
m an on w atch  throw s his sw itch  w hich places the autom atic broadcaster in control of 
th e  broadcast through d istan t control. A t  e x a ctly  five m inutes of th e  hour, th e  au to 
m atic broadcaster begins and transm its the signal w ith  the accuracy of one one-thou
sandth of a second.

A fte r th e  signal is on th e  air, and in order th a t we can  determ ine a n y  errors in the 
actu al emission of the tim e broadcast, w e receive o ver our own antenn a th e  broadcast. 
O ur receiving sets in the tim e service office, also m ade b y  naval personnel, then  con vert 
th e  signals into  m echanical energy and operate a  printing chronograph, w hich w as in ven ted  
b y  Mr. S o l l e n b e r g e r  some years ago. T his gives us a perm anent record of e v e ry  
signal from  th is O bservatory. W e can also receive and record signals from  other sources.

One of th e  m any advan tages of th is new autom atic broadcaster is th a t b y  installing 
duplicate sets a t d istan t points w e can accu rately  rebroadcast our signals from  those 
points. W hen the apparatus is in stalled  a t distant points, the neon ligh t is flashed b y  
the reception of the tim e signal b y  radio instead of b y  the beat o f th e  stan dard clock 
in our va u lt. The operator a t  the d istan t points then corrects th e  broadcaster in the 
sam e m anner we do here, using th e  radio broadcast signal received. W hen he has his 
broadcaster in step w ith  the radio tim e signal received and has absorbed th e  la g  due to  
the tim e of radio transm ission, his apparatus is ready for rebroadcast, and he likew ise 
goes about his other duties. A t  five m inutes of the hour, a t the tim es designated for 
his station, his apparatus rebroadcasts the W ashington signal w ith  th e  sam e accuracy.

In con trast w ith  the 16 m inutes consum ed in preparation for broadcast under the 
old m ethod, the autom atic m ethod can be set w ithin five or ten seconds. A s a  result, 
w ith  no increase in  our astronom ical staff, we are now able to broadcast signals once 
an hour. A s soon as th e  new  sets are com pleted and installed a t  P an am a and a t 
H onolulu, w e w ill be able to  reach n aval vessels and A m erican m erchantm en a n y  place 
in the world.

O ur original autom atic broadcaster w as placed in service  in M ay 1934, and has 
been used continuously ever since. W e are now building a new set, a p p ro xim ately  the 
sam e in general design, b u t differing in some m echanical details, in order to  reduce 
w ear of parts, insure greater d urability , and reduce risk of interruption. T h e fun da
m ental principles in volved  are identical.

In closing I w ish to  p a y  ju st trib u te  to  th e  unfailing energy and lo y a l cooperation 
o f a ll the personnel a t th is institution  who so a b ly  assisted in perfecting and m achining 
a ll th e  p arts for th is rather com plicated apparatus. In particular, I w ish to  em phasize 
th e  w holehearted cooperation of Mr. P au l S o l l e n b e r g e r  in th e  com pletion of this 
broadcaster.

D uring th e  International A stronom ical U nion ’s Convention in Paris, in J u ly  1935, the 
N a v a l O b servato ry ’s autom atic broadcaster occasioned considerable com m ent b y  the 
assem bled delegates. Three representatives from  foreign countries h ave  a lread y  visited  
th is  in stitution  and observed its operation.

THE CENTENARY OF THE POSITION LINE

Several publications have recen tly  alluded to  a m em orable d ate  in  th e  h isto ry  of 
N avigatio n  —  th a t o f M onday, 18th D ecem ber 1837, a t  the hour o f 10 p.m . —  w hich 
m arks the w holly  unexpected d isco very  b y  the A m erican  Captain  T hom as H ubbard 
S u m n e r  o f th e  position line, know n as the “ Sum ner L in e ”  or as the “ line of p o sitio n ” .

I t  has been considered appropriate to  m ention th is m em orable cen ten a ry  in the 
Hydrographic Review, and to  sa y  a few  words concerning the in ventor and the circum 
stances in w hich he m ade his discovery.

