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Reduction Drives Part 2
The second design consideration on our
list, flight conditions, is nearly self explanatory in that the service environment, the
flight quality, the type of flying, etc. will
contribute to many of the factors used in
the overall design. If all your flying is
in nice calm conditions your design constraints will not be as critical as those for
flying in areas of significant turbulence or
rough operating conditions such as flying
in the bush.
The third item, torsional vibration, is an
interesting characteristic in that it is almost
more important that any of the other considerations if not accounted for in the
design of the coupling (joining the crankshaft to the reduction drive) or other mechanism, yet it is the one least addressed and
least known about. A good example of this
phenomenon is again a Lycoming O-360
idling at about 600 rpm or so, or just after
you shut it down. The vibration (about a
9.0 on the Richter scale?) that occurs is a
result of torsional feedback.
To explain without going into a lengthy
engineering dissertation, the propeller is
a form of spring, being acted upon by
the ignition impulses of the engine (compression impulses at shut-down). As the
impulse strikes, the propeller bends back
(loads up like a compressed spring),
then swings forward (unloads) past neutral position, momentarily accelerating the
output shaft, then swings back past neutral, gets further loaded by the next
impulse, swings forward again, etc. If the
system is operating at an rpm where the
next impulse comes in just as the prop
swings backward past neutral again, additional energy is added to the system and
the deflections grow. The timing of the
oscillations at that instance is the natural
frequency of the system.
As the reactions feed on themselves and
the deflections grow, the magnitude of
the torsional feedback (torque) also grows,
sometimes much higher than even the
worst case design condition for normal
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operation. Since the load application is
quite sudden, the effect also acts similarly
to an impact loading, again needing higher
service factors for safe design.
How high can these loads go? As much
as twenty five times the operational load,
although theoretically, given enough time,
the magnitude can be virtually infinite. The
actual value depends on how much dampening there is within the system, and how
long the condition is allowed to persist.
Looking at a practical case and assuming
no dampening, the natural frequency for
the O-360 occurs near idle, say for the
sake of argument, around 600 rpm. At that
speed the engine transfers about ten percent of its rated torque to the prop, or
about 33 ft-lbs. If the system resonates the
torque load will climb with every impulse,
potentially exceeding 800 ft-lbs in a very
short time: Two and a half times the rated
torque of the engine at full power! This
results in the need for a very strong crank
and output shaft.
If we examine an automotive powerplant
application, the reduction drive complicates the problem since each component
adds a variable or a set of variables to the
system’s natural frequency determination,
making the overall solution more difficult
to achieve.
The bottom line is that in the instance
of resonance, the system must either be
able to absorb the vibrational energy and
not allow the harmonic vibration to build
or, be designed beefy enough to handle
the loads imposed upon the components.
Assuming you want the lightest reduction
drive possible, you need to eliminate the
vibrational energy. Some of today’s solutions are: A flexible drive belt; a conventional clutch plate; a flexible coupling; a
torsional coupling; a sprague clutch; and a

fluid coupling (torque converter).
Originally applied to aircraft more than
twenty years ago, the belt reduction drive
has an inherent capability to absorb the
feedback energy and eliminate much of
the problem. Absorbed vibrational energy
however manifests itself as heat; if too
much energy is dissipated deterioration of
the belt can occur: In early applications
it was not uncommon to get belt lives of
only fifteen hours or so. Today’s systems
are similar except that the belts are much
larger per horsepower and can absorb
more energy before showing signs of wear.
Most of the current manufacturers recommend that the belts be replaced at about
500 hours. One note though: Most belt
manufacturers are adamantly set against
providing their products to the aviation
arena and may revoke the license of
any distributor caught selling to reduction
drive manufacturers or other aircraft applications.
The second common system in reduction
drives joins the crankshaft to the reduction
drive’s input shaft by bolting a standard
automotive clutch plate to the flywheel,
depending on the springs within the
plate’s assembly to absorb the relative
shaft motion. This installation demonstrates a clear misunderstanding of the
phenomenon. The springs in the plate only
change the natural frequency of the vibration (changes the system’s spring constant), the configuration has no ability
to absorb and dissipate the vibrational
energy. Eventual catastrophic failure can
still occur if the magnitude of relative
motion builds past the point where the
springs are able to absorb it.
Flexible shaft couplings also demonstrate
a misunderstanding of the problem in that
Continued on Page 8
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Bulletin Board

