTAEDOWN -

Purauant ‘te Fart [, Ttem 2.% of Contract AFD4(094)-740, chznces and/or:
revisions to ihke sbhove Ti:chaical Ordars lo incorporate Llie effects of
this =P will be accemplizhed wilhin the scope of basic Contract =740,
Issuance of a CC3 Directive for this 5P sh)l)l constitute authority
for incorporation of effects of this chanice in the offected Technical
Manvals, ) !

Thie chenge ¢l 9@ ipplezeri2d wilh no interface effect on Assoclarte
Contractor equipmeant, drasings or dacumentation,

Ttems in lirnes 1¢, 17, 1%, 192 and 20 which are not checked (x) are
not affected, *

Maither bhardware reliabjlity nor the reliability contrackual statemant
is affected hy this champe.

rification at TP III. This

Joniractor proposes to conduct a kit ve:
vill avoid a1 delax in the delivery of operationnl kits expccted to
result froam 2 kit preoofing, ’ i
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i 1 ¥ o o .
Cable hSHemtl Sot, Laurchar i'F® t Caves [T

‘;{r:l AL G CHANCL

asl .vh'l_"q, r X ” J.l'.

h.
chanie

Figure A

1
-

cables wil

1244

Taterchunsaat:

Ttems in lines 1,
alfected.

n for -’o":l*or

a0
21-%515?‘
21 a7

r. ‘-)t')i (v

[ B J',

Lardware will
ilis»: Zne Tun
net te 2f:¢ .od

Y. 13,

_.':-."l_m- AVe l" f.l.r'lt.nl&

10

ISR HERS

1

12 R/A

Hone, the ﬁnv“lor1cnt of

TEVEALPMINIAL SEQUIR MR ES

LA l"o IO‘

cabling a:fected:
21=3L327

T affecira.

YR5A Channals 20 uﬂd 27

are not checked (x)

tionnl Jat
b_': t..is chanea.
1% and ) which

b _}-«‘uw- e

l et -...-.-l.-(..

U Timaniens g contvace

This chanse -will require the revision of the.follodng schematic drewings to
the nomencl-zinura
21-52047
&1-52487
21-53407

terchuneability of the rijure a4 1253

ar= nct
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| THE BOLING CORFANY ENGINEERI T
SEAIE 3 FAsemsIN : CHﬂhGE PROPOSAL

DL 9] B e Tt EAR '_r”\ T fT3 o N LA T
1l Figure A 1377 81205 W3-133A 11k1-2 . R |
:_—I[—-—-- e 4 ——— .-...__:._—_':.—__"._:'. e S ey s —:"...—'__—;ff—::—'::'——.—-—-—-—_—_-- - ——rr—
2 ic A TRAL WS ML LG Pl E _]t Tarleis L__:}j:g-‘.'.','_! l _]u-m... [ '(C’\‘i"-ﬂ‘ﬁ‘i-ﬁ'_
! ,
[ [, SHCHT DI WL CONTRATT SFLCHHICATICN
31 ' terconnecting Box CFEN. See puge 3 LD
(WG Ko, N E)se
‘ SAWL Oy ~aDT GR I AN TS Ay ATTe L f ]F"T' N o INA TN AR g Sce page 3 1% PROD,
Tnterc-"n:lcc»in.g Rox " s g ' o |Ges e

HE P .rlr_’
5] P‘rovidc F‘rot.r:-::t1 :m for Fa-‘tuor Iines Tor V'_A Channels 26 and 2

——r:- 7 __. '!_' beegraere o 8 8 . e e T 3

IA This cha::ge will ecd (2) two isolation relevs to the Interesnnecting Dox end
reroute the viring so as to ccancct these relays into the VYRSA.monitoring
circults. )

B. Tne MCL for the "fhusz Two™" pzver fix vill alter the sensing at the RFIE erd
»f the monftor ciycultls to ra-astablish the ceorreletion of senoing and monltor
revorting 8s definecd wunder FC? 857 i2. :
C. 1Interchangesbility: 7The co-ai‘igu:-atlnn 21" the Figure A 1377 Interconneating Box
resulting {rom this chenge will not be interchangceble vith prioxr configurations
of ‘the iten.

