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FOREWORD

This handbook presents the important configurations and functional
characteristics of the pilot operational equipment provided by the
Crew Equipment and Design Branch for the Apollo and Skylab Programs.
The various operational camera systems and miscellaneous crew support
items are included. The descriptive information is presented concisely
and illustrated appropriately.






1.0

Introduction

This handbook presents the various configurations and the
functional characteristics of the pilot operational equipment
provided by the Crew Equipment and Design Branch for the
Apollo and Skylab Programs. The operational camera systems -
16 mm. sequence, 35 mm. and 70 mm. still, and 5-inch earth
terrain - comprise the major portion of the included hardware
items. The remainder of the handbook covers the miscellaneous
crew support equipment - tape recorder system, binoculars,
watches, pens and pencils, tape, etc.

The significant configurations of each hardware item are
listed with their distinguishing characteristics and typical
utilization. TFurther detailed information concerning con-
figuration pecularities and additions should be obtained from
the Crew Equipment and Design Branch.

The equipment characteristics are provided in a concise
outline format for increased detail visibility. FPhotographic
and graphical illustrations are coordinated with the hardware

descriptions to furnish a full delineation of the characteristics

and capabilities.
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2.0 16 mm. Sequence Camera System
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Data Acquisition Camera (DAC) (SER33100100):

The 16 mm. Data Acquisition Camera (DAC) is used to obtain
sequential photographic data during manned space flight
missions. Unlike typical movie cameras, this unit has
independent shutter speeds and framing rates. TFurthermore,
the automatic frame rates are lower than the common cine
speeds to maximize film usage while maintaining the desired
engineering data value. The DAC can be handheld or bracket
mounted, can operate from spacecraft or portable battery
power, and can accept various lenses and assorted accessories
as described in the following sections of this handbook.

Significant Configurations:

Configuration Purpose
-211 Skylab flight unit; 2 fps mode
instead of 1 fps
-216 Skylab support unit; 2 fps mode
instead of 1 fps
=217 Apolle CM and IM flight unit
-218 Apollo lunar surface flight unit;

operate light hood incorporated
Characteristics:

Manufactured by J. A. Maurer, Inc., Long Island City,
New York  11101.

. Weight - 1.7 lbs (771 g.)
Envelope - 6 x_3.75 x 2.4 in. (15.2 x 9.5 x 6.1 cm)
Volume - 54 in3 (885 cm3) :

Power requirements: 28 + L vpe at 0.6 amps nominal from
spacecraft or DAC Power Pack (see 2.17). DAC incorporates
gself-resetting overload protection circuit and replaceable
power line fuse (1.5 or 2.0 amp) (see 2.15).

*  Sequencing frame rate settable to 1 (or 2), 6, 12, or
Pl frames per second (fps) and time exposure.

Automatic Modes [1 (or 2), 6, and 12 fps] are initiated
by depressing and releasing camera front button and continue
uninterrupted even if sequencing rate is changed amoung
automatic modes. Camera operation is stopped by depressing
and releasing frontbutton or by switching to the time
exposure or 2L fps mode settings. Green operate light will
flash at frame rate.

2.1-1
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Figure 2.1-1 - Data Acquisition Camera
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2L fps operation starts when front button is depressed
and stops when button is released. Green operate light
illuminates &almost constantly.

TIME exposure is started when front button is depressed
and released only if (1) camera was previously stopped by
front button method, (2) mode is set to TIME, and (3) shutter
speed 1s set to 1/60 second. Time exposure is ended by depres-
sing and releasing the front button. Green operate light will
flash once as the shutter closes.

Shutter speeds settable to 1/60 (+8%), 1/125 (+ 8%),
1/250 (+ 8%), 1/500 (+ 10%), and 1/1000 (+ 15%) second
independently of frame rate.

Accepts bayonet mount of lenses in four possible
orientations. Orange index dot on camera front and on
lens base indicate proper orientation for standard usage.