Last I heard, Norm Helmer is looking
for someone to help with his Paradyne project. The Paradyne is a cutting edge new concept in STOL aircraft that shows promise. If
you’re interested give him a call at 943-7887.
Dan Lawler would like you to send
your email addresses to him at:
dan.lawler@kvaerner.com
He will create a database so he can send
announcements about meeting programs,
etc. Currently he has a list of about 20 e-mail
addresses, and would like to expand it and
keep it up to date.
Want to learn more about aircraft construction? Get involved in the J-5 project!
Also, we are looking for help from someone knowledgeable in fabric work. Talk to a
member of the executive and they’ll put you
in contact with the right people.
August 10-22, 2001, QUESNEL, B.C. TO
A
September 11-13, SEATTLE, WASHINGTON: Aerospace North America - “SAE
World Congress and Exhibition” event will
take place in Seattle at the Washington
State Convention and Trade Centre.
September 13-16, RENO, NEVADA:
Reno Air Racing Annual National Championship Air Races. Reno/Stead Airport. Call

Minutes
Jim Hunter

Minutes of the General Meeting, 7 august,
2001
Call to order: 8:00 pm by President Tim
Nicholas
Baker/Clemens: that the Minutes of the
General meeting of 3 July, 2001 be adopted
as printed in the Turn and Bank. Discussion Carried.
Correspondence:
Letter received from Bursary Department
advising that Vangi Wall of Surrey has
been awarded the $500 bursary in the AME
Turn and Bank

775-972-6663.
September 16, KAMLOOPS, BRITISH
COLUMBIA: The Kamloops Flying Club
will be hosting a fly-in breakfast. Contact
Ken Barry, COPA Flight 82, at Tel.:
250-376-6969
or
E-mail:
kabarry@sageserve.com.
September 28-30, OLIVER, BRITISH
COLUMBIA: Second Annual Yak ‘Discovery’ Fly-in at the Oliver Airport. Arrangements have been made with the Southwind
Motor Inn which is right on the field for
special Yak rooms rates. Great golfing and
winery tours and we welcome all flyers,
especially other Warbirds. For more info
contact Paul Dumoret at Tel.: 250-498-6208
(work); 250-490-0005 (cell); Fax: 250-495-2126;
E-mail: 3bar@direct.ca.
October 7, SHOAL LAKE, MANITOBA:
Shoal Lake Flying Club Thanksgiving Day
Fall fly-in breakfast. Tel.: 204-759-2095 or
e-mail: deschoon@aol.com.
October 13, BURLINGTON, ONTARIO:
COPA Flight 28 Annual Big Brother and
Big Sister Airlift. Contact John Stairs at Tel.:
905-844-1007.
October 14, BELLEVILLE, ONTARIO: COPA
Flight 53 and the Belleville Flying Club will
be hosting a Transport Canada Owner-main-

tenance Seminar. Contact Gerrit van Vrouwerff at Tel.: 613- 968-4424 for additional
information.
October 24-25, TORONTO, ONTARIO: The
Ontario AME Workshop 2001 Contact Cara
Tweyman at Tel.: 905-672-5230.

Program at BC Institute of Technology.
This is the second year that the Chapter
has awarded a bursary to the AME Program at BCIT.
Committee Reports:
Treasury: Verbal report from Treasurer Don
Souter.
Membership: Rob Prior: We have 106 regular members, 26 complimentary and 7
associate.
Aircraft: Tedd McHenry: Turbi was flown
7.7 hours in July. The squad working on
the J-5 will be working on Mondays, Tuesdays and Wednesdays.
DHAPCOM: Terry Wilshire: Management
Committee meets 13 September. Anyone
can come and there could be some interesting interchanges around the Flight
Monitoring Committee. The MOGAS
deliberations still proceeding but positively.
Old Business: None.
New Business:
1) Terry Elgood, Regional Chief of the

MD-RA Program spoke on some of the regulations that might be coming at us. Talk to
Terry if you think you might be affected.
2) Pancake Breakfast at DHAP Sunday,
August 19.
3) And Take Ye Notice - that the October
General Meeting of RAA Chapter 85 is the
Annual General Meeting for the Election
of Officers. Bruce Prior is Nominations/
Elections Chairman (sure hope that he
finds out that he is before the big October
meeting)
Novak/Trudell: that we adjourn and thus
it was so.
Jim Hunter, Secretary
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The Chapter’s
second aircraft
carrier trailer is
for sale. It’s a
gem! $480 or best
reasonable offer.
It’s at John Keon’s
place 16301 - 20
Ave., Surrey
ph. 536-8589 or
call Jim Hunter at
576-2678.