‘D. 1Items in lines 18, 17, 18 15 ead 20 whrh are not checked (x) are not affccted.

TSt e ARt i :?;‘.:r sitt el i e ALE: .
: : e T Seee EC?’ PRS-
I IL_3| HATED BY 0 NNRALILY 3R
Sce ECT 1141 R . TN AN L e 00 NEY D2 REVISED €IE,
1 ’ 'i TR ELE VN EDMACIORY DRI N, L
- | J B, eee T e e e
|

T O T T e N TN T

‘None, the cevelopsment of Figure A 1377 hes buen-cocipleted.

SUHAEATIVE SO DTS o ———
q None
PRGDs- 'l- ‘—i t*l‘:i;:‘?f;“m—. e e i e s
10 _
R et e e e L Mg = FAC
(3T T (S THOE S NG IV PP 51 i
11| See ECP 1141, Pege

PLCCAW N SATIONS ! 39 -il NI

S L o L T e T o He e mE G0 FLGE,
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FIRMAAMT AND ADDRESS

THE BOEIKG COMPARY ENGIHEERING CHANGE PROPOSAL |27 pecesver 1566

oAl

-P-O.(DOX )85 SCATILE, WASH, sai FACIL’TY

BOE T720) .
' ML NO ATTACHMINT A WG cooL SYSTEM DUSIGHATION HLCP KO, NFE LY. Cl:-;;--‘:
2827 = wSIDA 525 f

2 | comacion's accomsinoto prioaiy [ Juwraivey [ Jumcint [[X]rounm [ Jcowananipy

CONTRACT £40 1101 ROMERCLATURL
Launch Facllity

RAML OF PARI OR LOWIST ASSCMBLY AFFLCTID
4 | Leunch Fecility Support Building

TITLC OF CRANGE
5 | DC Supply for Isolation Relays - VRSA Channels 26 sud 27 (LF)

ntsrmrm‘« OF CHANGE

Provide DC supply for the isolation relays being installed in VRSA channels
26 apd 2T per ECP 11%). A typicel DC supply circuit for these relayn is
shown on Attachment A Sketch 1.

_ADDI;[‘ION AL DESCRIPTION:

Ins'bructions for retest of VRSA Chennels 206 end 27 end for per ponnel, and wenjrn:
system safety will be required.

.__-‘..._'.:.T-"..'..‘ -—— -u-.'T.‘__.“

e ————————

B a——

RISTIFICATION FOR CHANGE . REQUISTED BY PROCURING ACHIVLIY PER RET: =
The isolation relays are being instelled in FWG Meeting O
VRSA chennels 26 and 27 per ECP 1141. The st 29 November 66 (aiaciwenr s rase G

DC power required for these relays is fo be
supplied from the RPIE power System. This .FCIR
i initiates the required RPIE change. ;

DIVI1OPRUNTAL RIOUTRTRCNTS ' e
§|-N/A -

ALE DISICN RIG'D ‘Yes  prp TBD

| KUTRRATIV “OLUTINNS
No alternate solutions are considercd feaai'b]:c

g -
£
RUCOMMIADID PRODUCTICN LEILLLIVITY ) i o8
10} /A <
ESTIMATID COSTTOR ( HANGE IN PRGOUCIION : R
1 : C

RICOMMNDALIONS TOR RCIROCIT

11_2 Retrofit required to provide wiring chenges for isolation relays to be installed

hy ECP 11

| VREE; PR 6B 6 Harp, RAFB, MTAFB, WAFB, FEWAFB - ALl Flighfs MOWATAD
HETF, "LFSB _ ' L Jws [X]mw

Pernza1d Vil {




FECP 528
Page Toree

Item 16 - EFFECT ON OPERATIONAL EMPLOYMENT

Service Life

This change, together with the associated ECP 1141, will improve
service life of the VRSA channels 26 and 27 by protecting them from
damege by overvoltages belew 2000 volis.

