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UNITED  STATES  SIGNAL  SERVICE  DEW-POINT,
RELATIVE  HUMIDITY,  AND  VAPOR

PRESSURE  TABLES.
The I.ollowing tables are I)ublishod  for the use (tf the obsei.vet.a o[. the

Signal   Service  and  other  co-operating  observers, to  be used  on and
al.tor  July  1,  1889.

Use Of the t,a,fuhe8.
Tlie psyclirometi.ic foi`mula below, aml the t.Tibles  ba,sea upon  il, {lre

for use in obtaining the dew-point an(I relative humidity I.ron re'a(tings
ol' the di`y  aiid  wet thei.mometei.s.     TIIese tables al.e strictly €ii]pljcable
to I.oof. sheltei.s  antl the  wlijrled  psyohrometei.,  but  mELy  be  usetl  witll-
out  much  erroi`  I.or  fill   she,ltel.s  fairly  well  ventilateil.    The  formula
(Ferl.el's)  is  €is  follows:     '

p -p, -0.()00367  P (i -qul+_EEf)  In which,

pej|a[tru`qr';a:;ti]:ed:i:|J.'peg][±}JtL,[':I:i|Tte]r\}e'Jbyu;±]tcd[%.`]r:I;:]'d?7#pCoC`]':%sb:]u[i]egt°t''
T)____      J        1              '

18897   foi`   the   teni-
-i`-+   rl  UUDL,I,I  .

_   ----                                           :_                      I--=_:

_   _._.   I.+I+v  .,v   ,   vGi u]|.ill  iilie  ciov.U,   -17  should  be  -20.

;gj±ji:;jr:i;o;iT:;::i]ijT!i];oiij:;::i:;]§;:;;5:::i:i::[T:`::;:L{::g:j;;;;;!±`§TT!):;\;:;p2:?)n„,
Thisei.i€.Ltaslieetwi]IbeT)astediiithetablesmentio[iedabove,oppositeiiage3,and

tl]e  col`recLioiis  ii]ade  as  indicate(I.

WASH12\TGTON  CiTy,  FcZ»."cur.7/  4,   1890.
A.WdibQ#FF%'Officer



UNITED  STATES  SIGNAL  SERVICE  DEW-POINT,
RELATIVE  IIUMIDITY,  AND  VAPOR

PRESSURE  TABLES.
The l'ollowiiig tables are published  for the use ()I. the obsei.vers ol. tlie

Signal   Service  and  other  co-operating  observers, to  he used  on an(1
al.tor July 1,  1889.

Use of the tabl,e8.
The psychrometric foi.mula below, and  the t{ibles  I)zi,sea upon  it, .Tlre

for use in  obtaining the dew-point and relfltive humidity I.I.om rea(Tings
ol' tlie dry ."1  wet thermometei`s.    TIIese tables al.e sti.ictly ai)pljcable
to root. sheltei.a an(I  tlie  whirled  psychrol]ietei`,  but  may be  used  with-
out  mucli  error  I.or  {ill   slleltei.s  fairly  well  ventilii,tell.    The  formula
(For:e=)pl,Sis::(I)I;oW3:;p(*_„(1+#)|nwlllch7

p = vapor pi'essui`o ol.  saturation at the Clew-I)ojnt temperature.
j); = vapor I)ressure of.  saturation at the wet-bulb temperature.
P = ba,rometi.ic pressui.e.
* = dry therlnometer.
t; = wet thermometer.

Having given € and !J, tl]e values of dew-point and I.elative humiditT
at 29.4 inches pressure (cl]osen  because  it is the mean  pressure I.or all
stations) may be immediately taken fi`om the tables.

Ettample.
Given € = 600;  ! -y = 12°.    Entei.ing the  table  on  page 6, with

! = 60o a,nd * -¢; = 12°, we fin(I tlie dew-point = 350;  a,nd  on  pa,ge
16 the rel€itive  humidity = 39 per cent.

Tliere  is  fl  small  col.rection  to  be ai)plied  to  these values, if gi.eat
refinement  is  I.equired,  at  pressures  grea,tei.  or  less than  29.4 inches.
Tliis may be obta,ined b.y  tlie  use ol. the t€ible on I)age 24 in connection
with  the  vapor  i>I.essure  given  on  p.1,ge  23.    Having  foun(1 the (lew-

•point,  detei`mine the  vat)or pressui.a corresi)onding  to that dew-I)oint.

Then  in  the  table on page 24, with the a,ir pi'essul.e an(I } - y, filid
the correction to this va,pot. pressure.    Find tlie dew-point correspoiid-
ing to this  cori'ected  vapoi.  pi.essure  I.ron the  ta,ble  ol]   page  23, and
with  the col.rected dew-point find the proper relative humidity.

