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Exhibit A1: External photos of FAST product

WARNING - PROPRIETARY RIGHTS NOTICE

This document is the property of Pratt & Whitney Canada Corp. (“P&WC”). You may not possess, use, copy or disclose this
document or any information in it, for any purpose, including without limitation to design, manufacture, or repair parts, or obtain
TCCA, FAA or other government approval to do so, without P&WC's express written permission. Neither receipt nor possession of
this document alone, from any source, constitutes such permission. Possession, use, copying or disclosure by anyone without
P&WC's express written permission is not authorized and may result in criminal or civil liability.

Product Designation:
Manufacturer: Pratt & Whitney Engine Services, Inc.

249 Vanderbilt Avenue
Norwood, MA 02062 USA

Marketing Name: FASTTM (Flight-data, Acquisition, Storage & Transmission)
Part # / Rev: FAST-A-010-3 / E

FAST-A-010-4 / E
FCC ID: 2AJ6A-FAST34E
IC_ID: 22451-FAST34E

Product Overview:
The product being submitted for PTCRB testing and registration is identified by Pratt & Whitney Engine

Services, Inc., as having two variations as follows:

FAST-A-010-3 – Collects and wirelessly transmits following end of flight, full engine performance data

FAST-A-010-4 – Collects and wirelessly transmits following end of flight, summary engine performance

data only.

These two product models are identical in terms of the included electronics and packaging. The FAST-A-

010-4 contains a wire strap, soldered in place on the main processor board in the product. The wireless

radios, both Cellular and Wi-Fi and the circuit board they are mounted on are otherwise identical in all

regards including software.

It is Pratt & Whitney Engine Services (PWES) goal for PTCRB to certify both part numbers under the

same registration with PTCRB.

The FAST product uses the global cellular network and customer provided wireless LAN access points for

data communication between the FAST and the P&WC ground station servers across the open internet.

These terrestrial communication links are only used when the aircraft is on the ground with the engines
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shut-down. FAST does not support any voice communications modes of operation and presently does

not use SMS.

External Photos:
Note: The photos are of current production product prior to PTCRB Registration. The label noted will be

changed per the following section.

The FAST Product in its aircraft installed position is mounted on an avionics tray with a ratcheting hold-

down clamp as seen in Figure 1. The product, without the tray measures 3.7”H x 2.7”W x 8”L and

weighs approximately 2.2Lbs.

Figure 1: Isometric View of FAST product on mounting tray (as installed in aircraft)

The front of the product has one each of an SMA (J5) and RP-SMA (J7) connector for attaching remote

antennas for the cellular modem and the Wi-Fi modems respectively as shown in Figure 1. The SIM card

is accessed on the rear of the product as shown in Figure 4.
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Figure 2: Left Side View

Figure 3: Front View Figure 4: Rear View Figure 5: SIM Card Door &
Tray

Figure 6: Right Side View

Figure 7: Bottom of Unit (off tray)
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Figure 8: Top of Unit

The front of the product (Figure 3) has a J3 connector for a ground support cable (FAST-C-053-1; Figure

9) through which commands may be sent to the UUT to control the radios and to setup IP addresses for

Ethernet connectivity through J4. This cable is supplied as a component in the installation kit for the

product as a bundled accessory.

Figure 9: FAST-C-053-1 Ground Support Cable used for Lab Testing UUT

The right side of the product (Figure 10) shows the position of labeling that will include data to meet the
certification requirements of FCC, IC and CE.

Figure 10: FAST-A-010-3, Right Side View Showing Positioning of Labels
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Upon receipt of PTCRB approval, the label shown on the right in Figure 10 will be modified to add proper

FCC, IC and CE markings as required.
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External Components for Testing and Registration
The following external components are typically used in conjunction with FAST installations in aircraft:

1. Cellular Antenna
• Laird Technologies, P/N: IFMULT-SF00

• P&WES P/N: DTU-D-094-1

ANT-DS-IFMULT
0909.pdf

• Antenna shall be connected to SMA connector on face of FAST by means of a 10 Ft. coaxial cable

consisting of:

o Right angle SMA Plug, Amphenol-RF P/N: 901-9874

o Straight SMA Plug, Amphenol-RF P/N: 901-9511-1

o Coaxial Cable, RG400; 10 Ft.

Figure 11: Cellular Antenna and RF Cable

2. Wireless LAN Antenna
• Laird Technologies, P/N: WRR-2400-RPSMA-B

• P&WES P/N: DTU-D-095-1
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Multi-band MicroSphere Antenna 
IFMULT  


Multi-bAnd OMnidirectiOnAl in-building AntennA
The widespread use of cellular phones and wireless network applications inside buildings has increased the  
need for antenna systems that can provide considerable gain over traditional dipole antennas. 


Laird Technologies’ in-building wireless antennas are particularly applicable in environments where aesthetics  
and wide angle coverage are necessary for successful wireless deployment. Their surprisingly small size allow  
the antennas to be hidden almost anywhere, providing an invisible solution for most applications.


