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SAR New Initiatives Fund (NIF) 
Final Summary Report 

2005-06 
    
TITLE: Distress Beacon Locating in Inshore Areas – Pilot Project 
  
PROJECT NUMBER/NIFID: DFO 2/05   2005024 
  
FINANCIAL SUMMARY: 2005/06     NIF               $9,521.47 

                 Other            $3,152.00 
  
PROJECT DESCRIPTION: Proposal to trial the use of newly-developed state-of-the-art technology in 

hand-held homers designed to operate in the marine environment. This 
new technology may improve SAR effectiveness and efficiency in areas 
with a history of high levels of SAR cases requiring in-shore homing of 
beacons.   

  
PROPOSAL OBJECTIVES: 1.  Reach agreement between CCG and 6 CCGA units for the trial of these 

hand-held units. 
2.  Homers distributed on-board 2 SRUs with operators fully trained in 
there use. 
3.  Quantitative and qualitative analysis done on trials and actual use of 
homers. 

  
IMPACT/BENEFITS: 1.  Homing time and accuracy improved over current homing methods. 

2.  Operators trained to use homers. 
3.  Homers proven successful in helping to resolve real SAR cases if the 
average time to locate beacons is reduced through the use of this 
equipment. Trials completed in Pacific, C&A and Maritimes region.  
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Background 
 
The use of satellite and non-satellite distress beacons and low-powered person-
over-board homing devices is proliferating in the maritime environment. In recent 
years the COSPAS-SARSAT System continues to detect more and more of 
these devices. Although the activation of these devices is meant to be for distress 
incidents, there is an increase in false activations. 
 
Below is a plot of actual beacon activations that resulted in federal SAR cases 
over the 10-year period ending in 2002. Further these are only the cases where 
the primary response by the Federal SAR System was simply to home and locate 
the beacon. It should be noted that there were further SAR cases involving 
beacons, but in which the primary response was something other than simply 
homing the beacon, for example the primary response could have been to 
perform a rescue of persons representing a co-operative search object. These 
chartlets do not present all the data but are rather an indication of the significant 
time spent homing and locating these beacons in inshore or other areas not 
being the open sea.  
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Although the COSPAS-SARSAT System can locate these devices to within 5 km 
for a 406 MHZ transmission and 20 km for a 121.5 MHZ transmission, there still 
remains challenges in localizing the source of these transmissions. This is further 
complicated if the transmission is coming from an area of many vessels or with a 
lot of reflection of radio waves, such as found in a harbour or marina. 
 
Although many vessels and aircraft engaged in SAR operations have fixed 
electronic homing equipment capable of homing on 121.5 MHZ, there are 
situations when it is beneficial to go ashore and continue to home these signals 
“on-foot” in order to quickly localize the source. The amount of time currently 
spent homing can be reduced. Below is an indication of this effort. 
 

     
Year  Region Class 

Final 
Avg. Total Time (HHH:MM) count  

1998 C M4 009:41 5 

  M M1 021:32 3 

    M3 003:55 2 

    M4 004:52 72 

  N M4 002:14 9 

  P M1 013:19 1 

    M2 000:27 1 

    M4 007:37 23 

  Q M1 003:19 1 

    M4 001:56 5 

1999 C M4 007:09 13 

  M M1 012:11 6 

    M2 002:40 1 

    M3 002:35 6 

    M4 003:55 233 

  N M2 012:20 1 

    M4 002:26 24 

  P M1 016:29 2 

    M3 001:48 1 

    M4 004:43 55 

  Q M4 001:47 8 

2000 C M1 005:47 1 

    M4 003:00 10 

  M M1 014:02 6 

    M2 001:31 1 
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    M4 003:10 213 

  N M4 002:21 22 

  P M1 001:53 1 

    M4 003:34 53 

  Q M4 003:53 2 

2001 C M4 008:06 10 

  M M1 033:06 1 

    M2 017:12 1 

    M4 008:35 72 

  N M1 032:25 1 

    M4 003:31 9 

  P M1 016:07 1 

    M2 006:50 1 

    M4 002:24 48 

  Q M4 004:39 1 

2002 C M1 006:42 1 

    M2 006:28 1 

    M3 003:18 1 

    M4 005:47 9 

  M M1 021:33 2 

    M2 006:47 1 

    M3 016:34 1 

    M4 005:22 61 

  N M4 002:00 12 

  P M1 001:07 1 

    M4 004:51 36 

  Q M4 001:02 5 

 
Further, there remain many distress beacons in Canada that operate only on the 
121.5 MHZ frequencies as opposed to 406 MHZ. On 1 February 2009, it is 
planned that the COSPAS-SARSAT System discontinues the monitoring of the 
121.5 MHZ signal, in favour of the more accurate 406 MHZ signal. The Canadian 
SAR System must be ready to conduct more homing of the 121.5 MHZ signals 
without the aid of satellites. 
 
