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ens 36 nini. long are suspended obliquelv at 
Hanging the em1 i) F the en-arnis, and glide. nlmg n perpe1icric.u- 
lar rod of rhoiiific cross section? being hehl tlgiiinat it  by 
their own meigiit. This systeiii lins nut as et been 

011 the cloclmork by friction only. It. is protected from 
moisture by a squitrc till mse whose front and left side 
are hinged, door-like., to the rigidly f:i.~t,c~iiecl hack niid 
right siilc, 2nd cn.11 be smung opoii d [ m  thc ccww is 
lifted. The clockwork witliiii the :.t?cortling druiii is 
further rotected by a miitcrproof ca.se. To tilinngc! thc! 
record-s ieet the fresh stri I is strctchecl over it duplicnte 
drum in the house; then t IC b o n d  upon wiiirh tho nppn- 
rittus stands is tunied rouiid, the CRSC 0110nt?d! the old 
drum lifbed out and rcplncecl by tho new one, aiitl the 
two pens charged with ink if n ss!i.ry. The clock is 
womiil without n key, while t,he 1s closcd, by 111cnns 
of n ratchet wheel whose lever sticks out from be1ie:it.h 
the case m c l  is nioveil brick aiitl forth. Tlius the instau- 
merit need not bo iiioved froiii its place in ihc! shelter for 
an)- of these operiit,ions. The elements nrc n h i r  hygro- 
mei.er and :I. biinet:i.llic therinonicter, built I,y C. Soliiieiilor 
hiiiirelf, who has hncl iiiucli asperiience in making thcin 
for t,lie lrita aaicl bnllooli instruments of the Hnmhurg 
kite st.tit,ioii. Tho trmsniission iiiech nnimi of t.lic hair 
hygronicter is nilop tell froni the Jticliard !<it0 niet.eoro- 
graph. It has the advaiit.ti.ge of pcrinitting n fairly 
uniforin scale, but also t,he clisarl~-nn t.am tiint the trana- 
niissioii coiisuims n 1:trgo amount oP t,lio little force 
~ ~ d a b l i ? .  The ent.ire Ir:we of the npparat,us is mnrlo of 
nickel aluininuni. 

Figure 4 shows t,hs t,lil.rii~oli!.erogr~~~~~i open. I n  
later osnniplos tho l iyp~i i i t  r lii&irs will L o  1ongi.r aiic~ 
placed uildcr the base-plate bc!sido tlic! thrinometric 
clenien t . 

Fur sewlid-order stations without r@toriiig nppn- 
ratus, t,hc tlinieiisioiis of t.hc louvered slielt,c?r are so chosen 
that the bulbs of the psgchroiii r and of the ninsiniuni 
and niininiuni thmnoinettm stmid off nbou t. 5 mi. from 
the louveis. Accur;tbc obswrittions arc? nncdtxl to dct~i~r- 
mine whether, as som\  contend, the louver walls at this 
distaiicc cnii sffcct thci tciiiperitture readings. If tho 
inner louvers have n t m i  >eraturd noticeably clifl‘erciit 
from thata of the air out,.& 1 c the shelter, thcn t h  t.i!ni- 
crat,urc? of tho air iii t,hc sliolter idso will be iiicorrwt,. P believe $ h t  this clmgcr is nvolclod hy the n1Tit1iecliii!lii, 

here p r o p i ~ ~ d  whiri*oby iio st,rong ritdintioii ~ a i i  f;Jl uj>fiil 
eveii $lie o u h ~  lo~iv~.!rs. The thcriiioiiiet~eis: lie with 
thcir up )w e d s  in ~i-ire r&s \\-hic.li are iiiscirtecl i:i notches 
cut in t! f it! inucr iou:.ors of tliv west sidti uf tlit! sliclt,ur; 
iionr the huli>-t?nds stii,mls i d  wi’t.icd wvoclc!n rod carrying 
stronz wirc! liooks as suppc~ri~.: which porniit t,Bn shifting I i  

of tlie iiiasiiiiuiii niic~ t,lie inininiuiii t.h(?riiioi~ic.t,i.rs 
according t,o ‘the chnnge of sci:is~ii, in coiiforiiii t y  with 
the instmetioils of the Prussian Meteorological Insti- 
t,ut,e. * :k * 

