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1. INTRODUCTION - This report summarizes the results of a survey regarding the use of
simulators as tools for research, design, and development in aerospace activities.

' Questionnaires distributed to 168 companies resulted in 70 replies. The information
received and as presented in this report comprises voluntary and unaided responses. No
attempt was made to draw inferences or to seek clarification or expansion of the data.
The analysis performed was for compilation rather than interpretation or comparison.
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for infringement of patents.”
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It is fully recognized that some simulators which fall in the category of this report may
not have been included because of (1) failure to respond to questionnaires; and (2) knowl-
edge of their existence was unavailable.

its Committees will not investigate or consider

.Thfs repért contains no cléssiﬁed material.
2. PURPOSE - The purpose of this report is to:

a. Compile a technical catalog of existing simulator capabilities.

.tandards approved and practices recommended, are advisory only. Their
t to adhere to any SAE standard or recommended practice, and no commitment .

b. . Establish an engineering base from which modifications of existing equipment,
can be determined to extend the present state-of-the-art.

hnical rts, the Board and

by any technical report. In formulating and approving technical reports, ar

“All technical reports, #i..~.dr.

c. Catalog the climate of future generation simulators that will be required
through 1970. '

trade is entirely voluntary. There is no agreemen
he subject matter. Prospective users of the report are responsible for protecting themselves against liability
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RESPONDENTS

1. A.C.F. Industries, Electronics Div., Riverdale, Md., Space Vehicle Research ,/ 7\5
Tool ' S

2. Aircraft Armaments, Inc., Cockeysville, Md., Air Traffic Control Simulator

3. Aircraft Armaments, Inc., Cockeysville, Md., Model 1806 Three-axis Flight

Simulator
4. Aviation Medical Acceleration Lab, NADC, Johnsville, Pa., Human Centrifuge
5. Bell Helicopter Co., & Franklin Inst., Fort Worth, Texas, Bell Helicopter .

Dynamic Simulator
6. Belock Instrument Corp., College Point, New York, 10 Models Represented
7. Bendix Computer Div., Bendix Corp., Los Angeles, Calif., Three-Dimen- *
sional Flight Simulator
8. Boeing Co., Wichita, Kans., Aerial Refueling Simulator
9. Boeing Co., Wichita, Kans., ECM Operator Station Simulator
10. Boeing Co., Wichita, Kans., Human Vibrator Simulator
11. Boeing Co., Wichita, Kans., Low Level Flight Simulator
12. Boeing Co., Wichita, Kans., Radar Navigation Station Simulator
13. Boeing Co., Seattle, Wash., Operational Mock-up
14. Boeing Co., Vertol Div., Morton, Pa.
15. Bausch & Lomb, Inc., Rochester, New York
16. Curtiss-Wright Electronics Div., East Patterson, N.J., 45 Models Repre-
sented
17. Electronic Assoc., Goodyear, Berkeley, and Astro., Hybrid
18. GAEC & NADC Airborne Instrument Lab., Johnstown, Pa., A2F-1 Weapons

N
Systems Mission Simulator Co
19. GAEC & Project Cyclone - Reeves Inst. Co., New York City, N.Y. Apollo -
Re-entry Simulator
20. Goodyear Aircraft Corp., Akron, Ohio, Device 2F51, P6M-2 Operational
Flight Trainer
21. Grumman Aircraft Engineering Corp., Bethpage, N.Y., Inertial Simulator
22. Grumman Aircraft Engineering Corp., Bethpage N.Y., Grumman Research
Vehicle Simulator
23. Lear Incorporated, Grand Rapids, Michigan
24. Link Div., General Precision, Inc., Binghamton, N.Y. DC-8
25. Martin Co., Orlando, Florida
26. Minneapolis Honeywell (Aero Div.,)., Minneapolis, Minn., Spacecraft Simu-
lator Platform 2
27. Minneapolis Honeywell Regulator Co., Minneapolis, Minn., F104 Flight
Simulator
28. NASA, Langley AFB, Va., Inertial Simulator . ¢
29. NASA, Langley AFB, Va., Lunar Landing Simulator '
30. NASA, Langley AFB, Va., Fixed Base Simulator for Lunar Vehicle
31. NASA, Langley AFB, Va., Normal Acceleration & Pitch Simulator
32. NASA, Langley AFB, Va., Pilot Controlled Rendezvous Simulator
33. NASA, Langley AFB, Va., Re-entry Simulator
34. NASA, Langley AFB, Va., Fixed Base Simulator for Re-entry Studies
35. NASA, Langley AFB, Va., Fixed Base Orbital Rendezvous & Docking Simulator —
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36. NASA, Langley AFB, Va., Fixed Base Supersonic Aircraft Simulator

N 37. NASA, Langley AFB, Va., Three-Axis Cockpit Simulator
S 38. NASA, Langley AFB, Va., Three-Axis Air-Bearing Simulator for Spinning
Vehicles

