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SHORT DISTANCE MEASUREM ENT WITH THE T E LL U R O M E TE R

By D.H. Richardson, O .L.S.

The T e llu ro m e te r  has been  j 
t r ie d ,  p ro v en  and accep ted  fo r m e a su rin g  
long lin es  a t a c c u ra c ie s  a c c e p ta b le  fo r  
geodetic  s u rv e y s . As the O n ta rio  H ydro i 
S u rvey  D e p a rtm e n t w as co n cern ed  w ith  
m e a su rin g  lin es  f ro m  500 fe e t to  10 ,000  
fe e t a t an a c c u ra c y  of 1 /1 0 ,0 0 0 , w e  
undertook  w ith  the  a s s is ta n c e  of M r. B la ir  
E rsk in e  of the T e llu ro m e te r  C om pany, in 
Ju ly  of la s t  y e a r ,  a fie ld  t r i a l  of .the T e l l 
u r  o m e te r  sy s te m  of d is ta n c e  m e a s u re m e n t 
to  d e te rm in e  its  ad ap tab ility  to  s h o r t  d i s 
tan ce  m e a s u re m e n t.

The type of jo b  and a r e a  chosen  
fo r th is  te s t  w as a p h o to g ra m m e tr ic  c o n tro l 
su rv e y  being conducted  by our R e s id e n t j 
S u rv e y o r, H„ W ilde, O .L .S .  along the  
v a lley  of a n o r th e rn  r iv e r  fo r  a d is ta n c e  of 
som e tw enty  m ile s .

In te r -v is ib le  po in ts  along the 
r iv e r  w ere  p ick ed  out a s  te l lu r  o m e te r  s ite s . 
T h ese  po in ts  w ere  m a rk e d  by iro n  b a r  o r 
b r a s s  caps cem en ted  in ro c k s . W henever 
p o ss ib le  the id e a l condition  of the ground  
fa llin g  aw ay f ro m  the s ite  in the d ire c tio n  
of the  m e a s u re m e n t w as fo llow ed . How
e v e r ,  th is  did no t apply  th ro u g h o u t a s  the  
t e r r a in  w as ty p ic a l of m o s t n o r th e rn  r iv e r  
v a lle y s , i . e . ,  s te e p  high b an k s , low f la t 
g ra v e l b ed s ; ro ck y  r id g e s ;  h eav ily  w ooded 
a r e a s ,  lig h tly  wooded a r e a s ;  open co u n try  
e tc . and f a s t  w a te r . The p h y s ic a l f e a tu re s  ] 
en co u n te red  w ere  so  w idely  v a r ie d  th a t j 
a lm o s t a l l  p o ss ib le  cond itions fo r getting  
good and bad  re a d in g s  w ere  d ea lt w ith .

!
The m o s t tim e  consum ing  p a r t  ( 

of the job  w as tra n s p o r t in g  the  equ ipm en t 
f ro m  s ta tio n  to  s ta tio n . The w a te r  w as 
v e ry  low in the r iv e r  and w ith  m any  ra p id s  
it  w as slow  w ork .

j
The fie ld  p a r ty  co m p rise d  two j

o p e ra to rs  fo r  each  un it and two boatm en . ‘ 
E ach  un it w as su pp lied  w ith  a v eh ic le  and j 
u sed  the boat when n e c e s s a r y  to  c ro s s  and | 
r e - c r o s s  the r iv e r .

A sy s te m  of hopping the 
in s tru m e n ts  w as u sed . T h is  m ean t th a t 
one in s tru m e n t re m a in e d  a t the sam e s ite  
fo r two m e a s u re m e n ts  b e fo re  m oving 
ahead . The phone s y s te m , an in tre g a l  
p a r t  of the eq u ip m en t, m a in ta in e d  co m m 
u n ica tio n s  betw een  s ta tio n s  and w as in v a l
uab le  fo r  bo th  the  te l lu r  o m e te r  m e a s u r e 
m e n ts  and the v e r t ic a l  and h o r iz o n ta l angle 
m e a s u re m e n ts  m ade w ith the Wild T2 th e o 
d o lite .

