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record of the temperature as indicated by a ventilated 
thermometer m d  of tlie pressure as recorded by a sensitivc 
and carefully calibrated barograph. These two elements, 
in combination with tlie surface temperature and pressure 
will enable one to compute the altitude of the balloon an!l 
thus check its altitude against that indionted by tile alt,i- 
meter. A camera mill probably be carried also, and 
photographs of clouds obtained whenever opportuni t,j? 
affords. 

C'onc7rislon.--Tliis short discussion indicates briefly 
what it is hoped to accomplish during the balloon flights. 
Rliile it is brlieved that this program can be quite closely 
ndiiwed to, it  should not be forgotten that in undertakings 
of this cliarncter unanticipated clifFwulties may arise to 
interfere morr or less with the orderly prosecution of the 
worli. The final report of the flights will indicate the 
tlcgrce of siiccesa en.joycrl in this ntteinpt at  scientific 
hsllooning. 

A M E T H O D  FOR LOCATING T H E  DECIMAL P O I N T  IN SLIDE-RULE COMPUTATION.  

5s/. S o l  By NELSON W. € 1 ~ . 4 ~ .  

[Weather Borenu, Waqhinzton, D. C ' . ,  J::n. 14, 1 W . 1  

The rule has conic t,o he, in rapid conipil,atrions of the chnrncberistics corrcs]~oiiding to the factors, or 
in the field and elsewhere, d i n t  logarithms nre in niore equal to t.liis tlifferc~ice iiiinus 1. 
rehed  computations. In  several branches of the worlr On the slide rule, t,he rntio to t,he 1en-t.h of t.he scale, 
of the Uliited States Weatflier Bureau tlie slicle rule is of tlie dist.mce 01 my iiumher on. t,lic sc.& from the left- 
used estensively, art.iculiLrly in the Aerological L)ivision hand indes, is e.clun.1 t.o t.lie ~nniitiss~i of the lognritlini of 
in the work of &ch the slic!e rule is used esclus+ly the num1)rr. It will he evLlent, from n moment's study 
for ninny purposes; in t,he coniputation \\-ark of single of t.lie rule, tlint Ivlicii the left.-liuuil int1e.s is involved in 
and double theoclolit,e ohservntions, the con1put.n ti!w of niult,iplic:ition, this correspoiids t.0 t'he ddition of lognr- 
mean wind velocities aiid ciirectioiis n t  various plt.it.uc1t.s ithiiis in wliicli tlie sum of the niniitissas is 19ss tliFI? 1 ; 
above sea level, in t,lie reduct.ioii 0 t.he aimhgicnl d? t.ii :ind t.1in.t) when t,hc left hand indes is involved in division, 
from kite flights t.0 various levels, et,c. Twenty-inch slide this corrcsponds t.0 t.hc su1Jtr:wtion of lognrithms in 
rules are usecl chiefly for suc.11 c.oiiipl.lt.at,ions. Tlie slide which the 1ii:mtissn of thc 1ogiirit.hiii of t.hc divisor is less 
rule is particularly well adnpt.ed t.o t.his w o r l ~  for t.he tlinn t lie nii1.n t.issn of t.lie logarithm of t,he dividend. It 
2O-inch rule yields three figures accurately and tlie fourth is iniport,mt to visu:Llize the lendis  of the scale as mnn- 
approxi1nateIy.  our figures repwsent the mnsimuiii t iss:i.s of t.~ie correspont~ing nun%ers. Purt,lier study of 
accuracy t.hat is reaclily ntt.ninxble in meteorological the rule will show th:i,t \vlien t.he right-!i:incl iii.de5 is. in- 
observations , and conser uen tly the ZO-inch rule is rnt.ire1y volved in :illy o wrii t,ion, t,liis iutlicittes, In multiplication, 
satisfactory for this wor \ c, and it  is very espedit.ious. the at-Itlition of I o g : ~  r i th i s  in wliich t,he sun1 of the man- 

In  ninny of these computations the nyrosinin.te mag- t,iss:is is grwter t11::n 1 : or ili division, tlie subtntction of 
nitude of the result is alrencl 61?0~1i.  liis still further Iognrithnis in which tlie nittntissn correspoiidm to the 

sli .f; e rule, especially when there are several fnctors dend. See (1) lielow. 
involved in the computation, difIiculty or delay is often The siwiificance of t.liese stntenient,s is that when the 
encountered in locating t.he position of tho decimal point lef t-liantTindes is involved in t i n  operntion, tlie a1 ebraic 
in the result. 

