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1. PURPOSE: The purpose of this report is to document LGME's investi-
gation i1nlo protecting or removing ground alert maintenance personnel from
the hazardous environment assoclated with full use of the Quick Start
modification.

2. FOREWORD:

a. Quick 3tart is an aircraft modification which installed cartridge
starters on all engines of the B-52G/H and non-fan KC-135 aircraft. 1In 1974
routine peacetime use of the modification was suspended due to an excessive
amount of smoke and toxic gases created by the cartridge exhaust. Between
1974-76 several tests were conducted to define the content of the toxic
environment. These tests concluded the environment within 100 feet of the
aircaft using Quick Start is harmful to unprotected personnel for up to 60
seconds after cartridge 1initiation. The smoke cloud, however, is very
dependent upon prevailing weather conditions.

b. At the request of HQ SAC, the Air Force Systems Command did an
indepth Lnvestigation into a new smokeless, non-toxic cartridge. Their
investigation ended in 1978 with the general consensus of industry and Air
Force engineers that such a cartridge was not within the "state—-of-the-art”
to produce. As a result of these findings, LGME initiated this project to
provide adequate respiratory and eye protection to alert ground crew
personnel, and try to minimize thelr exposure to the toxic cloud.

¢. We performed an exhaustive search through DOD and commercial
industry inventories for "off the shelf” protective equipment suitable for
the alert environment. We found only one combination of equipment that came
close to meeting the established criteria. That combination is an aircraft
fire fighters smoke mask (NSN 1660-01-046-5718LS) connected to a Mine Safety
Appliance Corp. Type N model SW gas filter canister. This equipment
adequately protects the user, but overall performance 1n the operational
alert environment is poor. This equipment must be considered only as an
iaterim solution to the problem, A HQ SAC Statement of Operational Need has
been validated and sent to AFSC for better equipment.

d. 1In an effort to minimize the crew chief's exposure to the smoke
cloud, LGME designed and tested a new style aircraft chock. The chock will
restratn a parked alert aircraft, and yet, will allow it to safely taxi
over. We investigated the feasibility of using a wireless interphone
communication system to give the crew chief greater mobility around his
aircraft. We were also instrumental in implementing alert B-52 battery
engine starts. The protective equipment, and the new concepts and proce-
dures were evaluated during a HQ SAC directed test called Giant Match 11,

e. As a direct result of the Giant Match II evaluation, full use of the
Quick Start modification was implemented at 10 SAC units on a daily basis.
All other SAC units were instructed to order the necessary equipment and be
prepared to implement Quick Start procedures at the direction of HQ SAC.




f. By employing the concepts of alert aircraft roll over chocks, wire-
less interphone, and alert B-52 battery engine starts, the crew chief has a
great amount of mobility around his aircraft. Due to the transient nature
of the smoke cloud, the crew chief must still be afforded respiratory and
eye protective equipment. Also, by employing these new concepts and proce-
dures, alert aircraft response timing is reduced to an absolute minimum. By
eliminating all ground crew actions after engine start, response timing is
only limited to aircrew checklist items and engine start time.

3. CONCLUSIONS:

a. The toxic smoke cloud generated by the use of the Quick Start modi-
fication 1s very dependent upon prevailing weather conditions. Because of
this, alert ground crew personel must be provided respiratory and eye
protection.

b. Crew chief protective equipment, currently employed, adequately
protects the user, but overall performance i1n the operational alert environ-
ment 1s extremely poor. Crew chiefs must be properly trained in the use and
limitations of the equipment.

c. Better protective equipment, suitable for the alert environment, tis t
desperately needed.

d. Air/oxygen reservoirs, capable of providing 5 minutes of flow to a
heavily exerted inlividual, are too heavy and bulky to be used 1n the alert
environment.

e. Plastic escape hood devices are totally useless in the alert
environment. The device rapidly fogs when donned and totally impairs
vistibility.

f. As of 1981, a smokeless, non-toxic cartridge 1s not within the
"state-of-the-art" to produce within the size limitations of the existing
breech. }

g. By using alert aircraft roll over chocks, alert B-52 battery engine
starts, and a wireless lnterphone communication system, the crew chief has a ¥
great amount of mobility around his aircraft, and alert response timing 1s |
reduced.

4. RECOMMENDATIONS:

a. ASD/AES should actively pursue development of better protective
equipment suitable for the alert environment.

b. The concept of a wireless interphone communication system should
still be pursued to completely eliminate all crew chief actions after engine
start, and reduce response timing to a minimum.




——

¢. Investigation into a non-toxic cartridge should continue as new
techno'ogy becomes avalilable.

' 5. DISCUSSION:

a, In 19€9, H() SAC submitted a class V modificatiun request which would
allow for sim:'taneous engine starts on all alert aircraft. The modifica-
tron, known ar Quick Start, was approved and acceptance testing began in
early 1974. All B-52G/H and non-fan KC/EC/RC~135 aircratt were modified by
1976. As modified aircraft were delivered to their units, several instances
occurred where crew chiels were overcome by the higher concentration of
exhaust gas created by a multiple cartridge firing. As a result, HQ SAC
curtailed the use of the Quick Start modification, except when specifically
directed by CINCSAC 1n advanced alert postures.

b. During acceptance testing, in Nov 74, the Boeing Military Airplane
Co., and the USAF Environmental Health Laboratory conducted limited sampling
tests of the exhaust gas. These tests were performed at Mather AFB and A
Boeing-Wichita to determine the level of toxic gases generated by use of the »
Quick Start modification. The tests concluded that toxic exhaust gases
exist within 50 feet of the aircraft for up to 30 seconds after cartridge
initiation. As a result, the Environmental Health Laboratory recommended
that persons required to enter the toxic gas region must be provided respi-
ratory and eve protection. These restrictions were added to the applicable
atrcraft flight manual checklists as a warning.