There is emerging technology in the field of hand-held distress beacon homers 
that is now available on the market. This technology provides for lighter weight, 
hand-held homers built to withstand the harsh operating marine environment. 
Models are on the market which can provide multi-channel homing capabilities. 
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Need 
 
In light of the increased reliance on distress beacons, the high false alarm rates, 
and the looming discontinuance of the 121.5 MHz satellite detection, there is a 
great need to incorporate a quicker more portable means of homing such 
beacons. The standard fixed direction finding equipment required aboard all SAR 
aircraft and vessels cannot accomplish this. It is believed that current off-the-shelf 
technology in hand-held homers may address this need. 
 
Project 
 
In order to address this need, a project was funded from the NEW SAR 
INITIATIVES FUND (NIF), as administered by the National SAR Secretariat. 
Below, is the final summary report detailing the trials, findings and suggested 
follow-up activities. 
 
Special thanks go out to Janice Brasier, CCG HQ Ottawa and the NSS, Ottawa 
for their support and patience during this project. 
 
 
 

EVALUATION: Preparation 
 
It is important to note that the objective of this project was simply to conduct 
a quantitative and qualitative analysis of this new technology. It was not to 
test the various brands currently on the market with a view to selecting any 
particular brand. 
 
In support of this, research was conducted to determine what models were 
available. Attached (annex) is information on several models located. Some 
of these were licensed for sale in Canada by Industry Canada and some 
were not. In the end, it was decided to purchase 2 ProFIND SAR DF units. 
 
Once these were acquired, the Project Responsible Officer, Mr. Stephen 
Harrie of the Canadian Coast Guard, Maritimes Region planned evaluation 
trials over the period December 2005 until March 2006 at the following 
locations: Dartmouth, Nova Scotia, Toronto, Ontario and Victoria, British 
Columbia. If was planned to involve a greater cross-section of SAR 
personnel during these trials, but due to time and operational constraints, 
trials were mainly conducted by CCG personnel was some support from the 
Peel Region Police (Toronto trials). 
 
Once the units were acquired, it was decided to use a test beacon in the 
frequency of 154 MHz (between marine VHF and distress beacon 
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frequencies. 
 
Training was considered but after a quick briefing by the supplier and 
hands-on trials/training, it was quickly discovered that the equipment is 
designed for a layman to operate, thus no formal training is required. Indeed 
before such equipment is used in a real-life situation it should be tested by 
doing some practice homings using the test beacon supplied with the 
homer. 
 
Trials 
 
Trial #1 – CCG Base, Dartmouth, NS – December 2005 
 
Trials were conducted in temperatures ranging from -15C to -20C. The 
beacon was hidden in snow banks and easily found (less than 15 minutes) 
from all areas within the base (over 400m range). 
 
Hidden inside a building with thick brick walls, the signal strength was 
reduced somewhat, but reliable homing was obtained at ranges up to 300m. 
The beacon was located in all cases. 
 
Hidden inside a building with steel walls (Pollution depot), reliable homing 
was obtained at ranges up to 400m. This type of building would simulate a 
steel-hulled vessel, shipping container or tractor-trailer unit, all common 
places to find distress beacons. 
 
The test beacon was submerged at it continued to work 
 
Trial #2 – CCG Base, Victoria, BC – March 2006 
 
Within the CCG base and the adjacent marina, the test beacon was hidden 
inside various vessels, both on shore and at finger-slips and located quickly 
(within 15 minutes). Beacon was also placed behind building and quickly 
located. 
 
The most challenging scenario was when the beacon was hidden below the 
dirt, inside a planter aboard a barge-style houseboat moored at the marina. 
Although the beacon was still located within 15 minutes the effective homing 
range was considerable reduced to about 100m. Such a scenario could 
occur during an aircraft crash. 
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Trial #3 – Oak Bay Marina, Victoria, BC – March 2006 
 

 Oak Bay Marina, Victoria, BC 
 
Numerous scenarios where trailed where the test beacon was hidden 
aboard unidentified boats, within this marina containing 100’s of such 
vessels. In these scenarios, the beacon was normally found within 10 
minutes (by a layman operator). One of these scenarios was had the 
beacon hidden under a cockpit seat under a weather dodger another had 
the beacon under an inflatable rubber dingy on the float. 
 