The a v e ra g e  tim e  n eeded
fo r one d is ta n c e  m e a s u re m e n t w as le s s  
than  h a lf  an hour includ ing  se ttin g  up the 
eq u ip m en t, tak ing  12 s e ts  of re a d in g s  and 
re -p a c k in g  th e  eq u ip m en t again  b e fo re  
m oving on to  the nex t s ta tio n . B efo re  
leav ing  the s ta tio n , a qu ick  check  w as m ade 
by red u c in g  the  c o a r s e  r e a d in g s . It m ay  
be seen  f ro m  th is  th a t our r a te  of p r o g re s s  
depended on how qu ick ly  we w ere  ab le  to  
m ove be tw een  s ta tio n s .

The d is ta n c e  be tw een  the 
s ta tio n s  w as m e a s u re d  by te l lu r  o m e te r , 
tak ing  12 s e ts  of r e a d in g s . T h e se  r e a d 
ings w ere  checked  to  se e  th a t the sw ing 
w as p ro p e r  and th a t th e re  w ere  no am b ig 
u it ie s .  V e r t ic a l  and h o r iz o n ta l ang les 
w ere  r e a d  a t a l l  s ta tio n s  w ith  the  W ild T2. 
F ro m  th is  in fo rm a tio n  we c a lc u la te d  the 
d is ta n c e  and b e a r in g  of a ll  c o u rse s  and the 
c o -o rd in a te s  and e le v a tio n s  of a l l  s ta tio n s . 
It m u s t be po in ted  out h e re  th a t te l lu ro -  
m e te r  m e a s u re d  d is ta n c e s  a re  slope d i s 
ta n c e s  and have to  be re d u c e d  to  h o r iz o n 
ta l  m e a s u re m e n ts .  T he m e a s u re m e n t of 
the v e r t ic a l  an g les  be tw een  s ta tio n s  to an 
a c c u ra c y  su ff ic ie n t fo r c a r ry in g  e le v a tio n s  
w as done w ith  the  W ild T2 re ad in g  to  
d e c im a ls  of a  seco n d .

The follow ing is  an e x tr a c t  
f ro m  the  d a ily  p r o g re s s  r e p o r t  of the o p e r 
a tion  :
" M onday, Ju ly  21

We m e t o th e r  m e m b e rs  of
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the p a r ty  and com m enced  in s tru m e n t w ork  
a t 2:00 p .m . We m e a s u re d  5 d is ta n c e s  
fo r a to ta l  of 13, 385. 32 fe e t. No d ifficu l
t ie s  en co u n te red .
T u e sd ay , Ju ly  22

C om m enced  read in g  a t 
9:00 a .m .  M e a su re d  10 d is ta n c e s  fo r a 
to ta l of 2 5 ,1 0 7 . 51 fe e t. Had som e d iff 
icu lty  in ge tting  s e ts  tuned  fo r  the  f i r s t  
read in g  bu t th is  w as re so lv e d  in h a lf an 
hour and the  r e s t  of the d a y 's  w ork  p r o 
ceeded  sm o o th ly .

W ednesday, Ju ly  23
C om m enced  read in g  a t 

8:30 a .m .  M easu red  8 d is ta n c e s  fo r  a  
to ta l of 25, 803. 77 fe e t. Had d ifficu lty  
read in g  an o th er line so  we d ec ided  to  
leave  i t  and s t a r t  th e re  n ex t m o rn in g .
T h u rsd a y , Ju ly  24

C om m enced  read in g  at 
8:45 a .m .  M e asu re d  7 d is ta n c e s  fo r a 
to ta l of 1 6 ,918 . 21 fe e t. F in ish e d  t r a v e r s e  
by 2:00 p .m . No d iff ic u ltie s .
F r id a y , Ju ly  25

C om m enced  read in g  a t 
8:00 a .m .  R a in ed  a l l  m o rn in g . C om 
p le ted  t r a v e r s e  by  1:00 p ,m t M easu red  
8 d is ta n c e s  fo r  a to ta l  of 2 1 ,1 6 7 . 38 fee t. 
We had to  stop  o p e ra tio n s  fo r  two tw enty  
m inu te  p e r io d s  due to heavy  down p o u r. 
O th e r  than  th a t we w orked  du ring  the ra in  
and ground  m is t  and had no d i f f ic u l t ie s .11

The in s tru m e n t d iff ic u ltie s  
m en tio n ed  w ere  in te r fe re n c e  and c ry s ta l  
te m p e ra tu re .

