
Interoffice 

National Radio Astronomy Observatory 
Very Large Array 

November 21,1983 

To: 

J.Findlay,H.Hvaturn,P.Nap ier,G.Peery,T.Legg 

From: W.Horne VLBA ANTENNA MEMO Ho. 4 

Subject: Drive Design-VLBA Antennas 

Attached for. your information is VLBA Antenna Memo No. 4covering the 
drive design for the VLBA antenna. This design was performed by O.HEINE 
of Systems Development Laboratories. We will make some revision in the 
area of the pintle bearing and perhaps in the azimuth gearbo*/support 
wheel interface. 
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Mr. Michael J. Hardiman October 12, 1983 
Manager, Special Products Division 
PHILADELPHIA GEAR CORPORATION 
King of Prussia, PA 19406 

Dear Mr. Hardiman: 

Attached are preliminary Azimuth Axis drive requirements for the 
VLB A Antenna as discussed with you during our recent telcon on the 10 th 
of October. 

Please review these requirements and indicate the option you would 
prefer and also provide the needed information as indicated on sheet 28 
at your earliest convenience. 

Very truly yours, 

SYSTEMS, DEVELOPMENT LABORATORY 

Otto R. Heine 
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SYSTEMS, INC. 

83-RNW-0242 
18 October 1983 

Mr. Otto R. Heine, Consultant 
13372 Calle Colina 

Coway Roway, California 92064 

Attention: Mr. Otto R. Heine 

Subject: VLBA 

Reference: 0. Heine/R. White Telecon of 10 Oct 83 

Gentlemen: 

The following information is enclosed in support of your VLBA 
study efforts: 

1. Reliance Electric DC Motor Dimension Sheet 
2. Stearns Brakes Series 87,000 Data Sheet 
3. Proposal for A Standard A Antenna Control System 

with Linear DC Drives 

The DC motors can be purchased for C-Face or D-Flange mounting. 
The 1750 RPM motors are currently optimum in terms of availability 
and price. We have encouraged most designs around them, but we 
also have recent applications with 1150 and 2500 RPM motors. In 
this VLBA case, the 2500 RPM base speed would increase the drive-
train ratio and help on the minimum smooth velocity characteristic. 
As we discussed, the Reliance motors with the special options in-
cluded with our orders have proven to be excellent torque sources 
for antenna drives. 

The oil filled helical gear main speed reducers used on VLA have 
provided the best compliance and minimum smooth velocity character-
istics of the various approaches that we have experienced. The oil 
shear losses are higher in these reducers at high speed, but their 
other advantages justify them overall. 

In addition to the servo interface with the radio telescope drive 
train, another critical interfere is the axis position pick-off 
design. Assuming an accurate position transducer is used, its 
mechanical tie-in with respect to the true antenna boresight is 

P.O. BOX 1359 • R I C H A R D S O N , TEXAS 75080 • <214)231-9303 • TWX 910^67-4768 
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very critical. Making sure no or little main load paths are In-
volved in the pick-off attachment design has historically been 
difficult. 

The proposal enclosed addresses an INTELSAT Standard A commercial 
communication antenna control system (32 Meter diameter antenna 
operating at 4/6 GHZ). The control system hardware presented 
would be applicable to this VLBA requirement. Photographs and 
block diagrams depict our existing designs. We are an engineering 
house and can design to meet most requirements, but taking advantage 
of as much as possible of our present equipment will keep the costs 
minimized. 

Please contact Don Heitzman o~ njyself if we can be of further 
assistance. 

Very truly yours, 

ELECTROSPACE SYSTEMS, INC. 

Ralph N. White 
Divison Manager, 
Antenna and Control Systems 

RNW/djm 

Enclosures 



Systems Development Laboratory 
EMOIMECMMO CONSULTANTS 

1 3 3 7 2 CALLE COLINA 

POWAY. CALIFORNIA 9 2 0 6 4 

17141 489-5057 

Mr. Ralph N. White 21 October 1983 
Division Manager 
Antenna and Control Systems 
ELECraOSPACE SYSTEMS, INC. 
Box 1359, Richardson, Texas 75080 

Dear Mr. White: 

Thank you for the information you supplied with your letter of 
18 October. 