If God meant me to fly,
he’d have given me more
money.
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The Endangered Caribou?
By Mark Munzel

IN RECENT ISSUES OF TURN AND
BANK, I’ve written about old airliners
stored in Maine and old military aircraft
stored in Arizona. You’re about to read
of another group of airplanes stored in the
United States. The only defence I will offer
for revisiting the subject is that, this time,
there’s Canadian content.
Other than floatplanes in the African
desert, it’s hard to conceive of a less likely
pairing of aircraft type and location than
the one I’m about to describe. At least, not
if you take the plane’s name at face value.
There’s a herd of Caribou in the steamy
swamplands of southern New Jersey. It’s
not a small herd, either - over 20 complete
planes plus a pile of fuselages. I’d like to
say they’re grazing at the airport in Cape
May, NJ, but they’re tied down on concrete. So much for that metaphor...
You’re likely thinking either of two things
at this point: “How did they wind up in
New Jersey?” or “What’s a Caribou?” I’ll
answer the second question first.
The de Havilland Canada DHC-4 Caribou
first flew on 30 July 1958. As you’d suspect
from the designation, it was the company’s
fourth indigenous aircraft design. Unlike
the Chipmunk, Beaver, and Otter before
it, the Caribou was designed to meet the
requirements of a foreign customer. The
US Army had experimented with Beavers
and Otters, and loved the short take-off
and landing abilities of the single engine
Turn and Bank

types. It gave de Havilland a none-toosubtle hint that it would like the same
performance from a twin-engine transport,
with retractable gear and a rear cargo ramp
for loading three tons of cargo. Although
DHC had never designed or built an aircraft that big, the company was on a streak
of successful products and was up to the
challenge. They created the Caribou and
the Army bought it.
The Caribou was notable less for the size
of its payload than for the tiny airstrips
it could lift that payload from. Full-span,
double-slotted flaps gave it performance
that earlier de Havilland products could
barely match - which says a lot. A fully
loaded Caribou could get airborne in 725
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After: The Turbo-Caribou shows its
new props and the smooth cowlings
over its PT6A engines.
Inset, the before picture: A piston
Caribou in storage with Pen-Turbo.
Below: Some of Pen-Turbo’s Caribou herd, panting in the heat of
southern New Jersey.