39. North American Aviation, Columbus, Ohio, Dynamic Flight Simulator

40. North American Aviation, Columbus, Ohio, Visual Flight Simulator

41. Northrup Corp., Norair Div., Hawthorne, Calif., Anthropometric Pre-
Mockup

42. Northrup Corp., Norair Div., Hawthorne, Calif., One Man Rotational Space
Flight Simulator

43. Northrup Corp., Norair Div., Hawthorne, Calif., Space Stability Simulator

44. Northrup Corp., Norair Div., Hawthorne, Calif., T-38/N-156 Cockpit Simu-
lator

45. Northrup Corp., Norair Div., Hawthorne, Calif., T-38 Flight Control Test
Stand

46. Northrup Corp., Norair Div., Hawthorne, Calif., T-38 Spin Test Centrifuge
Cockpit Simulator

47. Northrup Corp., Norair Div., Hawthorne, Calif., Two-Axis Moving Base
Simulator

48. Reflectone Electronics, Inc., Stamford, Conn., 20-L -10A Contact Analog
Research Tool

49. Sikorsky Aircraft, Stratford, Conn., Sikorsky Aircraft Flight Simulator

50. Sylvania Electronics Systems, Needham, Mass., Universal Digital Opera-

. tional Flight Trainer Tool

(—\ : 51. Vard Div. of Royal Industries, Pasadena, Calif., Three-Axis Flight Simulator

52. Vought Astronautics Div., Chance Vought Corp., Dallas, Texas, Automatic
Controls Evaluation Simulator (ACES)

53. Vought Astronautics Div., Chance Vought Corp., Dallas, Texas, Manned
Aero-Space Flight Simulator

LATE RESPONDENTS

54. Boeing Company, Seattle, Wash., Guidance and Control Development Model
55. Boeing Company, Aero-Space Div., Seattle, Wash., Dyna-Soar Glider 6° of
Freedom Developmental Simulator
56. General Dynamics/Electric Boat, Groton, Conn., Electric Boat Submarine
. Simulator _
57. General Electric (S.T.C.), Valley Forge, Pa.
58. Martin Company, Denver, Colo.
* 59. North American Aviation, Los Angeles, Calif., B-70 Simulator
60. North American Aviation, Los Angeles, Calif., Flexible Cockpit Simulator (2)
61. North American Aviation, Los Angeles, Calif., Vertical Motion Device
62. Ryan Aeronautical Co., San Diego, Calif., Flight Simulation Visual Display
Device
63. Sylvania Electronic Systems, East Needham, Mass., UDOFT
64. Winder Aircraft Corp., Dunnelon, Fla.
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65. Vought Astronautics Div., Chance Vought Corp., Dallas, Tex., Frictionless

Platform "\/\
66. Vought Aeronautics and Missiles Div., Chance Vought Corp., Dallas, Tex., -

General Purpose Fixed Base Simulator
67. Vought Aeronautics and Missiles Div., Chance Vought Corp., Dallas, Tex.,

Manned Aerospace Flight Simulator

ABBREVIATIONS ’
A/C - Alternating current K or Kt - Knots
Accel - Acceleration Long ~ Longitudinal
Alt - Altitude Lt - Left
Anal - Analysis M - 1000
Arr or Arrange - Arrangement Max - Maximum
Avoid - Avoidance MC - Megacycle
Char - Characteristics Mi - Miles
Class - Classified MS - Milliseconds
Clear - Clearance Mult - Multiplier
Comm - Communication No. - Number
Comp - Compass Pos'n - Position .
Config - Configuration Press - Pressure N
Cont - Continuous or Control Qual - Qualification f\_;' ‘
CPS or Cyc/sec - Cycle per second Quant or Qty - Quantity
CRT - Cathode ray tube R or Rad - Radius
D/C - Direct current R & D - Research and Development
Deg - Degrees Resp - Respondent
Deg/sec or D/sec - Degrees per second RPM - Rounds per minute
Dev -"Develop or Development Rt ~ Right
Dur - Duration Sec - Seconds
EGT - Exhaust gas temperature Shipbd - Shipboard
El - Electronic STOL - Short take-off and landing
Env - Environment ' TAS - True airspeed '
Eval - Evaluation TOT - Turbine outlet temperature
Flt - Flight Traj - Trajectory ‘
Func - Functional Trng - Training
Fwd - Forward : TV - Television .
Gen - Generator U/L - Unlimited
Hyd - Hydraulic Var - Variable
IAS - Indicated airspeed - Vs - Versus
Ind - Indicator VTOL - Vertical take-off and landing
Inst - Instrument
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3,1 ANALOG HARDWARE ~ NUMBERS IN USE
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NON-LINEAR EQUIPMENT
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STORAGE CAPACITY

.2 DIGITAL HARDWARE - CONTINUED

NO. OF WORDS

SIZE DF WORDS

AccEss TIME

REPEAT RATE

PROPRIETARY

PROPRIZTARY

PROPRIETARY -

PROPRIETARY.

10,855

18 BITS

18 M3

2,080

2.4 Mg

s BIT

VARIABLE

5h

CLASSIFIED

22 eiTs

20 cve/sec

2860

22 BITS

SERIAL OVER
1.8 Ms

[EH1)

22

3.072M/8 MXX
TO 12 M/ 8 MIN

2068

22

2.072 M/ S MAX
G 12 M/ 8 MIN

ss3s

3,072 M/ S MAX
TO 12 M/3 MIN

s162

22

2ws

ws

2z BITS

SERIAL OVER

29 miTe

SRRIAL OVER
1.8 M8

o7

RESP

NO. DF WORDS

SIZE OF WORDS

ACCRSS TIME

REPEAT RATE

@

NO OF WORDS:

$12E BF WORDS: %1 BITS ON DRUM AND

ACCESS TIME!

4008 INSTRUCT

NOTES

11,240 ON DRUM AND 128 IN CORE

15 BITS IN CORE

10 M8 DN DRUM ANO B M3 IN CORE

WDRDS 8NO 49

DATA WORDS
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