If it  is dcsirod t o  place also a hair liygonictcr in the 
shelter, tlicii thc space above niid t.c) t,lic! right. should be 
chosen for it, in ordor to affect’ all four thoriiioinstors as 
litt,le ns possible. According to its mounting, it ninp 
e i h r  be hung bdiind tlie tlieriiioiiieters, or plncrcl on 
a thin boaril. ‘Ylie inner louver in this place c:tn be 

testcd in the open. The recording druiii is liclc r in plnce 

I P 

11 The mosimiim and mininiuni thernioiniters of the Priminn Institute lark the 
meld bwks of the L’nited btntw \\eather Uureou instruments nnd thev lie horirontaliv 
io metal Lrwkets in front oi the vert id wet- and tlrv-bulb thduometrrshmging brhinh 
them. The bracket witli tho maximum a d  mlnimum is shifted wilh the sensons, to 
mold lnrerlering wi@ readings of the W e t  and dry-bulb thermometers.-C. A., jr. 

wet-bulb thermometer, bccnuso it there has a double 
t,ask, viz, both to rotect against rachtio:i-as in the 
case of tho dry-bulLnnd pnrticulnrly to niake >ossihlo 
tho use of a uniforni psychrometric coiistaiit, b ecnuse 
under the varying vc!ntilntinn of nnt,urt? that constant, 
st,rictly s >td<iiig, should he clinngcd as t.iic rentilation 
nr ics .  Bor this purpose, t,lw i~ssimmii Psyclwijtq>irti- 
tor” (price 45 ninrks) is ttlrcady iu wirlc usi! iu Gerninny. 
111 npplyina tIi iu nspirn.t.or to ’lou;.crc~d-s!ic.!trr csposures 
it, is advis i ih  bo leiigtheii tlic! o r ighl ly  ~;!iort tube bc- 
t.wccn tlic? wet, bulb aiid ttspirtitjor’2 uiit,ij it passes out 
through th3 lateral lou~c!rs~ in ordw thiLt II t e  shelter niay 
bc! kept c.1ose.d froiu the tiiiic aspirution begins to tho 
time of reailing. 

With such A powwful air current :it, lianrl (in prescnt 
psyclironspir~it,~)rs it amounts to about. 3 in/sec.. 1 it, is hut 
n stiy to estond its uso to t h  vnnti1;ibioii of the dry- 
trlicrniome ter in t,liosn cases of c h i  we:it.hor aiid stroiia 
racliat ion mlicrc? iinturnl vontilntioii is iiisuIIic.iwt : 
simply hy bringing both bulbs into thi! s:mc current. I 
1in.r-u i!~p~riiiic?iited in this liiic ; huts siiicc :I siniilar 
ilit!iliiicat~ioii of Assiiiaiin’s :qir:tt,ion a~qmr:ttw will 
short!,v \.I(! (loscribed by As~:11i:in11 himself, i sliidl not, g1.1 
furtiicr iiito t,liis m.zt.tc?r. 

Siiic:e it convincing test of thc. 1 1 s ~  tlit!ri?ioiii~.!tr~ s ~ r c ~ i i  
must3 ht? iiiado iii ii cdiin:it.o of strong r:dLt,km, Ur. C’. 
110r1i0 in D:hcvos has iii~st k i ~ i l l ~  udcrt.:~lr<!il i,o ~oi~ip:i.rr\ 
it  ovor 21. liliig p r i o d  with tho hsiiinnii aspirittcd t,Iiw- 
nionietcr and tlic Xiiglish shelter. Tlic iiis!,runitmts m1.1  
dw t,hc s~reoiis were coiit.ributmcd for this p r p ~ s e  by t,iw 
Prwsi:tii Mctfeorological 1iistit)uts and t,ht! Chirmnii Sce- 
wnrto. Yiiiiil:w coinpnrisoiiu will be insi.iiutec1 tLt tho 
HaniI-)urg kite station, whose Prc.doiiiinancly cloucly slid 
wiii!ly \vi?at,her makes, indeecl, much lcss ilc?niniids u on 
protctct,ion from radiation, nlt.liaugii not less t.h:tii Jobs 
tliu lintire wenthcr of the English screen itself. 

STOXXS.  
WEATHER BUREAU TERMS USED TO DESIGNATE 

[Dated: Wealher Eureau, Pept. 25,1915.) 

Cyc701w.--As user1 by the Weather Bureau the term 
“ c y d o i i ~ ~ ’  is the name of any atnios iheric systcfii in 
which the bnromctric prsssure diiiiinis 1 ies progressively 
to n iiiiiiiniuiii value at. tlin center, and tsoward which the. 
winds blow spirally iumnrd from all sidt::j. The system 
overspreads an npprosirnately circ.ul;tr or ellipticnl areti 
at least 50 i d e s ,  generally s e . v t d  hundred inilos, iuid 
often over one thousaiid miles in dianie:er. A cyclonc is 
any such systeiii of wiiids, escept tornado which is 
rare1 greater thna n niile in diameter, r.r n wliirlwind 
whit: !r i is seldoiii more than n fern ysrcla :icros;s. North 
of the Equator the inflowing wiiiils move in a coun:ver- 
c,lockwise dircction. South of the Equator the spiral 
inflow is clockwise in direction of niotion. Tile iiaiiie 
does not signify any de ree of iiihisity, sild is npplied 
to storins of little as wefi as to those of pent. intensity. 
On went.her imps cyclones appear as syst.c.iiis of :L few or 
ninny closed concentric isobars of ellipticd or nearly cir- 
cular forin, aiid indicate a pTogressive rlecrense in the at- 
mospheric pressure to n niiniiniiin ilt, the center. Arrows 
showing the direction of the wiiid iudicnte it gyrtitory iii- 
flow from all sides. 

