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*ng ̂ T^i^me: *l^O^V^ln^utes.

HOT ̂T^OR P^UB^LIC^ATION

*^ÏO^T^j^? old friend, Ob^. Server, seems to be all up in the air. He
been having â nô ther of those chats with the weather men of the United States

B̂ ureau.̂ —̂ —I guess it must be what they told him, that started him up
^about it, Mr̂ .̂ - Ob. Server?

*oOo

*̂ w ^Yes, Mr. Leroy T. Samuels, of the *aerological division of the United States
*^e^ather Bureau, has been telling ̂ me about how our weather experts find out about

*^Co^&d^itions in the upper air^*

By "upper aî r̂ " we mean anything from 6^5 feet above ground on up as high
^* t^here is *^т^-лу air. Of cour^se, they haven^'t got the records that high yet; but
is surprî sing how high they have gone in some cases.

It is not such a si^mple matter to get the plain facts about the *temperatur
the *^h^i^a^nidity, and the speed and direction of the wind way u^p aloft there.

I guess the first man to make "û pper-air" observations was some fellow
on his back watching the clouds go dr^ifting by. The clouds give a simple
of getting the direction of the wind at the level where they are.

*̂ t
 Of course, our weather experts h^ave improved on that ̂ system of watching
1̂̂ 1̂ 6

 clô ud̂ s. They have an instrument which is chiefly a black mirror mounted on
^level stand out in the open where the mirror will reflect as much of the ŝ ky *aa

*^f^?
Ŝ s
ible. The motion of the i^mage of a passing cloud seen in the mirror shows

^«e direction the cloud is moving; th^at is, the direction of the wind. That
*^д^2^^^Г°

г̂
 is mounted in a frame marked in degree^s, and there is a movable sighting

*^"^"^" and Mr. Sa^muels tells me that if they know the height of the cloud, they
^easil^y compute the speed with which it is moving, frô m the distance the cloud
moves across the mirror in a given time.

But that brings up the ̂ question; How are you going to know how high the

*^.^, ^Wall, did you ever see a t^oy *^Ч^м^й^Зюоп get away f̂ rom a baby on the way to
6̂
 circus? —^- Anyhow^, as you ̂ may know, the weather men at our co^mmercial air

*̂ f̂
*
e
^lds l^et loose little balloons to find the height of the clouds or ̂ "ceilin^g^"^

^* ̂air travel. The balloon^s ̂ are inflated to a certain size and rise at an even
^It is ̂m^e^r^ely a ̂ matter of followi^n^g the b^alloon with the eye and timing it

it loses itself in the clouds to get a good estimate of the height of the



*^t^o^f^i
^* *^5/1^5/3^1

*Ceilin^g *ЪаНооп *o^bser^v^a^tio^ns *a^ïe *rath^er *recent *develo^p^me^nts *fo^r *practical
*^se *w^hen *clo-^o^ds *are *low. *On *the *average, *thos^e *balloons *are *^watc^h^e *d *-until *a^bout
*^h^alf *^mile *^up. *Th^e *reco^rd *ceiling *b^alloon *observ^atio^n *in *this *countr^y *is *t^wo

*^mi^le^s *up^.

*B^ut *suppose *there *are *no *clouds? *How *^are *you *going *to *tell *about *the
*^and *direction *of *the *^wind *when *there *are *no *clo^uds? *a^nd *at *the *levels
*there *are *no *clouds?

*The *so^-called *^"pilot^" *balloon *observ^ations *take *care *of *that. *In *those
*Sei^*^v^ations, *^\^r^i^n^d *direction *and *velocity *is *deter^mined *by *watchin^g *s^cali

*through *telescopic *instru^ments *^nuch *like *a *surveyor^'s *transit. *The
*^are *inflated *to *a *certain *si^ze *and *lift *as *deternined *^by *^"wei^ghing^»^

*^special *^scales. *Barri^n^g *• *leaks, *it *is *kno^wn *from *tests *that *those *balloons
*^-^1 *^rise *at *a *cert^ain *even *rate^, *per *^minute. *B^y *keeping *the *instr^u^ment *sighted

*^£ *^the *^balloon *and *reading *the *angles *from *^ninute *to *minute, *our *surveyors-of-
*^e^-win^i *^g^et *the *data *needed *to *find *the *hori^zontal *speed *at *which *the *balloon
*^d *^win^d *^which *carries *it *^move.

*^j *On *the *average, *pilot *balloons *get *the *wind *facts *up *to *three *r^.iles *high.
*^'^u^nus^ually *cle^ar *air, *the *powerful *little *^magnif^ying *instru^ments *have *followed

*^h^orizontal *^distance *of *^UO *^r.iles. *^The *record *height *reached *by *a *pilot
*^oon *i^n *the *United *States *is *about *21 *^r.iles. *The *world^'s *record *is *2^H *r.iles

*— *— *All *ver^y *well *for *th^e *^wind, *you *^sa^y? *Ho^w *about *the *temperature *and
*y *^way *up *there?

*^Well, *our *weather *^nen *get *those *records *too.