Item 19 - EFFECT CON LOGISTIC SUPPORT MATERIALS

Data/Publications

SAC-CRM VAFB VAF3 MAFB EAFB MTAFB WAFB FE
(WG. I,II) WG III,V)

21-S4804-2-21 =) -2

Power Generetion
and Distribution

21 -SMBOB-2-21 ' -5 -1 -2 T

Power Generation

end Distribution
Item 20 - OTHER CONSIDERATIONS

Interface

Tnis is a compenion facility chenge to Boeing ECP 11Lk1. ICWGA €026
records required ecticn steps.



ATTACHYERT A FECP 528 Page L

MINUTEMAN FACILITY CHANGE INITIATION REQUEST

MCL .NO. ?' 8 2 7 DATE FECP NO. 5_2 8

FER 5559 viE owLY)

ORIGINATOR AMD SERIZL MO, @ DATE SR{PLRED @ NEED DATE @ INTESFACE LFFECTED @
Boeing 720 31 Oct. 1966 | 15 Aug. 1987 YES 3 Nno [
SUBJECT @ ~

DC Supply for Isolation Relays - VRSA Channels 26 and 27 (LF)

DESCRIPTION OF CHANGE (usg asxticvay 3=ce1s o secusco) (©

1afTacn Dwg'S AND SKLTCmES)

Provide DC supply for the isolation relays being installed in VRSA channels

26 and 27 per ECP 1141. A typical DC supply circuit for these relays is
shown on Sketch 1.

JUSTIFICATION tvsc sommioxaL swress o Reowrcn) (3)

The isolation relays are being installed in VRSA channels 26 and 27 per
ECP 1141. The DC power required for these relays is to be supplied from
the RPIE power system. This FCIR initiates the required RPIE change.

ESTIMATED COST ® 4 3E et $11

= $hk
Matfl A
DOCUMENTS AFFECTED @ RECOMMENDED EFFECTIVITY: ®
DRAWINGS _ BLSE : CONSTR, PpMasSt A8 CD FHAZE
| Wing 1 All LFs
SPECIFICATIONS : Wing II : All LFs
Wing I11 All LFs
MASTER EQUIPMENT LIST Wligg v All LFs
M.!.N‘IJALS YAFB All WI133A LFs
Fic. A AKD FORM ¢__ 18- A 1377 and 1329 HETF W133A LF
orren ICWGA 8026 Wme TV At Lfs

2 o)



FECP 528 - PLGE 6 OF
_ ) 2. DAY  MONTH  YEAR |
- MCL No. MINUTEMAL! \ZEAPON SYSTEM oATE: 29 Novesber 1665
2827 FACILITIES VORKING GROUP SUPEKSEDES
ACTION SHEET SouE

3. THE PROPOSED FACILITY CHANGE AS DESIGNATED BY THE MCL NUMBER IN BLOCK I. ABOVE ViAS

REVIEWED AT FWG MEETING no, _ 20

ACTION TAKEN ON THIS CHANGE V:25:
[J1.  APPROVED AS WRITTEN

[E 2. APPROVED WITH FOLLOWING CHA!GES Ot COMMENTS

[J 3. RETURNED TO ORIGINATOR:
FOR FOLLOWING REASON:

The. FWG classified this FCIR for desizn action. A Routire priority FICP 528
will te submitted to the CC2 for finzl determination. Work with oP 1141 and 17
epproved accomplish concurrently,