feet with no help from the wind. On
take off or landing at full gross, it
needed a mere 1250 feet to clear the
proverbial fifty-foot obstacle. The
Army was thrilled enough to purchase 164 examples. Other military
customers on five continents bought
129, including the RCAF with nine.
Fourteen were sold directly to civil
operators like Wardair.
The Caribou had a wingspan of 95
feet 8 inches and a length of 72 feet 7
inches. The height was a whopping
31 feet 9 inches, thanks to a comical-looking tail. (Maybe this plane should
have been called the Beaver!) Power came
from two R-2000 piston engines. Later,
DHC would install turboprops and a T-tail,
double the payload capability, and call the
result a Buffalo. Some Caribou customers
followed the lead of the Canadian military,
and traded up to this new model as soon as
they could. But most resisted, convinced
that NOTHING could replace a Caribou.
(The best example of this mindset is the
Royal Australian Air Force. It’s the last
military operator of the type; all its Caribous are more than 30 years old. The
RAAF has spent over a decade evaluating
successors, but has yet to choose one.
Meanwhile, the Aussie Caribous soldier
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Alas, 42.75 years after that first flight, wild
Caribou populations are in decline. The
problem is not one of structure or performance, but rather one of propulsion.
Modern pilots, mechanics, owners, and clients prefer their cargo aircraft to have
turbine engines. There are 59 Caribous registered in the US, and the P&W radials on
most are sitting dormant.
And that situation brings us to the herd
of Caribou owned by Pen-Turbo Aviation
of Cape May, NJ. The company has
grasped the obvious: if an otherwise perfect aircraft is shunned because it has
the wrong engines, why not install the
right ones? The powerplant of choice is
another Pratt and Whitney product, the
PT6A-67 turboprop, spinning a five-bladed
These camouflaged Caribous previously served with the Spanish Air Force. Now
prop. This combination gives the aircraft
they are looking for jobs as civilians.
an amazing boost over its piston predecessor. A Turbo Caribou can haul up to 4,000
on. Did you see the one that airlifted the contestants from Survimore pounds of payload at a speed almost 20 knots higher.
vor II into the Outback? Sure you did, you liar.)
The folks at Pen-Turbo Aviation have done everything a successful
Like servicemen, many Caribous left military service for a civilian
entrepreneur is supposed to do. They stockpiled raw materials,
career. De-mobbed Caribous could be flown commercially in both including 38 of those 59 American Caribous. They built a Turbo
the US and Canada. They fit into niche markets for transports,
Caribou prototype to demonstrate the viability of their idea. (You
with the delivery of supplies to mining camps and other remote
may have seen it at the Abbotsford airshow a few years ago.)
sites being a popular role.
They demonstrated the product to prospective cu
tomers throughout North America. They dreamt up
new markets for the plane, including eco-friendly ones
- check out www.penturbo.com for a description of the
Slickmaster system to combat oil spills at sea. Then they
Come in for a Landing at
sat back and waited for customers to come.
Unfortunately, it’s at this point that Pen-Turbo begins
to resemble a dot-com company. The reason there are
so many Caribous at Cape May airport is that nobody’s
buying the product. The Turbo-Caribou may sing,
dance, slice, dice, and carry the kitchen sink, but it
doesn’t sell.
Why not? I don’t know, and the company won’t answer
North Ramp
my e-mails. It could be the cost of the new engines,
which far exceeds the value of the airframes. It could be
We’re located at Airside Blvd.
that too few people need to pick up or drop off five tons
at Pitt Meadows Airport...Join us for
of stuff at an airport slightly larger than a soccer field.
It could be the popularity of helicopters among people
who are in that situation.
It’s cosy
Whatever the cause, more than twenty airplanes named
for a noble animal of the north are marooned on the
and the food is great
humid shores of New Jersey. We can only hope they’re
Open Weekdays
finding enough lichen to eat.

Command
Aviation
Breakfast and Lunch

9am-4pm
11465 Baynes Rd
Pitt Meadows
465-5444

Hangars
Tiedowns
Fuel and Oil Sales
Coffee and Lunch Shop
Phot Courtesy Pen Turbo
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AIRCRAFT CORPORATION
Parts and Supplies

Brackett Air Filters
Gill Batteries
Red Ram 20w50 oil
Champion Oil Filters
Engine Gaskets
Spark Plugs
Scat/Cat Tube
Ameri-King ELT

Windshields
Instruments
Control Cable
Tires/Brakes
Shock Cords
Sitka Spruce
Baltic Birch Plywood
Spars/Ribs

4130 tube/sheet
2024T3/6061T6 Tube/Sheet Alu-minum
Building/Repair Tools
Poly Fiber Coverings
Dealer Inquiries for RANDOLPH
products

We carry a HUGE Selection of AN hardware
DEMEL AIRCRAFT CORP.
RR#2, SITE 30, COMP 27 PENTICTON AIRPORT
PENTICTON, BC V2A 6J7
(250) 490-9532 1-888-490-9532
FAX: (250) 490-9538

1
Can 00%
adi
an!

Classified Ads are free (within reason) to members. Display Ad rates are:
Business Card:$25 per year
1/4 page: $10/month
$100/yr
1/2 page $15/month
$150/yr
1 page: $25/month
$250/yr
Ads that have been in for more than 6 months
are subject to removal if space is required for
other stuff. Please contact George the editor if
you want it kept in.
FOR SALE:
52” x 34” Shettler’s propeller with hub,
$100.
Vic Gabas
(604) 853-2778
For Sale: SIROCCO PROJECT
Fuselage, canopy, tail group complete. Air
frame control components done except for
cable. Main-wheel gear, wheels and brakes
done. Tail-spring and wheel included. Panel
made, no instruments. Lycoming 0-290
GPU Zero-timed. Will Neubert stainless
cross-over exhaust with stainless muffler/
shrouds. Bendix PSC5 carb. Bendix mags
with non-shielded leads. No starter, starter
ring or alternator. Weldtech engine mount.
McCauley prop.
Wings: ribs and minor spars done. Spar
diaphragms done. Two spar-grade spruce
planks. No other wing parts.
$15,000 firm, complete and not interested
in parting-out
Jim Hunter
576-2678
FOR SALE:
1957 Tripacer Wings uncovered, all
Turn and Bank

