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dently studied his subject  ant1 written his book with some 
care, and  with a view to the  requirements and  opportuni- 
ties of those for whom it is intended, and  it will doubtless 
puove useful a s  a n  i~i troduction to quaternions. 
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F r o m  this  it will be  seen that  P h o l ~ c s ,  on the 	 P I ~ O F E S S ~ I ~ , ~ < ~ ) I ~ A I ~ I Ieven C. I 'ICICERIK(: makes the  follow- 
rnost favorable date,  will be only abcut  14tlistant iron1 ing suggestion in regard to mounting a telescope on a ne\v 
tlie l imb of the  planet .  In 1877 this satellite w a s  oh- plan. I l e  says :-"The small amount of \vork accom-
served with the  I2 jL  rq~iatol- ialof the Morrison Ol~serva-  \vith large telescol~es lias often been the subject of l~ l i s l~e t l  
tory when only 7"  distant. In 111e pl-eseiit opposition the  , unfavoral)le comment,  'This criticism applies with espe- 
satellite \\,~ll t e  rr;uch fainter, 1 tit on the  other  hand t h e  cial force in America, \vllere tliere are nearly a dozen 
brightness of the planet will he c o ~ ~ s i d e r a b l y  telescopes having a n  aper ture  of foot or eyer, besidescliminished. a 
I t  seems possible, therefore,  that  this satellite may b e  seen two of the largest size now in course of construction, ant1 
with glasses of moderate size. t \ ~ oof t~venty-six ant1 t\venty-four inches aperture which 

WASHINGTOS Ahis.,18E1. 	 are unrnountetl and  have heen for several years perfectly UNIVERSITY, 
~iseless.  Among so  Inany it seems a s  if one might be 

-	 , s11;wetl for a trial of tile following plan, wliicl~, if success-E L E h Z E N T S  O F  O U A T E R K I O N S . ' $  
ful, woultl protluce a t  a small expense far more work than 

Uu ,I. S.HARIIY,Ph. I) . ,  Profrssor of Sin heniit~cs,Dnstn out11 	 could be  ol~tained with a mounting of the  usual form. 
College. Suppose that  the  telescope is placed liorizontally a t  

T h e  American uress mav h e  e x ~ ~ e c t e d  I lane rellector in- to  teem for the  ripllt anples to the  meritlian, and  that  a 
t\venty-fire riars elemeAtary  treatises on qua- cii;lecl t g i t s  axis by 4;' is place~l  in fro~;t of it. This  re- 

flector may revolve around al] axis coinc~tl ing\vi t l~ that  of ternions, as work of Professor Har t ly9s  is, we the  telescope. Such a mounting has  I ~ e e n  usetl in transit 
l~ t l i eve ,  the  first of  the  series, it ~ n t r i t s011 this account  , instruments, and  cives much in the  meritlian 
the more attention. The  book has  a cjuite nea t  and  at- I photometer of th; Harvard College Ol~servatory.  'The 
t r a c ~ i v e  exterior, ant1 the mechanical execution is very l~rincipal difficulty \\.it11 a large instrument \voultl 11e in 

the flexure of tlie reflector. This  difficult!. has, liowever, fair, though a few defects in letter press and  enqraving been overcome in a great  measure In rellecting telescopes ary noticeable. T h e  experiment of printing small Alphas  by various ingenious tle~rices. In  the present case, since 
with a n  oblique line through them seems to be  a failure. the reflector rotates only arountl one asis  instead of t ~ v o ,  
Sep 711.45 antl Go. the problem is ~ n u c h  siml~lified. A sliglit motion at  right 

