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ABSTRACT

This memorandum reports proposed hardware changes to
the LC 34 egress system and related discussions from a recent
meeting ol the Emergency Egress Working Group of the ALOC. An
extract I'rom dlscussions ol the Crew Salety Panelluhluh met on
February 28, was used as a gulde for determining what modifications
were desirable.

The chalrman of the Emergency Egress Worklng Group
wlll recommend to the ALOC that a co-=chairman be appolnted to
the working group from the K5C safety organization 1n order to
facilitate coordination between cperations and safety personnel.
Also presented hereln are additional thoughts on extending the
cope of 1lnterest of the working group. It is strongly recommended
that these changes be adopted.
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MEMOREANDUM FOR FILE

A meeting of the Emergency Egress Working Group of
the Apollo Launch Operatlions Committee was held at the Kennedy
Space Center on March 6, 1967, to discuss pad egress provislons
'or future Apollo manned lights. An extract from discussions
of the Crew Salfety Panel, which met ocn February 28, was used
as & gulde. Similar, though somewhat more detailed, information
was also avallable in the form of minutes of an ad hoc group
which met at KSC on February 28 to discuss possible design
changes In the astronaut egress system,

It 15 lmportant to note that the Crew Safety Panel
has stated that pad abort will remain the most rapld means of
escape from a pad emergency external to the Command Mcdule and
must be iImmediately avallable whenever safety of pad personnel
permlits its employment. The panel further recommended that new
concepts be explored to improve egress time, but that this
improvement must not be at the expense of pad abort capability.
Barring radical changes to the LC 34 umbilical tower, it is dif-
ficult to wlsualize significant improvement to egress time without
scme impact on pad abort capability. In addition, pad emergencles
external %o the Command Module have always been considered to be
the primary danger in the past. The proposed hardware changes
reported below would contribute to a refinement of existing pro=
cedures and equipment and, in addition, recognlize to some extent
the possibility of contingencies internal to the spacecraflt.
They do not, by themselves, eliminate the possibility of
personnel casualties In the event of an accldent similar to the
one which took place on January 27.

At the conclusion of the meeting, a lengthy discussion
took place concerning the need for a comprehensive operatlions
plan covering pad evacuation and hazardous egress starting with
the time of Tlight crew arrival at the pad. It seems obvious
that the time periocd of concern to the Emergency Egress Working
Group should be extended to start uwpon light-crew arrival at
the pad. A logical continuation of this philosophy would requlre
that the actions of all personnel on the umblilical tower during
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the referenced time [rame be controlled by a single planning
group. FPad evacuation procedures for closeout personnel and
others on the umblllical tewer during spacecraft closecut
should be included in one hazardous egress and pad evacuation
procedures document.

In order to facilitate coordination between opera-
tlions and safety personnel, the chairman of the Emergency
Egress Working Group will recommend to the ALOC that a
co=chairman be appointed to the working group from the KSC
safety organlzation. He wilill further request guidance from
the ALOC on extending the scope of interest of the working
group as mentlioned above. It 13 strongly recommended that these
ehanges be adopted.

FIRE RESISTANCE OF ENVIRONMENTAL CHAMBER

The Crew Salety Panel agreed that fire-resistant con-
struction is mandatory for the environmental echamber located at
the end of the Command Module access arm. KEC design personnel
are examlning this problem. A nylon-base materlial for the
bellows of the environmental chamber has been ordered which
should provide fire resistance to the range of 500-600°F.

WATER SPRAY FPOR ACCESS ARM AND ENVIRONMENTAL CHAMBER

It was decided that a spray would be more effectlve
than a deluge system. Although the spray might make vision more
difficult for rescue personnel and egressing astronauts, it is
necessary 10 the strength of the aAluminum access arm ls to be
maintained durlng a fire. A spray system in the environmental
chamber will require some means for draining the water, possibly
tied in with activatlon of the water-spray system. Some means of
preventing slipplng on the wet Cloor might also be reguired. At
first glance, 1t appears that controls for initiating this
witer-gpray system ocught to exist in the LCC, near the elevator
door on the 220-foot level of the umbilical tower, and in the
environmental chamber.

EMERGENCY LIGHTING

ESC will Investigate the emergency switchover capa-
bility of the present lighting system. The desirability of the
additional, battery-powered lighting i1s also being examined.

DISPOSAL OF SMOKE IN ENVIRONMENTAL CHAMBER

KE5C is investigating the possibility of installing
a fan in the roof of the environmental chamber. PAAR Fire
Department personnel used the CM conditioned alr supply hose
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to aid in clearing ocmoke from the CM interior after the AS=-204
aecident. This procedure proved to be qulte effeetive, but

it was recommended that a quick-disconnect arrangement be
Installed s0 that tne alr hose can be rapldly deployed rom the

astowed position.

SWING ARM SPEED

A significant shortening of access arm extenslon and
hook=up time does not appear to be llkely with the present arm
confliguration. On LC 34, the arm could be parked In a position
whleh would permit ground abort and yet gain, perhaps, 15 seconds
over the normal extenslon and heook-up time. Also being studled
is a proposal to provide a "break away" path between the
environmental chamber in thls parked position and the Command
Module. These efforts are all aimed toward making an egress
route avallable to the crew as soon as they can be ready to
emerge from the CM. Consldering the proposed Z-second hatch
opening time, the "break away"™ path proposal seems to be the
only means of achieving thils end alfter CM closeout. It has yet
to be demonstrated, however, that implementation of the ldea ls
Feaslble and that use of such a path would not represent more
gf a hazard than staying in the Command Module. 'The answer i=s
by no means obvious,

EGRESS PATH BETWEEN ENVIRONMENTAL CHAMBER AND UMBILICAL TOWER

A number of comparatively minor improvements were
cited. Some of these were to have been accomplished prior to
A5-20L4. Others, such as replacing certaln steps with ramps,
are belng evaluated,

UMBILICAL TOWEHR ELEVATOR

Once agaln, back=up schemes lor the elevator are
being considered. Helicopter plckup from the umbilical tower,
Jet backpacks, and a slide wire have all been mentlioned; all
these alternatives have been discarded at least once 1In the
past. Even so, K5C will take another lock at the slide-wire
idea. The elevator situatlion is compllecated by the number af
personnel on the umbillical tower during spacecraflt closeout.
At present, an impasse exists belween safety and operations
personnel because more persons are scheduled to be on the
umbilical tower durlng spacecralt closeocut thanm can be brought
to the ground ln one elevator trip.
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COMMAND MODULE ENGCINECRING MOCKUPR

A meeting nas been scheduled at KSC on March 13 to

discuss and document the case for obtalnlng an engineering
mockup of the Command Module to be used for astronauts, pad
epress team, and reoovery personnel training as well as
development and validatlon of egress procedures.
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