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June 21, 2011

Dr. Michael C. Nolan

Observatory Director

Arecibo Observatory

HC-3 P.O. Box 53995

Arecibo, PR 00612

Dear Mr. Nolan: 

Thank you for the opportunity to offer this proposal for the design, fabrication, testing and installation support of an ALFA Receiver Automatic Shutter Mechanism.  The purpose of this proposed system is to provide an automatic means of “covering” and “uncovering” the ALFA receiver at the Arecibo Observatory from the observatory’s control room.

While the basic function of the Shutter Mechanism is quite simple, several specific requirements must be met in order to assure system success.  Primary Shutter Mechanism design considerations include: reliability, weight, strength, rigidity, functional integrity, control interface and safety.  Specifics regarding these and other requirements are clearly defined in the “Requirements and Specifications for an Automatic Shutter Mechanism for the Arecibo ALFA Receiver” document.  The system proposed herein is in accordance with this document except as noted herein.
Once the system is installed and operational, AIT will provide continued service and support including technical expertise, spare parts and system upgrades.

Thank you for considering AIT.  We are looking forward to working with you on this and other upcoming projects.

Sincerely,
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Gary Sill,

President

OVERVIEW

This proposal is for the design, fabrication, assembly, testing and installation support of an ALFA Receiver Automatic Shutter Mechanism for the Arecibo Observatory.  This proposal also includes specific options for fabrication and testing of the Shutter Mechanism.

The ALFA Receiver Automatic Shutter Mechanism is comprised of five primary elements.  These elements are: the shutter, the shutter guide / support system, the actuator, the support structure and the control system.  Together, these components make up a complete system.

The Shutter Mechanism is intended to be attached to the under-side of the “rotating floor” within the Gregorian Dome without interfering with any other receivers, structures, framework, etc. throughout the full range of motion of each moving element of the entire system (telescope).  In other words, the Shutter Mechanism will not impede the use of any other functions or features of the telescope.

RESPONSE TO “REQUIREMENTS AND SPECIFICATIONS” DOCUMENT

The provided “Requirements and Specifications for an Automatic Shutter Mechanism for the Arecibo ALFA Receiver” document clearly states each of the system requirements.  For the sake of simplicity, this section of the proposal provides a response or acknowledgment to each numbered paragraph of the provided document.