¢. In 1976, HQ SAC conducted additional testing of the Quick Start
modification. The test was called Giant Match and it was conducted in two
phases. Phase I was accomplished at Mather AFB, 4-11 Nov 76, Phase II was
accomplished at Fairchild AFB, 15-18 Feb 77, The test was condicted by HQ
SAC/DOOV (later redesignated DOOA) and complete test results are contained
in the Giant Match Final Report (S), dated 1 Jun 77.

d. Gtant Match was an exhaustive test of the capabilities of the Quick
Start modificztion. The USAF Occupational and Environmental Health
Laboratory (OEHL) participated to perform an indepth alr sampling analysis
of the toxic gases. Airborne and ground photographic documentation of the
test was accomplished by the A. F. Aerospace Audiovisual Services (AAVS).
Representatives from manv directorates within the headquarters also partici-
pated. The primary vbjectives of the test were to provide baseline timing
data (cartridge start to ready to taxi) for Quick Start loaded aircraft, to ,
obtain an indepth analysis of the toxic gases contained in the exhaust |
smoke, to evaluate "off the shelf" ground crew respiratory protective equip- i
ment, and to evaluate and film the effect of the smoke cloud on visibility {
during ground and cockpit operations. f

e. The air sampling analysis showed high concentrations of ammonia,
oxides of nitrogen, carbon monoxide, and potential for hydrogen cyanide
gases were contained in the smoke cloud. The quantities measured show
exposure to the smoke cloud is not lethal, however, it may result in
temporary tllness. Symptoms such as nausea, headaches, vomiting, and
burning of the eyes and nasal passages could result. Thus, the toxic gas
cloud environment warning in the aircraft flight manuals was expanded to 100
feet for 60 seconds.
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f. Ground crew participants were provided with protective equipment
manufactured by the Mine Safety Appliance Co. (MSA). The equipment
consisted of the MSA Ultravue full face mask, connected to the MSA Tvpe N,
model SW gas filter canister. Although the equipment provided adequate
protection, as designed, it was deficient in terms of operational! applica-
tion. The most serious deficiencies noted were lack of ground to cockpit
communication, fogging of the face plate, and restrictive breathing through k
the canister. Because the Giant Match test provided a small sample size, HQ
SAC/LGMS conducted an operational test of the protective equipment at
several SAC bases. The overall results of this test confirmed the results
obtained during the Giant Match test. Consequently, this protective equip-
ment was not adopted for command wide use. At this time, attention diverted
to the development of a non-toxic starter cartridge.

g. One recommendation in the Giant Match final report was '"representa-
tives from HQ SAC/AC/DO/LG/XO/XP/SG should meet to investigale the require-
ment for a less toxic cartridge". 1In 1977 a SAC Requirement of Operationa! :
Capability (ROC) was drafted. Simply stated, the ROC contained a threat !
analysis, as viewed by many HQ SAC directorates, and concluded that full use
of the Quick Start modification, on a daily basis, was the only way to com-
bat the threat. It further stated that use of the modification was
curtailed due to the toxic eavironment, It proposed the development of a
non-toxic starter cartridge. Anticipating a formal tasking, the Aeronauti-
cal Systems Division (ASD) of the Air Force Systems Command began an exten-
sive investigation into the problem. By mid 1978, however, the general
concensus of industry and Air Force research engineers was that such a
cartridge was not within the "state—of-the—art" to produce within the size ’
limitations of the existing breech. To obtain the same amount of energy as
produced by the existing eight pound cartridge, the size of a non-toxic
cartridge would have to triple. This would require an additional modifica-
tion to the aircraft starting system, and addition of a bulge to the engine
cowling. Considering the original cost of the Quick Start modification,
this additional modification was considered as cost prohibitive.

ey e

h. Upon termination of the LGMS protective equipment test, mid 1977,
the LGM staff began looking at ways of eliminating the alert crew chief from }
close proximity of the aircraft. LGME initiated a feasibility study for an
"Aircraft Parking Restraint for Quick Start", engineering report number f
§-096, dated 22 May 78. The purpose of the study was to investigate methods
of restraining parked alert aircraft without having to remove chocks prior
to aircraft taxi. The study concluded that a lower, different shaped chock
will restrain a parked aircraft and will allow the aircraft to safely taxi
over with an increased power setting. The 55th Field Maintenarce Squadron,
Offutt AFB, manufactured a prototype set of the roll over chocks, Initial
Operational Test and Evaluation of the chocks was acomplished under this
project, however, in Mar 80, a separate project was initiated spectifically
for the roll over chocks. Complete test results are contained in LGME
engineering report number P-372, "Alert Aircraft Roll Over Chocks'.
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1. Ia June 1978, when ASD's non-toxic cartridge investigation wound
down, LCGME 1nitiated this project to re-evaluate alert crew chief duties for
operatinpg 1a the Quick Start toxic environment. The evaluation considered
todav's needs for ground support equipment and the c¢rew chief 1n the vicin-
1ty of a Quick Start loaded aircraft. Shortly after project initiation, an
LGM directorate working group was formed to study the problem and recommend
changes. The working group scrutinized all alert crew chief checklist items
tor before, during, and after engine start. The group agreed, that although
the crew chief could not be completely eliminated from the proximity of the
aircraft, his exposure to the toxic environment could be greatly minimized.
See attachment 1, Minutes of the Quick Start Meeting, 9 Jun 78. The group
recommended LGME pursue the following 1tems:

