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TABLE 1.

P
Properties of Functions of — and of 0 .=1/— — used in Formula f=p (14+ @ sec. 0).

q q
? | ' ’ | P
| 1 ‘ 1 14 .26—
p q P q p 0g | og q
= . V— v— 0=v—x9° cos 0 cos 0 | sec sec 0
q p q P q ' 5 | p
l | =
M - | » 1 e
.10 | 0.00000 .31623 | 3.1623 28°27'39” .87915 9.94406 .05594 1.1375 J 1.139 |
.20 5.00000 44721 | 2.2361 40°14'57” .76324 9.88266 .11734 1.3102 | 1.313
.30 t 3.33333 .54772 | 1.8257 49°17'42” .65216 9.81436 .18564 1.5334¢ | 1.536
.40 2.50000 .63246 1.5811 56°5516" 54579 | 9.73703 .26297 1.8323 | 1.833
.50 1 2.00000 .70711 1.4142 63°38723" .44402 | 9.64740 .35260 2.2522 | 2.250
.60 | 1.66667 .T7460 1.2925 69°42’49” .34671 9.53997 .46003 2.8842 2.875
.70 1.42857 .83666 1.1952 75°18’00” .25377 9.40442 | .595568 3.9407 | 3.917
.80 | 1.12500 .89443 1.1180 80°29'54” .16507 9.21768 | . 78232 6.0579 | 6.000
.90 | 1.11111 .94868 1.0540 85°22'53” .08052 8.90594 i 1.09406 12.4192 12.250
.91 1.09890 .95394 1.0483 85°51'16” .07229 8.85908 | 1.14092 13.8334 | 13.639
.92 | 1.08696 .95917 1.0426 86°19'30" .06410 8.80684 | 1.19316 15.6013 15.375
.93 1.07527 .96437 1.0370 86°47/34” .05595 8.74778 ’ 1.25222 17.8744 | 17.607
.94 1.06383 .96954 1.0314 87°15'30” .04783 8.67973 | 1.32027 20.9054 20.583
.95 1.05263 .97468 1.0260 87°43'16" .03976 8.59949 | 1.40051 25.1490 24.750
.96 1.04167 .97980 1.0206 88°10'54" .03173 8.50148 | 1.49852 31.5147 | 31.000
.97 | 1.03903 .98489 1.0154 88°38723” .02374 8.37546 1.62454 42.1246 | 41.417
.98 1 1.02041 .98995 1.0102 89°05744"% .01579 8.19824 1.80176 63.3448 | 63.250
.99 | 1.0l010 .99949 1.0050 89°32'56” .00787 7.89616 2.10384 127.0051 124,750
1.00 | 1.00000 1.00000 1.0000 90°00°00” .00000 Infinity. Infinity. Infinity. Infinity.
|
e+a LBS PER 3Q INCH,
- < o &8 5-3% 3 : 7 3 H
<y n by
[ it ]
©- :
; ﬁip‘ >
A re NN
FPLRE i'T 2
i HELPE i BAEREE]
zk 13 Reidiein
il 4, 88 3EF 14873
e = 3 CLeEl Relaws Y
: i il o AR
RIS GRS L
134 4 1B 2B > S =30 AP
HIES TELR - e 615 Ao el SN oD 2 MElz 3
IS [38 )= S uEﬁ' PPy r2s :’%_
I ET N I R Nk ERET R el Y TG L A T[E E
Sl TS TSEEE PR R R iR Ty, TH
TAFT e 2k 2 FE = BT IGH E BEAE RN
i R H AR et ot RTINS
EIR P =1y : ° }"g_ _:;‘. ﬁr._ :gq{ﬁi;'_».. = rg N -! : ;1:;1,4, PYAE ‘
3 : NG A ety 143 :.‘-g':‘ S 2L 1658
A EER g R ik P LRI e
‘ﬂ i ; W3 I gt

o N

CANWISNIAND 40 ALISHAAINK

ENIN3IMIDNT 30 H0S633405d HHIADY

N
0
nlc
cig
3|z
S
o5
a
A
Z

“3'0 AGNI ‘W D055V 'Vl W NANMYHHMY —- AD

T:N L3I3JHS

L)

10 SISATYNV HALLVEVIWQD V

NIWATO0

‘WIANY04

NEAAMVH "M "4 X9



‘A COMPARATIVE ANALYSIS OF COLUMN FORMULZ. BY R. W. HAWKEN.