The usual met,hod of locating the ositioii of tlie decinid lins not becn n.ft'er,t,ecl-iie.it,her increase8 nor decreased; 
point in a result obtained on the s P tde rule is by guessing hut wlien t.he right-hand indes is involved, the algebraic 
a t  it, or by a mental spproximat.ion. The derivation of suni of the chmwt.erist,ics corresponding to the factors 
the various rules given in slide-rule manuals for t,liis has heen nfiected, increased by 1 in multiplication or 
purpose is not immediately obvious, and so these rules decreased by 1 in division. This statenieiit, may be ex- 
must be retained by sheer memory. To m knoTi-ledge tended :is follows: 

found to be the quickest and to involve the least, mental of o )crtit.ioiis, the characteristic of tlie logarithm of the 

to use, but the derivation of it  is somewlist, tedious. of tlie 1og:irithms of t,he factors, but whenever the riglit- 
To multi ly two numbers toge thcr, their loprithms arc hand index is involved in an operation, the cliaructeristic 

added, anc P the characterist,ic of the logarit,liia of the of t.he logarithm of the result is equal to this algebraic 
roduct will e ual the suni of t.he characteristics of the sum plus or minus 1 for each operation in which this 

rogarithms of t. e factors unless tlic suni of the niant,issas indcs is involved. 
Tllis correation (1  for each operat,ion in which the is greater than 1, in which case 1 will be carried over 

from tshe niant-issa of t.he sum t.o tlie clinracterist,ic. right,-hand i d e s  is involrecl) is ti,lwilys applied in the 
Likewise, in dividing one iiuniber by another, the char- s:i.iiie wcty as the logarithm of t.he second fac.tor would 
ncteristic of t,he logarithi of the c uotient will eyud t,lir be, .zdded in mult.ip1icntion n.nd suht.ritct.cc2 in division. 

characteristic of the logarit,lim of the divisor unless t,he erf'oniimzy a series of operations, not.liino is re- 

mantissa corresponding t.0 the dividend, in which case. frtric sum of the chtiracteristics of the ogaritlims of t e 
1 will be borrowed from the characteristic corresponding fn.ct.ors. These corrections n.re added cuniultitively a t  
to the dividend. It is thus evident that the character- ench oper;ttion, and only t.he nccumulilt,ed sum is re- 
istic corresponding to a product is equnl either to t,he tained 111 the mind. We niay cdl  this accumulated sum 
sum of tlie characteristics corres onding to the fact.ors, the " nccuniulnted characterist,ic correc,tion." I t  is 

sponding to a quotient is equal either to the difierence Tlie ciariwt,eristic or t,he logiiritlini of the result is equal 

es  edites the computations, gut 111 the general use of t.hc divisor is gre:i.tcr blinn t,lint corresponding t,o 6 K ie divi- 

sum of tlie charncteris tics correspondiw to the T actors 

t.liey are never used. Tlie method outlined z elow I have When thc left-linnd index only is involved in a series 

effort of any I hare tried. The niet,hod is very simple rcsu I t is e c p l  to the algebraic suxn of t,he cliaracteristics 

B 

characteristic of the 1oga.rithni of t. h e dividend minus the SCC (2) beli.Jw: 
In 

P 5l 
mantissa corresponding to tlie divisor is greaber thnii the d e l .  Y escept the correct.ion to he ap lied t.0 tEc a1 e- 

T or to this sum plus 1; and that t K e characteristic corre- usual1 very small. We then have the following rule: 
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a i 6  
a i 5  

0.12 
ail 
0.18 
0.14 

0.15 

0. 14 
0.12 

0.12 

a l a  

0.15 

0.13 

0.12 

0.05 
0 . b  

0.19 
0.10 

to the algebraic sum of the characteristics corresponding 
to all the factors plus the accumulated characteristic 
correction. See (3) below. 

To locate the decinial point, t,he chariicteristic for 
each factor is found as when working with coiniii~n 
logarithms, and from the algebraic sum of these and the 
correction, the decimal point is locnted as when w-urking 
with comnion lo nrithms. 