It was noted that the gridded pattern of finger floats really makes the search 
easier as the homer indicates left/right and relative signal strength. 
 
A particularly challenging scenario had the beacon hidden in the bilge of a 
vessel, well below the water line. The water surrounding the vessel tends to 
radiate the signal upwards in a cone shape. The beacon was eventually 
located (took 20 minutes) at an effective range of 150m. 
 
Trial #4 – Pat Bay Area, Victoria, BC – March 2006 
 
Over-water trials using a CCG Fast Rescue Craft (FRC) were conducted on 
the waters off the CCG Base at Pat Bay. 
 
Effective homing range across the water, with the beacon at water level was 
1.25 to 1.5 nautical miles. The beacon was then elevated to 4m above the 
water level (on wharf) and effectively homed at 2 nautical miles. 
 
The effective range was somewhat reduced when the signal passed over 
land (such as an island or point). 
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Trail #5 – Port Credit Marina, Toronto, ON – March 2006 
 
There are 12 marines along the Toronto waterfront west of downtown. This 
constitutes an area of very high beacon activations from such beacons 
aboard the numerous vessels in this area. 
 
In an area of about 100 vessels, ashore in cradles, numerous scenarios 
were trialed using members of the Peel Regional Police (who have also 
acquired a portable homer). In all cases the beacon was quickly located and 
turned off. 
 
Findings 
 
These units are easy to use and seem to operate well in moist and very cold 
conditions. They will help to quickly locate a beacon packed inside life rafts, 
deep inside vessels and in other areas such as inside shipping containers 
or tractor-trailer units. 
 
Water and ground (dirt/rock) almost totally shield the signal from the test 
beacon, thus making challenges to homing. Such situations can occur when 
the beacon falls into the bilge of a vessel (well below the waterline), and the 
signal radiates upwards in a cone effect. Other such situations occur when 
an aircraft embeds the beacon into the ground during a crash. 
 
Although the units tested will home on 6 separate frequencies, as 
programmed at the factory, follow-on work with Seimac has concluded that 
both VHF chi 16 (and other similar frequencies) and 121.5 MHz cannot be 
homed using the same unit. This spread of frequency cannot be adequately 
engineered into the same unit, in order that a minimal level of range and 
accuracy is maintained. 
 
Aeronautical-style homers would probably not stand up well over a 
continuous period in the damp and cold marine environment. 
 
Pelican-style hard cases and test beacons should accompany such homers 
in order to extend homer life and encourage practicing with the homer. 
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COMMUNICATIONS 
ACTIVITIES:  

There were no communications activities associated with this project. 

  
BIBLIOGRAPHY 
REFERENCE: 

Information on some hand-held homers currently available in either the US 
or Canadian markets is provided in the annex to the summary report. 
 
Various research was conducted via the internet. 

  
SUGGESTED 
FOLLOW-UP/ 
ADDITIONAL 
ACTIVITIES: 

It is recommended that the CCG consider implementing multi-channel, 
marinized hand-held distress beacon homers aboard SAR units operating 
within inshore areas. This would include Lifeboats and IRB Units. The 
CCGA may wish to also consider this capability in areas of high beacon 
activations. 
 
A follow-on NIF project should be considered to support implementation of 
the new capability/technology. The implementation of this new capability 
should be completed before the termination of the satellite-detection of 
121.5 MHz distress beacons in February 2009. 
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FOR MORE INFORMATION CONTACT 
Coordination Supported by [managing department]/Project Manager 
National Search and Rescue Secretariat Project Manager 
275 Slater Street, 4th Floor Mike Voigt 
Ottawa, ON   K1A 0K2 Superintendent, Search & Rescue 
Tel.: (613) 996-2782 Canadian Coast Guard, Maritimes Region 
Fax: (613) 996-3746  
Web Site:  http://www.nss.gc.ca Responsible Officer 
 Stephen Harrie 
 Search & Rescue Preparedness Officer 
 Canadian Coast Guard, Maritimes Region 
  

 
 



  Distress Beacon Locating  
  in Inshore Areas –  
  Pilot Project 
   

13

ANNEX 
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LH series  

Little L-Per 

Portable 
Direction 
Finders 

 
-----NO LONGER AVAILABLE----- 
The LH Series Little L-Per� is a sensitive, versatile, lightweight, battery-powered hand-held portable direction finder. These units 
are so rugged and of such value to their owners that many are still in first-line use after over 28 years. 