In te rfe re n c e

The m e a s u re m e n t of the 
la s t  co u rse  on W ednesday did not w ork  out 
p ro p e r ly  as the sw ing w as too g re a t .  T h is  
w as le ft to  be co m p le ted  the n ex t m o rn in g . 
The p ro b le m  w as re so lv e d  by m oving 
the m a s te r  s e t  back  five fe e t to  a new 
p o s itio n  and tak ing  a  com ple te  s e t  of new 
re a d in g s . D iffic u ltie s  due to  in te r fe re n c e

can e a s i ly  be o v erco m e by m oving the 
p o s itio n  of one o r bo th  s e ts  o r  by r a is in g  
the  an tennae  of one o r bo th  s e ts .

C ry s ta l  T e m p e ra tu re

The d iff icu lty  w as cau sed  
by the d iffe re n c e  in c r y s ta l  te m p e ra tu re s  
be tw een  th e  m a s te r  and the re m o te  s e ts .
On the  m o rn in g  of Ju ly  22 th e  f i r s t  s e t 
up fo r the re m o te  in s tru m e n t w as in the 
shade w h e re a s  the m a s te r  in s tru m e n t w as 
in the sun . T he m a s te r  s e t  w arm ed  up 
qu ick ly  but the  o p e ra tio n  w as d e lay ed  a 
h a lf  h ou r w hile the re m o te  s e t  w a rm e d  u p  
su ff ic ie n tly  to  allow  the  c r y s ta ls  to  be 
p ro p e r ly  tuned . T h is  d iff icu lty  can  be 
e lim in a te d  by having  the  c r y s ta ls  in each  
s e t  m a in ta in e d  a t the p ro p e r  te m p e ra tu re  
by th e rm o s ta t ic a l ly  c o n tro lle d  h e a te r s .

C o n c lu s ion:

As the  te l lu ro m e te r  e q u ip 
m en t w as on t r i a l  fo r  the  s h o r t  p e r io d  of 
five days we did no t have su ff ic ie n t tim e  
to  m ake a c lo sed  t r a v e r s e  to  w ork  out a 
r a t io  of c lo su re  e r r o r .  To check  the 
a c c u ra c ie s  o b ta in ed , som e c o u rs e s  w ere  
chained  o v er a lev e lle d  line of hubs and 
c o r re c te d  fo r sa g , te m p e ra tu re  and te n 
s io n . The c o m p a riso n s  be tw een  c h a in -  
ag e , tr ia n g u la tio n  and te l lu ro m e te r  d i s 
ta n c e s  gave us r e s u l t s  b e t te r  than  1 /1 0 ,
000.

A c o m p a riso n  w as m ade 
w ith  a s im ila r  o p e ra tio n  u sing  s ta d ia  and 
as a r e s u l t  in d ic a tio n s  a re  th a t it  is  p o s s 
ib le  to  g e t a c c u ra c ie s  ten  tim e s  as  g re a t  
a t a  c o n s id e ra b le  sav in g s  in tim e  and m oney.

D. H. R ic h a rd so n

"Mr. Richardson is  the D istrict Surveyor for the  
Northwestern, Northeastern and Toronto Regions, Survey 
Department, Engineering D ivision o f the Ontario Hydro.
H is wide experience in both Northern and Southern Ontario 
survey work m akes th is  report esp ec ia lly  in teresting. Mr. 
Richardson is  a member o f the C .l.S . and o f the A.C.S.M.