TABLE I (see sheet No. 2) . g
) fy 1 P\ P p 13-
Approximations to curve — - = sec Y \ - ) - from - = O to - = 1
7 9’ 2 4 q 12-
X 1/
P P/A Applies load/Area e i
Used in Column Formula where — = — = J0—HLLE
q Q/A Euler’s value of Column/Area i
R N S 9
e B | ° 6 8
= 1 2 3 4 Moncreiff
Bore E Johnson Fidler | Andrews | Perry Ll C §7
/:I\c‘ é N:L‘l N 14 -252 y
NINBA 1 U R R 1 I g | 14 Y
o( E T2 p P 72 p P ™ N P | P a = 5
8 ogl-——l= =i =1 —— ] | ] &= )
& 10 ¢ q 8 q 4 | - |7 q 4
_ 3
.1 1.137 1.095 1.111 1.141 1.333 1.137 1.139 114
.2 1.310 1.246 1.250 1.328 1.500 1.311 1.313 -262 2
.3 1.5633 1.421 1.429 1.588 1.714 1.535 1.536 .460 i
400 1.832 1.652 1.667 1.974 2.000 1.838 1.833 2733 =
.5 2.252 1.974 2.000 2.610 2.400 2.269 2.250 1.126 ot
.6 2.884 2.452 2.500 3.849 3.000 2.932 2.875 | 1.730
T 3.941 3.235 | 3.333 | 7.331 | 4.000 | 4.081 3.917 | 2.759 Al
.8 6.058 4.752 5.000 | 76.087 6.000 6.559 6.000 ‘| 4.846 0
.9 12.419 8.950 10.000 | Negve. 12.000 | 15.857 12.250 (11.177
1.0 | Infinity 76.087 Infinity | Negve. | Infinity | Negve. Infinity |[Inf’ty,
75—ttt
- "
/3
TABLE 1II—Coefficient of ‘p’ to get ‘f’ per unit p (see Shect No. 3) it
. £ ]’p 1 /z, i i
z.e.—:(l+(pscc\—-‘—) P :1
P q 2 .
- - /0 | }%
. B1a (17 g | f&
ISR S
P , L.
a| ¢ | p
3 .15 .20 .25 .30 .35 .40 45 .00 55 .60 7
! S = e N e —a . E
o i
JU [ LI3T | 1170 1.227 | 1.284 | 1341 | 1.398 | 1.455 | 1.512 | 1.569 | 1.626 | 1.682 I Ui
-2 11,310 | 1.197 | 1.262 | 1.328 | 1.393 | 1.459 | 1.524 | 1.590 | 1.655 | 1.721 | 1.786 J ! i
.3 (1.533 | 1.230 | 1.307 | 1.383 | 1.460 | 1.537 | 1.613 | 1.690 | 1.767 | 1.843 | 1.920 : Rl
.4 (1.832|1.275 | 1.366 | 1.458 | 1.550 | 1.641 | 1.733 | 1.825 | 1.916 | 2.008 | 2.099 4 ; i
.5 (2.252 | 1.338 | 1.450 | 1.563 | 1.676 | 1.788 | 1.901 | 2.013 | 2.126 | 2.239 | 2.351 - At i
.6 2.884 | 1.433 | 1.577 | 1.721 | 1.865 | 2.009 | 2.154 | 2.298 | 2.442 | 2.586 | 2.731 R ; 7 i
L7 3.941 | 1.591 | 1.788 | 1.985 | 2.182 | 2.379 | 2.576 | 2.773 | 2.970 | 3.167 | 3.364 ;r % i k3 gy
-8 16.058 1 1.909 | 2.212 | 2.514 | 2.817 | 3.120 | 3.423 | 3.726 | 4.029 | 4.332 | 4.635 2 i s e Frti
.9 [12.419 | 2.863 | 3.484 | 4.105 | 4.726 | 5.347 | 5.968 | 6.589 | 7.210 | 7.831 | 8.452 s
1.0 |Infny. | Infuny.| Infny. | Infny.| Infny.| Infoy.| Infny.| Infny. Infny.| Infoy. | Infny. / I H il
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FORMULZ.
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A COMPARATIVE ANALYSIS OF COLUMN FOQRMULA.