reworked. New leading edge. New ash
tip. All Zinc Chromate ready to fabric.
Included: 2-18 gal. gas tank, 2 - gas tank
cover, landing light, aileron and flap, front
and rear struts. Asking $4000 Canadian.
Roger Gauthier (Kelowna) (250)-763-1529
(250) 212-0832 (cel)
Wanted: PA 18 or PA 20/22 Wings. Some
damage OK.
946-5881
For Sale: Electronic Tach 2.25” with generator (new) $125, 6” castoring tailwheel,
$50, Electronic dimmer control, $25, 2
New 600.6 Goodyear Tires, $125 for pair,
Combo EGT/CHT (needs probes),$50, Tach
Cont.C85-0200, $35, Temp (OAT) gauge,
new, $35, Windscreen Ant., Van’s, new,$15,
525 battery (new) never had electrolyte, $75,
Fuel Pressure Gauge O/H, $35, Lycoming
Starter 0-290, 0235, 0320, 0360, for $375.
Bob Cutting
275-1603
FOR SALE: Fleet F7 Biplane replica. Very
close to original copy except for uncowled
engine. Engine: Kinner R55 160 hp. Aircraft
is modified for solo operation from rear
cockpit. Extra bellytank with wobble pump.
Original Fleet wheels, brakes, pedals and
stick column. Original parachute accommodating bucket seats, oversize tires, Stits
covering, voice activated intercom. Ted
Hendrickson Propeller, manual and extra
key magswitch.
$35,000 Canadian.
(604) 478-6048
Will consider small antique aircraft engine
as trade-in.
7

FOR SALE: One set of 1500 Murphy floats
ready to go.
Ole #45-3931 198 st. Langley BC
514-1280
FOR SALE: 6 Factory new Franklin 180
hp cylinders includes installed valves $300
each, will not part out.
Tim Novak
271-8586
FOR SALE: Softcom 2 place Intercom
ATC-2Y, with accessories $110.
Stuart Gear
(604) 941-9402
E-mail:sgear@infoserve.net
FOR SALE:
ELT: ACK E-01, meets TSO c91 - A, complete with external antenna kit and remote
panel $225.
David Clark Headsets $225 (mostly 10-30
type, helicopter and airplane.
Telex PT-300 PTT $30.
Full map GPS Garmin 195 - Nicad pack,
Pacific NW map chip, PC/MAC computer
cable kit, mounting bracket. $1500 or $1200
without map data chip.
Bendix RSA 10 ED1 Injector Body, no
history, $400. Woodward Prop Governor
#210681, no history, $400.
National 360 Parachute, blue with matching carry bag $900
Christen 5 point aerobatic seat belt harness,
with 2-point Military 3” belt $350
Guido 948-3464
e-mail:
glepore@direct.ca
FOR SALE: 4130 Annealed Gauge Plate now
Continued on Page 8
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in stock, .025 to .375. We will sell you the
plate or laser cut the parts
Industrial Laser Cutting ltd.
(604) 946-4152, Fax: (604) 946-4153
E-mail: tmw@industriallaser.com
FOR SALE: 1- Miller 200 amp ac/dc H.F.
Tig/stick welding machine - 220V 1 ph.
$1200. 1- Miller 120 amp MIG (wire) welding machine, 110 volt. Portable sheet metal
type, c/w gas kit (almost new) - $800.

Pat O’Donnell
533-1839
FOR SALE: Zenith 250 plans and parts,
wing rib moulds $360. Christavia Mk IV
project, 4130 steel tube, wing ribs, flaps
ailerons, gear legs, wheels and brakes, tail
stab and rudder, $3600.
Paul Trudel
532-8570
Building Partner Wanted:
partially completed Kitfox Model IV-1200.
Time too limited to complete myself. Seek-

ing building partner with some experience. Partnership arrangement - terms to be
discussed. Call Marty BillinkoffDays (604)
322-7545 Cell (604) 351-0222 Evenings (604)
946-6475 email: martyb888@aol.com
WANTED: CASSUTT sport/racer preferably in flying condition. Will consider a
project or an RV project. Contact Adrian
Cooper tel/fax (604) 324-2104, or email at
adriancooper@canoemail.com

