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CALIBRATION, OF THE HOPKIMS BLASTBQETQ 

Abstraat 

'Phia report gives the reeult o o f  oalibration measurewntr mad 
on the Hopkinla Blastmeter and alao'a brief  discuaoion of the accuraay 
of the ae measurementr. 

MY. Kent, in Ballistic Researoh Laborato~y Report No, 
176, h,as developed the theory of the Hopkins Blaatmeter. 
Under his direotlon the same instrument has been calibrated. 

The theory gives us 

( la) 

Here I 1s the irnpulae of the exploalon and %, i s  the 
observed defleotion i n  the ballistict galvanometer, The 
diefinition of the other uonstants and the prooe8ures for 
measuring them w e  both giaren in the aforementioned report, 
his report gives the reatllts of such measurements t o g e t h ~ r  % wit a brief dieouesion of the ir  aacuraay, 



I n  ( l a )  nO,, If i s  i n  r ad i ans .  A s  ndmaxll, the number 

of scale d i v i s l o n e ,  is more convenient  to observe we shall  
w r i t e  

where flLu is the number of male  d l v i a i o n s  p e r  rad ian .  

Two ballistio galvanometers were a v i l a b l e .  One I s  a 
Leeda and Northrup mlr~or-telesoope type;  the o t h e r  ie a n  
aluminum p o i n t e r  type designed by DP, Hopkine. J, F, an6 L 
mere determined for both galvanornetera, I n  t h e  L & N type 
i t  i s  easily seen that L = 2 4  where 1 i s  the scale d ie t anoe  
i s  c e n t i m e t e r s ,  

Under different aonditions I tRn ,  the total o i rcu i t  rs- 
a i s t anoe  w i l l  vary. Sinoe the o ther  q u a n t i t t e a  are constast, 
w e  shall w r i t e  f i n a l l y  - 

where 

B = 

The determined values of Bfl are - 



For L Ch: N Galvanometer For Hopkins Galvanometer 

B = 1.97 9 sec per ohm per d iv .  
cm 

= 2.01 x 10-3 Q see per o h  per div .  
cm 

, 2.86 x 10-5 lbe sec per ohm per div.  
;;;2 

; 1.95 x lom6 Atmos sec per ohm per htv.  

B r 1600 ne ssc per ohm per div.  -5 
t 1.63 a2 aec per ohm per d iv .  

om 

= 2.32 x 10' lbS 1.0 per ohm per dir. 2 

r 1.58 r 10'3 Atmos sec per ohm per dil 

It is seen that the L & N galvanometer would be about 
800 t imes as sens i t i ve  as the Hopkine galvanometer i f  the 
c i r c u i t  r e s i s t ances  were equal. For aocurate readings,  
however, t h i s  r ea i s t anae  must be l a r g e r  ( s ee  p. 18, BRL 
Report No. 176) when the L & M galvanometer ir used and t h i s ,  
of course,  reduces i t s  comparative s e n s i t i v i t y .  For instance,  
i f  500 ohms are used i n  t h e  L & N o l r o u i t ,  t o  obtain the same 

D D accuraoy (-S Hopkins = -J L & N) with the Hopkin6 galvanometer, 
o n l y  14.4 ohma need be-used. Thus i n  t h i s  case,  the L & N 
g~,lvanorneter 18 23 times a8 sensitive as the Hopkina lnstrumenta 

I 

Three s e t s  of measuremonta were made, one on the blastmeter', 
proper and one each on the two galvanometers. 

ti 
i 

The Measured Values of the Blastmeter  Constants 

"yn I s  taken as 1.4 

"po\ the atmospheric pressure ,  i s  taken as 1033 gr3 
cm 

K = 1820 @/om2 



nA14 and "V " should be aaourate t o  within a f ew  peroent. 
Although *KQO&& no t  be determined very  acourately (about 
?O$ poeslble e r ro r )  due t o  the f ~ i o t l o n  preeent, this I s  
no t  serious as the  fo3lowing will show. 

3- 
Po vo 
K w 165 That is to say, the 

restoring f o r m  due t o  the compressed air i s  oves one hundred 
times as  p e a t  as that due t o  the spring. If appreoiable 
air leaks out, even in the short time in whioh the blaet 
i s  act ing upon the blastmeter, 

will n o t  repreeent  the uompressed air component of the 
restoring force a c m r a t s l y ,  Thls may cause an appreoi&ble 
error in the  v alue f o r  "BU, 

assumed ax 
ment I s  wound f i v e  

to be oonstant .  The er ror  i n  the measure- 
peroent .  

The Measured Values of the & N (falvanometer Constantq 

Ta P 5.46 ~ e c o n d a  

R, = 177 ohme 

L = 100 ~ c a l e  divisione per radian 



*TaU and tlLY are aocura te  t o  wi th in  one peroent. 
The probable e r r o r s  for and *f"m about  two o r  three 
percent while that f o r  Ro is somewhat larger. 

l t F V s  determined by the formula 

'JN i s  the product of these two reduoed t o  the proper 
units. n T  l1 i~s aasumed to be equal to T,. T h i s  must be 

45 rgw true s inoe  t h e  air damping i s  b m a l l .  Luoklly, It i a  ''3 
t ina t  enters into ItBl1 and It is mom aaourate than ei ther  Vu 
o r  I1FM taken separately. 

I11 

The Meaeure8 Values of the HQP~QIS tklvanometer Constantg 

L = 6.93 dlvieions per radian 

T, = 3.08 seoonds 

3 = ,629 x 10 radians per amp. 

f o r  r = 11 ahme 

T, = 3.10 aec. 

J g = 3.82 x loo4 coulomb B @ O / F B ~ ~ M  



L, T,, f, r, & Tr are aocurate to within one percent. 
The error in Aa and especially Ar is larger. 

I1 J It 
I t J H  and are calculated as above. 

ll J H  
Again the very aocurate P alone enters into the determination 
of I1Bfl. 

Daniel Shanks 
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