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end of th is  chap ter (p. 122) the au tho r 
force increases as the  cube of the speed for 

per horse-pow er dim inishes in  the  sam e 
th is  was arrived  at, especially, in view of

“ T H E  C O N Q U EST OF T H E  A I R ”

Sirs,—A part from  personal privilege, a reply to a review is only justified w hen new facts 
are b rought out for th e  benefit of readers. This is the au th o r’s excuse for replying to the 
review of “ The C onquest of the  A ir,” on pages 40 to 42 of the Jan u a ry  Jou rna l .

In  the first place, th e  w riter m ust express his satisfaction  th a t th e  only portion of the 
book w hich is based on his own work, nam ely, th e  ch ap te r dealing w ith the “ Ocean of A ir,” 
is regarded so favourably. The g reater portion of the book is, as the review states, a com 
pilation from  various sources, which, however, are believed to be reliable. Inc iden ta lly , it 
m ay be said th a t the nom enclature of the Zeppelin balloon, to w hich exception is taken, is 
correct, for it was no t un til the destruction of No. 4 th a t the new  num bering  was begun. 
M ention of the com partm ents in the rigid system  was no t om itted  since on page 108, in 
speaking of the  Zeppelin balloon, it is sa id : “ I t  will be noticed th a t some of the ideas, which 
have been used to secure safety  a t sea, nam ely , the division into com partm ents and the 
duplication of the engines, were applied to th is balloon.” The m ost serious criticism , 
however, is th e  fo llow ing : “ Tow ards the
springs upon us th is  axiom  ‘ th a t th e ‘m otive 
balloons of sim ilar design and  the  w eight 
ra tio .’ W e should have liked to see how  
the fact th a t  in the exam ple given the speed is doubled w hen the horse power is squared .” 
The im portance of th is subject seem s to require a full explanation of the  au th o r’s s ta tem ent, 
tak en  from  a recen t book, “ L ’A eronautique,” by Com t. P au l R enard , th a n  whom  no onP w rites 
m ore accurately  and clearly. H e  s a y s : “ T he general law is th a t  th e  m otive force is p ro 
portional, not, like the trac tion , to the  square, bu t to the cube of the  proper velocity. To 
double th e  velocity of an  aerial vehicle, o ther th ings being equal, the  m otor m u st be eight 
tim es as powerful, to trip le it the power of the m otor m ust be m ultip lied  by 27, e tc .” The 
ligh tness of the  m otor is expressed by the  quotien t of the  w eight of the  m otor divided by 
the horse-power. Now, 30 years ago steam -m otoirs weighed about 100 kg. per horse-pow er and 
consequently  dirigible balloons were im possible. In  1884 Capt. R enard  constructed  an  electric- 
m otor of 44 kg. w hich was exceptionally ligh t and  gave a velocity of 6*5 m etres per second. To 
double th is speed and  bring it  up  to  13 m etres it was necessary  to have the m oto r eight tim es 
ligh ter, or no t m uch  m ore th an  five kg. per horse-power. T his is about w hat exists to-day, and  
consequently  we see dirigibles a tta in in g  a speed of 12 to 15 m etres per second. The sam e 
explanation is given by A. B erget in  his “ R oute de I’A ir,” w hich has been tran sla ted  in 
E n g lan d  under the sam e title  as the  au th o r’s work (and was reviewed in the  October Journal ) .  
In  the exam ple criticised, if a velocity of 13'5 m iles per hour requires 8’64 horse-pow er, w ith  a 
m axim um  w eight of 178 pounds, a speed of 27 m iles per hour, or tw ice as m uch, will require 69 
horse-pow er, or eight tim es m ore, and  th e  w eight per horse-pow er can only be 22 pounds, or 
about one-eighth of the original w eight, for the  sam e balloon.

T he following sentence appears am biguous to th e  re v ie w er: “ In  a balloon the carrying 
capacity is proportional to the  volum e, w hich increases as the  cube of the  surface and w eight.” 
A  com parision of the  advantage for tran sp o rta tio n  of the  large balloon over the large fiying 
m achine was in tended, and it was expected th a t the  reader would rem em ber th is  m ore am ple 
s ta tem en t in  a previous ch ap te r: “ Since the  lift of a balloon increases as the  cube of the 
linear dim ensions, but the surface, and consequently  the  resistance of the air, only as the 
square of these dim ensions, it follows th a t the larger balloon w ith an equal speed will carry  
m ore weight, exclusive of its m otors, th an  the  sm aller one.”

As regards the  om ission of any discussion of lift and  drift, aspect-ratio , stability , and the 
resistance of the air, etc., the  au th o r would say th a t his “ P r im e r” is in tended  for the m an  in 
the  street, and the publishers required  its con ten ts to be confined w ith in  200 pages.

A. L a w r e n c e  R o t c h

Blue H ill M eteorological O bservatory, U.S.A.
M arch 14, 1909.

T H E  D A G E N H A M  G R O U N D

Sirs,—As C hairm an of the  E xperim en ta l G round Com m ittee, I  take strong exception to 
th e  rem arks of Mr. T u rn e r a t the A nnual G eneral M eeting. H e m ight have taken  the trouble 
to ascertain  the real facts before m aking  such sweeping assertions.

H e asks who chose the  ground a t D agenham , and w hether it was chosen by all the 
m em bers of Council “ in a b o d y ” or th e  C om m ittee. The Council, of course, had  no th ing  to 
do w ith it. I t  was chosen by the  “ properly co n s titu te d ” Com m ittee, all the m em bers of 
w hich visited  the  ground— m ost of th em  two or th ree  tim es—before it was definitely decided 
upon. The ground was regularly  used by only four or five m em bers (not “ one or two ”), and 
it is a very great pity th a t m ore did no t avail them selves of it. IMr. T u rn e r sta tes th a t this
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