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tu t ions  than  in te rpre t ing ,  on a sheet  of d r a w i n g  paper, the  curves in ques- 
t ion by any  m e t h o d  of in te rpre ta t ion .  

Tha t  a subject wh ich  is grasped most  ful ly  wi th  the  use of the  calculus, 
m a y  be treated in a real ly sat isfactory m a n n e r  w i thou t  such aid, we  doubt. 
W e  cannot  unders tand  the  persistence, stil l  l inger ing,  which  characterizes 
the  efforts made  to dispense wi th  the  calculus in pract ice ; an  i n s t rumen t  
tha t  has proved so g r and ly  useful all t h rough  applied mathemat ics .  As  a 
ma t t e r  of fact, some abstruce problems are capable of solut ion w i t h  the  
most  e lementa ry  knowledge  of m a t h e m a t i c s ;  but  w h a t  cumbersome,  in- 
vo lved  reasoning ~ Prac t i t ioners  are said to forget the i r  k n o w l e d g e  of the  
calculus ; but  t hey  should not  : it is a tool wh ich  they  need to keep ready 
for use. W h e n  the  nmthemat ics  have  been thoroughly learned once, t h e y  
m a y  lay d o r m a n t  in the  m i n d  for qui te  a period of t ime,  ready to sp r ing  
into ac t iv i ty  on re f resh ing  the  m e m , - ' y  by a s l ight  review. C . A . E .  

A SIMPLE R U L E  TO DETERMINE THE ~[3ENGTI-I OF A PENDULUI~I. By G. 
Morgan Eldr idge .  

Set  down  the  number  of beats tha t  the  p e n d u l u m  makes  to a m i n u t e  as 
the  denomina to r  of a fr ' tction, and  60 as the  numera tor .  Reduce  the  frac- 
t ion to its lowest  terms.  Square  the  n m n e r a t o r  and  denomina to r  by mul -  
t ip ly ing  each by itself. 

Mul t ip ly  the  length  of a seconds bea t ing  pendu lum,  39"2 inches,  by the  
squared n u m e r a t o r  and div ide  the  product  by the  squared denomina tor .  

The  l eng th  of a p e n d u l u m  is not  the  l eng th  to the  end of the  ball, but  
from the  po in t  of suspension to the  centre  of oscillation, w h i c h  is at some 
dis tance above the  centre  of the  ba l l - - th i s  dist~tnce depend ing  upon the  
we igh t  of the  p e n d u l u m  rod in propor t ion to tha t  of the  ball. 

To i l lustrate  : a p e n d u l u m  beat ing  90, the  fraction is ~,6° its lowest  t e rms  
are ~, wh ich  squared is ~ ; m u l t i p l y i n g  39"2 by 4 and d iv id ing  by 9 gives  
17'42 inches.  -~ p e n d u l u m  bea t ing  120, the fraction is ~ 0 ,  its lowest  te rms  
½, w h i c h  squared is ¼ ; m u l t i p l y i n g  39"2 by 1, d iv id ing  by 4, gives 9"8 inches.  
A pendu lum bea t ing  30, the  fract ion is ~ ,  i ts lowest  te rn  s ~, wh ich  squared 
is ~ ; m u l t i p l y i n g  39"2 by 4, d iv id ing  by 1, gives  156"8 inches.  

[This  is not  i n t ended  for the  scientist ,  but  for the  pract ical  w o r k m a n  w h o  
has forgotten the  square  roo t - - i f  he  ever  learned i t - - w h o  has no idea of the  
na ture  of a logar i thm,  and to w h o m  a formula  is Greek.  I f  wi l l  be en t i r e ly  
w i t h i n  the  range of his comprehens ion  and appl icat ion,  and  the  results are 
c o r r e c t . ~ E . ]  

T H E  PI~INCIPLES OF VENTILATION AND ]--IEATING 7 and the  Pract ica l  Ap-  
pl icat ion.  By  J o h n  S. Bi l l ings ,  M.D.,  :LL.D. (Edinb.) ,  Surgeon  in U. S. 
A r m y .  

The  work  under  considerat ion is pecul iar ly  character is t ic  of a class w h i c h  
has appeared of late years in all  depa r tmen t s  of study, being des igned  to 
br idge  the  chasm tha t  h i the r to  d iv ided  the  branches  of knowledge  com- 
m o n l y  d i s t inguished  as scientific and prac t ica l - -d i s t inc t ions  w h i c h  works  
l ike  the present tend  to obliterate.  

The  au thor  states tha t  he  was actuated in the  product ion of his work  by 
the  endeavor  to comply  wi th  a request  for " s o m e  plain,  pract ical  d i rec t ions  
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as to t l le best  m e t h o d s  of a r r a n g i n g  t he  v e n t i l a t i o n  of a bu i ld ing ,  to be 
g iven,  as far as possible,  in  t h e  form of specif icat ions  w h i c h  can  be easi ly  
unders tood  by  ali  i n t e l l i g e n t  bui lder ,  a n d  no t  in  t he  fo rm of abs t r ac t  m a t h -  
emat ica l  fo rmulas , "  and ,  w h i l e  d i s c l a i m i n g  t he  ab i l i ty  to c o m p l y  s t r i c t ly  
w i t h  sucil a request ,  a n d  to es tab l i sh  a royal  road to knowledge ,  he  ha s  

a t t e m p t e d  to r e n d e r  the  progress  less difficult .  
T h a t  h e  ha s  succeeded i n  th i s  l audab le  effort, a perusa l  of t he  w o r k  

d e m o n s t r a t e s  : a n d  w i t h  a fnl l  app rec i a t ion  of t h e  i m p o r t a n c e  of t he  sub- 
jec t  w i t h  w h i c h  i t  deals  we c o m m e n d  it  to t he  pub l ic  a t  la rge  as we l l  as to 
those  specia l ly  in t e res t ed .  W . B . C .  

