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For technical assistance and repairs, please use the following contact information:

Mailing Address Email & Phone Support

TORC Technologies support@torctech.com
2200 Kraft Dr, Ste 1325 www.torctech.com
Blacksburg, VA 24060 Phone: 5484439262

Copyright© 2009 TORC Technologies, LLC, All Rights Reserved.

All information contained ithis manual is believed to be accurate at the time of printing
however, TORC Technologies, LLC reserves the right to make modifications to the specifications
and operation of this product without obligation to notify any person or entity of such revision.
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1 ASSIGNMENT OF LIABIOY

TORC Technologies, LLC does not assume any responsibility for the safe operation of any vehicle,
Y OKAYSNEX 2NJ NBftlFGiSR SldALYSyld 02yySOGSR (2 i
tested for proper functionality and safe oion, however, it is the responsibility of the

consumer to ensure the safe operation and testing of all connected components.

.8 dzaAy3d GKS { I FS{G2L adeaiasSy:z (GKS OdzadG2YSNJ I 3
liability for any systems connected tioe device, and to indemnify, defend and hold harmless
TORC Technologies, LLC from all associated legal liability and recourse.

Each operator should read the entire user manual prior to using the device. Failure to read,
understand, and strictly followhese instructions could result in serious personal injury and/or
property damage.



SafeSto User ManualRevision 2.3

2 GENERAL SAFETY INFORATION

The following symbols are used throughout the user manual to indicate a particularly hazardous
condition.

WARNING:Indicates a hazardouwmndition that could result in serious injury or loss ¢
£ life if not performed properly.

CAUTIONIndicates a hazardous condition or procedure that could result in damag
this product, or loss related to equipment malfunction.

#  NOTE:A noteindicates information that may not be applicable regarding system sa
but needs to be known for best system performance.

Use Redundant Safety Measures

This product is not intended to be usedtasonlya  FSieé aG2L) RSPOAOS® LG A
responsibity to ensure that adequatand redundansafetymeasures arémplementedfor the

system that this product is used.

Use Proper Supplied Accessories
To prevent damage to the product, use only the recommended accessories, including power
adapters, antenns, and cables.

Observe All Connector Ratings
To avoid shock hazard and/or damage to the product, do not exceed any voltage or current
specifications on any of the connectors.

Do Not Charge Unattended
To avoid fire hazard and/or damage to the product, monthe SafeStog transmitterwhen
connected to an external power supply.

Do Not Operate With Suspected Failures
If you suspect there is damage to the product, contact TORC Technologies to have it inspected
before further use.

Do Not Modify or Disassemble

To avoid shock hazard and/or damage to the product, do not attempt to open the case, make
modifications, or repair the device. Opening, modifying or repairing this device will void any
applicable warranty and could prevent the device from operating pryper

Do Not Operate in Wet/Damp Conditions
To avoid shock hazard and/or product malfunction, do not operate in a wet or damp
environment.
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Do Not Operate in Explosive Atmosphere
To avoida fire hazarddo not operate in an explosive atmosphere, such asémpitesence of
flammableliquids or gases

Use Within Range
To prevent unreliable operation, do not use this product outside of its specified rahgange
check should be performed before using thafeStop system.

Maintain Minimum Separation Distance

Toprevent receiver overload (possibly causing loss of link), and to ensure operator safety,
maintain a minimum operating distance bd feet between the antennas of thBafeStop
system.
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3 PACKAGE CONTENTS

After unpacking the contents of tHeafeStop ES220System, please verify the contents of the
package includes the following items:

[ ] ES220T SafeStopt Transmitter unit

[ ]ES220R SafeStopt Receiver unit

[ ] ES220FRDA Rubber Ducldntenna for EQ20T Transmitter

[ ] ES220FACC AC Power AdaptéChargerfor ES220T Transmitter

[ ] ES220FDCC Automotive PoweAdapter/Chargefor ES220T Transmitter

[ ] ES220RMMA Antennafor ES220RReceivew/Magnetic Mountand 12X / I 6 f S
[] ES220RPRC cQ wSt I & -220R®RecBived(PeNw/Bl{ie/White/Green)

[ ] ES220RP cQ t26SN) I YR SRB®RRdcdiver/ 6t S F2NJ 9

SafeStopt Transmitter (ES220T)

(rubberduck antenna installed) SafeStopt Receiver (E220R)

o —

Transmitter Rubber Duck Antenna AC Power Adapter Automotive Power Adapter
ES220FRDA ES220TACC ES220TDCC

Receiver Magnetidount Antenna Receiver Power and Serial Cable Receiver Relay Cable
ES220RMMA ES220RPSC ES220RPRC
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4 SAFESTOPrSYSTEMOVERVIEW

TheSafeStop ES220multi-levelwireless emergency stagystemconsists of the E320T

transmitter and the EQ20Rreceiver TheSafeStop systemprovides the ability to safely

disable an unmannedr autonomousvehicle from a remote location up ®miles away. The
compact lightweight transmitter contains an internal rechargeabladrgitthat allows the

SafeStog system to operate up to 30 hours on a single charge. Two independently controlled
contacts allow a vehicle to be placed in a paused state as well as disable power to actuators, fuel
valves, etc. An audible alarm and indicator lights provide user fe&difatontact position, link

status, and battery life. Additionally, a serial port is provided for interfacing to an onboard
computer, and a bypass switch allows for manual override of the system.
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Performance