*^-^. *^To *do *it, *they *use *sounding *balloons, *which *are *about *twice *the *dia^meter
*^the *pilot *balloons. *The *^sou^nding *^balloons *carry *auto^matic *devices *for *writing

*of *the *te^mper^ature *and *humidity, *and *pressure *of *the *air *thro^ugh *^which
*^b^alloon *passes.

*^Mr. *Sa^rv^uels *showed *me *one *of *those *clever *little *instru^ments. *I *wished
*a^H *could *see *it. *The *contraction *and *e^xpansion *of *^a *little *piece *of *metal

*^-
*^a

*^- *^a^c^hed *to *a *pen *draws *the *record *^of *the *te^mperature. *The *hu^midity *record *is
*^Ъ *a *^few *^l^r^u^rna^n

 *^h^a^i^rs *which *str^etch *or *shrink *a *wee *bit *accordin^g *to *the*^G^o^l
*^*

a
ture *in *the *^air. *In *so *doing, *the^y *^nove *anot^her *pen. *The *paper *wo^und *on *a
*moves *slowly *p^=^>gt *the *pens *b^y *^m^eans *of *clock^-work.

*r
^*

 *^Sar^r
^'

^ue
l
s *sa
y^s *the *^avera^ge *height *re^ached *by *sounding *balloons *is *nine

*^u
^'

 *^es
^« *The *world^'s *record *is *22 *^niles. *Th^at's *rather *high, *and *awful *cold. *At

*^o^u^nd *1^30 *degrees *below *^zero, *an^y *ink *would *free^ze, *so *s^noked *paper *is *used *to
*^e
 *tracings, *which *sho^w *th^e *ups *and *do^wn *of *te^-.perature *and *moisture *in *the *air

*^Q^_
*^°

^r
*Th^ese *sounding *balloon^s *e^x^pand *as *they *ris^e *and *finally *burst. *The *record^e^
*^°^u^ght *down *by *parachute. *Th^at *is *one *of *the *best *ways *of *g^etting *records

*e
^*t^rene *heights. *One *trou^ble *with *it *is *in *recovering *the *instr^u^ments *and

*; *especi^ally *ih *rough *country.

*In *order *to *get *si^mila^r *rec^or^ds *for *practical *every-day *kno^wledge *of *the
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^at lesser levels, ̂a^n^d. get *^ih^e^t^a *p^r^^o^nptly^, our weather *nen use captive balloons
kites which carry the recording instru^ments. On the aver^a^ge, the^y *^s

ê̂ t
 records

*^?^5 ̂c^o^nditions up to two *i^niles a^bove the earth by kites and by captive balloons.
^t^e ̂record for captive bal^loons is 2^% *^niles up, w^hile record^s have been obtained
*^Q
 this cou^ntry with kites up to ̂Ц *.^v.iles.

*^' But as you *r.^iay know ̂i big balloons carrying *^:.^ien h^ave gon^e *^r.vuch higher than
*^J^^^t^- In fact, weather records hav^e be^en obtained in fr̂ ê e *^a^anned balloons up to
*^°

Г̂е
 than g *r.iles high. Of course, s^ending *r^r.en up in free drifting balloons

*f
^*^°^" be too ̂e^xpensive and uncertain a thing for regular ̂ weather observation.

Howev^er, airplanes carrying *^woather recording *instru^n^ents h^ave gon^e *nor^e^
g *niles high, even higher than *^n^anned balloons^». Airplanes can and ar^e being
to get day by d^ay records of the *^r^'^eath^er conditions at differe^nt lo^w^er
*nost i^mportant for forecasting conditions along our air-^ways^. In f^act,

*Sa^nuels tells ̂ ne tĥ at even no^w *air^nl^ane observ^ation^s are bei^ng substituted for

*̂ t
 ^of the kite st^ation observations. The United States Weather Bureau is *con-
*̂ a
^cti^ng with air*-̂ nen' to *^nake r̂ egul̂ ar daily up and do^wn *tri^t>s, which can get the

*̂ e
^athe^r facts *^nuch *^r.ore quickly th^an kit^es can be flo^wn to the desir^ed heights.

Another proni sing *^r^.ethod being tried out in ̂Fr^anco by the *^îrench
*te^rological offic^e, is the uŝ e of r̂ adio sounding balloons carrying light,
*to^natic short-wave *radio-t^elegraohic *tr^ans^nitter whereby sign^als ̂gi^vin^g indic^ati
^^^P^r^e^s^sure and te^mp^eratur^e nay be receiv^ed on the ground ̂whil^e the balloon is

^up. That *:^"^;ethod gives the ̂w^eather *nen on th^e ground *alno^st *Ì^:^T^cediate
of the conditions through which tĥ e balloons ̂ T^ASS.

**^*^*

You have ̂ just heard so^met^hing of how the United States ̂ leather
and other *^^cterologic^^l servi^ces r̂ ê ach for f^act^s in the *u^nper air. *St^?tior.
*_will present anoth^er *cl^v^j.t with the weather *^г^лп^, two weeks *fro^-^v. to^-day.
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