W e  c a r n o t  think the  title hao i~ i lv  chosen. T h e r e  is a n  
% & , 1 angles of perhaps 5" woultl Ile a great convenience, a s  

incongruity, i f  not positive i~npropriety,  in assigning to a will 11e s l~o\vn  belo\v, antl \\:oultl probal~ly be insufficient 
scant  test-book intendetl for beginners in the class-room to materially affect the flexure. I t  may be  said that  it is 
a n a m e  associated these fifteen pears with the great  a n d  I more tlifflcult to make a plane surface than one that  is 
classic \vcrk of Hamilton.  T h ~ s  ho~vever,  is an la t te r  of curved. But  the  principal effect of a s l ig l~ t  curvature 
taste. One  of the  most important  a n d  tliftjcult steps in would be to change the focus of the  telescope, the aber-
the  logical derelopment of the calculus of quatrrnions,  to  ration being much less than the  effect of the  varying 
which their inventor gave no  little attention, IS that  of flexure. Let us admit, however, that  the hest tlefinition 
assigning a versor po\ver to avector ,  o r  of represen t~ng  cannot be ol~tainetl, in considering tlie purposes to ~ v h i c h  
rotation by a symbol t h a t  h a d  hitherto been appropriated such a n  instrument coultl Ile applietl \vitI~out tlisatlvan- 
exclusively to ~ e c t i o n  or  translation. This ,  in the  booli tage.
before us ,  is disposetl of in a few Ilnes, when,  even in a Many atlvantages \\-ill he apparent  on  comparing such treatise where brevity must  he stutlied, it is well ~vort l iy 
of a s  many pages. 'There is, also, throughout the work, a mounting \vith nn equatorial. Great  steadiness woultl 

a n  unfortunate fontlness for the  plane, where  quaternions be secureti, since the mirror woultl Ile the only portion 

arc: often at  a tiisadvantage, ant1 u h e r e  their real power moved, ant1 this ~ v o u l d  be placetl tlirectly upon a low pier. 

ar:d usefulness cannot  be  exhibited. T h e  au thor  niay Instead of a large antl espensive dome \\-llich is moved 
\\it11 tlifficulty, tlie mirror ~voult l  be protectetl by a smallhave iritentletl to  thus  avail hin~self  of the student 's  shetl, of ~vllicli the roof coultl be easily relnovetl. Itgreater  familiarity with t h e  geometry of the  plane, while 1 

introducing him to  a new method ; but it ought  to  be ~yoult l  therefore be  opened ant1 reatly for use in a very 

borne in mint1 that  one of the  chief clainls quaternions short  time, antl ~voult l  quicltly take tile temperature of tlie 
surrountling air. T h e  object-glass woultl he mountetlhave on the  teacher of geometry is that  they a r e  specially clirectly upon a second pier, antl, a s  it 11-ould not befitted t o  free the  student  from the  too prevalent restric- m o ~ e t l ,~voult l  be in very little danger of accident. T h e

tinn of his conceptions to  two dimensions. A curious ex- 	 tube coultl be  made of tin or  other inespensive material, ample of this tendency of the  I12ok IS affordttl near  t h e  
entl in applications to loci. Here  tlie author systemati-	 a s  ~ t s  flexure is of no  importance. I t  coultl easily be  pro- 

cally interprets equations a s  relating to  the  conic sections, 	 tected from the clianges of the temperature so  trouble-
some in the tube of a large equatorial. If preferred it 

n h c n  in reality t h ~ y  frequently relate to quadrics of rev- m i g l ~ t  even be eshaustetl of air, o r  fillet1 < v ~ t h  hytlrogen,olutioo, the  restriction to  plane loci having been eliinin- 1 and the effect of the  changes of temperature thus  greatly atetl in the process of their formation ; and when he comes retlucetl." t o  transform the  proceetling eq~ia t ions  into the  usual 
cartesian forms," instead of substituting a trinomial for T h e  eyepiece could Ile mountetl on a third pier, and 
the  variable vector, he imposes arestr ict lon to  txvo dimen- 	 ~voult l  11e so far tlistant horizontally from the mirror ant1 

ol~ject-glass that  tliere I S  no reason that  it s l~oult l  not be sions by adopting a binomial, and of course comcs out  ~ 
with a plane section in place of the  surface itself. Not- inclosetl in x roolil \vliicli may be warmetl. T h e  comfort 
withstanding these imperfections, Prof. Hartly h a s  evi- in ~ v i n t e r  of worlcing in a ~1~a1.111roo111 \vill be  appreciated 

1)y those \vho have usetl a large telescope in a colt1 cli- 
*: So,  pp. VI I I ,  230. Goston, Ginn, Heath 6: Co., 1681. mate. Tile  result is sure to  be an increased precision in 