TABLE IV.—Coefficient of ‘£’ to get ‘p’ (see Sheet No. 4)

P 1
e - = -
f P
1 - @ sec / — -
q2
B« '
Plag =
-l l
q | o " - "
‘ 2 15 .2 .25 .3 35 4 45 l 5 5] .6
— S [ —
| f
11,137 .854 815 L7179 .746 715 .687 .661 .637 615 | 594
.2 | 1.310 .836 .792 L7531 .T18 . 686 656 .629 L604 | L5681 | L5660
.3 | 1.533 .813 L7165 L1723 685 .651 .620 .592 .566 L5642 | 521
.4 ] 1.832 .784 | 2732 .686 .645 .609 L0717 .H48 022 .498 | .476
.5 2.252 L7147 | ..689 . 640 .97 .559 026 497 .470 447 | .425
.6 | 2.884 .698 .634 .98l .H36 . 498 .464 435 .409 .387 | .366
L7 1 3.941 .628 .559 504 | 458 420 .388 .361 L3337 L3161 .297
.8 | 6.058 .524 452 .398 .365 .320 | .292 .268 .248 .231 | 216
.9 |12.419 .349 .287 .244 0 212 187 .168 152 139 .128 | 118
1.0 | Infny. 0 0 0o | o0 0 0 0 0 0 0
|
TABLE V.—C(o-efficient of “q ” to get “f.”  (Sce Sheet No 5)
f pT P
- -= (1 + gsecy/--) X -
4 q2 il
'
p
q 15| .2 25| .3 | .35 | .4 45 | .5 .55 | .6
|
S
3 | 117 .123 .128 134 .140 145 151 157 1 163 168
.2 .239 .252 .266 .279 .292 .305 311 L3310 L34 L357
.3 369 .392 .415 .438 .461 .484 507 .530 .653 D76
4 2510 .547 .H83 .620 .657 .693 .730 L7606 .803 .840
5] 669 L7125 .7182 .838 .894 L9500 1.007 | 1.0631 1.119| 1.176
.6 .860 946 1.033| L1.119] 1.206| 1.292| 1.379| 1.465 1.552| 1.638
T 1.114 | 1.252| 1.390| 1.528| 1.665| 1.803| 1.941| 2.079 2.217; 2.355
.8 1.527| 1.769| 2.012| 2.254| 2.496| 2.739| 2.981 3.223 3.465| 3.708
.9 2.5771 3.135| 3.694| 4.253| 4.812| 5.371| 5.930| 6.489 | 7.047| 7.606
92| 3.073| 3.791| 4.416| 5.226| 5.944| 6.661 | 7.379 8.097 ' 8.814| 9.532
94| 3.888| 4.870| 5.853| 6.835| 7.818 | 8.800| 9.783|10.766 (11,748 | 12,731
945 4.182| 5.261| 6.340| 7.419| 8.497] 9.576 | 10.655 11.734 | 12.813 | 13.892
95| 4.534| 5.728| 6.923| 8.118| 9.312|10.507 | 11.701 | 12.896 | 14.090 | 15.285
96| 5.498| 7.011| 8.524 | 9.940 | 11.549 | 13.062 | 14.574 16.0871
97| 7.099| 9.142|11.185 | 13.228 | 15.271
J975| 8.377(10.844 | 13.312 | 15.779 1
L9771 9.043 | 11.732 | 14.421 |
.98 | 10.292 | 13.396 ’
1.00 | Infinity| Infinity|[nfinity |[nfinity |Infinity (Infinity |[nfinity [nfiuily‘lnfiuit.y Infinity

~o

SN

M WA g N = o

BY R. W. HAWKEN.

~
S

D N % ©

IfAgAE FHIEE

TR

SN N GON G

TN
/0

Blakey.

~

e 1t e SR L O L H O
[HAE11 LR PR RECRL ERE AL
H -

Foster.

Longbotton .