Thomas Hubbard Sumner was born at Boston on 20th March 1807 one of the eleven  
children of Thomas W a ld r o n  and Elizabeth Hubbard Sumner. His forefather, William  
Sumner, was a navigator who had immigrated in 1636 to New England. His father, 
Thomas Waldron Sumner, was an architect and Member of Congress for the State of 
Massachusetts from 1805 to 1811 and from 1816 to 1817. Young Sum ner attended  
Harvard University where in 1826 he obtained his degree of B. A., and it is recorded 
in the archives of the University that in the same year he shipped for Canton as a 
common sailor, sailing on the American clipper ships which at that time were circling 
the globe. On 10th March 1834, he married Selina Christiana M a l c o l m , who bore him 
four children.



L ieu ten an t Com m ander P .V .H . W e e m s , of th e  U .S .A . N a v y , v e ry  judiciously rem arks 
in an article published in th e  U nited  States N a va l In stitu te  Proceedings, Annapolis, 
Jan u ary 1938, th a t C ap tain  S u m n e r ’s discovery  of th e  Sum ner Line or the correct 
concept of w h at th e  line o f position m eans, is an excellen t exam ple of a  d iscovery  as 
opposed to  an invention. In  his own words, he w as p laced in a position w hich indicated 
the principle o f the L in e  o f Position  and he w as shrew d enough to  observe the m eaning o f it.

T he follow ing e x tra ct from  Captain S u m n e r 's log-book indicates b etter th an  a n y  
other account of the e ven t could  do, the e xa ct circum stances under which this im portan t 
d iscovery w as m ade

“ H avin g sailed from  Charleston, S.C. 25th N ovem ber, 1837, bound to  G reenock a, 
series o f h e a v y  gales from  th e  W estw ard prom ised a quick p a ssa g e ; a fter passing the 
Azores, th e  w ind p revailed  from  the Southw ard, w ith  th ick  w e a th e r ; after passing L on gi
tude 210 W ., no observation  w as had un til near the L a n d ; b u t soundings w ere had n ot 
far, as w as supposed, from  th e  edge o f the B an k. T h e w eather was now  m ore boiste
rous, and v e ry  th ick  ; and the w ind still S o u th e r ly ; arriv in g abou t m idnight, 1 7th D ecem 
ber, w ithin 40 m iles, b y  dead reckoning, o f T u skar l ig h t ; the wind hauled S .E ., true, 
m aking the Irish coast a lee s h o re ; the ship w as then kep t close to  the w ind, and 
several tacks were m ade to  preserve her position as n early  as possible un til d a y lig h t ; 
when nothing being in sight, she was kep t on E .N .E . under short sail, w ith  h e a v y  g a le s ; 
a t  about 10 A .M . an a ltitu d e of the sun was observed, and the Chronom eter tim e noted, 
but, havin g run so far w ith ou t an y observation, i t  w as plain  the L atitu d e  b y  dead 
reckoning w as liable  to  error, and could n ot be en tire ly  relied on.

“ Using, how ever, this latitude, in finding the L on gitud e b y  Chronom eter, it  was 
found to  p u t the ship 15 ’ o f Longitude, E . from  her position b y  dead recko n in g; which 
in L atitu d e  520 N . is 9 n autical m ile s ; this seem ed to  agree to lerab ly  w ell w ith  the 
dead re ck o n in g ; but feeling doubtful o f the L atitu d e , the observation  w as tried  w ith  a

Prom “ A New Method of f  indins * Ship’s Position at Sea,”  by Captain Thomas B . Sumner
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L atitu d e  10’ furth er N ., finding this placed th e  ship E .N .E . 27 nautical miles, of the 
form er position, it  w as tried  again w ith  a L a titu d e  20’ N . o f th e  dead re ck o n in g ; this 
also placed th e  ship still further E .N .E ., and still 27 nautical miles fu r th e r ; these three 
positions were then seen to  lie  in the direction of Sm all’s light. I t  then a t once app ear
ed, th a t the observed a ltitu d e  m ust have happened a t all th e  three points, and a t



Sm all’s light, and a t the ship, a t the sam e instant of time, and it  follow ed, th a t Sm all’s 
ligh t m ust bear E .N .E ., if the Chronom eter w as right. H avin g been convinced of this 
tru th , the ship w as kep t on her course, E .N .E ., the w ind being still S .E ., and in less 
than an hour, S m all’s ligh t w as m ade bearing E .N .E . %  E ., and close aboard.