SPON~S MECHANICS' OWN BOOK : a M a n u a l  for H a n d i c r a f t s m e n  a n d  A m a -  
teurs .  L o n d o n  a n d  .New Y o r k  : E .  & F. N.  Spon,  1885. 

T h i s  is a c o m p e n d i u m  of i n f o r m a t i o n  useful  a l ike  to t h e  profess ional  a n d  
to t he  a m a t e u r  m e c h a n i c .  ~ h e  l a t t e r  will  f ind  in  i t  t h e  k n o w l e d g e  w h i c h  
he  requi res  for h i s  p a r t i c u l a r  h o b b y ,  w h a t e v e r  t h a t  m a y  be, a n d  t he  fo rmer  
m u s t  be ra re ly  sk i l l ed  in  his  a r t  i f  he  c a n n o t  f ind  in  i ts pages po in t s  in  h i s  
~)wn specia l ty  w h i c h  h a v e  h i t h e r t o  escaped h is  r e s e a r c h ;  a n d  w h e n  h e  
needs - - a s  eve ry  one  does s o m e t i m e s  n e e d - - t o  exp lo re  k i n d r e d  b r a n c h e s  
of ar t ,  h e  wi l l  f ind  in  th i s  book a guide,  a c o m p a u i o n  a n d  a serv iceable  
f r iend.  G . M . E .  

PHYSICIA~'~S VISITING LIST FOR 1885. 12raG. P h i l a d e l p h i a  : P. B lak i s ton ,  
Son & Co., P u b l i s h e r s .  

T h i s  s t a n d a r d  book, n o w  in  tile t h i r t y - f o u r t h  yea r  of i ts  pub l i ca t ion ,  a n d  
so wel l  k n o w n  to phys ic i ans ,  calls for a few words  of praise,  i t  b e i n g  t h e  
a i m  of i ts  p u b l i s h e r s  c o n s t a n t l y  to add  to i ts  excel lence  w i t h o u t  m u c h  
i n c r e a s i n g  t h e  size of t he  book.  I n  add i t i on  to t he  b l a n k  leaves,  p roper ly  
ru led  for a v i s i t i n g  list, m o n t h l y  m e m o r a n d a ,  etc., we h a v e  M a r s h a l l  H a l l ' s  
m e t h o d  for t r e a t i n g  a s p h y x i a ;  Sy lves t e r ' s  for p r o d u c i n g  ar t i f ic ia l  respi-  
r a t i on  ; a l is t  of n ew  remedies  by  Dr. H e n r y  Morris ,  in  w h i c h  cocaine  is 
s i n g u l a r l y  omi t t ed  ; t he  usual  dose tab le  ; poisons  a n d  t h e i r  an t ido tes ,  a n d  
t h e  dec ima l  s y s t e m  of w e i g h t s  a n d  measu res  w h i c h  we are  g lad  to see is 
m a k i n g  such  h e a d w a y  in  scient i f ic  med ic ine ,  l e a v i n g  l i t t l e  or n o t h i n g  
to be des i red  in t h i s  i n d i s p e n s a b l e  \-(flume for t h e  pocke t  of t h e  busy  
p r ac t i t i one r .  I . N .  

BACTERIAL PATHOLOGY ; a series of papers  on  t he  E x h i b i t s  a t  t he  Biological  
L a b o r a t o r y  of t he  H e a l t h  E x h i b i t i o n  u n d e r  t he  c h a r g e  of W a t s o n  Cheyne .  
12raG. ~qew York  : I n d u s t r i a l  P u b l i c a t i o n  C o m p a n y .  1885. 

T h e  scient i f ic  as wel l  as popu la r  i n t e r e s t  in  t h i s  subjec t  is so g rea t  t h a t  i t  
h a s  been  t h o u g h t  wel l  to collect  t h e  series of l~Qners w h i c h  h a v e  appeared  
in  t h e  L o n d o n  Lancet, in  t h i s  l i t t le  v o l u m e  w h i c h  is l i t e ra l ly  r u n n i n g  over  
w i t h  m a t e r i a l  for t h o u g h t  a n d  ac t ion ,  by  our  cons t i t u t ed  au thor i t i es .  T h e  
micrococus  of p n e u m o n i a  a n d  t he  bac i l lus  of t y p h o i d  fever  a n d  tuberc le  
are  br ief ly  descr ibed,  a n d  i l lu s t r a t ed  w i t h  some exce l l en t  wood-cuts.  W e  
h a v e  also t h e  baci l l i  e x i s t i n g  iu m i l k  a n d  b u t t e r  g iven ,  w h i l e  t he  p a m p h l e t  
.concludes wi t i l  t h e  var ious  r ae thods  used in  t he  l abora to ry  for cu l t i va t i on  