Attached are the presently anticipated VLBA drive requirements, 
the applicable operating conditions and environmental conditions, 
along with pertinent information on the Harmonic Drive (AZ option A) 
to be considered. Please review this material and provide the follow-
ing information, needed for budgetary purpose and to prepare realistic 
design specifications, at your earliest convenience, 

1. Recommended DC-servo motors for AZ- option A and or ootion B, 
and EL axes. Please include specific information on motor 
characteristics, brakes and tachometers. 

2. Estimated performance of Servo/Drive system under the various 
operating conditions. Please provide supporting engineering 
calculations where applicable. 

3. Estimated cost of control system hardware excluding, but inter-
facing with data system, considering the VLA control system 
hardware requirements as a guideline. Please consider that 10 
Telescopes would be required, as a minimum. 

A system description will not be necessary if the control system 
hardware described in your INTELSAT Standard A commercial communication 
antenna control system would indeed be applicable to the VLBA require-
ments • 

Very truly yours, 

SYSTEMS DEVELOPMENT LABORATORY 

Otto R. Heine 

cc. William G. Home, NRAO 
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P.O. Box 1016 • 11 Madison ftd., Fairfield, NJ 07006 • Phone: 201-227-4800 • TWX 710-734-4301 

October 21, 1983 

Systems Development Laboratories 
13372 Talle-Colina 
Poway, California 92064 

Attention: Mr. Otto R. Heine 

Reference: Telecon Heine/Nigro 

Dear Mr. Heine: 

Thank you for your interest in Northern Precision 
Laboratories' product line. Per our recent telephone 
conversation, enclosed pleasp find copies of Northern 
Precision Laboratories' most recent Encoder and Drive 
literature. I have also enclosed a copy of a letter 
I previously sent to Mr. William Horn at National Radio 
Astronomy Observatory and some of our drawings which I 
feel may be of some assistance. 

Should you have any questions or require additional 
information, please do not hesitate to contact me at 
your convenience. 

Very truly yours, 

NORTHERN PRECISION LABORATORIES, INC. 

Michael P. Nigro 
Product Development 

MPN:nls 

E n d s . Catalogs 82900, 78900, 
Model 25 10HP SCR Servo Amplifier 

Drawings 801404-1, 8vl342-l, 
801342-2, 801908 

Copy of NRAO Letter 8/31/83 
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Systems Development Laboratory 
EMCMCUTTMG CONSULTANT* 

1 3 3 7 2 CALLE COLINA 

POWAY. CALIFORNIA 9 2 0 6 4 

(714) 485 -5657 

Mr. Anthony Tartaglio November 2, 1983 
Sales Manager, Enclosed Drives 
PHILADELPHIA GEAR CORPORATION 
181 South Gulph Road 
King of Prussia, PA 19406 

Dear Mr. Tartaglio: 

Enclosed is a 1/4 scale sketch showing the prefered Azimuth Drive 
Arrangement for the VLBA Antenna, option f 4 as indicated in my letter 
of October 12. Please review this concept and let me know at your ear-
liest convenience whether the VLA Elevation Drive Gear Box can be modi-
fied and mounted as shown on the sketch or whether the 30 inch diameter 
drive wheel would have be provided with its own bearings? 

I am assuming that the VLA Elevation Drive Gear Box Ratio could 
easely be reduced from the present 541:1 to 450:1 by changing the in-
put stage ratio and that mounting the reducer overhead and at a slight 
incline would not be problematic. 
At the present time I feel that utelizing the VLA Elevation Drive Gear 
Box for both the Elevation- and Azimuth Drives of the VLBA Antenna would 
be the most cost effective and practical solution in this case. Please 
concentrate your efforts on this concept and provide the information on 
options 1,2 and 3 at a later date. As mentioned before, the VISA Eleva-
tion Drive Gear Boxes would be identical to the VLA Units with exception 
that the input speed would be raised to 2322 RPM and the maximum drive 
torque required would be 170,300 in-lb at 774 RPM. 

Very truly yours, 

SYSTEMS DEVELOPMENT LABORATORY 

Otto R. Heine 

cc.: William G. Borne, NRA0 








