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APOLLO 16
COMMAND MODULE CASPER PRIMARY ACCESS HATCH

PURGE PORT DECAL





This research document details the authenticating factors, history, and relevance of the 
Apollo 16 Command Module primary access hatch Purge Port decal.
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1.0. Scorch Mark Photo-Matching

Photo-matching is the process by which images of an artifact as it exists today are compared to images of the same
artifact during the event in question, which in this case is the Apollo 16 recovery on April 27, 1972.

Photographs taken during recovery operations by the recovery and support crews aboard the USS Ticonderoga were 
used as a basis for comparison, with a particular focus on re-entry scorch marks and taking into account any damage 
from removal as well as expected age and wear.

        1.1.  (Left) Apollo 16 Command Module Casper aboard the USS Ticonderoga recovery
vessel during recovery operations. (Right) Close-up view of the Purge Port decal from the 
same shot.

     1.2.  (Right) Apollo 
Purge Port decal as it 
appears today.

As compared to the mission 
photograph above, the decal 
scorch marks, honeycomb 
patpattern, lettering and visible 
kapton foil underlayer match 
precisely with the decal as it 
exists today.



2.0. Heat Shield Honeycomb Pattern

The Apollo Command Modules were coated in an ablative heat shield structure that was composed of a fiberglass 
honeycomb, integrated with a phenolic resin and bonded with an epoxy-based adhesive to a cleaned, stainless 
steel shell. This role was performed by North American Aviation [1]. The heat shield was designed to withstand 
temperatures in excess of 3200°C. Each Command Module was protected by approximately 370,000 manually-filled 
honeycomb cells.

A pA primary characteristic of this heat shield structure was its distinct hexagonal honeycomb pattern.

    2.1.  (Right) Close-up view of the 
Apollo 11 Command Module hatch door 
detailing the heatshield hexagonal 
honeycomb pattern. This pattern was
consistent across all Command Modules.

Measurements provided by the National Air & Space 
Museum in Museum in Washington DC conclude that the honeycomb 
cells on the Command Module hatch doors measure 
between 9.53mm to 12.7mm. Measurements taken from 
the residual honeycomb pattern prevalent on the Purge 
Port label are consistent with these measurements.

     2.2.  (Below) Apollo 16 Purge 
Port decal with hexagonal imprint from 
tthe Command Module hatch door visible 
through re-entry scorch marks.

Image courtesy of the Smithsonian National Air & Space Museum, 
Washington D.C.

[1] North American Aviation (NAA) was a major American aerospace manufacturer, responsible for a number of historic aircraft, including the T-6 Texan trainer, the
P-51 Mustang fighter, the B-25 Mitchell bomber, the F-86 Sabre jet fighter, the X-15 rocket plane, and the XB-70, as well as Apollo Command and Service Module, the 
second stage of the Saturn V rocket, the Space Shuttle orbiter and the B-1 Lancer. Through a series of mergers and sales, North American Aviation became part of 
North American Rockwell, which later became Rockwell International and is now part of Boeing.



3.0. Primary Access Hatch Decal Material

The Command Module was coated in layers of reflective mylar foil, often referred to as kapton foil, with one side gold 
and the other silver. It is a common misconception that the gold side of the foil faced out into space when in actual fact, 
it was the other way around; the silver side was exposed to outer space, with the gold side being adhered to the outer 
shell of the Command Module. This belief is brought about by photographs of the Command Module in orbit around 
Earth and appearing gold in color. This gold color was due to the light reflected off the Sun, which gives the impression 
that the Command Module that the Command Module was coated in gold foil as opposed to silver.

The Unlock/Unlatch decal comprises the original underlayer of kapton foil as was attached to the Command Module
and topped by a separate layer bearing the decal. The gold side of the foil faces away from the decal as expected, with 
the silver side visible in the "URG" and “PO” text area as a result of damage from the extreme heat of re-entry.

    3.1.  (Left) Close-up view of the “ PURGE/PORT” section of the Apollo 16 Purge Port decal. 
(Right) Close-up view of the kapton foil underlayer.



4.0. Decal Recovery

Charles “Chuck” E. McKim worked for North American Aviation (which later became Rockwell International) in 
Downey, California. During his time there, McKim was one of the Operational Team Leaders on the recovery and 
deactivation/decontamination teams from Rockwell for all Apollo and Skylab missions.
 
During his time in this role at Rockwell, McKim recovered material from Casper, including this Purge Port decal 
ffrom the primary access hatch. The recovery of the decal was very fortuitous, as it and the entirety of the kapton 
coating the spacecraft were destined to be discarded.
 
After the recovery of the Apollo 16 Command Module Casper by the USS Ticonderoga on April 27, 1972, in the South 
Pacific Ocean, the spacecraft was off-loaded from the recovery ship, where it was taken to the deactivation site. It 
was here where McKim performed the duties associated with his role in the deactivation and decontamination of the 
spacecraft. It was during this phase of post-flight testing and analysis that he recovered the would-be discarded 
PuPurge Port decal from Casper̓s primary access hatch door.
 
McKim earned the coveted Silver Snoopy Award for professional excellence, dedication, and significant contributions 
to the Apollo and Skylab Programs.

5.0. About Chuck McKim

Chuck joined the Navy during WWII, and his ship transported British and Canadian troops to Normandy on D-Day. 
In 1948, he was recalled to active duty and taught electronics at the Naval War College. He joined North American 
AAviation as an electronics technician. He worked on various missile programs and culminated his career as a Post-
Flight Test Engineering Technician on the Apollo Program. He was a member of the Recovery Team on the U.S. 
carriers that sailed out to the Pacific Ocean to cover the Apollo Command Modules after splashdown. He retired 
from the Space Division with 20 years of service.



Silver Snoopy Award letter awarded to Chuck McKim commending his contributions to the 
Apollo Program, signed by Apollo 12 Lunar Module Pilot Alan Bean.



In 2005 McKim co-authored a North American Aviation paper titled ̒Apollo Revisited̓ in which he and fellow North
American Aviation employee Jay White detailed a summary of events during the Apollo Program and their tasks
related to the sequence of historical events.
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6.0. Mission views from the Lunar Module Orion

On April 21, 1972, a little over 96 hours into the Apollo 16 mission, Commander John Young and Lunar Module
Pilot Charlie Duke descended to the lunar surface aboard the Lunar Module Orion, leaving Command Module Pilot 
Ken Mattingly to orbit the moon alone aboard the Command Module. Shortly after the Lunar Module detatched, it
kept-station in a holding pattern with the Command Module when Mattingly detected a problem in the engine̓s
backup gimbal system. After hours of analysis, mission control found a workaround and the crew proceeded with the 
lunar landing, putting them 6 houlunar landing, putting them 6 hours behind schedule. More malfunctions arose for Mattingly while in solo orbit, most
notably was the unexpected, excessive power useage while using the Panormaic Camera engaging the spacecraft̓s 
Master Alarm.

During the return journey, at a distance of approximately 173,000 nauticle miles from Earth, Mattingly was also 
tasked with performing an 83-minute extravehicular activity (EVA) to retrieve film cassettes from the cameras in the
SIM bay.

    6.1.  Close-up view of the Command Module Casper in orbit around the Moon with the 
PuPurge Port decal highlighted.

The Unlock/Unlatch decal is visible in these mission photographs, making it one of the few artifacts that can be 
seen in its original configuration prior to re-entry before the composition of the decal changed due to the effects of 
extreme heat.
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