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A DIGITAL INDICATOR FOR MAXIMUM WINDSPEEDS 

e range of 0-51 m.p.h 

Voltag pu t  from a generator- type anemometer can be d i sp layed  
i n  a v a r i e t y  of ways. A d i s p l a y  s u i t a b l e  f o r  photorecording was 
r equ i r ed  dur ing  a  r e c e n t  s tudy.  D i g i t a l  p r e s e n t a t i o n  i n  t h e  camera 
f i e l d  (using s imple decimal code) was s e l e c t e d  f o r  maximum l e g i b i l i t y  
and accuracy over t h e  more obvious analog format .  Maximum windspeed 
dur ing  t h e  t i m e  i n t e r v a l  between f i l m  exposures w a s  chosen a s  t h e  
more s i g n i f i c a n t  wind parameter t o  be recorded ,  a l though ins tan taneous  
windspeed could have been s i m i l a r l y  measured. 

The system f o r  measuring peak windspeed r e q u i r e s  t h e  fol lowing:  

1 )  Reference v o l t a g e  gene ra t i on ,  
( 2 )  Vol tage comparison, 
(3) One-way reba lanc ing ,  and 
( 4 )  Readout and reset. 

Reference v o l t a g e s  a r e  produced wi th  a  52 - r e s i s to r  series d i v i d e r  
ope ra t i ng  a t  a  low c u r r e n t  l e v e l  from a s t a b l e  mercury b a t t e r y .  The 



s e r i e s  d iv ide r  was chosen t o  u t i l i z e  a  number of p rec i s ion  r e s i s t o r s  
and an  a v a i l a b l e  52-position s tepper  switch.  The 51  f ixed  r e s i s t o r s  
i n  the  chain were 0.1-percent to le rance .  A wire-wound v a r i a b l e  r e s i s t o r  
completes t h e  cha in  and allows f o r  proper c a l i b r a t i o n  of a l l  s t e p s  i n  
t h e  chain.  More inexpensive 5- o r  10-percent t o l e rance  co ponents can 17 be used i f  s e l ec t ed  and pos i t ioned  properly i n  t h e  chain.-- 

The reference  source vol tage  i s  6.75 v . ,  which is adequate f o r  a  
peak windspeed i n  excess of 51  m.p.h. The f i n a l  wire-wound r e s i s t o r  i n  
the  cha in  c r e a t e s  the  necessary vo l t age  drop from t h e  r e fe rence  b a t t e r y  
t o  e s t a b l i s h  t h e  proper vo l t age  s t e p s  of about 100 mv. per  m.p.h. The 
drop across  t h e  v a r i a b l e  r e s i s t o r  is  then about equiva lent  t o  an 18-m.p.h. 
s t e p .  

Other vo l t age  dividers-?' could have been used here  wi th  equal  
success.  An example of a p a r a l l e l  d iv ide r  would be t h e  Kelvin-Varley 
o r  one of its v a r i a n t s .  These p a r a l l e l  d i v i d e r s  r e q u i r e  s e v e r a l  s tepping  
switches bu t  reduce t h e  number of rebalancing s t e p s .  A p a r a l l e l  d i v i d e r  
a l s o  o f f e r s  t h e  p o s s i b i l i t y  of i nc rease  i n  f u l l - s c a l e  measurements. 

Voltage comparison i s  performe a  simple c i r c u i t  incorpora t ing  
a  un i junc t ion  t r a n s i s t o r  ( f i g .  I ) . -  Out-of-balance condi t ions  re- 
qu i r ing  higher  re ference  vo l t ages  f i r e  t h e  uni junct ion  and t h e  s i l i c o n -  
con t ro l l ed  r e c t i f i e r  (SCR) providing stepped vo l t age  increments u n t i l  
balance i s  obtained.  I f  i npu t  vo l t age  from t h e  anemometer equals  o r  is  
l e s s  than t h e  r e fe rence  vo l t age ,  t h e  system is s t a b l e .  Thus only the  
maximum vol tage  is r e g i s t e r e d .  S e n s i t i v i t y  of t h i s  vol tage  comparison 
c i r c u i t  is adequate t o  i s o l a t e  the  approximately 100-mv. s t e p s  equal ing 
the  1-m.p.h. increments.  A long-term s t a b i l i t y  of 10  mv. o r  better i o  
claimed f o r  t h e  comparison c i r c u i t  which in su res  a s t a b l e  c a l i b r a t i o n .  
To minimize power supply v a r i a t i o n  and its e f f e c t s  on c i r c u i t  operation, 
t h e  comparison c i r c u i t  a l s o  opera tes  on mercury c e l l s .  
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Two s t e p s  a r e  r equ i r ed  t o  e s t a b l i s h  t h e  proper  t h r e sho ld  f o r  t h e  
u n i j u n c t i o n  t r a n s i s t o r  comparison c i r c u i t .  With t h e  i n p u t  sho r t ed  
and t h e  r e f e r e n c e  b a t t e r y  removed, Ro i s  ad ju s t ed  t o  a  p o i n t  where t h e  
c i r c u i t  i s  about  t o  f i r e .  Next, Ro is  ad ju s t ed  such t h a t  a n  i npu t  
v o l t a g e  equa l  t o  1 m.p.h. w i l l  cause t h e  u n i j u n c t i o n  t o  f i r e  and t h e  
s t eppe r  t o  advance cont inuous ly .  R e s i s t o r  Rt i s  ad ju s t ed  f o r  maximum 
temperature  s t a b i l i t y .  It may be necessary  t o  r e a d j u s t  Ro a f t e r  R t  
has  been ad ju s t ed .  

