
August 1996 
Western Division Division de I'ouest 

K-MAX Helicopter Logging Demonstration 

Introduction. In the summer of 1995 F E R I C observed a dem-
onstration of the K - M A X helicopter working at Wesach 
Creek near Terrace B.C. Logging on the site was conducted 
by Canadian Heli-Log for Repap British Columbia Inc. us-
ing a Sikorsky S-61. ' For the K - M A X demonstration, Ca-
nadian Heli-Log provided the ground crew while the manu-
facturer provided the helicopter and pilot, F E R I C observed 
the K - M A X working on the third day of the three-day trial. 

The K - M A X . The Kaman Aerospace model K - M A X K-
1200 is a new medium-lift helicopter with maximum load 
capacity of 2 722 kg and a service ceiling of 4 573 m. The 
K - M A X is referred to as "the aerial truck" by the manufac-
turer (Figure 1). It was designed and built for repetitive ex-
ternal-load cycles and has only one seat for the pilot. Its twin 
side-by-side intermeshing counter-rotating rotors, with 
servo flap rotor control, eliminate the need for a tail rotor, 
resulting in more power available for lifting. A tail rotor 
utilizes 10 - 25% of the engine power to offset torque (Air 
International 1995). The K - M A X is powered by a 1 343 kW 
Lycoming gas turbine engine, derated to 1 119 kW. It has a 
top speed of 185 km/h without an external load, and a nor-
mal operating speed of 148 km/h with an external load. Its 
maximum rate of climb at sea level is 914 m/min. Fuel capac-
ity is 863 L with fuel consumption of 322 L/h during logging. 

Since the K - M A X K-1200 was introduced in 1994, several 
companies, including Kimberly Clark, Blue Mountain Heli-
copters, Mountain West Helicopters, Woody Contracting, 
Kachina Forest Products, and Superior Helicopter (USA); 
Helog (Switzerland); Japan Royal Helicopters (Japan); and 
Midwest Helicopters and Cariboo Chilcotin (Canada), have 
bought or leased units for logging. 

Site and Stand Description. The 16-ha trial block was lo-
cated in a steep, narrow valley with a north aspect, averag-
ing 58% slope, at an average elevation of 674 m. The land-
ing was located on the road below at an elevation of 414 m. 
The flight distance averaged 2 250 m at a flight path slope 
of 12%. The block had a net merchantable volume of 849 
mVha with 79% western hemlock, (Tsuga heterophylla), 
17% amabilis fir, {Abies amabilis), and 4% sitka spruce (Pi-
cea sitchensis). Live tree density was 444 trees/ha with an 
additional 103 snags/ha. Average net merchantable volume 
was 1.91 mVtree with an average dbh of 45 cm. The bio-
geoclimatic ecosystem classification for the site is CWHws 
(Coastal Western Hemlock zone, wet submaritime subzone) 
(Banner et al 1993). 

Trial. Three hooktenders worked on the block at flight dis-
tances of 2 000, 2 250, and 2 500 m. Each hooktender pre-
set his own turns (Figure 2) while the helicopter yarded turns 
from the other two hooktenders, yarding four turns in a row 
from each. A load cell, connected to the 53 m cable, meas-
ured the turn weight which the pilot then relayed to the 
ground crew and F E R I C by radio. One chaser unhooked and 
coiled the nylon rope chokers at the landing while the 
Linkbelt LS4300 hydraulic loader sorted logs and loaded 
trucks. A Hughes 500D helicopter provided support by fer-
rying crew and returning chokers to the block. 

F E R I C observed for a total of 5.65 hours including breaks 
and fueling. Four cycles were flown in 4.22 hours, consist-
ing of 75 turns with a total weight of 180 786 kg. Turn 

Maximum rated load capacity of 3 856 kg. 

Figure 1. The K-MAX K-1200 helicopter. Figure 2. Hooktender presetting chokers. 
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weights were converted to net volumes using a conversion 
ratio for the area obtained from the mill, giving a total net 
volume of 204 m'. The cycles averaged 63 min in duration, 
and 2% of the time was nonproductive aborts. 

The woods crew commented on the low noise level and light 
downwash from the K - M A X compared to the Sikorsky S-61. 
They appreciated the improved safety margin afforded turns 
close to the timber edge by the reduced downwash. The crew 
also liked the lightweight hook used on the K - M A X com-
pared to the 34 kg (Stirling 1995) hook used on the S-61. 

Performance and Cost, Productivity was calculated using 
data collected by F E R I C on site. The average turn time was 
3.37 minutes with an average turn of 2 410 kg or 89% of 
the 2 722 kg target weight. Turns averaged 3.6 logs for a 
net volume of 2.72 m'. 

The average time/turn varied by hooktender and was great-
est, as expected, for hooktender #3 with the longest flight dis-
tance. Hooktender #3 also had smaller logs resulting in more 
logs/turn and smaller payloads (Table 1), realizing only 82% 
of the target weight. 

F E R I C estimated the cost for the operation using data sup-
plied by the manufacturer for the K - M A X , typical phase 
costs for helicopter logging from other F E R I C studies, and 
the net production observed in this trial. Helicopter logging 
costs are very sensitive to the number of hours/year the heli-
copter operates. Costs calculated on two cases of 1 500 and 
2 000 h/yr ^ were $2 700 and $2 475/h respectively includ-
ing falling, yarding, and loading. Costs were $56 and $51/ 
m', for the two annual usage levels respectively, similar to 
K - M A X helilogging costs of $50 to 55/m^ costs experienced 
by Crestbrook Forest Industries (Jamieson 1995). 

Repap British Columbia Inc. felt the K A M A X performed 
very well given the long yarding distance and relatively flat 
flight path encountered in the trial,' with the helicopter av-
eraging nearly 43 000 kg/h. 

Conclusion. The K - M A X is competitive with other me-
dium-lift helicopters currently used for logging. Its low noise 
level makes it suitable for areas where noise is a concern. 
The machine's light downwash will make it a good choice 

for single tree selection cuts and small patch cuts where the 
ground crew is always working close to a timber edge. 
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Information. The information contained in this report is 
based on limited field observations and is only published to 
disseminate information to FERIC member companies. It 
is not intended as an endorsement or approval by FERIC of 
any product or service to the exclusion of others that may 
be suitable. More information may be obtained from: 

Steven Daniels, Manager, Commercial Aviation Operations, 
Kaman Aerospace Corporation, P.O. Box 2, Bloomfield, CT 
08002. Tel: (203) 242-4461 

Wayne Topolewski, Area Superintendent, Repap British 
Columbia Inc., 4900 Keith Avenue, Terrace, B.C. V 8 G 5L8 
Tel: (604) 635-6550 

Brian Boswell 
Researcher, Harvest Engineering 
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^ Coulson Aircrane flies its four S-61 s 2 500 h/yr each (Stirling 1995). 
' Ray Zimmerman, Repap British Columbia Inc.; pers. com. July 1996. 

Table 1. Production Summary for K-MAX Heli-Logging Trial 

Hooktender #1 Hooktender #2 Hooktender #3 Overall 

Flight distance (m) 2 000 2 250 2 500 2 250 
Time/turn (min) 3.13 3.34' 3.42 3.2'9V 
Logs/turn (no.) 3.0 3.2 ' 4.5 3.6" 
A v g vol/Iog (m^) 0.93 0.89 0.56 0.76 
Weight/turn (kg) 2 464 2 520 . 2 239 2 410 

" Excludes abort times. 
" No log count was recorded for 2 turns, averages were adjusted accordingly. 


