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TUG AND TOWED GLIDER
 
RATE OF CUMB
 

By R. D. HISCOCK 

It is often asked whether a certain airplane will safely tow a certain glider. Two of the 1110 t critical 
points are the rate of climb and the angle of limb of the airplane when used as a tug. In the following 
paper Mr. R. D. Hiscocks, a member of the Technical Committee of the Soaring As 'ociation of Canada 
gives a method for checking these points, which 
President, Soaring Association of Canada. 

Ed: This paper mpresents a careflll stlldy of flu; physi­
cal requirements of aerotowing of gliders. It 'is most 
interesting to note tlwt for a combination having a 
three to one ratio of aross u;eight of airplane to 1lider 
the maximum climb rate is reduced hy only 30'/minute 
from 7.50 to 720'!millufe. Based on this study a revi­
sion and clarification of requirements for aerofOtL' 
1cait;ers a/ipears to be in order. 

The purpose of tllis article is to oUlline an clem n­
tarv method of calculatin th rate and an"le of climb 
of :111 aeroplane towing a glider. 

It is convenient to begin with a ncntiou IHlmber 
VC'f which is denned as the rate or climh whidl would 
he ohtained if all the available power were nsed to 
overcome the force of f!;ra it)' on the tw aircraft, there­
fore: 

Vd = 550 n h.h.p. -:- \V. 
n = pI' peller ·mciency. 

h.h.p.	 = engine brake h II'. cpower. 
W = total weighl or glider, n I hlg (lb.). 

In a stead)' glide at a sinJ,.ing spe d I he two 
aircra t lose potential energ, at the rate 'vV\ s. Therefor 
the pmver rCI]uirerl to ma.intain u fixed [lllitucle is: 

-50 n h.h.p. = WVs (2) 

If V is the velocity or th tug and glider [lIang the 
flight patJl in a glide amI L/D i: the lift: llra J ratio of 

hould be useful to gliding groups. B. S. Shenstone, 

Let the subscripts "u" and "g" ]-efer to ueropbn 
und gLdel- resp eli,,·I)', anel Vsa and Vsg refer to th 
individual aeroplane and glider sinking speeds, then 
l'Tom Equation :3, by [l little manipulation: 

Vs'~ ~~)a + (i")l,)~ • ~s V's + ~V'g (4) 

I	 we denne the aeroplane and glider fi titious sink­
i.llg speeds as: 

Vsaf = ('Wa -:- W) Ysa 
Vsgr = (W -:- W) Vsg (5) 

Equation 4 1>uC'omes simply: 
Vs Vsar + Vsgf (6) 

and eqnation 2 becomes: 
550 11 h.h.p. = W (Vsaf + Vsgf) (7) 

\\'h 'n the engin' delivers more power t1l<1n is 1'(' ­

q~lircd for level flight, then the excess, which is avail­
able for climbing, is from Equation 7: 

Excess PO\ver = 5.50 II b.h.p. - ,V (Vsaf + Vsgf) 
or, dividing by the total w 'ight, we obtain as the trlle 
rate 01 'limb of the combination: 

Vc = (5.50 n h.h.p. -:- W) - (Vsal' + Vs"f 
or, from Eqll<1tion j; 

c = Vel - (V~af + Vsgf) (8) 
The calcnlation or Vcf from Eqtwtion 1 will usuall: 

pre~ent little diffi 'nlt), and a "speed polar" c1Il've ri iug 
tl1(~ combin[ltion th n is: '·sg in terms of forward speed will normally be avail­

s = Y -:­ LID (3 ) able for the glid r. The remainil1g tn k then, ill oreler 
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