The unavoidn le prolisi t of tsliis esplsnation reillly 
disguises the simplicity o the method. ?'he entire 
process is done mentally, quickly, and with ease. 

The rule ns stated above is true for nll direct scales, 
but the method can be applied to nll scales by Tisualiz-ing 
the scale lengths as mantissas. This is really the im- 
portant part of the process. 

(1) It is customary to consider the use of the right- 
hand indices of scales as involving colognrithins. It inny 
be found helpful in learning to locate the decinial point, 
to think only of the logarithms of the nunibers, nncl to 
make all settings always using the left-hand i d e s  first. 

i? 

a i d  0.11 0.06 0.01 0.09 0.06 0.08 0.00 0.13 0.17 0.15 
0.12 0.w 0.01 9.99 9.m 0.01 0.02 0.05 ai0 0.14 0.14 

0.10 o m  0.02 O.M 0.m 0.01 0.w 0.10 0.12 0.11 0.11 
0.07 o . 0 ~  9.m 0.00 9.9s 9.9s 0.01.o.a~ aoe 0 . a  0.10 

0.1.1 0.12 0.08 0.01 O.M 0.05 0.0.1 aaq a i 2  0.17 ai8 
0.10 O.M 9.w 9.97 9.97 9.99 9 .w  0.03 a07 0.12 0.14 

0.12 0.01 0.01 9 . w  aoi 0.01 0.01 0.04 an a i 6  a i 9  

0.12 0. io  o o? o IX o 01 o 01 a 04 0.111 0.13 0.12 a 13 
0.09 0.06 d9i i a  im i s r j  am 0.071 0.09 0.w an 

0.10 aoi 9 . ~  9 . c ~  9.90 9.w 9.w 9 . c  0.05 alo 0.11 

0.18 0.07 0.01 9.94 9.94 9.w 9.99 0.m 0.10 0.1.1 a u  

0.10' 0.011 9.95 9.93 9.94 9.93 9.94 9.93 0.09 0.14 0.1s I 

0.12 0.06 0.M) 9.9i 9.I 0.01 0.01 0.0G 0.10 0.13 0.14 

0.12 0.M 9.95 11.W 9.8s 9.91 9.91 9.97 0.07 0.13 0.14 

0.Oi 0.06 0.w 0.01 0.01 0.00 0.01 0.12 0.12 0.W 0.07 
0.07 0.04 9.97 9.Yi 9.96 9.9~3 0.00 0.07 0 . b  0.W) 0.07 

0.17 0 .U  0.07 0.0.'> 0.04 0.07 0.07 0.08 0.13 0.19 0.18 
0.13 0.w10.01 9 . u ~  9 . ~  0.01 0.01 0.03 0.m 0.18 0.16 

This will show that whenever the characteristic corre- 
sponding to a factor is involved, the result would lie on 
another scde identical with tlint beinu used, and lying 
inimediately to the riglit or left of it. erossing the index 
in this w n  , of course, indicntcs n c1i.zng.e in the charac- 
terisbic. h i s  c:in be shown by squaring and cubing 
numbers on tho fixed scales if it  is not inimediately 
0l)vious. 

(3) The position of the slide always indicates wliet,her 
the chnmctaristk is hciw ;i.ffcct,cd or not, but the neces- 
sity of noticing this can 7-e eliiiiinnt,ed by printing at  the 

+ 1  right-hand indes the expression - This will indicate -1 
t,lint when that incles is involved in multi licetion t.he 
correction is + 1 a s  is inilicated by this {eing in the 
numerator, nncl for division the correction is -1 as is 
indic.nt,ecl by this being in the denominator. 

(3) This rule is t.rue only when these operations are 
performed in t,he usual Wily, where the result is always 
read on t,lie fisod scnle. 

MONTHLY NORMALS OF SEA-LEVEL PRESSURE FOR T H E  UNITED STATES, CANADA, ALASKA, A N D  THE WEST INDIES. 

,-5/- g4 (, 7/) c73)( 729) 79*) By P. C. DAY, Meteorologist. 
[Weather Burmu, Washington, D. C., Mar 3, 1924.1 

The tables presented below show the averages of Prcssure ut sea leeel, S a .  ni. mid S p .  m, 75th meridian time. 
pressure reduced to sea level, at  8 a. m. and S p. i i i ,  75th 
meridian time, respectively, for the re ular Weather 
Bureau stations in the United States, an % for the sanie 
hours at Canadian stations; also similar norninls for 
points in Alaska, Hawaii, and the West Indies, at the 
special hours of observation. 