[J as noT JusTIFIED: [] FOR ADDITIONAL JUSTIFICATION

- [] SKETCHES ATTACHED TO CHAKGE ARE ADEQUATE

TBD
[X] SKETCHES WILL BE PROVIDED BY THE A/E OH
4. CLASSIFICATION OF CHANGE: | 6. PRIORITY FOR CHANGE: 8. FACILITY AREA AFFECTED:
Bciass 1 Oeass 1 | Oererceney Ourcent E routine e [eer
AATE HANGE:
S. INTERFACE AFFECTED! 7. ESTIMATED COST ch"c ANLG [J suse [ omier
Levor 4 MA at $11 = $4)
X ves e
Mat'l = 1
(] no $h5/Fac 9. FACILITY AFFECTED:
ECP ACTION REQUIRED: 1FS3
O ves [] no
EFFECTIVITY FOR CHANGE
© TO BE ACCOMPLISHED EY TO BE ACCOMPLISHED BY.
BASE CONSTRUCTION CONTRACTOR DASE | ASSEMBLY AKD CHECKOUT CONTRACTOR
YAFS VAFB LF's 02-09
- [_
VANG 1 WING I R
134FB | uarg | ALl Flights
WING II - WING I e
EAFB i EAFD All fllgnba
WING T WING IT -
MTAFB : } wrars | AlL Flights
WIKG I _ WINS ¥ E e
VIAFS warg | A1l Flights
WING ¥ ‘ VNG X st
FEWAFB FEwaFs | AL Flights
WING I WING I
GFAFB GFAFB
SQDN 20 SQDN 20 } T,
MAFB | maFp |
ETF ETF i
HAFB HAFe | T¥SB

c
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S Wi omunbiting Suln® Batberies veis veuwsd Brew the Tiw
on 10 October ;nd repleced with new batteries on 1l October. The
ICF was examined an& found to be in operational status and was
srought’back to alert status on 15 Octobver. The investigation of
the incident could not discover the czuse of the incident; but it.
was believed to be a freak. incident.91 (a)

MISSILE IKCIDENTS - Echo Flight Testing

In direct relation to the Echo Flight incident as covered in
the April - June 1967 History of tne 3Llst SMW was the Electro
Hagnetic Pulse (EMP) testing conducted throughout the guarter.

The EMP tests vere conducted by SAMSD, later ioined in the testing
by the Boeing Company. The EMP tests by SAHSOIand Boeing were to
discover the weak spots in the different type of Minuteman con-
figerations within the Zi® field. Whenever a wezk or fauliy area
was found, an ECP was to be initiated to correct tne discrepancy,
or eliminate it.92 (E)

The EMP tests were conducted at IF Sierra-39 of the S6hth
SMS. The tests were scheduled to last until mid-Jamuary 1968, but
could be extended if there were still apparent problem areas to

investigate. The primary reason for the Boeing tests were to de-
termine EMP zffects on the Real Property Installed Fguipment
(RPIE) of the Minutemzn sites. Duriné the tests, various voltages

of ‘electricity were inserted into the equipment on the site to

Taken from the files of TAD, 2k Vet 67, by Sgt William D.

91.
Napton, Wing Historian,
92, Interview, Sgt William D. Napton, Win{§ Historina, with Lt.

Col E. Coldwater, SE{EAE Epgineer, 6 Feb &8.
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Personnel of the Air “orce Special Weapons Command, Kirkland

g e

;; ‘.ny' ‘1llllllllih

.ﬁl simulate a'lighteqipg strike, and cbserve the effect-of this siff {;Sg f?
§. vation on the various e‘quipment..”_ (') %

%é One of the primary theorys of the Echo Flight incident was

%f% - connected with some type of adverse power effect. 411 test con-

g:f ducted toward this end proved negative results. The EMP tests at

%g Sierra-39 were considered to be the final series of iesks in this

t‘ a.re.a..9|h (') |

AFB, New Mexico, joined SA¥SO and Boeing personnel in observing

=i

Al
LR

the EMP tests from 1L November through 15 December. The Sylvania

Electronic Company 2lso sent representative’s to the site to dis-

¢ -t - TEr iz
— e e e rts v vt s e 8 bt

el s e e W % S

cuss the field of lightening effects and E!*‘.[%'. Due th the interest
generated by the EMP lests il was estimated they would be carried
on into :rl:'lLtz'.--'].968.95 @ - -

SUPPORT - TRANSPORTATION

T

ety

Y U "
e
& SR -'ﬁm_:n-ﬂ-_a:.-_m-“—-l-«—- o s Smmng

Yizlmstrom had 696 vehicles authorized and 918 vehicles assién-*
ed during the cuarter..Swpport of Force Modernizaiion caused the
overage in assigned vehicles. The average monthly millage of the
3h1lst TR&4Ns alone was approximatelly 580,000 miles. Combined m_th

the other units that were involved in vehicle transportation, the

:
=
93. Interview, Sgt William D. Napton, Wing Historian, with Lt. ol
Col. E. Coldwater, SATAF Engincer, 6 Feb 68. ';:‘ :
: : P
oL. TIbid. , E
<