Technical Guy

configuration uses this type of coupling we
are currently exploring this avenue with
a West coast distributor of a number of
German designs, hoping to use one of the
smallermodels up to about 5,500 rpm.
The fifth option, a sprague (or over-running) clutch, is not necessarily a coupling
for the reduction drive; the few applications of this I’m familiar with use the
clutch on the output shaft as a preventative
measure. The configuration of this clutch is
something similar to a ball bearing in that
it has an inner race and an outer race, separated by the inner members (spragues).
When the input shaft rotates one way,
the spragues (which look something like
out-of-round cylinders) jam between the
inner and outer race, rigidly connecting the
input and output shafts together.
In the case of torsional feedback, when the
output shaft wants to turn ahead of the
input shaft, the spragues unlock and allow
the motion. Since the clutch lets go, the
vibration isn’t allowed to build past the
first cycle. Since no energy is generated,
none has to be dissipated, allowing the
system to operate in a continuously relatively benign environment. I know of at
least two manufacturers that are using this
system with good success, although both
applications are below 100 hp.
Will any sprague clutch work? No. The
system has to be designed for the load
and for the frequency that the system is
expected to vibrate at. Surprisingly enough
though, some off the shelf clutches are
applicable to a wide range of variables.
The best positioning of the clutch seems to
be on the output shaft, the slower rate of
rotation resulting in lower hoop and locking stresses and allowing the separation of
the prop flight loads from the gear train.
The sprague clutch however adds complexity to the reduction drive, driving up
parts count and cost. Furthermore, since
the mechanism depends on metal-to-metal

friction contact, the potential exists for
wear and contamination of the gear-train
by small metal particles.
Operationally there is also concern since
the propeller freewheels when the throttle
is pulled back, causing a significant
increase in drag and reduction of the glide
ratio. If you’re on final and take this
drag increase into consideration the consequences are minimal however in the case
where the engine fails enroute, the reduced
glide performance can be the difference
between a safe landing and one not quite
so. One manufacturer has an option for a
disk brake but this of course adds weight
and further complexity to the system.
The sixth option is the fluid coupling, or in
common terms, the torque converter. From
the standpoint of operational simplicity,
benign operation and failure mode, this
seems to be a very good solution although
some questions do arise: Where does the
fluid come from; how is the fluid cooled;
how much lag is in the system from the
onset of power to the full engagement of
the prop; what is the weight penalty; how
much slippage is in the system; and how
efficient is the coupling. Although over the
years I’ve read about a few companies
trying the fluid coupling, I have yet to see
one fly.
One promising torque converter design is
a configuration being developed locally
for application to the rotary engine by
Hayes Rotary Engineering of Redmond,
Wa. The Mazda’s automatic transmission
uses engine oil for the torque converter, so
the oil pumping, cooling and scavenging
system is already built in. If the system
works it’ll solve much of the problems
associated with the application of rotary
engines to aircraft although the added
weight may be of some concern.

Continued from Page 3

they are usually applied to areas misalignment, not relative rotational motion. Couplings that allow some relative motion
(couplings with rubber doughnuts or other
types of flexible components) are better but
in most instances are still not designed to
handle the types of load encountered in
aviation applications.
The torsional coupling on the other hand
seems to show the most promise as a
simple yet durable solution to the problem.
Usually constructed in a manner that
allows relative motion yet with visco-elastic properties, this type of shaft joining
would in my opinion result in the safest
and most dependable configuration. For
those of you unfamiliar with the term, a
good example of visco-elasticity is your
car’s suspension: The springs are the elastic, allowing motion as a result of loading
or driving conditions yet always returning
the suspension to its neutral position.
The viscous property is like your shock
absorber, absorbing the energy of bumps
or pot-holes without sending your car
bouncing down the road or tearing out the
transaxle.
In the reduction drive coupling this property allows some relative shaft motion
while at the same time damping the energy
of the vibration. Generally these systems
are simple, light, and have no catastrophic
failure modes. In the rare case where something unexpected does happen, there is
usually a secondary load path built in
which would allow the aircraft to continue
to its destination or alternate field.
My current concern however is that these
couplings are usually designed for diesel
operation; I have seen only a handful
which are capable of operating past 3,500
rpm. Since our baseline reduction drive
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Next month, the conclusion of Bill’s article
on reduction drives
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