i!lass.~ccilion..-For purposes of aiinlysis mid twhnicnl 
discussion c.ycloiies inay be divided into a great niany 
clnsses. For the piirposes of forecasting, non-technical 

-- 
12 Meteorol. Ztsrhr., Wien, Jan., lS91, 8:13. 
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bulletins and the like publications, seemingly the most 
satisfactory basis of classification is that of geogrct hic 
ori in, according to which two main groups sugce, 
“&opical” and “Estratropical.” 

Tropical cyclones of orenter or less int.eiisity possess 
characteristics which dihrentiate them, in a nie~sure, 
from cyclones of estriitropical origin I;nving approsi- 
plntely equal int,ensities, yet tlie essentiiils o€ both groups 
are raotiocdly the same. 

~Puj.ricanr; T!ypliooii,.--s ecinl t#ernu 1int.e heen em- 
ployed to clesigiiitttt t rop icJ  cyclones in v:wious )arts of 

destructive int.ensity. The word “cycloiie ” was first 
a plied to violent disturbances of cyclonic character in 
t % e Bay of Bengal; hut to n similar clisturbnnc.e origiuat- 
jng 1,000 to 2,000 miles to the enstwird, ns in the Cliinn 
Sea or the region of tbe Philippines, tho nimie ‘ ’ typhoon ” 
is frequently n ,plied. In the tropionl sei19 to t,he soutli- 

“hurricmie” is applicd, and this dist8urbnnce is given 
the additional qualifying words “West Indian,” evi- 
dently to iiidioate its location or place of origin. 

I n  Weather Bureau usage, therefore, the name “West 
Indian Hurricane ” is specificnlly applied to f ully-devel- 
oped tropical cj-clones wliicli originate and eshibit cle- 
struct.ire vio1ei:c.e in tlie West Iiiilies or adjaceiit regions. 
A West Indian hurricane can cause g e n t  danisge because 
of wind effects, because of great volunies of. precipita- 
tion, by u i i u s d  tidal conditions, or by comhn~ations of 
these a i d  ot.her accompanying charackeristics. The word 
“hurricane ” is also used in other combinations, and then 
has a different signification. For esaiiiple “ hiirricztiie” 
is the highest force on the Beaufort wiiiil scitle. Winds 
of “ huiTicaiie force” are considered to have actual velocit 
of 75 miles per haul. or niore, and winds attaiiiiiig suc i 
speed are said to blow with hurricniie force, irrespective 
of eogaphic locnlit or whether the winds are associated 
wit, i n cyclone of 1 est Indian ori in. 

Tropical c clones of the West Inc ies, as well as of other 

icd regions. The uestloii may then be asked, ”How 

typhoon be classed after it has passed into estrntropical 
latitudes” P Tropicti1 cyclones change in iniportaiit 
particulnrs when they 1c.are the warin, huiiiid eciu:ttorid 
regions and c,oiiie under the influence of conditions 
prevailing in the Temperate Zone. Such changes, how- 
ever, take place gadunlly, and t~ tropical cyclone may 
show great intensity el-en several degrees iiorth of the 
Tropic of Cancer, especial1 when traveling over water. 

however, they show mnrked signs of waning intensity and 
soon heconie iiidistiiiguishnble froin cyclones of nc.tual 
estratropical origin. 

In  a bulletin issued by the Renther Bureau, entitled 
“The West Inclinn Hurricnne of August 13-23, 1915,” 
the track of that great storm is shown from its first 
appearance in the vicinity of Martinique to ita practical 
dissipation in the Gulf of St. Lawrence.’ While 111 a con- 
nection of this character the term “West Indian hurri- 
cane” niay be appropriately nppliecl to this g e n t  storm 
at  any point of its course, nevertheless to do so.does not 
in that case necessarily imply that a t  every point of its 

Simi- 
fmly, throughout its course the storm rnny 
desi nltted a ‘‘tropical cyclone,” as the o servations 

the world, espeoially when fully developed nnd es I libiting 

eastward of b 1 ie North Aniericnii Coiitinent tbe iianie 

r 
? f vy 

portions of t T ie Tropics, occasionally pitsa into est rat rop 

shall a tropicd cyc 9 one or a West Indian hurricane or a 

Whde moving inland oyer t 7 ie North Aniericnii Continent 

ath the storm exliihited cbshructive violence. 

