
A COMPARATlVE ANALYSIS OF COLUMN FORMULlE. 

I' 
v= -
. f 

2 P 
yx = -

q 

p q;= .0;). q;= .10. 

q y x y x 
I --- - - - - , - ------

0 .952 0 .909 0 
.1 .946 .325 .898 .334 
.2 .939 .462 .884 .476 
.3 .929 .568 .867 .588 
.4 .916 .661 .845 .688 
.5 .899 .746 .816 .783 
.6 .874 I .829 .776 .879 
.7 .835 .915 .717 .988 
.8 .768 1.021 .623 1.133 
.9 .617 1.208 .446 1.420 
.92 .562 1:280 .391 1. 535 
.94 .489 1.387 .324 1.705 
.96 .388 1.572 .241 1.996 
.98 .240 2 .0~ 1 .136 2.681 
.99 .136 i 2.698 .073 3.683 
.993 

p q;= .35. q; = .40. 

TABLE 7, No. 1. 

p 
- against-
f r 

from q;= .05 to q;= .60. 

q;= .15. q;= .2. 

y x y x 
----------

.870 0 .833 0 

.854 .342 .815 .35i 

.836 .489 .792 .502 

.813 .607 .765 .626 

.784 .714 .732 .740 

. 747 .818 .689 .852 

.698 .927 .634 .973 

.628 1.056 .559 1.119 

.524 1.236 .452 1.330 

.349 1.605 .287 1. 771 

.299 1.753 .243 1. 947 

.242 1.972 .193 2 .207 

.175 2.345 .137 2.648 

.095 3.208 · .073 3.660 
.038 5.137 
.027 6.087 

q; = .45 q;= .50. 

p 
O=V- X 900 

q 

cos 0 
y 

cos 0+ q; 

(
pi 

x=V ~-;) 

q;= .25. q;=30. 

y x y x 
-------
.800 0 . 769 0 
.779 .358 .746 .366 
.753 .515 .718 .528 
.U3 .644 .685 .662 
.686 .764 .645 .787 
.640 .884 .597 .915 
.581 1.016 .536 1.058 
.504 1.179 .458 1.236 
.398 1.418 .355 1.501 
.244 1.922 .212 2.062 

. 176 2.286 

.137 2.614 

.096 3.168 

.050 4.316 

q;= .55. q;= .60. 

o 
.396 

o 
.403 
.587 
.744 
.896 

q _Y_I_~ Y __ X __ __ y _ _ x _ _ -y- --x--y- - -X- -y-1 

.667 

.637 

.604 

.566 

.522 

.470 

.409 

.337 

.248 

.139 

.114 

.087 

.060 

.645 

.615 

.581 

.542 

.498 

.447 

.387 

.316 

.231 

.128 

.625 

.594 

.560 

.521 

.476 

.425 

.366 

.297 

.216 

.118 

.097 

.074 

.050 

.025 

.012 

x 

o 
.410 
.598 
.759 
.917 

o .741 0 .714 0 .690 0 
'1 .715 .374 .687 .381 .661 389 
.2 .686 .540 .656 .552 .629 564 
.3 , .. 651 .679 .620 .696 .592 712 
.4 .609 .810 .577 .833 .548 854 
.5 .559 .946 .526 .975 .497 1.003 
.6 .498 1.098 .464 1.137 .435 1.174 
.7 .420 1. 290 .388 1. 343 .361 1. 393 
.8 .310 1. 5RO .292 1. 655 .268 1. 727 
.9 .187 2 .1!J4 .le8 2.318 .152 2.435 
.92 .138 2.581 
.94 .107 2.967 
.96 .074 3.615 
.98 
.99 
.993 

.575 

.728 

.875 
1.031 
1.210 
1.442 
1 .795 
2.547 
2.845 
3.281 
4.011 

1.058 
1.246 
1.489 
1.862 
2.655 

q;=v Horizontal Line through (1,0) to (I, 1) and Curve as follows, 
q 

if Jll .~ Il.I·,linate = -
f 

n = absciSEa = ,1-- . 
n 2E 

mn 2 = 1, which is the radical for the Euler Curvp. 

1.084 
1.2HO 
1.535 
1.926 
2.75H 
3.Uil7 
3.568 
4.372 
6.183 
9.215 
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p 
.v 

x = rp 

x = 0 

----
.15 
. 20 
.25 
.30 
.35 
.40 
.45 
.50 
.55 
.60 

Y = ­
P 

P 
- = .1 

q 

p 
Y= -

f 

.854 

.815 

.779 

.746 

.715 

.687 

.6(H 

.637 

.615 

.594 

f f l 
x = - = -- H~ 

q :n;2E l' 

y 

x 

r TABLE _7, No.2. 

p 
- against rp 
f 

.2 .3 .4 .5 .U 

- ----- ----
, 

.836 . 813 .78.! .747 .1)98 

.792 .765 .7:12 .689 .634 

.753 .72:.1 .686 .U40 .581 

.71 8 .68:' .645 .li97 .5:lli 

.686 .651 .609 .559 .498 

.656 .620 .577 .526 .464 

.629 .592 .548 .497 .435 

.604 .566 .522 .470 .409 

.581 .542 .498 .447 .387 

.560 .521 .476 .425 .366 

-rp = U. 'I'wo lines coincident wlth the axe~ . 

'fABLE 7 NO.3. 