1. Introduction
Acknowledged
2. System Description
Acknowledged
2.1. Information about the telescope and Receiver
Acknowledged
2.2. System to be Designed
Acknowledged
2.2.1. Shutter
Acknowledged
2.2.2. Support and Guiding
Acknowledged
2.2.3. Drive System
Acknowledged
3. Scope of Work
Acknowledged
3.1. Design
Acknowledged – Some elements of the design will be enhanced with input from interested persons outside of AIT, more specifically persons with a vested interest in the Arecibo Obervatory.  AIT welcomes such input to the extent that the design of the system can be benefited; however, AIT will remain responsible for the design and compliance of the design to the system requirements.
3.2. Fabrication
Acknowledged – A purchase option is provided for the fabrication of the shutter.
3.3. Testing and Installation
Acknowledged – Purchase options are provided for “on-sight” testing and installation / alignment support.
4. System Requirements
Acknowledged – See details at each subsection within this section.
4.1. Safety
Acknowledged
4.1.1. Safe Against Falling
Acknowledged
4.1.1.1. Factor of Safety
Acknowledged
4.1.1.2. Independent Supports
Acknowledged
4.1.1.3. Bolted Connections
Acknowledged – AIT intends to use safety wire (as used in many critical aircraft applications) as the primary means of captivating the fasteners.
4.1.2. Safe Against Blocked Motion
Acknowledged – AIT intends to incorporate a simple signal generator which will provide a pulsing signal throughout the range of motion of the shutter in order to confirm proper motion of the final element of the drive train.
4.1.3. Safe Against Floor Rotation
Acknowledged – While all of the specified requirements of the system are important, this point shall be considered “critical”.
4.1.4. Safe Against Unexpected Human Loading
Acknowledged – Because a person “grabbing” anything to protect themselves from a fall may result in substantial loads (considering inertia and accelerations/decelerations), AIT may maximize the design to accommodate greater loads than are specified in this section.
4.1.5. Safe Against Undetected Shutter Opening
Acknowledged – AIT proposes the use of a drive system design which will inherently minimize the potential for unintended shutter opening thus providing an additional degree of safety.  AIT also suggests the application of a sensor indicating that the shutter is “in-between” the open and closed position in order to provide greater confidence to the remote operators of the system.
4.1.6. Safe Against Unexpected Motion
Acknowledged
4.1.6.1. Safe Against Unexpected Shutter Motion
Acknowledged – In consideration of the physical size of the system, AIT suggests at least two emergency stop buttons be located at the device.
4.1.6.2. Safe Against Unexpected Rotation of ALFA
Acknowledged – AIT intends to provide a design that will allow the ALFA to be safely rotated irrespective of the position or concurrent motion of the Shutter Mechanism.
4.2. Installation and Removal
Acknowledged
4.2.1. Easy to Install and Remove
Acknowledged
4.2.1.1. Number of People
Acknowledged
4.2.1.2. Number of People with Rigging Gear
Acknowledged
4.2.1.3. Number of Other Instruments to be Removed
Acknowledged
4.2.2. Easy to Align
Acknowledged
4.2.2.1. Number of People
Acknowledged – AIT’s goal will be to provide a system which can be aligned by a single technician.
4.2.2.2. Number of People with Rigging Gear
Acknowledged – Except that AIT understands that this paragraph should read, “Of the technicians aligning the system….”
4.2.2.3. Reference Features
It is not completely clear what is meant by “reference features”, however; the design will certainly allow for the proper, safe and secure alignment of the shutter with respect to the ALFA.
4.3. Geometric and General
Acknowledged
4.3.1. Fits in Current Space
Acknowledged – In order to assure the proper fit with the existing structure and surroundings, AIT intends to conduct the majority of the design on sight.  This approach will allow for the most expedient design with the potential for immediate response and input from other interested persons.
4.3.2. Lightweight
Acknowledged – Because the design is not yet complete, it is difficult to guarantee a maximum system weight.  Certain other design constraints such as functionality, strength and safety might need to take precedence.  It is understood that weight is of high importance and for this reason AIT will work together with Arecibo Observatory to optimize the system regarding weight, performance and cost.
4.3.3. Corrosion Resistant
Acknowledged
4.4. Loading
Acknowledged
4.4.1. Orientation of the System
Acknowledged
4.4.1.1. Zenith Angle Range
Acknowledged
4.4.1.2. Floor Rotation Angle Range
Acknowledged
4.4.1.3. Inclination of Shutter with Respect to the Floor
Acknowledged
4.4.1.4. Combined Angles
Acknowledged
4.4.2. Floor Motions
Acknowledged
4.4.2.1. Floor Angular Acceleration
Acknowledged
4.4.2.2. Floor Angular Velocity
Acknowledged – Except that AIT understands that this paragraph should read, “The maximum angular velocity of the rotating….”
4.5. Performance
Acknowledged
4.5.1. Open / Close Time
Acknowledged – AIT intends to utilize the maximum time allowable.  This will allow the use of the optimally sized, lightest weight drive motor practical.
4.5.2. Open and Closed Conditions
Acknowledged
4.5.3. Shutter Deflection
Acknowledged – AIT will work together with the necessary persons to assure a final shutter design that is electromagnetically functional, rigid and manufacturable.
4.5.4. Shutter Fabrication
Acknowledged – The shutter design depicted in figures 5 & 6 is understood to be a preliminary design which may be modified in certain ways to allow for mounting, structural rigidity and manufacturability.  Any design modifications must not compromise the electromagnetic performance of the shutter.  The provided tolerances are understood.
4.5.5. Shutter Alignment in the Closed Position
Acknowledged – Because the flatness of the face of the ALFA is unknown, it is assumed for the sake of this proposal that the requirements of this paragraph are in fact reasonably attainable.
4.6. Electrical
Acknowledged
4.6.1. Power
Acknowledged
4.6.2. Electromagnetic Attenuation
Acknowledged
4.6.3. Electromagnetic Interference
Acknowledged
4.6.4. Command Interface
Acknowledged – An enhanced (expanded) command interface will be suggested by AIT in order to provide status information throughout the motion of the shutter.  This interface will be proposed after certain design tasks are completed.
4.6.5. Cable Interfaces
Acknowledged
5. Deliverables
Acknowledged
5.1. Design Phase
Because of the short schedule, AIT recommends at least two design reviews.  The first design review will be conducted after a model of the system is created.  The purpose of this design review will be to communicate the general layout, attachment, operation and electrical interface of the system so that the interested persons can gain an understanding of the system as designed.  It will not include detailed drawings, installation instructions, alignment instructions or other specific information.  Once this design review is complete, AIT will proceed with the creation of the detailed documentation and procedures as well as the construction and purchase of the individual components.  Some items may be under construction while the details are defined for other components.  A final design review will be conducted once all of the necessary documents have been completed.
5.2. Fabrication Phase
Acknowledged
6. Schedule
The following proposed schedule is based on the information available at the date of this proposal.  It assumes that all necessary information and feedback will be readily available and that AIT will have full access to the telescope as needed.  Schedule changes should be expected and allowable for reasons such as: change of scope, change of requirements, lack of necessary information, limited customer availability, etc.