The system consists of a two-element, electrically switched yagi antenna and a double-conversion, crystal-controlled receiver 
mounted on a wooden frame. Its 3 dB antenna gain and .08 �V typical DF sensitivity allow this unit to hear and positively track a 
weak signal at very long ranges. The built-in RF gain control and 120 dB range permit positive DF to within a foot of a 1-watt 
transmitter. 

It has no 180-degree ambiguity and the antenna can be rotated for horizontal polarization. The meter functions as a left-right 
homing indicator in normal use. The simple "turn toward the needle" operation permits inexperienced personnel to get 2� free-field 
accuracy even with intermittent or varying signals after a few minutes of instruction. The unit will DF on a signal that is too weak to 
be audible. Less than a half-second of signal is needed to register on the meter. A sensitive signal strength indicating mode is also 
provided for use with the supplied yagi or with other beam-type antennas. 

With accessory antennas it can be used in a vehicle, boat, aircraft or fixed station, and as an interferometer. 

Standard features include a lighted meter and shaped switch knobs for night operation, 12/24V auxiliary power jack; external phone 
jack, battery check push-button, and remote meter connector. The unit is designed for rough field use; the receiver is housed in a 
well shielded die-cast aluminum case and is water resistant to allow continuous operation in rain or snow and at sub-zero 
temperatures. The aluminum antenna elements will fold or bend, not break, on impact. Up to 40 hours’ operation is possible on a 
single set of 9V alkaline batteries. 

The LH Series Little L-Per� units come complete with receiver, DF antenna (one for each band),   12" short mast, batteries, and 
operating and maintenance manual. An optional folding long mast is available.  Some models include crystals (see price list). Two 
independent frequency ranges, such as 121.5/243 MHz aircraft, 121.5/VHF Marine, or 145/222 MHz Amateur can be covered in a 
single unit. A maximum of four crystals can be installed per tuner or six per receiver. Crystals are of a plug-in type and easily 



  Distress Beacon Locating  
  in Inshore Areas –  
  Pilot Project 
   

17

accessible to add at a later date for additional capability. 

   

 
 

The new Little L-Per� is  here!! 

Smaller   Tunable   Watertight / Floats    Easy to use 

See Frequently Asked Questions (FAQ) for more 

 

 The prototype is pictured above.   The production units are orange with black 
handles and the display is changed slightly.    The price is $750.00 including 
ground shipping.   

Our production rate is improving.  All orders through 3210 have been shipped.  We are 
no longer posting deliveries here and we are now accepting small multiple orders.  There 
is a hardware and software upgrade coming soon.  Until it is ready, we will accept orders 
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only for customers in the USA.   The upgrade will be free to all customers but please 
return your warranty forms so we can notify you. (We don't sell our customer lists)  

Over 18,000 L-Tronics� direction finders are in use world-wide helping search 
and rescue crews save lives. Our receivers are specifically designed to locate 
aircraft Emergency Locator Transmitters (ELTs), marine Emergency Position 
Indicating Radio Beacons (EPIRBs) and the new Personal Locator Beacons 
(PLBs). 

Little L-Per� direction finders can be used for locating ELTs on airport ramps—
where 95% of your searches end up. But those are easy. The L-Per’s really 
designed to locate the other 5%—ELTs out in the wild that are attached to a 
crashed airplane with a survivor waiting. 

As noted above, we no longer offer either the crystal-controlled hand held DF, the 
permanently mounted aircraft DF or the mountaintop monitor receivers based on 
them. Service and support are still available and the descriptions remain for 
reference.  The paging receivers, antenna sets and most accessories are still 
available. 

A variety of optional accessories allows the user to customize the equipment to 
meet particular needs of various fields of search and rescue, such as Civil Air 
Patrol, state departments of aeronautics, law enforcement, SAR groups, US 
Coast Guard, and other military units. We also offer a variety of low-cost training, 
educational, and public relations material. 

While emergency operations are the primary use of this equipment, the tunability 
and wide frequency range of our new equipment will serve other applications in 
the frequency range of 108-162 and 215-270 MHz, such as cable TV line 
inspection and commercial radio interference location. The receiver will track AM, 
FM, pulsed signals, and random noise.  Up to three tuners with independent 
frequency ranges can be installed. 

The price for our new DF is $750.00 including ground shipping in the Continental 
US.  See Prices and Orders for other equipment.  

 
 