95, Ibid.- - s
—-———.—- - g !-‘
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T0 RESGLVE THIS PROBLEM, OR To DEFINSTITI ADZQUATE ENGINEERING AMALYSIS -
TASKS Wil HOUY ADDIV s, TEST Mg AEVIEY OF VAILASLE DATA  STRONGLY - -
SYGEEST 8 YHIS T0 BY 4 ¥1 RUBLEN, THE 00AMR ETF .IS NGT & . -
WIHG ) FaACILITY, I 154 i SSARY TC Kud THE PROFOSED TESTS . .
&t wadsS?r.ﬁj FREFRELZRLY AT . YT Y3 CURREWTLY BELIVED THAT w # I
FRUITFUL, DATA * E{ls I, BUCH TINE 8§ THE NO-GO HODE CAN BE -
REFRONECED AT X VElL.s '

5o THE FOLLOWIN Was UFOR 3Y ail REPRESENTATIVES.
DEVELOP p TESY 1G0LAT A% LT FROM THE SYSTEH, Al Lous
“GR THE g?? i¢ HIUH WILL REFRODUCE THE NO-GO AT THE LF.
LEVEL, AFTER ANal ST paTa; FRO ﬂEFDiHQ A4S REQUIRED TO TESL,
R QN..,"Z‘ AT TH L TasK GHOUP WILL COMVENE AT BOZING; - :
QLA TLE OGN 4 APRIL 70 DﬁUELO? 4 TEST FLAMN D PROCEDURES, SUCH PLAN i :

WiLL, INCLUDE EQUIPHERT REGUIRENMENTS, LF ISDLATION PRCCEDURES, DEFINE® .7

LES” - T0 BE PREFORMED, ##) 3E NEVIEY R SAFETY. THE FPLAN wTLL RECEIVE,
AFETY: (LEARANCE THROL Gﬁ DONE, ARD Wil 3E CCORDINATED WITH SAC AS - L %

LQhTRFW COMPLET IO DAYE FOR THE PLAN IS AXeCD QT 5 MAY 19674 THE -% © §
FLAN WiLL BE DEV mLU?«“ AED FROTOTYEED; AT THE ER . FACILITY AT/BOUEINGs &
A, #DDITICNAL TRYEST i€aTIVE EHRINZARING STUDIES h.z IK PROCESS, AND

OIS ATTESMTING. T O37TA1N &3 EXHIBIT 7KVA TRANS-:
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SECURITY STATEMENT

(U) This vo conform to the clas-

sification of the ormétion in the socupfe decuments. It will be

handled in accordanceljwith the proviaf 1:15 of AFR 205-1, as amended.

U.S.C., sections 793 and 79L),

1 of which in any manner to any un-

which is the highest downgradingygroup assigned to the information
%

~

terian's anzlysis &nd consolidation

A
in the source doc?:gnts. The his
of information ffom meny scurces, wh¥ch individually mzy have lower
downgreade pro__‘siens, results in a synthesis which may have wider
im;:ilia::a.t.:i.-?vl-;‘;g-'t than the material on which %t is based. Therefore,
indivig}i‘g;. downgrade instiructions for eac. parzgraph are not in-

be handled under

di:y@rd, and 2ll porticns of this volume wil.

}fg overall downgreding group.
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there was 2 power itrensfer. Headgucrters, 15th »F ordered a test
to determine if the channel 20 wis being czused by noise or a
vhese seguence problem. 1f phase reicticn wus the problein, it
ccula possibly danage beth the moler gencrater and the Gi.C cooler
compresscr unit. The test was lo cover such items as current
draw, voltege drcp and the phase relgtién tetween the prih;ry
power ana the ZOE volk, to'hertz (cycies per sccond) motor
generator ocutput at the tine ol the po&er transfer.g