%Oper1: be 
avai 7 able show its tropical origin. I n  the absence of 

1 ALW on ehsrt urn4 of the present issue of t i i s  issue 01 the  REVIEW^. A., jr. 

such knowledge the same storm in temperate latitude$ 
would be named an “extratropical cyclone.” 

Tor1z’w7o.-This nrz111e is npplied to certain s to rm of 
well-known characteristics. While the? occur in con- 
nection with certain cyclonic. sys tenis and esliibit rent 

geopqhic.  cstrn t aiicl of very short duration. 
intensity, tlicy we, nevertlicless, of extremely K oca1 

I .- I 

NOTE ON THE CRUSHING OF A COPPER TUBE BY 
LIGHTNING. 

By K. J. IImrmRn-s. Prof,fcssor of Xeteorolijgicnl Physics. 
[Dat?ol: K p s t i s r  l:ur,.;io, iYa?iiii:gtn!i, 11. (’., : q , t .  1, 191G.I 

Zntrod~(c~lon.-~thougli the collapse of a hollow light,- 
ning rod under the stress of it hmv- clisclinrge has already 
been describcd and esldained.l t.he phenomenon appears 
to be of uiiusnnl occurrence nncl not, very generitllg known. 
It niny, therefore, be wort.li while to discuss in some 
detail m esrrllent example of a crushed lightning con- 
ductor kindly funiisliled for t,liis piirpose by Mr. West 
Dodd, of .Des Mcines, Iown. 
In n letter dat.cd April 5, 1015, ah. l~odcl, referring to 

the coduct.or in question, Sitys : 
Thr rriisliecl till-c \v:w 5 E t A e t .  hiiu:. 11, ci>iistitnt.ed the entire part t.lint 

st:tnqIs on t.11) rif  11ir IIOLIW for t.he jioiiit. 
Tliv res1 of the rod ~ ‘ 3 8  I.l.liJper cni .le iund :d nuut. 50 to 100 feet of that 

was vritdiwl i11t1.i m d l w  .\.oli?:iie ur made smiller in diameter. : ~ q  it m a  
lou~elg woven. 

Thin hqJplm?fl i:i Xil-.liig:?zi :i!.n!!t. six y ~ w s  ngo. and the home ma 
uot diiinipd my-iiclt e\-m a splinter t.almi off. 

Similar pl ic i i~~rnei~ 1 . d  this kiiid Iiiwe orctwred in four or five instancee 
to r a y  !ailwlecl;.e, i ~ t .  iii the p : i t  xmjij’urity of cases where a point ie 
nit. 1 h l  ihc tu: C‘ is riot d : m : i ~ ~ : L I .  

An addi tionnl reason for discussing t;his particidar 
esniiiple of the cfl’ecl; of the “ pinch phenonienoii” a is 
the fsct that it offers clnta suf€icient for m:rking a rough 
estiiiinte of the current, strength of t,he discharge, and 
even n crude estimate of the quantity of electricity 
involved. 

Discription of rotiductor.-Ii’iaure 1 shows two origi- 
nally duplicat,e (so rcport,td), Lollow-. copper li-htning 
rods, one uninjured (nercr in use), the other cruaed by 
R discharge. Tlie uninjured rod consists of two parts, 
shown assembled in i<gurc 1 and separate in .figure 3. 
The conical cap, iiicld plated to avoid corrosion, tele- 
scopes snugly over the top of the cylindrical section, and 
when in place, whore it is left loose or unsoldered, be 
conies the ordinary discharge point. 

The cliniensioiis are : 

Section. 

~~ ~ 

.................................................... 
................................................. 

Cylinder.. 
Con+? Shnllli.. 

Length of conic.al cap, cylindrical portion, 7 cm., total, 
19 cn1. 

Both the cylindrical and the conical portions of the 
rod are securely brazed dong sqiimc joints. 

E#ccts of dieclLnr~/f.--‘l’hn generd effects of t,he dis- 
charge, most of which nre obvious from the illustrations, 
were : 

1. One or two c.enti1netei.s of the point were melted 
Off.  

~~ 

1 Pollock 8 Barraclough. Jniu.-Proc., Xny. SIJC., N. S. Walt-s. 1905, Sg: 131. 
I For tin’ origbi ~1 thk term, ilowwiclely oseh. md a gcnrrnl ~.Li;cussio:i of the pllenome- 

noli, see Norfhrrcp, Phys. Rev., 1307,W: GI; Tram., Amw. electrorhem.soc., 1903,U: 
303. 


