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Figure 3. AAPS Site Deployment

Figure 4. Site Equipment, Grouped



Figure 5. Field Base Equipment (Charger, NICAD Battery, Control Unit,
Printer, Tape Deck}
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Figure 6 469 Programmer’s Console
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Figure 7. Four Examples of Program Output
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Figure 8. Sensor Head Outline Drawing
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Figure 10. Primary Mirror and Components

Figure 1 1. Reticle Assembly









LEVEL SENSOR CLAMP
MECHANISM

OPTICS COVER PLATE

LEVEL SENSOR

SECONDARY MIRROR

., OPTICAL STRUCTURE

. FLUID EXCHANGE RING

BELLOWS (4)

LEVEL ADJUST SPRING SOLENOID (4)

REVERSAL BEARING

Figure 13. Sensor Head, Upper Portion (Cover Removed)
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Figure 14. Transient Response of Level System With and Without l)ampmg Fluid
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Figure 15

Sensor Head Base Showing Electronic Cards
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Figure 16. Detection Electronics Block Diagram
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Filter (.1v/cm) Filter (.1v/cm)

Preamplifier (.1v/cm) Baseline Follower (.1v/cm)

Lt e et et

Filter (.1v/cm) Filter (.1v/cm)

Differentiator (10v/cm) STAR (5v/cm)

Figure 17. Output Waveforms from Test Connector Pins (Sweep: 1 sec/cm)
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Figure 18. Control Unit Outline Drawing
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Figure 20. Control Unit, Interior View (Rear)



Clock Change

(b) 1pps output pulses (5 v/em, 200 msec/cm)

(a) Clock controls on front panel of control unit

() Two views of WWV “Tick™ reception

: AN
{17 SR
=30k =

10 msec/cm I msec/ecm
Neg. Clock Trigger Neg. Clock Trigger

Figure 21. AAPS Clock Controls and Waveforms
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be put to the RUN position as close to the audible minute start as possible.

Preparatory to field observations, synchronization is accomplished by displaying on an
oscilloscope the time service broadcast triggered (negative) by the 1pps output from the BN(C
connector. The clock can then be slewed (advance or retard) in 1 millisecond steps to set the

“tick™ as close to the sweep start as possible
B Electronics

The main control unit electronics consists of seven multilayer boards stacked in the large

black box in the approximate center of the control unit as shown in Figures 18 and 20. Figure

shows the stack partially unfolded

Figure 22. Control Unit Electronics Assembly

e

I'he seven boards are labeled A through G. Boards A, B, C, and D each contain four bits
of the 16-bit computer input/output word. Board E contains the 1/O timing and channel select

circuits. It also contains the control electronics for the back-up mode oi operation. The display

decoder and multiplexer electronics are on board F. The final board G holds the interrupt receivers

and the 469 pewer up/down sequencer.

C. Power Distribution

Figures 18 and 20 each show a row of small power regulators and supplies from Power-
cube, Inc. These are interconnected as shown in Figure 23 to convert a 24-36 volt input to the
precision voltages needed for effective operation of the control unit and sensor head. The main






D Control/Display Panel

T'he control<display panel is shown in Figure 24 and contains all necessary information for
operation of the equipment once erected The meters in the upper left hand corner show the
current (calibrated in arc seconds of base tilt) passing through the level solenoids to maintan the
level sensor normal to the vertical. The area marked “Backup Mode™ is used for manual recording
of the transit times should computer failure occur. This has not, to date, been necessary I'he

sensor head is reversed from the control panel when the display indicates the end of a set

lhe single row of display LED elements provides coded messages and computed data re sults
during the monitoring of each set’s operation. In addition, input information from the keyboard
is displayed for operator sanction prior to entry. It s the usual practice 10 r cord nine displayed

quantities at the end of each set. This permits a check on the data dumped upon retoern to bas

Figure 24. Control-Display Panel
























C. Acceptance Testing

Upon the return of each of the sensor heads, it entered final calibration and acceptance
testing. This phase generally covered the period from 15 December 1973 to 6 March 1974 and
took place at stations THEODORE ECCENTRIC (SN/1) and AAPS (SN/2) on the Warren AFB,
Cheyenne, Wyoming. The photo in Figure 25 shows the relative arrangement of the test area,
looking approximately to the northwest. At the far right 1s the pier called station THEODORE.
To the far left is station AAPS, showing sensor head No. 2 in a square cinderblock enclosure.
This was constructed during December, 1973 as an experiment to evaluate full wind protection.
In the middle of Figure 25 is station THEODORE ECCENTRIC (showing sensor head No. |
backed by its black plywood windscreen). About 6 meters behind THEODORE ECCENTRIC 1s
a white shelter used by the operators during the test period, containing sufficient space for both
control units (with batteries), a heater, lights, shelving, and chairs. Power for i‘ghts and heat was
obtained from a generator located behind a second shelter off the ieft edge of the photo. The
shelters and generator are not required for AAPS field operation

Each of the stations consisted of a round concrete slab 60 centimeters in diameter and 30
centimeters deep. The tribrack for SN/1 was cemenied to the slab of THEODORE ECCENTRIC
as the result of an azimuth stability experiment conducted in December. The tribrack on Station
AAPS was left loose

The results of this testing are shown in Figures 26 and 27 as scatter plots. Each
plotted point (dot or cross) represents the result of a single pair of direct/reverse sets. The
crosses represent reversal pairs which were later rejected on a Halperin basis (see the discussion
in Section V-D). Those crosses or dots enclosed in circles {acceptance data, Figure 27 only) were
associated with anomalous sky or weather conditions (again, refer to Section V-D).

Data recorded np to February 13 (Figure 26) was used to derive slit calibrations and off-
sets using the 6600 computer at Control Data Corporation in Minneapolis. A final AAPS system
tape was generated in early February including these calibrations. From that point on, the 469
computers in the control units were the only source of computation (acceptance data, Figure 27).

On January 28, 1974, the outer cans of both sensor heads were replaced by versions that
mounted below the level platform. This freed the platform frora the immediate effects of wind
gusts.

T 2T

Figure 25. AAPS Test Area at Warren AFB, Cheyenne, Wyoming
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