Accepts DAC Film Magazine (140) (see 2.2) or DAC
Transport Mechanism (see 2.3) which uses DAC Film
Cassettes (40OO) (see 2.4).

An accessory connector (rearmost) is provided for remote
operation (ON/OFF and mode selection) with Remote Control
Cable (see 2.16), Connector is Deutsch bayonet type URLO-8-7g.

A shutter operation signal and a magazine identification
pulse are available 1in the power connector for use as a

telemetry data source.

A dovetail mounting rail on the camera permits bracket

mounting and the installation of the Universal Mount (see 2.18),

the DAC EVA Bracket (see 2.19), or the DAC Handle (see 2.20).

The accessory shoe accepts the Ring Sight (see 4.15)
for precision aiming of long focal length lenses.

Internal heaters are incorporated and thermostatically
controlled to permit camers operation in a low tempera-
ture environment.

The DAC has been successfully qualification tested for use
in Skylab and Apollo vehicles, during EVA operations, and
on the lunar surface.

The DAC mean time to maintenance is 200 operating hours
and has a life expectancy in excess of 1,000 hours.
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DAC Film Magazine (140) (SEB33100125):

The 16 mm. DAC Film Magazine (140) is the original film
magazine for the DAC system. The capacity of this magazine
is limited to 140 feet of thin base 16 mm. film.

Jignificant Configurations:

Configuration Purpose
-203 or -205 Apollo CM flight unit
-20k4 Apollo lunar surface flight unit;
white thermal coating on 1lid
-206 Skylab flight unit
Characteristics:

Manufactured by J. A. Maurer, Inc., Long Island City,
New York 11101.

Weight - 1.0 1b (454 g. ) with film.
Envelope - 3.6 x 5.4 x 0.9 in (9.2 x 13.7 x 0.23 cm).
Volume - 17.5 in3 (287 cm3).

Film capacity of 140 feet (42.7 meters) of thin base film
(2.5 mil, 64 um) provides maximum run durations of

93 min at 1 fps, 46 min at 2 fps, 16 min at 6 fps,

8 min at 12 fps, and 4 min at 24 fps.

Magazine film must be loaded and unloaded in a photographic
darkroom.

Film usage indicator shows the gross amount of film
remaining.

The red light at the rear of the magazine illuminates
when 6 feet (1.8 meter) of film remains. The light
remains energized and the camera continues to run when
the film supply is depleted.

This film magazine has been qualified to the same levels
as the DAC (see 2.1).

2.2-1
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Figure 2.2-1 - DAC Film Magazine (140)
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2.3 DAC Transport Mechanism (SEB33100278) :

The DAC Transport Mechanism installs on the DAC like a film
magazine and provides the threading and positioning for the
film from the DAC Film Cassettes (see 2.4). The DAC Trans-
port Mechanism is driven by and receives its framing
synchronization from the DAC itself.

2.3.1 Significant Configurations:
Configuration Purpose
-301 Skylab flight unit
2.3.2 Characteristics:

Manufactured by J. A. Maurer, Inc., Long Island City,
New York 11101.

Weight - 2.0 1bs (908 g. ).
Envelope - 2.0 x 8.2 x 5.4 in (5.1 x 20.8 x 13.7 cm).
Volume - 86.4 ind (1416 cm3).

Interfaces with DAC in the same way as the DAC Film
Magazine (140) (see 2.2) providing film plane location,
electrical interconnection, and slot for magazine
attachment latch of DAC.

Provides for attachment of two DAC Film Cassettes (L0O)
(see 2.4) - one for film supply (toward camera) and
one for film take-up. Attachment latches for supply
cassette are marked with "8" and for take-up with "TU".

A two position lever is provided for the selection of
"THREAD'" and "OPERATE" functions. An amber light
illuminates when in the THREAD position.

The red light at the rear of the mechanism illuminates
when no film remains. The light remains energized and
the DAC continues to run when the film supply is depleted.

This transport mechanism has been qualification tested
for use in the Skylab vehicles and during EVA operations.