FeAtureS
•  Surprisingly small size allows it to be hidden almost anywhere,  


providing an invisible solution for many applications. 


•  The field pattern is toroidal, providing omni-directional  
coverage in any plane around the long axis of the antenna,  
and two lobes in any plane parallel to the long axis.


MArketS
• The omni-directional pattern is suited to a variety  
 of uses, including handheld devices, in-building  
 systems or other applications where mobility is  
 a factor.


Azimuth Elevation, Phi=0 Elevation, Phi=90


AntennA PAtternS
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SpecIfIcatIonS


element type Microstrip


frequency Range 


aMpS 806-896 MHz
GSM 880-960 MHz
DcS 1710-1880 MHz
pcS 1850-1990 MHz 
UMtS 1920-2170 MHz


peak Gain 3 dBi


polarization Linear


Impedance 50 ohms


Maximum Input power 50 watts


VSWR 2:1


Dimensions (L x W x H) 11.2 x 13.8 x .25 cm


Housing acrylic


operating/Storage temperature -40º to +70ºc


MoDeL # RefeRence # connectoR


IfMULt-nf00 caf94454 n-female


IfMULt-SfRa00 caf94533 R.a. SMa female panel


IfMULt-Sf00 caf94362 SMa female panel


MOunting OPtiOnS
•	 Includes	nylon	screws	for	mounting	to	ceiling	tile	or	finished	ceiling


ANT-DS-IFMULT 0909
Any information furnished by Laird Technologies, Inc. and its agents is believed to be accurate and reliable. Responsibility for the use and application of Laird Technologies materials rests with the end 
user, since Laird Technologies and its agents cannot be aware of all potential uses.  Laird Technologies makes no warranties as to the fitness, merchantability or suitability of any Laird Technologies 
materials or products for any specific or general uses.  Laird Technologies shall not be liable for incidental or consequential damages of any kind.  All Laird Technologies products are sold pursuant to the 
Laird Technologies’ Terms and Conditions of sale in effect from time to time, a copy of which will be furnished upon request.  © Copyright 2009 Laird Technologies, Inc. All Rights Reserved.  Laird, Laird 
Technologies, the Laird Technologies Logo, and other marks are trade marks or registered trade marks of Laird Technologies, Inc. or an affiliate company thereof.  Other product or service names may be the 
property of third parties.  Nothing herein provides a license under any Laird Technologies or any third party intellectual property rights.


Multi-band MicroSphere Antenna 
IFMULT  
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File Attachment
ANT-DS-IFMULT 0909.pdf
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ANT-DS-WRR
RPSMA.pdf

• Antenna shall be connected to RP-SMA connector on face of FAST by means of a 10 Ft. coaxial

cable consisting of:

o Straight SMA Plug, Amphenol-RF P/N: 901-9511-1

o Right Angle RP-SMA connector; Amphenol-RF P/N 132194RP

o Coaxial Cable, RG400; 10 Ft.

o A separate Cinch “plug to plug” adapter (142-0901-801) permits the RP-SMA antenna

plug to connect to the straight SMA plug of the cable assembly above.

Figure 12: Wireless LAN Antenna and RF Cable
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FEATURES 
•	 Covers 802.11b for all U.S., European, and Japanese WLAN applications
•	 Center fed coaxial dipole


ANT-DS-WRR RPSMA 0609
Any information furnished by Laird Technologies, Inc. and its agents is believed to be accurate and reliable. Responsibility for the use and application of Laird Technologies materials rests with the end 
user, since Laird Technologies and its agents cannot be aware of all potential uses.  Laird Technologies makes no warranties as to the fitness, merchantability or suitability of any Laird Technologies 
materials or products for any specific or general uses.  Laird Technologies shall not be liable for incidental or consequential damages of any kind.  All Laird Technologies products are sold pursuant to the 
Laird Technologies’ Terms and Conditions of sale in effect from time to time, a copy of which will be furnished upon request.  © Copyright 2009 Laird Technologies, Inc. All Rights Reserved.  Laird, Laird 
Technologies, the Laird Technologies Logo, and other marks are trade marks or registered trade marks of Laird Technologies, Inc. or an affiliate company thereof.  Other product or service names may be the 
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WRR RPSMA
External Two-Way Radio Antenna


FREQUENCIES AND CONNECTORS


MODEL # PART # COLOR CONNECTOR


WRR2400- RPSMA-B MAF94028 Black RP-SMA


WRR2400- RPSMA-G MAF94046 Gray RP-SMA


PARAMETER SPECIFICATION


Frequency 2.4-2.5 GHz


Gain 1.3  dBi (2.45 GHz)


Polarization Vertical, Omni-directional


Nominal Impedance 50 ohms


VSWR 2:1 max


Size (Length) 10.9 cm (180°) or 8.8 cm (90°)


Elevation Plane
phi=0     2.45 GHz


Elevation Plane
phi=90    2.45 GHz


Azimuth Plane
2.45 GHz
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