(1) Alert atrcraft roll over chocks

(2) Wireless interphone communication system
(3) Aircraft battery engine starts

(4) Suitable ground crew protective equlpment

j. The working group determined that ground~to-cockpit communication
was essential for normal alert peacetime exercises. Currently the crew
chief 1s tethered to the aircraft by his interphone cord. Therefore tne
concept of using a wireless type interphone system surfaced. At about this
same time, ASD and the Military Airlift Command (MAC) were beginning an
Initial Operational Test and Evaluation (IOT&E) of a wireless interphone
system, HQ SAC/XPHV was closely monitoring MAC's program for possible
application. Using reduced alert response timing as justification, XPHV was
able to obtain permission from ASD to conduct a SAC IOT&E of the system.
Overail test results are contained in the IOT&E final report "Aircraft Wire-
less Interphone System', SAC project 9012, dated Sept 80. Copies of this
report ¢an be obtained from HQ SAC/XPH. Since this was a joint XPHV/LGME
effort, our results are contained in LGME final engineering report P-371,
"Aitrcratt Wireless Interphone Communication System'. For purposes of this
report, a brief summary of the test wiil be discussed later.

k. Uuring the Quick Start modification, the B-52G lead acid aircraft
batteries were replaced with nickel cadmium (Ni-Cad) batteries similar to
those originally installed in the B-52H. Also, the B-52G and H engine
1gnition systems were wired directly to the atrcraft batteries. The out-
board engines (1, 2, 7, 8) are connected to the left essential d-c start
bus, which 1s supplied by the aft battery. The forward battery supplies the
right essenttal d-c start bus, which is connected to the inboard engines (3,
4, 5, 6). The modification also provided the capability to start all
englnes from a single battery in the event one battery failed. The
switching of the start function to the good battery is automatic, and cannot
be controlled by the pilot. The Ni-Cad batteries are designed to be reli-
able down to temperatures of =25°F. 1In order to use this portion of the
mod, operational cold temperature testing was accomplished during phase I
implementation of Quick Start. Results are discussed later in the report,

1. When applying the concepts of roll over chocks, wireless interphone,
and aircraft battery engine starts, the crew chief can be removed from the
close proximity of his aircraft. However, the concentration of the toxic
smoke cloud 1s very dependent upon prevailing weather conditions. On a calm
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warm day, the smoke cloud could linger around the aircraft throughout the
alert response. Conversely, on a windy day, a responding crew chief may
never be exposed to the cloud. Also, in an alert area where several air-
craft are parked, a crew chief may not be exposed to the smoke cloud from
his aircraft, but could easily be exposed to high concentrations of smoke
generated from several aircraft upwind. It is the transient nature of the
smoke cloud that prompted our investigation into crew chief protective
equipment suitable for the alert environment.

m. We used the following criteria to begin our investigation. First,
the equipment must be lightweight and easy to don. Second, it must provide
a minimum of five minutes of respiratory and eye protection to a heavily
exerted individual. Third, it must be fully operational after prolonged
storage at any temperature in a range of -30° to 160°F., Fully operational
ivplies visibility is not impaired due to faceplate fogging. Fourth, it
must provide for two way ground to cockpit communication. Fifth, it must
provide adequate hearing protection to persons working near operating air-
craft jet engines. Sixth, it must have provisions for persons who wear
corrective lenses. To expedite procurement of the protective equipment, our
investigation primarily focused on readily available, "off the shelf" equip-
ment. Based on this set of criteria, only a few pieces of equipment 1n the
Department of Defense inventory qualified for evaluation. Thus, we expanded
our investigation into the commercial market.

n. We contacted several commercial companies that sell protective
equipment. Of the companies contacted, only five actually develop and
manufacture their own equipment. These companies are:

(1) Bio Marine Industry Inc.
(2) Mine Safety Appliance Corp.
(3) Robert Shaw Safety Products
(4) Sierra Fngineering Co.

(5) Scott Aviation Corp.

Since our initial contact Sierra Engineering merged with Scott Aviation.
The new parent company is Scott Aviation.

o. Bio Marine sent us information on their "Bio Pak" self-contained
breathing apparatus. This unit consists of a full face mask, which connects
to a large air tank that straps on the user's back. The apparatus is rated
for 15 minutes of protection. This was the only unit Bio Marine could
offer. Because of the size and weight of the apparatus, we did not perform
a formal evaluation of the equipment.

p. Robertshaw Safety Products produces a large line of life support
products for military and commercial aviation, Of their product line, we
selected a five minute escape device for our first evaluation. The escape
device consists of a plastic hood that pulls over the user's head. Air is
supplied by a high pressure (5000 psi) rechargeable air reservior. The air
supply is attached to the back of the hood and rests on the user's neckline.
The escape hood was tested at Dyess AFB, 4-7 Dec 78. The most serious
deficiency with the hood was that it completely fogged and totally impaired
visibility within 30 seconds after being donned. Outside ambient air temp
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was 40°F. This 1s a totally unacceptable and unsafe situation for the alert
environment.

¢. Also tested at Dyess was a different stvle escape hood manufactured
by Scott Aviation. This hood is currently used by the Navy for escape from
hazardous atmospheres below the deck of a ship. A plastic hood fits over
the user's head, and oxygen 1is supplied from a solid state oxygen generator
{see attachment 2). Like the Robertshaw hood, fogging totally impaired
visibility. Also, because of 1ts design, the chemical oxygen generator is
hermetically sealed 1n plastic for storage. The plastic must be removed
prior to use. In an alert response environment, the plastic could easily be
ingested 1nto an aircraft engine. This also is totally unacceptable 1n an
alert environment. Based on this evaluation, we concluded plastic escape
hood devices were not suitable for the alert eavironment.

r. After several discussions with the sales representatives from the
commerciral companies, our investigation returned full circle to a full face
mask destign. At this point in time, the A.F, was just beglnning to procure
a new stvle cargo aircraft smoke mask. The mask was specifically designed
to protect aircrew members from a chemical/biological war environment.
Unlike the MSA full face mask, this new style mask contains a nose cup and
deflector baffle to control fogging. It also provides full ground to cock-
pit communication capability (see attachment 3). The mask 1s designed to
connect directly to the aircraft oxvgen system., Before we could fully eval-
uate the mask, we had to find a compatible fresh air supply to connect to
the mask.