2.3-1



Figure 2.3-1 - DAC Transport Mechanism

2.3-2



2.4

2. b1

o2

DAC Film Cassette (L0O) (SEB33100279):

The DAC Film Cassette is the film container for the DAC
Transport Mechanism (see 2.3). Two cassettes are required
for transport operation - one for film supply and one for
take-up. The cassettes are interchangeable and provide the
largest film capacity for the DAC system - 40O feet of thin
base 16 mm. film.

Significant Configurations:

Configuration Purpose
=301 Skylab flight unit
Characteristics:

Manufactured by J. A. Maurer, Inc., lLong Island City,
New York 11101%.

Weight with film - 1.2 lbs ( 545 g.)

Weight without film - 0.7 lbs (318 g.).

Envelope - 5.88 dia x 0.88 in (15.0 dia x 2.1 cm).
Volume - 24.0 in3 (392 cm3).

Film capacity of 400 feet (122 meters) of thin base film
(2.5 mil, 64 um) provides maximum run durations of

267 min at 1 fps, 134 min at 2 fps, Lh4 min at 6 fps,

22 min at 12 fps, and 11 min at 24 fps.

Cassette film must be loaded and unloaded in a photo-
graphic darkroom.

Attach to the DAC Transport Mechanism (see 2.3) for use
as film supply and as film take-up.

Film usage indicator has markings at every 10 percent of
capacity showing the gross amount of film remaining.

The DAC F'ilm Cassette has been qualification tested for
use in the Skylab vehicles and during EVA operations.

2.h-1
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5 mm. Lens (SEB33100056):

This is the widest field-of-view lens available for the DAC
system. It is used primarily for interior photography when
maximum area coverage 1s desired and where detall and geo-
metrical fidelity are less important. Even though the barrel
distortion effects of this lens are minimal for a lens of
such short focal length, the effects are noticeable.

Significant Configurations:

Configuration Purpose
-208 Apollo and Skylab flight unit
Characteristics:

Manufactured by Fairchild Space and Defense Systems, Inc.,
El Segundo, California 9O2L5.

Weight with cover - 0.69 1lbs. (313 g.).

Envelope (less tab) - 2.14 dia. x 3.02 in. (5.34 dia x 7.67 cm.).
Volume - 10.1 in.3 (178.0 cm.d).

Field-of-view: - 117.5° x 80.27; 160° diagonal.

Focus is fixed and good from the front of the lens to
infinity.

Aperture - £/2.0 to £/16 with detents at each full-stop
value. A sturdy tab is provided to assist in aperture

ring setting and in lens installation and removal.

Lens cover is part of lens assembly and protects front
glass surface.

This lens has been qualification tested for use in the
Skylab and Apollo vehicles and during EVA operations.

2.5-1
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View Chart
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-302 Apollo IM flight unit; narrow teflon
lens shade

-303 Apollo lunar surface unit; no focus
tab and focus fixed at 6 feet with
tape

2.6.2 Characteristics:

Manufactured by Kern and Co. AG, Aarau, Switzerland, and
distributed by Paillard, Inc., Linden, New Jersey 07036.

Weight - 0.60 1bs. (272 g.).

Envelope (less tabs) - 1.97 dia. x 2.03 in. (5.0 3ia x
5.16 cm.)

Volume - 6.18 in.3 (101.3 cm.3)

Field-of-view - 54.99 x L41.10; 65.2° diagonal.

* Focus range - 8 inches to infinity with detents and markings
for 2 feet and infinity and with only markings for 8, 9,
and 10 inches and for 1, 1.5, 3, and 6 feet. The 2 foot
setting provides sharp focus to infinity for aperture
settings for T/5.6 through T/22. At the closest focus
setting, the subject should be 4.7 inches (11.9 cm.)
from the lens front edge.

Aperture - T/1.8 through T/22 with detents at each full
stop value.

Sturdy tabs are provided on the aperture and focus rings
to assist in setting and in lens installation and removal.

2.6-1


















































































































































































































































































































































































































































































































































































































































































































































































