	Week
	Task
	Notes

	0
	Receive order & deposit
	Work will commence after receipt of deposit

	1
	Preliminary off-site design
	AIT will begin design with available information.

	2 or 3
	Site visit for data collection and design
	AIT will conduct most of the preliminary design on sight during this visit in order to expedite the project.

	4
	Complete design – sufficient for preliminary design review
	See response to paragraph 5.1 above.

Additional work will continue after receipt of “design review” progress payment.

	5 – 8
	Prepare detailed manufacturing documents
	

	6
	Order long lead items
	

	6 – 9
	Manufacture components
	

	7 – 8
	Order all purchased materials
	

	8 – 10
	Assemble & Test
	

	11
	Modify & Retest as Needed
	

	12
	Prepare for Shipment and Ship
	

	After 12
	Onsite Testing & Installation
	


ADDITIONAL CONSIDERATIONS
In addition to the requirements and specifications noted above, the following items will also be incorporated into an AIT system.

1. Manual Over-ride
The system will incorporate a means of manually over-riding the drive mechanism so that in the event of drive or control system malfunction, the shutter can still be actuated manually rendering the telescope “usable”.
2. Environmental Considerations
The AIT system will be designed to operate throughout the environmental changes expected at the telescope’s location.  Consideration will be given to temperature, humidity and pressure variables.
3. Good Design Practices
AIT engineers will apply “good design practices” throughout the development of this system.  These practices include consideration of:
· Reliability and robustness

· Long life

· Simple components

· Ease of use (for installation and alignment)
· Ease of service and maintenance
· Selection of readily available components
· Fit, finish and aesthetics
4. Good Manufacturing Practices
AIT craftsmen will apply “good manufacturing practices” throughout the fabrication of this system.  These practices include:
· Keeping a clean and orderly workspace

· Removal of sharp edges

· Confirmation of proper fits

· Use of proper fasteners, fittings and connectors

· Validation of functional requirements

CONCEPT DRAWINGS

The following drawings are conceptual only.  The design shown here has not been thoroughly developed and a final design may be substantially different than what is depicted here.
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CUSTOMER RESPONSIBILITIES

Provide Access:

Arecibo Observatory will make accessible all related equipment and operating sites. This access will be granted at no charge to AIT.

Supply Information:

Arecibo Observatory will provide all required information pertaining to the related equipment and operating sites, including environmental and physical information.  This data will also include all available detail drawings and CAD models of equipment with which the Shutter Mechanism will interface. Arecibo Observatory will notify AIT in writing of any and all design and requirement changes that may affect the design or requirements of the Shutter Mechanism.

Design Review/ Acceptance Testing:

Arecibo Observatory shall make a Technical Representative available at AIT’s facility as needed and in a timely fashion, for the purpose of conducting acceptance testing and other activities which may require the involvement of the Arecibo Observatory Technical Representative. 

Safety Systems:

The Shutter Mechanism will be delivered with reasonable safety features; however, Arecibo Observatory will provide and install any other safety devices deemed appropriate by Arecibo Observatory safety personnel to ensure employee safety including, but not limited to, fencing, gates, proximity guards, pressure mats, or other anti-intrusion devices.

CONFIDENTIALITY

The information provided in this proposal is proprietary and is not to be disseminated in any way except as is required for discussions and negotiations for the purchase of this equipment and services from AIT. 