s. We first tried to use an aircraft oxygen bail out bottle because it
was small and lightweight. The bail out bottle used was a type H2, 22 cubic
inch, high pressure (1800-2200 psi) system. Oxygen duration is rated for 10
minutes at a 10-12 liter per minute flow at altitudes above 25,000 feet. On
the ground, however, the bail out bottle is useless. When connected to the
mask 1t provided less than one minute of oxygen to a person at rest, and a
totally i1nsufficient volume of oxygen to a heavily exerted individual.

t. An alternative source of oxvgen we evaluated was the MA-] aircraft
portable (walk-around) oxygen bottle. This is a low pressure (0-500 psi)
system that provides 100% oxygen through the A-2] demand regulator. The
system 1s designed to provide 20-30 minutes duration of oxygen at ground
level. We ronducted an evaluation of the walk around bottle at Offutt AFB,
16~17 Jan 79. We found that the system provided a useful duration of less
than 3 minutes to a heavily exerted individual. For this evaluation, the
regulator was set to "NORM", which provides oxygen only on demand, and the
bottle was fully charged.

u. Since neither oxygen source could provide a minimum of five minutes
duration, we agaln went to the commercial market. Robertshaw Safety Pro-
ducts manufactures a high pressure (5000 psi) air canister which connects to
a demand regulator. The complete system 1s approved by the National
Institute of Occupational Safety and Health (NIOSH) as a five minute escape
unit from oxygen deficient atmospheres. We obtained a regulator and four
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air canisters for evaluation. When connected to the aircraft smoke mask,
the camster provided less than five minutes of useable air to a heavily
exerted individual. Another major drawback to this air supplv 1s the
problem of recharging the canister to 5000 psi. In order to locally
recharge the canmisters, a booster charging station, built by Robertshaw
spectfircally tor their high pressure reservolrs, would have to be procured.
For these reasons, this air supply was not considered for further
evaluation,

v. We also tested two arr respirator svstems from Scott Aviation
Products. These two svstems are rated for 30 and 195 minutes worth ot pro-
tection.  Both of these svstems are widelv used by military and civailian
tfire departments, The svstems consist of a pressurized air tank connedtel
to a fall face mask  through a pressure demand regulateor.  The tace mask
tested did not have a nose cup deflector; therefore, 1t exhibited the same
deticiences as the previcusly tested MSA Ultravue mask. The most sertous
Jeficiency, however, was the large size and heavv weirght of both air tanks,
During the evaluation of the 30 minute svstem, the air tank knocked the air-
craft structure, and phvsically "bung-up" twice as the crew chief tried to
hoard the RC-135.  This 1s an unacceptable conditron for the alert eoviron-
ment. Althoush the ai1r tank on the 15 minute svstem 1s shorter than the 30 !
minute svstem, the outside diameters are about the same. Therefore, we con-
cluded that neirther svstem was acceptable and further testing was not
accomplished.

w. We also investipated the pessibility of usine a pgas filter with the
full face mask. We performed another exhaustive search through the DOD and
commercial market inventory. Much to cur surprise, only the Mine Safetv
Appliance Corp. ma.ufactures a filter canister that provides protection
against ammonia, carbon monoxide, and hydrogen cvanide. Cenerallyv, filters
are basicallv designed to provide protection against particulate matter
(1.e, dirt, dust, paint, etc.). For a filter to protect against a gas, an
elaborate chemical cleaning system 1s requirea. Of the three toxic gases
stated above, carbon monoxide 1s the most difficult to filter. The MSA Type

i Y, model 3W fi1lter uses a catalytic filter device to oxidize the carbon

| monoxtde. The filter 1s also rated as a high efficiency type filter because
1t stops extremelvy small particulate matter from passing through the filter.
Because of this, a heavilv exerted i1ndividual has trouble breathing through

the filter,

x. In 197% a pre-launch survivability working group was formed within
HQ SAC. The group was chaired by Brig Gen Mcllmovle, then Deputv Chief of
Statf for Plans and Policires. The charter of the group was to provide
recommendations to CINCSAC on enhancing the survivability of SAC's alert
forces. One of their recommendations was to use the Quick Start modifica- [
tion on a dailv basis. CGeneral Ellis concurred with the recommendation.  As
A result, an alert force timing working group was formed under the direction
of HQ SAC/DOCF. The wroup consisted of working level people from about 26
different divisions witnin the headquarters. The charter of this wroup was
to actunally tmplement the usgse of the Quick Start modification, and explore
and wmplement anv other procedures that would reduce atert atrcraft response
timing.

q




V. Based on the work LGME accomplished 1n pround crew protection, the
timiny working group recommended HQ SAC/DOOA conduct another evaluation of
Quick Start capabiirties, procedures, and protective equipment. This exer-
cise was named Crant Mateh 1T and 1t was conducted at Wurtsmith AFB, 30 Jan
to 2 Foih 79, HO SAC agenciles involved with the exervise were: DOOA, test
director; DOCF to evaluate various procedures to reduce response timing; SP
to evaluate security police protective equipment; SG 1o evaluate the effect
or usiag Lwo cartridges on the KC-135 ¢n a dally basis; ICEVG to evaluate
arrcrew procedures and recommend aircraft dash one changes; LGMS/LGME to
evaluate vrew chief protective equipment and proposed new procedures. The
new procedures included the use of roll over chocks and B-52G battery engine
stdarts.  “ee attachment 4 for the various types of tests accomplished.
Compiete test results are contained in HQ SAC/DOOA final report "Giant Match
11", datea 15 Mar 79,

z. Rasced on the results of our protective equipment investigation, the
new stvie aircraft smoke mask connected to the MSA type N {ilter 1s the only
readily avarlable "off the shelf" equipment suitable for the alert environ-
ment. The crew chiefs participating in Giant Mateh I1 evaluated this equip-
ment during the test. Based on the test results, the cquipment combination
adequatelv protects the user from the toxic gas environment, but serious
limitatons were ldentified. Tf the mask 1is allowed to cold svak 1n a
temperature below +32°F, the exhalation valve will freeze closed, shortlv
after being donned. When the user 1s heavily exerted, breathing through the
filter 1s verv diffrcult. The mask provides adequate hearing protection, 1f
properlv donned, but ground to cockpit communication is marginal due to high
sound 1nterference levels. Although the equipment is not the cptimal solu-
tion, we found we could tolerate the limitations 1f the crew chiefs were
properlv trained. The 4235 Strategic Training Squadron, Carswell AFB, made
and distr.huted to all SAC units, a sound on slide training film, number
5014. on the use and maintenance of the Quick Start protective equipment.