C a l i b r a t i o n  c o n s i s t s  of s e t t i n g  t h e  v o l t a g e  s t e p s  a long t h e  
d i v i d e r  cha in  equa l  t o  t h e  1-m.p.h. v o l t a g e  increments  produced by t h e  
anemometer. This  may be done i n  a wind t unne l  where windspeed can be  
a c c u r a t e l y  determined. By adjustment  of t h e  s i n g l e  series r e s i s t o r ,  
a l l  s t e p s  a r e  e s t a b l i s h e d  i n  t h e  proper  sequence. A t  a  cons t an t  wind- 
speed,  t h e  s t e p p e r  i s  r e s e t ,  t hen  allowed t o  s t e p  t o  t h e  s t a b l e  
p o s i t i o n .  Adjustment of t h e  d i v i d e r  cha in  s e r i e s  r e s i s t o r  i s  con- 
t inued  u n t i l  r eadout  i n d i c a t e s  proper  windspeed. 

Reset  is accomplished a t  t h e  end of each sample per iod  by 
a c t u a t i n g  t h e  s t e p p e r  t o  t h e  home o r  ze ro  p o s i t i o n .  A t  t h e  end of 
t h i s  r e s e t  c y c l e ,  i f  t h e  anemometer i s  producing a  v o l t a g e ,  t h e  
v o l t a g e  comparison c i r c u i t  s ense s  an  unbalance and causes  t h e  s t e p p e r  
t o  c y c l e  t o  t h e  a p p r o p r i a t e  ba lanc ing  v o l t a g e  a long t h e  d i v i d e r  cha in .  

Readout of t h e  peak windspeed i s  by coded l i g h t s .  Simple decimal 
coding on t h e  s t e p p e r  p rov ides  t h e  c o n t a c t  c l o s u r e s  f o r  t h e  l i g h t  bank 
p r e s e n t a t i o n .  The l i g h t  bank i s  i l l umina t ed  s l i g h t l y  p r i o r  t o  t h e  
camera p u l s e  and t h e  s t eppe r  i s  r e s e t  a t  t h e  te rmina t ion  of t h e  camera 
sequence. 

The system is  b a t t e r y  ope ra t ed ,  a  requirement  f o r  t h i s  type  of 
unat tended s e r v i c e .  Cur ren t  d r a i n  i s  low; r e g u l a t i o n  of s u p p l i e s  i s  
no t  c r i t i c a l  w i th  t h e  except ion  of t h e  r e f e r ence  supply.  

Manual t e s t  and r e s e t  f unc t i ons  can be  added f o r  de t e rmina t i on  of 
s a t i s f a c t o r y  o p e r a t i n g  c o n d i t i o n s .  Manual r e s e t  i s  accomplished a s  
shown on t h e  schematic  diagrams ( f i g .  1 ) .  A t e s t  f u n c t i o n  f o r  simula- 
t i o n  of a peak windspeed c o n s i s t e d  of a  s i ng l e -po l e ,  double-throw, 
pushbut ton swi t ch  t o  d i sconnec t  t h e  anemometer and connect a  r e f e r e n c e  
b a t t e r y  t o  t h e  i n p u t  t e rmina l s .  

P a r t s  l ayou t  i s  no t  c r i t i c a l ;  t h e  arrangement used ( f i g .  2)  was 
adequate .  An edgewise vo l tme te r  used t o  monitor i n p u t  v o l t a g e  on a n  
i n s t an t aneous  b a s i s  ha s  been removed f o r  c l a r i t y .  It i s  n o t  r equ i r ed  
f o r  normal ope ra t i on .  
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Note: S is Type 45, 50 position stepper; 3 nonbridging circuits 

Figu re  1. --Schematic drawing of anemometer circzdit. 

Figure 2 .  --Completed c ircui t  
with reference divider w i r -  
ing swung a129 and panel 
meter removed for c lar i ty  . 