“ T he la titu d e  b y  dead reckoning w as erroneous 8 miles, and if  th e  L on gitud e b y  
Chronom eter had been found b y  th is L atitu d e , the ship's position w ould h ave  been 
erroneous 31 %  minutes o f Longitude, too far W ., and 8 miles too far S. T he ship  had, 
from  current, tide, or error of log, overrun her reckoning, 1 m ile in 20.

“ Thus i t  is seen, th a t an observation  tak en  a t any hour of the day, and a t  an y 
angle betw een the m eridian and E . or W . points, is rendered p ractically  useful, inasm uch 
as the Chronom eter can be depended o n .”

Captain  S u m n e r  afterw ards devoted  him self to  the developm ent of his discovery, 
and he drew  up a few  notes w hich were published for th e  first tim e a t B oston  in the 
form  of a pam phlet entitled  : “ N ew  M ethod of F ind ing a Ship ’s Position  a t S e a ”  (*). 
A t  the tim e, A p ril 1843, this w ork w as favo u rab ly  reported upon b y  a Com m ittee w hich 
had been appointed in this connection b y  th e  N a va l L ib ra ry  and In stitu te  of Boston.

In 1844 an article e n t it le d : “ On Captain  S u m n e r ’s  M ethod o f determ ining the 
position o f a  sh ip ” , b y  L ieu ten an t H . R a p e r , published in the N autical M agazine, gave  
great credit to  this m ethod w hich still further enhanced “ the u tility  o f th e  chronom eter 
a t se a ” .

Speaking a t  G lasgow  of th e  S u m n e r  m ethod, L ord  K e l v i n  to o k  up th e  question 
m ost enthusiastically, rem arking th a t it  w ould be to  the ad van tage  of n avigators, 
w hether old or young, if  this new  m ethod of n avigation  should supplant a ll others.

In  1847, Thom as H ubbard S u m n e r  w as prom oted to  the rank of C ap tain  in recogni
tion  of his im p ortan t contribution to  th e  science of n avigation .

I t  w as in  1850 th a t the tra ge d y  of S u m n e r ’s life  becam e a p p a re n t; it  w as found 
necessary to  place him  in a M ental H om e near Boston.

H is fam ily  w as le ft  in financial distress and in 1852 his w idow  addressed a p etition  
to  the U .S .A . Congress in order to  obtain  help “ in consideration of the d isco very  b y  her 
husband of a new  m ethod of finding a  ship ’s position a t s e a ” ; in 1854 she obtained 
authorisation  for th e  purchase of the “ cop yrigh t of a  w ork published b y  T hom as H . S u m n e r , 
w herein he describes his N ew  M ethod o f ascertaining a Ship 's Position a t S e a ” .

T ow ards 1847, S u m n e r ’s d iscovery  becam e known in  France and w as discussed in 
the Annales M aritim es in an article  b y  a  n avigato r nam ed B a r t h e t , w ho announced 
th a t he w as going to  present a new  graphical m ethod for determ ining the position of 
the ship a t sea which he had found in a  sm all publication  b y  T hom as H . S u m n e r .

N early  fo rty  years had to  pass before A dm iral M arcq d e  S a i n t - H i l a i r e , extra ctin g  
from  S u m n e r ’s d iscovery all th a t it  held, gave  to  n avigators a  p ractical m ethod of 
calcu latin g th e  fix, using a single a ltitu d e sight. T his m ethod w hich he devised  on 
board the frigate  L a  Renommee is explain ed in a  P aper w hich he published in th e  Revue 
M aritim e et Coloniale in  A u gu st 1875 concerning the m ethod of D .R . a ltitu d es. W hen 
he proposed his m ethod, w hich com pares a com puted a ltitu d e w ith  an observed  a ltitude, 
the era o f th e  new  astronom ical n avigation  w as co n se cra ted ; it  m arked the defin ite 
v ic to ry  of th e  chronom eter over th e  form er m ethod of lunar distances. B u t it  w as in 
fact in S t  G eorge’s Channel, on a cold w inter m orning, th a t  the Position L in e  cam e into 
being on 18th D ecem ber 1837.

H .B .

(*) During a research as to the origin of the method, an allusion was found to a similar method which seems to have 
been practised in the Royal British Navy at a still earlier period; this method bore the expressive name of “ Cross 
Bearing of the Sun” . The chief mention of this fact is found in the “Treaty on Navigation and Nautical Astronomy” 
by Staff Commander W. R. M a r t i n , Instructor at the Royal Naval College of Greenwich.