aa. The threat situation in 1979/80 drove the 1mplementation of
Quick Start prior to the availability of optimal protective equipment.
Because of the limitations listed above, the current equipment combination
must be considered only as an interim solution to the problem. Lack of
research and development funds prevented us from obtaining equipment 1deally
suttable for the alert environment. On 4 Aug 80, HQ SAC submitted a State-
meat of Operational Need (SON) for "Alert Aircraft Maintenance Personnel
Protectton'", number SAC 08-80, to HQ USAF. Unlike the previous 1977 ROC
(which essentially 'died" 1in coordination) the SON focused on the safety
aspect of exposing grouna personnel to the toxic smoke cloud. The Air Staff
validated the SON and formally tasked ASD to perform the necessary research
and development. As of this writing, ASD has drafted and coordinated with
HQ SAC a Product Development Specification and is prenaring contractual
documents for competitive development of a new mask. We hope ASD will
continue to pursue this development effort with vigor.

bb. Based on the Giant Match II final results, the alert force
timing working group implemented many of the new test procedures. Shortly
after the test, all alert KC-135's were loaded with two cartridges (number 1
and 4 engine position only) for normal daily alert. The Giant Match II
final report recommended "a limited implementation may provide the
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opportunity for additional evaluation and refinement of Quick Start proce-
dures'. Therefore, the actual implementation of Quick Start was accom-
plished in two phases. Phase I began i1n June 79, when Fairchild, Griffiss,
and Seymour Johnson AFBs began using the modification during normal daily
alert. Also employed were roll over chocks and B-52 battery engine starts.
During Phase 1 we validated that the protective equipment could bhe used 1n
an operational environment. We also determined that the B-52G bhattery
svstem was reliable 1a cold weather, 1f they were charged on a daily hasis
during preflight. We also determined that roll over chocks were« suirtable
for the operational environment, and were safe to use.

cc. With the experience gained during Phase I, atrcraft technical
orders and SAC alert force regulations were changed to reflect the new
concepts of using Quick Start on a daily basis. Phase Il implementation was
accomplished i1n the summer of 80. Seven additional SAC units emploved the
new Quick Start concepts and procedures on a daily basis. All other SAC
units possessing B-52G/H and KC-135 aircraft committed to SIOP alert were
prepared to itmplement Quick Start as the threat situation dictated. Thus,
1980 was the first vear the command could safely use the Quick Start modifi-
cation for training purposes 1ln a peacetime environment.

dd. During Phase II implementation, the arrcraft technical orders
and SAC regulations were being revised and guidance on Quick Start proce-
dures was not readily available. To help all affected units achieve a
smooth implementation, interim instructions were published and distributed.
A copy of the "Revised Quick Start Implementation Instructions', dated 20
May 80, is contained in attachment 5. Also during Phase 11 all affected
units were ordered to manufacture and use roll over chocks for normal daily
alert. Contained i1n attachment 6 is the "Alert Aircraft Roll Over Chock"
manufacturing instructions, dated 20 Jan 81.

ee, During Giant Match II, the Aircraft Wireless Interphone Commu-
nication (AWIC) prototype equipment was not available to SAC for evaluation.
A separate test was accomplished at Barksdale AFB, 25-26 Mar 80. Simulated
alert response times were recorded for standard configuration and new Quick
Start procedures. The actions timed during this test were identical to
those timed in Giant Match I1. The test concluded a B-52 can save 21
seconds and the KC-135 can save 54 seconds just bv using AWIC with the other
new procedures. By using roll over chocks (no need to pull chocks clear of
tires), battery engine start (no need to disconnect ground power) and AWIC
(monitor engine start from wing tip) the crew chief can remain completely
clear of the aircraft throughout the alert response. However, the crew
chief still has ground to cockpit communication for emergencies. As such,
actual aircraft response time is only limited to atrcrew checklist 1tems and
engine "spool-up" time. An added benefit of AWIC is the mobility the crew
chief gains for avoiding the smoke cloud.

ff. During our investigation for suitable protective equipment, we
studied many evaluation reports on respiratorv/eve protective equipment.
One report in particular was most helpful. 1In 1977 the Federal Aviation
Administration performed an indepth study on aircrew and passenger protec-
tive breathing equipment. Their results are contained i1n FAA-AM-78B-4. A

11!

R e &




copy ot this report can be obtained through the National Technical
Information Service, Springfield, VA.

gg. It 1s the authors opinton that full use of Quick Start
modification, during peacetime exercises, 1s here to stay. The optimum
solution to the toxic gas problem 1s a non-toxic, smokeless cartridge which
would be compatible with existing engines and starters. This avenue was
explored during the past years, but such a cartridge was not within the
"state-of-the-art'" to manufacture. Optimal protective equipment 1s not
available "off the shelf'". We did submit a SON to ASD for better protective
equipment, but development and procurement will be several years away.

hh. The intent of this leangthy report 1is to document, to the best
of the author's ability, the many actions and investigations surrounding the
use of the Quick Start modification to date. All documents listed 1n this
report support our conclusion and recommendations. These documents should
be reviewed 1n conjunction with this report to obtain a complete historical
picture.