(U) « necting on the Via channel 20 alars: eénd uirect
current to alternating curreni proolem wes held at Siu SU Head-
wuarters, iNorton AFD, Califérnia, on 27 Februury. Field tests
were recuired before any corrective zction ceouvia te vlan.ed how-
ever. The 341st LCH anda the Beeing Lonpany concucted a joint
study to deterwine the {requency cf the chamnel 20 alurms by
site, 2nd by cate, with 21l relitec materizl. The tecis were
beguﬁ in late February anc continuea through to the end of the
qu&rter.87

EODTFICATION — kMNP TeSTIl

(U) In girect rei=tion to an incicent coversd in the april-

June 1%67 history of the 341st Sii was the Electro-Fugnetic Fulse

86. Hsg, dty 221500Z, 154+F(Di7s) to 3418KW(linls), subj: Channel 20,
22 Jzn 68.

87. hksg, dtg 2823262, SaSO to 2A1S¥W(DCL), subj: ViSia channel 20
.and DC to iC Power Trins{er Iroblem, 28 Feb c8.

__'..M-_-_-_i_._.i__ll o
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(EMP) testing conducted by SaMSC, the Boeing Company and the 341st

“

SiiW at site Sierra-39 of tiwe 564th SKS. The criginal tests were
terminated cn 9 January, &nd the site was returned to the Wing.
Due to a G&C change, the site did not resume ulert nuosture

: 86
until .14 January.

(U) Two Time Compliv..ce Techniczl COrcers (T.¢.T.0.) came
from the EP testing. One .as for the zcditicn of LENP pulse suppres-—
sion to LF interconnecting bexes to elirinute the effect of
noise generated by electrical discharge type pulses in the Hard-
ened Intersite (ables. The cecond was the gdditicn of VRSA mon-
itor line protection relays to the intercommecting boxes to pre-
vent eyuipment dumige and/or fazilure from overvoltages below
2000 voits. The two T.C.T7.0.s were to accomplished concurrently.
The second of the T.U.T.C.s was not released until 27 March, and
work was not sturteéd by the end of the quarter.&g

(U) & Suwnmer-£8 E¥P program was scheculed to begin 1 xpril

.

at site India-6 of the 12th SkS. However, aue to contructuzl pro-

L}

blems associated with the ilest rregrem, the cate for the statt of

the vrogrum slipped to 1 dune 156€. The pregrim was to last for

prel
one yeur.”

§8. Lltr, 241SMW(LCR¥) to 154F(LCR), subj: Unit Progress, 31 Jan
68. Ex 38.

§9, Publicwution, "hinuteman Scrvice hews®, I:sue 36, Jen-Feb 68.

0. Msg, dig 162323Z, SAC(UFLD) to 341SEW(ICE), subj: Summer EMP
Progran, 16 F=b 68.

0, 3
- R LA
e L
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DEPARTMENT OF THE AIR FORCE
.'Headquarters 34l1st Strategic Missile Wing (SAC)
Malmstrom Air Force Base, Montana, 59402

i BCRM 31 January 1968

Unit Progress Report (RCS: SAC-U8S)
SAC Programming Plan.12-66, LGM 30F (Minuteman) Force Modernization

Program, Malmstrom AFB
Month En;iing 31 January 1968

ISAF (DCR)

1. Commander's Comments: The LGM 30F (Minuteman) Force Modernization
Program is on schedule in the 34lst Strategic Missile Wing.

2. Status Summaries:

a. Personnel: _All tasks will be accomplished o;'f schedule.
b. - Operations and_. Training: All tasks w-ill be ac.complished on schedule,
¢. Communications; All tasks \x;ill be eccomplished on schedule.
d. "Maintenance:
| (1) .T,raining:

