
Riccioli on Measuring Time 
 

First example:  A pendulum of 3 old Roman feet 4 
inches in length with a 1 pound bob 

     21706 arcs in 21660 sidereal seconds 

Second example: A pendulum of 3 old Roman feet 4 
inches, with an 8 ounce iron sphere 

 87758 arcs in 86400 sidereal seconds 

 “I set up nine companions (well instructed in this matter, who almost all 
publicly practiced Philosophy or Theology or Mathematics) so that they 
succeeded each other in the counting after about every half hour; and in 
the year 1642 from noon on April 2 to noon on April 3, we maintained a 
count of simple vibrations, whose number, from the pebbles thrown in 
the vase every 60 vibrations, was found to be 1466 sixties and in addition 
38 vibrations.  But a day of the primum mobile contains 1440 of its own 
minutes.  The solar day indeed is 1444 primum-mobile minutes.  There-
fore such a pendulum in one day of the primum mobile completes sixty 
times 1462 vibrations and in addition 38 vibrations, when it ought to 
complete only 1440 if a single simple vibration corresponded to one 
second; therefore I added one ring to the chain so that the number of 
vibrations might turn out less, and it might approach more nearly in each 
of its vibrations to a second of the primum mobile.” 

Almagestum Novum, 1651, p. 86  

 

Third example: A pendulum of 3 old Roman feet 4 
+20/100 inches with an 8 ounce iron sphere 

86998 arcs in 86400 sidereal seconds 

  





 

 

 

 

 



 

 

 





Constant of Proportionality: A Key Parameter 
-------------------------------------------------------------- 

 
   velocity �v  time     distance  v  time2  
 
     g : velocity acquired in    dg : distance of fall in 
   the first second    the first second 
 
 
 
Galileo (remark in a letter to Peiresc, 15 January 1635) 
 
 4 cubits in the first second   (197 cm) 
 
 
Mersenne (in Harmonie Universelle, 1636, confirmed in 1640s) 
 
 12 Paris feet in the first second   (394 cm) 
 
 
Riccioli (in Almagestum Novum, 1651) 
 
 15 Roman feet in the first second   (467 cm)1 
 
 
{Huygens (in 1659, then in Horologium Oscillatorium, 1673) 
 
 15 Rh feet 7½ in. in the first second   (490.4 cm)} 

                                                 
1 Using Riccioli’s 312 old Roman ft height for the Tower of Asinelli, which is now said 
to be 97.2 meters high; if instead one uses 29.57 cm for the old Roman ft (Koyré, Klein), 
the distance of fall in the first second 444 cm, a nearly 10 percent error that is difficult to 
explain insofar as the error appears to be uniform across all Riccioli’s announced values, 
and therefore cannot be attributed to either air resistance or to timing errors, but only to a 
uniform error across all his announced heights. 