6 Atch

1. Minutes of Quick Start
Meeting, 9 June 1978

2. Emergency Escape Breathing
Device, Scott P/N 802300 Series
3. Firefighters Smoke Mask
Asembly

4, Trip Report, 15 Feb 79

5. Revised Quick Start
Implementation Instructions

6. Alert Aircraft Roll-Over Chocks
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MAINUTES OF QUICK START MEETING
9 Junc 1978 A

Attendees:

‘1 Col Patrick LGMES

capt Connolly LGMES

Capt wallace LGMST

Japt Barnum LoMSB

capt Bartness LGMM

(Msgt Tingst LGMES
1. A film covering Giant Match 1, Demonstration 1, and Giant Match 11,

Demenstrations 1 and 2, was shown.,
2. Discussion began with current events,

a. ’ihe quick start aircraft restraint study conducted by lHq SAC/LGME,
5-096b, 1s complete; and the suggested roll over chocks are being manufac-
tured in the 55FMS woodmill. No estimated time of completion as parts are
on order with no current status.

b. Hg SAC/SGPB has been tasked to look into obtaining a simple and
practical gas mask for use by ground crew and late arriving aircrew mem- |
bers. ‘

. . - I
3. wowrourd crew checklist items before engine start: ,

a. Remcove pitot tube covers.

b. Remove engine inlet and exhaust covers.

¢. Disconnect ground wire.

d. [stablish interphone communication with cockpit.

e. Start MD-3 and apply external power to aircraft (B-52G/H medcls
only).

f. Notify pilot he is clear to start engines. ‘
L. Ground crew checklist items during and after engine start:

a. lireguard during engine start.

b. Disconnect MD-3 power from aircraft. }

c. Remove chocks. f

d. Disconnect interphone cord.

e. Marshall aircraft out of stub.




5. The discussion centered around the crew chief functions listed in 4a-d
above. The group decided that the crew chief must be in the proximity of
the aircraft while starting engines and that for normal day-to-day alert it
s essential that the flight crew be in direct communication with the ground.
If cockpit instruments malfunction, the flight crew might not be awarc of

an abnormal engine start or other hazardous conditions such as an external
fuel leak or wheel well fire. Suggestions for ground to cockpit communica-
tions are listed below.

a. UHF communication from expediter truck te cockpit.
b. Handi talki between crew chief and cockpit.
c. Cordless ground crew headset with aircraft interphone tie in.

6. The 1B-52G & H-1 tech orders require MD-3 power for all engine
starts. Battery power may be used on alert if MD-3 power is not available,
however, the TO alsc states, "The battery system may not be dependable at
low temperatures.” This condition may be totally unacceptable when weigh-
ing the purpose of the quick start modification versus having insufficient
battery power to start the engines. Suggestions for disconnecting the MD-3
power unit are listed below.

a. Change the location of the MD-3 power receptacle to an area out-
side of the smoke cordon.

b. Design a Jovice (i.e., an electrical plunger) that would be acti-
vated in the cockpit to push the power cord out of the receptacle.

c. Realign the power receptacle at an angle and secure the power
cord to a place on the ramp in such a way that the power cord would auto-
matically pull out of the receptacle when the aircraft taxied.

d. Install an explosive type guillotine to sever the power cord prior
to aircraft taxi.

e. Explore the possibility of installing a small auxiliary power unit
on the B-5/Z.

7. Should an emergency arise while the smoke environment exists and the
ground crew member must enter the smoke environment, he must be pro-
tected by a mask. The group decided that it is imperative a suitable,
lightweight gas mask be provided to at least each ground crew member

for use during all postures of alert. Without a protective mask. the
ground crew would be rendered totally ineffective in handling any emer-
gency in a very short period of time. For normal alert status, mask and
cockpit communications are absolutely essential to prevent a rash of mis-
haps that possibly could lead to the loss of an aircraft and crew.

8. During advanced postures, external power is applied to the aircraft

primarily for UHY communication with the Command I’ost. The battery sys—
tem is continuously being charged. It may be possible to disconnect exter-
nal power prior to cngine start. Utilizing the battery to start the atrcraft

[




and roll over chocks, the ground crew can remain clear of the smoke envi-
ronrent. However, in case of an emergency (i.e., engine fire, etc.),
ground communication with the cockpit is absolutely necessary. A protec-
tive mask is also essential for the grouiud crew so that he can enter the

1 smoke environment to deal with the emergency. A protective mask and
ground to cockpit communication is essential to cope with extraordinary cir-
cumstances even for advanced alert postures.

RECOMMENDATIONS:

1. For Hq SAC/SG to expeditiously proceed in identifying an easy to don
mask for ground crew members which will provide several minutes of pro-
tection.

2. Hq SAC/LGME to investigate the feasibility and availability of cordless
communication from the ground to the cockpit. This will eliminate the :
requirement to disconnect the headset from the aircraft and will allow the f
ground crew much more flexibility of movement to avoid the toxic environ-
ment. It would also allow cockpit communication during marshalling.
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(PRELIMINARY)

INFORMATION FOR PROPER INSPECTION, STORAGE AND |
USER OPERATION OF EMERGENCY ESCAPE
BREATHING DEVICE (BDEE), SCOTT P/N 802300 SERIES

A. GENERAL
1. Stowage Case
a. Keep the BDEE in its stowage case for protection until removed for emergency use.
b. The stowage case cannot be opened without tearing the tamper seal. If the seal is torn,-inspect
the inner bag for integrity. If it shows no signs of damage, affix a new seal. ~ -
¢. The case may be beit-mounted, using the wire-foarmed belt clip nested in the latch recess, or

carried by its shoulder strap.

2. lnner Bag

a. A three layer laminated inner bag is vacuum sealed over the device. It prevents exposure 10

atmosphere which could cause loss of efficiency in the chemical beds.
A,

b. if the bag has lost its vacuum seal, repackage the device in a new bag.

