
Adams Township, MI

I 

D O'!IOBS OR BIA.DIJG IlfCI.Il[ATIO.N AID DIRF..alIO.N OP DRILL HOLES O OLA.BS TUB 
USED ! TS ITH :,; DRILL HOLE CO AS • 

Clamp the horizontal circle t 0° eo t t t e vertical circle is p rallel 
to the orosa-piece above the instrument. Insert the glass tube so that it is 
rig t side up, as it was 1u the drill ole. If t tube is wro side up the 
etc 1 cannot be read as accurately and th apparent direction will be wro • 
lace the goniometer so that the crosa-thr d is emctl o a level t the 

eye a wedge a yard stick or 8.l1f stick one or two inches wide across a window 
on tea level as the cross-thread. Stand directly behind the vertical cir-
cle look to ard t e yard stick ln t e window so that t line o tis 
pnibi:x perpadicular to t e vertical circle and t e thread is be een the 
eye and the lass tube nd ezaotl on 11 e bet aen th eye and the ati*• 

11 TO DE .RJIIIE IBCLIHATIOI'. 

hit the glaa1 tube until the etohi a ate dip to be to the ri t of 
t e obserTer, that 1s, int e plane oft e vertical circle. Thia can be doe 
accurately ·by tur.ni the tube til t etchi appears to be only one line 

en t ey 1a on the same level, and th turn the vertical circle at11 
t e etching is p ra.llel to the cross-thread. When adjusted correctly the lo-wer 
e e of the etchi will show: as a clear white line Just below t cros -thread. 
This y be done or accurately by tippi t whole instrum t aide a ( o 
tbat the upper e of t e tube ov s up and sideway towards t e lower nd) 
until t e r tracted of t e yard stick seen through the tube is parallel 
to and exactly behind the etching and oross-threa By tipp int is 
t e etch ppears a a stra hter, cl rer line, e apparent inclination 
of the drill ole can no be read on the graduated circle. epe t thi obser-
Tat ion, t iat the tube so as to dip in the opposite directio, and avers. 
t e two readings. his will g1 ve the inclination uncorrected for cap ill rit7. 
he ctu.al le of dip of the drill ole ta the ordinate of t e curve of 

correction at the point ere the abscissa is the observed a le. In other 
ords, to dete e the correct angl of inclination red alo the botto 

of the curTe to the right to the observe e, thence up to the curve, and 
t an orizontally acroe to the left ha scale, whic gives the actual angle. 

2. TO D mlUIIJIE DIREC!'IO OF DRILL HOIE 1 

Clamp t e Tertical circle at 90° so that the tube is vertical, it the 
onio ter, yard stick, eto, arran d s b fore. If the dip 1 steep, twist 

the tube until t lo ppint of the etching is directly a fro t e eye. ? 
ip the vertical circle ba rd unt 11 t e plane of telling is oriso tal, • 

t t i , 'Ulltil the etching appears as one line, an t twi t t e tube unt U 
the eto i is exactl parallel tote cros de ce th r on 
a table with the vertical circl a 8&118 pl ce 

angle e orizontal cro e 
tl"llll8 t 1 rlzo tally t 
crose-p rizontal circl 
out a e of t 
11 each side ot t er it 

e tube directly beneat oft e triangle. If t t t 
be turned tar enoug on t e tal circle to set t 
in line wit triangle, they may be set in line it as-piece it elt 
or it on of a ruler 2" or " wide la.1 against s- lece. The 
beari ot 111 hol fro Hort or Sou.t the directly o 
the horizo ifcle by the pointer in tront vertical circle if t e 

o t s re set in line with the tri , nter at t e 
he vertical c1rol if ks ere set in 1 er or 
cross-piece. To date et er the bearin , orth.-
hea t, or South11 est take the tube ou.t of the d ob erTe 
ich.! it shows t drill hole to dip. furn the instrument 180° 
i.zontal circle rep t thi tion, turning the ole in tru.-

ent end for end hen s1 ting at t e e thus keeping the thread be een 
the eye and the tube. Average the two s to determine t e true direction 
ot t ole, thus nimh instrument l and p rsonal errors. 
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If the di 1s low, clamp the horizontal circle at 0°, but instead of sett-
ing the vertical circle at 90° set it at the observed angle of inclination of 
the drill hole before correcting for capillarity. lace the gonio eter on a 
level 1th the eye and sight towards the yard stick as before, twisting the 
tube until the etch1 appears as one line when the eye is exactly on t e s 
level.~lace the gonio ter on a table and turn on the horizontal circle until 
the orth-South rks are in line with the edge of the triangle held against 
the cross-piece as before. Te ointer at the side of the ~ertica.l circle 
will then give the bearing fro orth or South. Repeat wit the tube dipping 
1n the opposite direction and average the reading• 