"(a) The progremmed ATC formal technical retraining of
twentv officers and two hundred and seventy-eight technicians in Force
Modernization (WS133A-M System) is on schedule. During January,
tiwo ATC Travel Team Courses were completed. Forty members completed
Course ADF 44370G-4 (Missile Maint. Technician/A-M) and forty
officers and key noncommissioned oificers completed Course ODF 3124G-2
(WS133A-M Supervisors' and Planners familiarization course). The
wompletions of Travel Team Courses included thirty personnel who were
not originally scheduled in the program. During this report period, the
inputs into ATC technical courses at Chanute AFB were resumed, after a
scheduled "break" for Christmas and New Year holidays. Eight members
departed for Course AZR 31670G-3, Msl analyst, (Targeting) A-M; three
to Course AZR 31672G, Electronics Technician; four to Course RZR 31670G
-4, Msl Arnalyst (TEAT) A-M and one officer entered training in Course
OZR 2825-4, TEAT Officer, A-M. As of 31 Jan 68, 248 members of the
341SMW had completed their technical retraining for maintenance:support
of the Force Modernized flight.
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(b) The program to provide the initial Force Modernization
retrained mobile teams has been completed, as previously reported. As
of 31 January 1968, the 341SMW expects to have fifteen electro-mechanical
teams, eight missile maintenance teams and eight combat targeting teams
Force Modernization retrained. The on-base launch facility trainer has
continued to be used effectively for training of missile maintenance teams
and combat targeting teams. Site India - 10 was approved as.the 341SMW
off-base Electro-Mechanical Team trainer during January. It will be utilize:
to the maximum possible extent to assure.an optimum capability in the EMT
support area. The on-base LF trainer was converted to the WS133-B con-
figuration on 5 Jan 68, to fulfill the immediate training needs for Wing. V]

mobile teams.

(c) The T-20 Control Monitor Trainer has been removed from
the On-Base LF Trainer for necessary modifications.. It is at the Autonetics
Company, McAlester, Okla. The training tasks which would normally re-
quire the equipment are being accomplished at the'Classroom Control
Monitor Trainer, T-18, located in the 34IMIMS Hangar. No problems.are
anticipated in fulfilling our training requirements.

(d) The T-15 Control Monitor Trainer, applicablé to WS133B
(Wing VI) training,is at the Autonetics Company, Anaheim; California,
being modified. It is scheduled for return to Malmstrom AFB by 27 Jun 68.

(e) The WSI33A (Wing I) off-base launch facility trainer,
Alpha - 1li,will be continued as a preficiency trainer and team evaluation
facility, until Mar €8. After that date, training and evaluations for WS133A
mobile maintenance teams will be .accomplished in conjunction with EWO

dispatches.’
(2) Program:

(a) Golf Flight at 341SMW is scheduled to be fepostured on
26 Jan 68.

' (b) Juliet Flight is scheduled to be depostured on 30 and
31 Jan 68.

(c) The Electro-Magnetic Pulse (EMP) Lightning Test on Site
Sierra - 3% was completed and the site returned to SAC on 9 Jan 68. Pos-
turing of the site began on 10 Jan 68; however, due to a Guidance.and
Control Package problem, posturing was not completed until 14 Jan 68,

v



‘ (d) The Flight Command, Interrogation and Status Test

: Z8] Demonstration M2-1, Security System, Power System, SIN and VRSA Tests
'. Demonstration M2-2 and Launch and Launch Enable System Test Demon-
= 44 stration M2-3 were scheduled for accomplishment at Site Golf - 1 on 20
-4&sd and 22 Jan 68.

e. .Facilities:

8% | (1) "In-House" work on removal of cbstacles for helicopter landing
_‘-*;‘3 ‘pads has been discontinued because of snow and cold weather. Resumption
""- of this work at C-7 is tentatively scheduled for 7 February 1968. Work also
39 1emains to be accomplished at C-3 and N-4. Obstacle removal has been

-~ completed at G-3, D-3, N-1, C-l and N-10.

e (2) Drafting of the helicopter landing approach plates for Launch
facilities has been temporarily discontinued at the suggestion of Head-

i f‘- guarters 1S5th Air Force, with 75% completion, until they determine standard
criteria for these plates for 2ll missile bases. Currently available aporoach
plates are.adequate for interim operational use.

. Soft Spots: None

Problems/Deficiencies Requiring Hicher Headguarters Action: None

(40

jOHN W CARROLL, Colonel, USAF Copies to: 18AD(DEXO)-3, C-2,DCO-6

® Commander - : DCM-4,DsS-1, MS-1,3C-2,

. _ BP-2,BCE-2,CSUP-2,BSV-],
BO-2,BCR-1, TSC-1,CXI-4,
DCA-1