- against (-)~ 
p l' 

from rp = .20 to rp .60 

.7 

---

.628 

.559 

.504 

.458 

.420 

.388 

.361 

.337 

.3Hl 

.297 

l' 
(}=y- X 90° 

q 

cos () 
y 

x+cos () 

x = rp 

.8 .9 

-------

.524 .349 

.452 .287 

.398 .244 

.a55 .212 

.a20 .187 

.292 .168 

.268 .152 

.248 . 139 

.231 .128 

.216 . 118 

----

p 
() = Y - X 90' 

q 

rp + cos 8 
y = ---- ----

cos () 

p 
x = y-

q 

p 
- __ ~--- ___ ._3,O'----__ I ___ ._40,--__ I _ _ _ ·_[JO _ __ 1 .60 

I y X x Y q 
-

.1 

.2 

.3 

.4 

.5 

.6 

.7 

.8 

.9 

.92 

.94 

.96 

.98 

.00 

y x y x 
I 

1. 4i)i) .145 1.i)U9 
1. 524 .305 1.U55 
1.613 .484 I.7U7 
1.733 .U93 1.9W 
l. 901 .950 2 .126 
2.154 1.292 2.44~ 

2.57U 1.803 2.970 
:3..J.23 2.739 4.029 
i).968 i).371 7.210 
7.241 (i.6Ul 8 .801 
9.362 8.80() 11 . 45:l 

13 .606 13.062 16.757 
26 .338 25.811 - -
Infny. lnfny. Infny. 

n = abscissa = 
n2~1 

m = 11 which is a straight line at 45° through origin and (1, 0) 

Rankine's assumption is explained in the· text. 

t3~ R. W. HAWKEN. 
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f l' 
- (A) TABLE 8 NO. L ()= v- x 90' 

P P q 

f f l ., 
A against - q; t- uos () 

V-=V-- Y= q n2E r cos () 

p 

q 

from q; .2 to q; = .6 
V(Y ~) x= 

q 

q;= .2 
I q;= .4 I q; = .6 P 

-
-

I 
q 

y x Y x y x 
, 

.1 1.227 .351 1.455 .381 1.682 .410 

.2 1.262 .502 1.524 .552 1.786 .598 

.3 1.307 .626 1.613 .696 1.920 .759 
4 1.366 .740 1.733 .833 2 .099 .917 

. 5 1.450 .852 1. 901 .975 2.351 1.084 

.6 1.577 .973 2 .. 154 1.137 2.731 1. 280 

.7 1.788 1.119 2.576 1.343 3.364 1.535 

. 8 2.212 1.330 3.423 1.655 4.635 1.926 

.9 3.484 1. 771 5.968 2.318 8.452 2.758 

.92 4.120 1.947 7. 241 2. 58l 10 .360 3.087 

.94 5 .181 2.207 9.362 2 .967 13 .543 3.568 

.96 7 .303 2 .648 13.606 3.615 
I .98 13.669 3.660 

f(' = 0 Horizontal Ime through (1, 0) to (1 , 1) and Curve as follows: ­
f 

If 111 ~ 

n 

m 

ordinate = - and 
q 

( 
f 1 

ah,wbtla = ",'-. -) -
niE r 

n 2 which is a parabola thruugh origin and (1, 0), 

'1 = - = 
p TABLE 8 NO.2. 

l' 
() = V- x 90° 

q 

x 
q 

V- = 
f 

( n2 E) v-- r 
fl2 

A against r 

from q; = ·05 to - q; = . (j 

q; + co~ () 
y ~ - ---

x 

cos fj 

1 
V--

p 
y X -

q 
---- - - -- ------,---------,---------:----------- - --

q; = .05 q; = .10 q; = . 15 q; = . 2 q; = . 4 q; ~ . 6 

q 

- ------
Y I x Y I x 

------~----I---l:---I----I----I----I----

y Y Y x x x y x 

.1 1.057 3.076 1. 114 2.990 1. l71 2.922 1. 227 2. 854 1.455 2.622 1.68:! 2 .438 

.2 1.066 2 . 166 1. 131 2 . 103 1.197 2.044 1- 262 1.990 1. 524 1. 811 1. 786 1.0i3 

.3 1.077 1.760 1.153 1.700 1.230 1.64(j 1.307 1. 597 1. 613 1. 437 1. !J20 1. :1l8 
1.733 1.201 2 .099 1.091 
1.901 1.026 2 .351 .922 
2.154 .880 2 .731 .781 
2. 576 .745 3.364 .652 
3.423 . 604 4. 635 .519 
!i . 968 .431 8 .452 .363 
7.241 .387 10.360 .324 
9.362 .337 13.543 .280 

13.606 .277 19.909 .229 
26.338 .197 

.4 1.092 1 .513 1.183 1.453 1. 275 1.400 1.366 1.353 

.5 1.113 1.341 1.225 1.278 1.338 1.223 1.450 1.174 

.6 1.144 1.207 1.288 1.137 1.433 1.079 1.577 1.028 

. 7 1.197 1.092 1.394 1.012 1.591 .948 . 1.788' .894 

.8 1.303 .979 1.606 .882 1.909 .809 2.212 .752 

.9 1.621 .828 2.242 .704 2.863 .623 3.484 .565 

.92 1.780 .781 2. 560 .052 3.340 .570 i .130 .514 

.94 2.045 .721 3 .091 .587 4.136 .507 f) .181 .453 

.96 2 .576 .636 4 .151 .501 5.727 .426 7.303 .378 

.98 4.167 .495 7.334 .373 10. 502 .312 13.669 .273 

Infiny 0 InfillY 0 
.99 7.350 .371 13 . 701 .272 20.051 .224 26.401 .190 

1.00 Infiny 0 Infiny 0 Infiny t) InfiJiy 0 

q; 0 Two hnes 8ft nght angles vertICal and hOrizontal through (1 , 0) 

ilY R. W. HAWKEN 

~ 
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