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Have you ever tried to explain a 
winch launch to someone who has 
never seen one and is at the same 
time something less than a mechani. 
cal geni us? I have found such en­
deavors sin g u Ia r I y unrewarding. 
"Rut how," says the poor sap, "can 
you make a sailplane climb by pull. 
ing it down with a cable?" One 
shrugs one's shoulders and gives it 
up, compensated, perhaps, by a 
pleasant iIlusion of one's superior 
understanding. At least, this is the 
way I felt until recently when I rash­
ly volunteered to give a talk on the 
subject. I soon realized that I had 
just accepted the f act s wi thout 
bothering to analyze them. 

Later, I discovered that sail plane 
pilots, when they begin to think about 
the process, are intensely interested. 
Although there must have been arti. 
c1es wrItten on the principles of the 
winch launch in a dozen languages, 
the editor tells me that he has no 
knowledge of such an article pub. 
Iished in SOARING. 

I propose to take all kinds of 
liberties with aerodynamical theory 
(of which I am entirely ignorant) 
and treat the subject from the point 
of view of the practical pilot and 
the man on the winch, who rarely 
possess more than an elementary 
know ledge of mechanics. The purist 
need read no farther. 

The Center of Gravity Hook 
The barbarous practice of winch 

launching with a nose hook wiII sure· 
lY soon become extinct and I shall 
c'onfine myself to the art of winch 
launching with the so-called C e. 
(center of gravity) hook.'* The C.C. 
hook is not often situated at the CC. 
of the loaded ship (for one reason 
because this point usually is inacces­
sible, occurring, as it often does, a 
short distance behind the pilot's 
navel). For obvious practical rea­
sons, the hook is usually placed 
close to the keel. It doesn't even lie 
immediately under the center of 
gravity with the ship in level flight. 
If it did, then, when the ship is 
climbing on a launch, the line of the 
cable pull would pass to the rear of 

*Of the 7 ships commonly operated at Big 
Beaver, Mich., by members of the Vultures 
club only one is still without a ce. hook. 
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the ce. and center of lift. This 
would pull the tail down and require 
forward stick. Designers prefer an 
arrangement which calls for a little 
backward stick. Then. if a pilot un­
intentionally releases the control 
stick, the ship automatically drops 
its nose which is a lot safer than hav. 
ing it rear up on its tail. Also, it 
will be noticed, this slight tendency 
to pull the nose down increases as 
the angle of climb is increased and 
thus automatically tends to limit the 
angle of climb. 

A ce. hook should never be used 
without a weak link in the hitch. 
The combination of a ce. hook, a 
powerful winch, a heavy handed 
winch driver and an inexperil'nced 
pilot can be dangerous in the absence 
on an appropriate weak link. The 
recommended breaking load for the 
weak link can be obtained from the 
designer of the sail plane. With a 
weak link. the ce. hook is safer 
than the ~ose hook because. if the 
cable parts on the nose hook tow, 
the ship rears up, whereas with a 
C.C. hook, the trim is hardly affected 
and the ship is thus more q,jickly 
brought into a safe attitude. 

Apart from questions of safety and 
convenience, the ce. hook brings 
a useful bonus. A thousand feet can 
be gained with a CG. hook in con· 
ditions which would limit the same 
ship to 800 feet with a nose hook. 
This is because we do not have to fly 
with the stick in our lap and with 
the elevator behaving like an inverted 
flap; also because our speed is not 
limited by porpoising. 

The Winch 
It will be assumed that we have at 

our disposal a winch having an 
ample reserve of power and prefer­
ably equipped with a tensiometer 
indicating the cable tension. (See 
the May-June, 1958, issue of SOAR­
I:\'G for a descri ption of such a 
winch. ) 

The Take-off 
Our object is to get the shi p off 

the ground with the shortest possible 
run but without straining the gear 
or embarrassing the pilot. This re­
quires judgment on the part of the 
winch driver. For the take-off we 
need tension in the cable for three 

distinct purposes; to overcome roll. 
ing resistance; to overcome aerody. 
namic drag; to accelerate the ship. 
The rolling resistance on rough grass 
runs about 50 lb. per 1000 lb. of ~ 
w"ight with the small tires we use: 
Thus a loaded ship weighing about 
500 lb. (about as light as they come) 
requires about 25 lb. tension to over­
come rolling resistanc". As the ship 
approaches flying speed. the weight 
carried by th" tire diminishes and, 
at take-off, falls to zero. Thus the 
rolling resistance a Iso diminishes 
and falls to zero at take-off. 

While this is happening, the aero­
dynamic drag is increasing. Before 
the ship moves, the drag is dependent 
on the wind velocity. At take-off. say 
at 44 mph air speed, a 500 lb. ship 
with an LID ratio of 23 will have 
a drag of 22 lb. 

During take-off, therefore, we need 
a horizontal tension in the wire of 
around 25 lb. to overcome the com­
bined effl'cts of rolling resistance 
and aerodynamic drag. 

W" now come to the third purpose 
for which we need cable tension. We 
all know that we neNI force to over­
come inertia and accelerate the ship. 
If we use a forc" of 200 lb. to accel. 
erate 500 lb. of ship and pilot we 
shall subject them to an acceleration 
of .4 g which seems not unreasonable. 
If we could apply such a force stead­
ily we should need 160 ft. to attain 
a .ground speed of 44 mph which is 
usually adequate for a take-off in 
still air. The process would take 5 
seconds. This is just about what we 
achieve in practice. A take-off in 
still air thus calls for a horizontal 
cable tension of 200 lb. for acceler­
ation plus 25 lb. for rolling resis· 
tance and aerodynamic drag. As in 
the affairs of man, the major factor 
at take-off is evidently the force to 
overcome inertia. 

The Climb 
To Agur, the son of Jaketh, there 

were four mysteries beyond his un­
derstanding and one of these was 
"The way of an eagle in the air" 
(Proverbs 30, 18). Had soaring been 
popular in his day, he might well 
have added "and the way of a sail­
plane on a winch launch." No one 
would have told him about vector 
diagrams, the simple device by which 
we represent the interaction of forct's. 

Whilst our glicler is traveling hori­
zontally we do not have to bother 
with vector diagrams in orcler to add '. 
up our horizontal forces, but once 
th" ship starts to climb, we are con· 
fronted with four forces, all acting 
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