LIMITED WARRANTY
Except as otherwise set forth below, Automated Industrial Technologies, Inc.  (AIT) warrants that the equipment, insofar as it is of AIT’s manufacture, will be free from defects in materials and workmanship for a period of twelve (12) months from date of shipment by AIT. All equipment manufactured by AIT‘s suppliers shall carry the warranty given by AIT’s supplier. AIT’s obligation under this warranty, and the buyer’s exclusive remedy for the breach thereof, shall be limited to AIT’s correction of any defect in materials and/or workmanship by providing repair, or replacement of parts for equipment F.O.B. AIT’s factory, in AIT’s discretion. In no event shall AIT’s obligation exceed the replacement cost of defective parts F.O.B. AIT’s factory. AIT shall have the option of requiring the return of any defective part, transportation charges prepaid, before recognizing any claim. This warranty does not cover any equipment which has been repaired or altered outside AIT’s factory by other than AIT in any manner so as, in AIT’s judgment, to affect its serviceability or proper operation. This warranty does not cover any parts or equipment that have been damaged by misuse, negligence or accident. This warranty does not cover any travel or accommodation expenses incurred by AIT for the field repair of any equipment.

LIMITATION OF LIABILITY:

Whether attributable to contract, warranty (including correction of defects), tort (including negligence and gross negligence), strict liability or otherwise, AIT’s responsibility for any claims, damages, losses or liabilities arising out of its supply of the equipment or any other performance of this contract, in the aggregate shall not exceed the purchase price of the equipment. In no event shall AIT be liable for any special, indirect, incidental, PUNITIVE or consequential damages of any character, including but not limited to loss of use of productive facilities or equipment, lost profits, or lost production, irrespective of whether claims or actions for such damages are based on contract, warranty, tort (including negligence and Gross negligence), strict liability or otherwise.
EXCEPT AS SPECIFICALLY SET FORTH HEREIN, THERE ARE NO WARRANTIES, REPRESENTATIONS, PROMISES OR ASSURANCES BY AIT, EITHER EXPRESSED OR IMPLIED, WHETHER BY LAW, CUSTOM, PREVIOUS TRANSACTION OR OTHERWISE, INCLUDING WITHOUT LIMITATION, WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, WITH REGARD TO ANY OF THE PRODUCTS IT SELLS.   AIT’s LIABILITY IS SOLELY AS STATED HEREIN AND NO OTHER LIABILITY SHALL EXIST, WHETHER BY NEGLIGENCE, STRICT LIABILITY, TORT OR ANY OTHER CAUSE OR ACTION. ALL WARRANTIES STATED HEREIN ARE THE SOLE AND EXCLUSIVE REMEDIES OF THE PURCHASER FOR ANY OF AIT’s PRODUCTS. IN NO EVENT SHALL AIT BE LIABLE FOR ANY CONSEQUENTIAL OR INCIDENTAL DAMAGES, OR ANY OTHER TYPE OF DAMAGE WHICH MAY BE CAUSED IN WHOLE OR IN PART BY ANY FAILURE, DEFECT OR OTHER PROBLEM OF AIT OR ITS PRODUCTS.  BY PURCHASING OR USING AIT PRODUCTS, YOU AGREE TO BE BOUND BY THE TERMS OF THIS LIMITED WARRANTY.

Limitation on Claims and Actions:

Any claim by buyer for breach of the foregoing warranty shall be deemed waived by buyer unless submitted to AIT in writing within thirty (30) days from the date buyer discovered, or by reasonable inspection should have discovered the alleged breach. Any cause of action for breach of the foregoing warranty shall be brought within one year after the cause of the action has accrued.

INVESTMENT SUMMARY
In order to offer the most cost effective system, the cost of the fiber-optic interface is broken out as an option.  If this option is not purchased, the requirements of this system pertaining to the fiber-optic interface will not be maintained.  In this case, alternate acceptable specifications must be applied.
Base System as Described Above (without Shutter) ... ……...………………….$54,700
Shutter .…………………………………………...………...……………………$13,600
Fiber Optic Control Interface (per specification)..……………….………………….$6,800
Onsite “Shop Tests” (two days) ……….………….……………...……………….$5,800
Onsite Installation and Alignment Support (two days) ………...……...………….$5,800

The system concepts and pricing are based on the information available to AIT prior to the date of this proposal.  This proposal and cost estimate are subject to change as additional information is made available or in the event of any alteration in system requirements or unexpected test results.

In the event of any of the following situations, AIT reserves the right to make price adjustments commensurate with the related impact.

· Substantial change in material cost from date of this quotation

· Acts of war or terrorism

· Acts of God – hurricane, tornado, earthquake, etc.

· Excessive inflation

· Excessive devaluation of the US dollar relative to other major world currency
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