OperatingDistance:

6 mi.* (line-of-sight)

Update Rate: 25 Hz
Wireless Link
Frequency Band 902-928 MHz
Transmit Power: 743 MV
Modulation: FHSS FSK
Channels: 32
Encryption: 56-bit DES Key
FCC Approved Yes
TransmitterElectrical
ES220T Battery Life: 30 hourg
ES220T Input Voltage (charging 12 VDG10%
ES220T Power Consumptior 15W
Receiver Electrical
ES220R Input Voltage 9-30 VDC
ES220R Power Consumptior 9w
Vehiclelnterface / Contact Ratings
Digital Communications RS232
Data Rate: 9600baud

Run/Stop Contact Rating
Run/Pause Contact Ratin

5A @ 30 VDC, 5A @ 250 VAC
5A @ 30 VDC, 5A @ 250 VAC

Visual Indicators

Power:

Link Status:

Pause Relay

Stop Relay:

Charging (Transmitter Only

Bicolor LED
Bicolor LED
Bicolor LED
Bicolor LED
Bicolor LED

Audible Alarm(Transmitter Only)

Link Lost:
Low Battery:

Continuous Tone

Three Beeps

Environmental

Dust / Water Resistance
Operaional Temperature:
Operational Humidity:
Operational Shock Rating

* Performance data based on optimal conditions

IP50
0°C-70°C

10%- 90%, norcondensing

109
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6 TRANSMITTER UNIT

Item Description

[ o

Power Status Indicator

Link Status Indicator

Pause Contact Indicator

Stop Contact Indicator
Run/StopPushto-stop, turn-to-release lutton
Charging Plug

Charge Status Indicator

Power Rocker Switch

Dipole Antenna

Run/Pause toggle switch

© 0 NO Ol WD

=
o
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6.1 Transmitter Switch Detail

Thereare three switches located on the transmitter: the poweckerswitch, thePausdRun
toggle switch, and the pusto-stop/turn-to-releaseSop/Runbutton.

When the powerocker switchisinthé hb ¢ L2 aAdA2y s GKS OGN} yavYAGdSN
a6 A00K Ay GKS ahcCccCé¢ LRaArAbGA2YyT GKS (NI ity AdGaG SN
data.

ThePauséRuntoggle switch is used to activate or deactivate the Paaayon the receiver.

2 A0K GKS agAd0OK Ay G ESheérandmitigr thé Pagshldomartdsy LJ2 & A G A 2
deactivatedon the receiver When @activated, jin 6 andpin 5 of the STOP/PAUSE connector

are connected. Whentheswitdha Ay (GKS dzLJ 2MBand5afelcannett@IiA A G A2y S

The pusko-stop/turn-to-release red Stop button controls the Stopgag on the EQ20R

receiver. When pushed, the button is in the Stop position, and deactivates the Stop contact on
the receiver.When the Stop contact is deactivatqun 3 is connected tein 2 of the

STOP/PAUSE connectdrhenthe button is turned, or released, pirisand2 are comnected.

6.2 Transmitter Power Connector

The transmitter Power Connector is used for charging the internal rechargeable transmitter
battery and powering the transmitter off of external powerhe Power Connector is a 2.1mm
center positivel2 \DC power plug.

WARNINGDo not leave the EZ20T unattended while charging the battery.

WARNINGONIy charge battery with one of the supplied 12G/adapters (P/N
ES220TACC or E220TDCG.

WARNINGConnecting a power supply over 12 VDC will cause damdbge to
ES220T transmitter.

> B B>
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6.3 Transmitter LED Indicator Detalil

Indicator Status Meaning
Power Off Unit power is off
Red Less than 20% battery life remaining
Green Unit power is on
Link Off Bypass mode activated
Red Communications link has beéwst
Green Communications link is active
Pause Off State of Pause contact is unknown due to lost linl
Red Pause: Pins 5 and 6 connected (ReGnnector)
Green Run Pins5 and 4connected(RelayConnector)
Stop Off State of Stop contact is unknowvdue to lost link
Red Stop Pins 2 and 3 connected (Relagnnector)
Green ReleasePins 2 and 1 connected (Refagnnector)
ChargeStatus off External Power Not Connected
Red Battery Charging
Green Battery Fully Charged

6.4 Transmitter Audible Alarm Detall

The EL20T transmitterfeaturesan audible alarm to indicaten error condition that requires
immediate user intervention. If the commication link is lost, the EE0T is no longer in
communication with the receiver, and the transmitteamés a constant tone. The 220T
transmitter needs to be brought back within range of the receiver before operation can resume.

If the battery drops to approximately 20% of its total capacity, the audible alarm will start to
sound 3 short tones every Keconds.If this occurs, powethe transmitter off external power

13
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with either the supplied AC adapter (P/ES220TFACG, or automotive adapter (P/NES220F

DCG.
Alarm Meaning
Continuous Communication link with receivéras beerost
3 Short Beeps Low battery

14



SafeStof User ManuglRevision 2.3

7 RECEIVER UNIT

Iltem Description

1 Power Status Indicator

Link Status Indicator

Pause Contact Indicator
Stop Contact Indicator
Power/Bypass Switch
RRSMA Antenna Connection
Power/Serial Connector
Stop/PauseConnector

00 ~NOo 0ok WN
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