The hours in Hawaii havG been S a. m. and S p. in., 
standard time of the Territoi , which is that of the nierid- 

time. The hours a t  stations in the West Indies have been 
in most instances 7 a. m. and 7 p. m., 75th meridian time, 
but these have varied in certain cases to secure better 
cable facilities. At the Alaskan stations a number of 
different hours have been used to promote better handling 
of reports; but the most usual hours have been 8 a. ni. 
and 8 p. m., 135th meridian time, which is four hours 

These values are based upon a period of 20 years' 
observations, 1901 to 1920, inclusive, and are published 
for the use of Weather Bureau forecasters and others 
interested in studies of barometric pressure. 

The method of reduction from the observed station 
pressure, corrected for standard gravity and to a tem- 

erature of 32' F., to that of the sea level, is described by 
h o f .  Frank H. Bigelow in the MONTHLY WEATHER 
REVIEW, January,, 1902,30:13-16. 

At stations havmg records covering less than 20 yenis, 
approximate corrections have been made to reduce them 
to the full period. In  cases where only one observation 
is made daily, data for the other hour have been inter- 
polated by coinparison with near-by stations. 

In printing the data the first figure of the whole nunilwr 
of inches has been omitted and only the last figure and 
the decimal are shown, the whole inches being either 30 

The data for the Canadian stations were furnished 

ian of 157O 30' west, or 54 '9 lours behind 75th meridian 

i 
, behind 75th meridian time. 
i 
. \: 

, or 29. 

Statlous. 

ZXITED STbTES. 

Abilene Tcx.: 
S a . L  .._.__.___ 
X 1.1. ni .  ..__...__ 
5 a . m  _._.___.__ Albany, li. T.: 

s 11. m.  __. . . . . _ _  
'8a.m ._.____._ * .  3n.m ......... 
J a . m  .......... 
4p.m ...____... 
s a . m  .......... 
4 p . m  .......... 

Alhiicliierqne, N. 
Yes.: 

Alprna; hlieh.: 

Amarillo, Tes.: 

Annirton. Ala.: 
S a . m  __ ._______  

*Sp .m. . . . . . . . . .  
Apnlachicola, Fla.: 

* * a . m . . . . . . . . . .  
*8p m . . . .  . 

Ashcsiile, N.C::"" 
n a . m  .......... 
S 1'. m. _. __. . . . . 

Atlsnta. Gn.: 
Xa .m ..____._.. 
8 p . m  .......... 

Atlnntic City, N. J.: 
sa .m _..._..._. 
rjI1.m ..._...... 

Augusta C h . :  
sa .&  .____..... 
S 1'. in. .. . __. ._. 

Baker Orrg.: 
P d . m  .._...__.. 
H p. ni. .. . _._._. 

Baltimore, Nd.: 
P 3 . m  ._.__..... 
Sp.m .......... 

Bentoiiyille, Ark.: 
*sn.nI .._..__.. 
* 8  I J . ~  _ _ _ _ _ _ _ _ .  

Billiiigs, Mont.: 
*Sn. in 
*Sp .m. . . . . . . . .  

Binghhnmton, N. Y. 
s a . m  

through the courtesy of the director of that service, Sir 
Frederick Stupart; those for Cuba were estracted froin 
the nieteorological reports for that island. 

& k $ i ~ ~ ; ~ ~ ~ ~ ~  

$;:R.-;::-::::: 
* Valunss interpolated. 

- -- 

0.14 n.11 
0.11 0.W' 

0.10 0. os 
0.09 0.08 

- -- 

I 

cr $ 
__ 

9. g? 
9. s4 

0.00 
9.95 

- 
3 4  __ - 

9.96 9.98 
9.1 9.88 

9.9s 0. M 
9.94 9.89 

i 
B 
El 
Y 

2 -. 

0.00 
9.93 

0.10 am 

i 

-- 

0.M 0.13 

0.11 0.07 
0.07 a05 

0.01 am 
0.14 
0.10 

0. a3 
0.07 