¢. The device may be stowed up to two months in a leaky bag without changing its operating
characteristics, provided the device is kept in its original bag and has not been subjected to
frequent changes in altitude.

d. A view port, provided in the stowage case, facilitates ot?servation of the humidity sensitive
indicator for detection of a failed bag.

e. The indicator, in the form of a stripe, is dark blue when the bag seal is normal. A clear-to-light
pink color indicates that the bag requires inspection. |

f. A torn Tamper Secal also indicates that the bag should be inspected.

g. Abuse, or a drop violent enough to tear the Tamper Seal, may damage the bag.

B. USE OF THE DEVICE
1. Training
a. Even though brief instructions appear on the stowage box, it is important that adequate instruc-

tion and training be given to all potential users to assure proper use in an emergency.

Printed in USA
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C. DONNING .
Step 1. Removal of the device from the stowage case. -,
a. Asingle latch, labled “LIFT", is provided at the top edge of the case. Lift the,latch to open

the case as shown in figure 1.
CAUTION: DO NOT CONFUSE THE LATCH WITH THE WIRE-FORMED BELT CLIP.

b. Some initial resistance to opening, caused during seal fracturing, may be noted after lifting
the latch. Continue to open.

c. Grasp either end of the bag projecting from the corners of the case and pull the device out of
the case as shown in figure 2.

Step 2. Opening Inner Bag. (See figure 3)

a. ldentify the edge with the Red Tear Strip.

b. Grasp as shown in figure 3 to initiate the tear.
NOTE: Pre-cut notches and the stiff tear strip facilitatc removal of the end.

c. In the event identity of the strip is lost, a little extra effort on any edge of the bag will start a
tear.

d. Remove the device from the bag.

Step 3. Initiating Oxygen Flow (See figure 4)
a. Pull the release pin clearly marked “PULL TO ACTUATE" on the red tag as shown in figure 4.

Pull in the direction indicated; parallel with the housing surface.

{Removal of the reiease pin allows a spring loaded plunger to strike a primer cap on the oxygen

generator initiating gas flow which will be audibly noted by the user.)




FIGURE 1 FIGURE 2
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Step 4. Donning e Conize, (S2e houre O
a. Hold the device by - .¢ open end of the hood, with the recircu <ing unit away from the user.
b. ldentify the elastic neck seal and the approximate 3-1/2” diameter hoie into which the head will
be inserted.
¢. Bend forward from the waist as shown in figure G and force the head into the hole while grasping

the edges of the hood on each side. Use the thumbs to assist in pulling the seal over the face.

NOTE: Users with glasses may find it casier to don the device while remaining in an upright
position (see figure 7). Start by placing the chin in the hcle and stretching the hole
up over the top of the head. .

d. While standing upright, pu!l down on the front of the hood until the head harness is felt to be

tight over the forehead (see figure 8}. This will insure maximum stability while being worn.
CAUTION: MAKE SURE THERE IS GOOD CONTACT AT THE NECK SEAL WITH THE ,]'
NECK. MAKE SURE NO CLOTHING IS TR PPED IN THE SEAL AND HAIR .
DOES NOT PROTRUDE BETWEEN THE SEAL AND THE NECK. ?

D. NORMAL OPERATICN
1. Itisnormal to hear the sound of rushing cir ii. ©  hood, indicating the oxygen generator is !

delivering oxygen to the hood. 3
NOTE: Normal operationail duration is 15 minutes,

2. When the noise stops, the device should be removed from the head within a short period of
time.

3. Heat build-up within the hood is alsc a normal condition. Temperatures may rc  + 110°F
inside the hood, depending on the user’s activity. This condition may cause sor.  ‘scomfort,
but it does not indicate a malfunction. _ ;

- 4, External areas of the housing, particularly in the area of the heat shield, may become hot to the !

touch.

CAUTION: EXERCISE CARE WHEN TOUCHING THE HOUSING. |

E. DOFFING

1. Grasp the hood at the back lower edge and pull forward over ithe head.

F. DISPOSAL

1. The device cannot be recharged; discard after using.
NOTE: Allow the generator to completely expend before d@

(PRELINMINARY)
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vourding ‘net boarding the tanker.
MATUH T Test Report from DQOV.
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Demonstration one on the morning of 31 Jan, tested three B-50s and three K(-1735s
in the normal alert configuration. This was for base line timing data tor

compariscn of the tests to follow. Tests were on the mass parking ramp and started

timing with the crews at the aircraft wing tip. A ground cvaluator timed cach
identifiable action of the ground crew and the cockpit evaluator timed the action
cf the light crew on this and all succeeding demonstrations. After this fipst
demonstraticen, all test participants were trained in the use of protective cguip-—
ment until they were proticient in putting on the masks, testing Lhe {i' and
plupcing into the canlister.

The second demonstration, on the afternoon of 31 Jan 79, tested the B-%2 with the
battery start and roll-over chocks with twoeengine cartridge starts. The KU-i%ts

in tnis demonstration, were loaded with two cartridges (engines c¢ne and four) for

“imirng of the part loaad start.

Nemonsiration three, in the morning of 1 Feb, tested full quickestart loads on
both bomber and tanker with the battery start on the bomber.

The fourth demonstration on the afternoon of 1 Feb, tested full Qquickesturt
load on a1l aircraft, with battery starts and roll-over chocks .. the B-52 and
with standard chocks and crew chiefs not boarding on the KC-135. After that
demcenstration, one bumber and one tanker (both fueled to maximum ground handling

weight) taxied to a clear area for a test of the roll-over chocks. Both went through
a simulated start without brakes set to verify that the roll-over chocks would hold

the airplane. The B-L2 tiien tested four engines at 90% without brakes, and the
K(-13% tested two engines xt 90% without brakes, again to verify the chocks would
hieid the airplane with half it's engines at high power. Then both aircraft taxied
over the chocks with all engines to determine the required power settings. This

ranged from S0-85% for both aircraft. The chocks were then carried 200 feei: behind

rhe in-board engine pods to find out if the jet blast would pick up and throw the
chocks. The chock stayed in place behind both aircraft up to 90% power, at which