Eacarxple.
Given  P= 27  inches;  € = 60° and y = 48°.    The  table, as above,

gives the dew-point 350.    The va|)or pressure corresponding is.203 of an
inch ;  correction from tlie ta,ble on page 24 for P= 27jinches and € -y
= 12°  is  +  .010.    Vapor  pressure  corrected, = .213;  corresponding
dew-point, = 36o.

Each pa,ge of the relative  hulnidity table is  ten  pages ahead of its
Corresponding  Page of  dew-points.    Tlie  dew-point  36°, Corrected  for
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barometric   |}ressure,  on   page   6,  is   one  line  lower  than   tlie   dew-
point ori.ginally founcl.    The col`responding line, on i}age 16, un(1er the
12° he{`ding, gives the corrected relative hiimi(1ity 40 ]]er cent.

For z``n observation fallii]g outside the limits of the table, the meal.est
va,luos to the observittions iu the tables will  be taken as tlie dew-I)oint
and  relative  humidity.    For  example,  I.or  a  reading  ot.  the  di`y tlier-
mometer  of 440  and a  difference  ol.  the dry  ancl wet tliermometers Qf
150.0,  there being  Ilo  values  given in  tlie  tzbble  for 15°.0 those  1.or  a
difl.erdnce of 140.5 will be taken.   Tlie dew-I)oint and relative liuinidity
will thei.el'ore be recorded a,a -42° a.nd 2 I)er celit.

The values of the vapor pre§sures dowli to -58° Fahl'enheit  used in
comi)uting  these  tatbles  wel`e  obtfbiued  by mea,ns  ol.  Broch's  formula,
which is  ba,sod  on Regna,ult's  observations.    The lowest temperatui.e
at which Regnault observed va,i]or pressure was about -27°.

In the series of observations from wliich the  constants  for  the  psy-
clirometric formula given above was derived, the lowest dry thermome-
ter tempera,tul.e observed was 6°.4 Fahrenheit.

A. W. GREHIIY,
Ohiof  Signal  Officer.

SIGNAL  0FFICB,  WASHINGTON  CITY,
7wzor 1,  1889.
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Tenperc[ha`e Of t]be deuj point, dn degrees  Fcbhifeibheit.

Dew  point.
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Temperoutwe o.f the dew poinii;, bpb degrees  Fahrenheit.

I)iffe,rence between  the clry iund  wet  thermometers  ( t-4'



5

Tenperu,furre of the d,ow pot]d, in d,egress  Falin.enwheit.
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Tenperature Of the d,ow xpoi;ut, in d,egi.ees  Falurewheit.



7

Terxpera,tw.e Of the don poink, in degrees  Fcthi`eiwhedl.



8

Tenpero[twe Of the don powh, in d,egTees Fa,hren:Iwit.
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Tenper¢twrye Of the dew poiat, iHb dregrees  Fahprer.:hekt.
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Tempera,two Of the d,ow pofnul, irl. d,egrees  Fchn.ewhct,i.



12,

Teaperature Of the d,ow point, dub degrees  Falurerthckt.
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Italcatve hunridtty. per cenl.

Relative
Humidity

Ia)'s('-t').-=

D(2°.2)2°.4)2°.6
hI,a

I:a)I:~-aa
( !-t' )

-40-39-38

o0.I CJO . 2 =3Z_35-34_33-32_31-30-.`\,-28_27-26-25_24._23-22-2f-20_19-18-17-16-15_14-13-12-11-10=3

-5019-48=fz_45-44-43-42-41 62646769717274767879

4549525SS7

J2

1216r9232629303338404345474951525456S7596o61926s66

913162023242831333S_38.41434S474850525355575S6o616263

16 -7
20 -6
23 _5
26 -4`
29 _3
32 _\
33 -I
36 0
38 I
41 2
43 3
4S 4

47 5
49 6
51 7
53, 8
55 9

56 10
58 11

59 12
61 13
62 14

93
15
16

6667 17
18

686920.2 19

20

20.4 20.6 I

Differ.e]`ce  between  the clry  fl,nd  \`'et  tl`ei`momete
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Rehaitve lowm¢drtttl , per cent.
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Rehathoe huniddy , fier cerrd.
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Relative lowndddy , per ceii'ut.



17

Rehativ`e lowwidiky , per cent.



18

Rehahive lowwidiky , per cwl.
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Relatkije lowmriddy , xper  cerck.

Difl'ei.once het``'tjcn  the dry €tiitl  wet` thormo motors  ( t-!'
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Ralalive luunvidi,ly , pen.  cerut.
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Rala,time hawid,dy , per cant.
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Relative, fuurmidaty , xper cent.
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vapor pi.essure, i,ib inches.

pyeasE::e`
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Col`i.echov of d,ew richut for prres8'urre.

Dper:s?:i:t

Correction