time it was lifted and flipped end-over-end. The next demonstration on the morning

of 2 Feb tested the full, quick start load on all aircraft, with a MD-3 start

and rouli-over chocks on the B-52 and with roll-over chocks on the KC-135. During
these extensive tests, we noted a marked increase in speed of response of the
~rews, indicating th@f part of our timing improvement will come from a learning
curve., Toquantify, the next demonstration repeated the base line demonstration

run .$ “he {irst morning. Following that demonstration was a simulated quick start

on all aircratft using the smoke mask and walk-around bottle combination for a

comparison between the MSA canister and the walk-around bottle. Following the walk-

around bottle demonstration, a test was run at the request of DOCF of a "summer
time alert configuration'” with no engine plugs in place, with the hatch open and

the ladder in place »n the KC-135. Following that demonstiration, o roll-over chock

tes! waiz done in a clear area with one tanker down-locaded to the lightest weigh!
that any tanker has on alert. This test repeated the conditiongof the roll-over
chuckﬁ&f the previous day, ‘o verify that it would not jump the chock with cne

or two engines at full power. This was demonstrated successfully. As the

tanker taxied from its parking spot, a test of the holding ability of the
roll-over chock on gilare ice was made. We found that the aircraft tire could push
the chiock ahend of it when attempting to roll-over the chock from . icy parking




S L W et at T wteee v ot fully upointo the rargs o0 Cne chock on lce,

.

cevertoe POt ton g spit the chiock forward. Soncane too lnorcane

' e bt tan o e chock and the Coe | nocde s hoero e we e
e the ohe ok a0 radl—cver chiock on plare jce {or ice wili "ave Lo be ¢leared
frem ander the ook by Shipping and or use ot the H1D heater .,

Lt lcl, on thie evening of 2 Foby, tested b-f w. o bl
tars nnd standard chocks for bt 0wl Lne. dhe
Reo-23 o ocnis tinal comomnetration had o full quick syt ioad, poll—ove:

Thee o0 ers e

qJiriek

chter dia et boonard, Throughout the serioo Codenonstrat tons

; ootk and MOA canldster combination o siequate for orew
chied sroteer o Jrmor e vaice gases.  Difficulty in get-ing cnoupl alr wias
reported on e eariy e s, On the later tests, knowing whint . oxpect, the
crew et were SnLie o pace themselves and get sufficient s.r o pertorm
tnelr duties Wltbe oonavon, so Hife the mask.  Ear protectiorn e engine poolos
2l s Ly the wround crew and flight crey were peneral iy good.
tesween the canister and walk-arcund bo: i, Tive T
: . ' colsrred the canlster.  Mask faceplate fogeing was not o
problem. I'reoer o o o cleaning and drying of the mask exhaus: va.ve after
cach use sas showrn ©0 e necessary, a8 the molsture in the exnhansgt valve

troze Dfoshns ol er oostoort exposure at about ISUF. No problems ccrured with
the hatteory coarts v the B=50, even though batteries were not charged in both
SUCess e st Tenperature durling the starts ranged {rom aocu: s-20"F.  The
Loe ol Tha oo o= v bk saved 10-20 seconds of crew chief time arnd obviated
the need Tor e o e the KU=13% to remuve checks.  The chocws hold the

alrerft owiaors 0oche o and s lows taxi-over easily with empines on an alert
response.  Weowoil o wor o Uis te increase friction under the chock <o that it can
be aned o Loe anoowe D aoodry pavement. Detailed timing resuits {rom these tests
will be i i tent voporn prepared by DOV after analysis by NR. Support of

e test N ST uperb. The bulk of the work in response to the test
require whs o on o, They rosponded to each reqguirement quickly and pro-

fessionaily, and desoprve commendation for a very successful test series.




DEPARTMENT OF THE AiR FORC

=2 LI L LARTERS 3TRATIN . A S oA

~o s ww L m oA
- . & o}

im- LM

5-2.277 Revised QUICK START Implementation Iastructions

. See Discribution List

1. Peacetime use of the Quick Start modification on B~52G/H and
KC-135(non-fan) aircraft was suspended in 1974. This was due to the
high concentration of toxic exhaust gas from the MXU-4/A cartridge.
The Commander-in-Chief SAC retained the option to load additional
cartridges during higher DEFCONS. Several investigations searching for
a nontoxic cartridge or suitable protective equipment during the past
six years were unsuccessful. i

2. GHowever, in 1978 an interim solution to the peacetime problem was
develioped and tested. To evaluate the new procedures and equipment in
the field, Phase 1 implementation of Quick Start procedures on a daily
basis was accomplished last summer at three SAC units. Phase I was
successful and Phase II implementation 1is planned for the near future,
Units will be notified, by message, of exact implementation date. 1In
Phase II, seven additional SAC units will implement Quick Start on a
daily basis. All other addressees will have the capability (interim
protective equipment) to implement Quick Start as directed by HQ SAC.

3. Phase I was accomplished at Seymour Johnson, Griffiss, and
Fairchild AFB's. Valuable insight was gained by their operational
experience. The attached instructions are a direct result of their
efforts, and should assist you in a smooth implementation. We
encourage you to contact these units to establish a cross flow of
information.

4., This letter supersedes HQ SAC/LGM letter, 29 May 79, Quick Start
Implementation Instructions. Request this information receive wide
dissemination to all individuals involved with the alert force. For
any further information please contact one of the HQSAC project
officers 1listed on the last page of this package. This 1is a
coordinated LGM, DOT, D08, DOC, IGF, SGPB effort.

kit C gt |

ROBERT @. KEITH, €olonel, USAR 2. Atch |
Director Of_AifcraﬁMa'mena"ce 1. Implementation t
77 mmeerins Instructions

2. HQ SAC/LGME Ltr,
6 Apr 80, w/Mask
Modification Instructions

Peace ... .is our Proftession ATC” 5
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