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- 6 Clalms.

i
rhis ifivention relates to an apparatus for the
‘orién atmh of mines, ‘The purpose of such orien-
tatlon 1s to define or locate on the ground above

(CL 33——74)

8 mine a point oi points vertlcally above and .

cofresponding w1th points in the mine. Thus ‘the
éXtent of the niine which lies below the surface
of the ground may be accurately located on and
in respéct to the surface of the ground there-
ahoVe.

Hérstofore or1entat10n of a mine has been ac-
complished by the use of optlcal or mechamcal
plummeéts. Such 1nstruments generally consist
of a pltimb-bol suspended from one edge of a long
stralght edge and swmgmg in the mine shaft
polygonal points above the mine and dropped 1nto
tHE mine. shatt t6 define correspondlng polygonal
poifits o1 the mine floor at the hottom of the
shaft. . The methods of 011entat1on in use at-the

present tiime differ in the manner of connectmg

the plummet points Wlth measurements . both
aLove and below the surface .

The d1sadvantage of or1entat10n methods us-
mg mechameal plummets or plumb-bobs lies

the fact that it is exceedingly difficult to deter- :

miné the theoretmal restmg place of the con-
stantly moving plumb bob because of: the move-,
ment of the plurnb bob caused by the motlon of

vibratory: movement of the column of air i the 3

shaft through which the plumb- bob is suspended;
the contmual droppmg of water in the shaft; the
ex1stence of various eddy. currents; and-a number
of other well known minor d1sturbances

. The main deﬁc1ency of opt1cal plummets as 3

used in. the past, is the fact that -even the sl1ght—
5t deéviatior of the vertical axis of the instry-
mént,
ground €3Uses an error in the determmatmn of
the pomts as transposed to the ﬂoor of the mine:
Such Error 1ncreases with the depth of the mine;
A deﬁmency, cotitmoen to all methods of orlenta-
tmn Thevetofore used, is the necess1ty of- measur-
ng the distanée between plummets, and: between
plummets and fiZed points, the coordmates of
Wwhich' are to be transferred from the sur
the ming’ or vice versa. The relat1onsh1p of
distances is stich that 41l evrors 476 increasec
magmtude and the result i§ highly dlsadvanta-
geous in orientation of the miine.

The deﬁc1enc1es above referred to are e11m1-
nated by use of the present invertion an 'th1s,f
therefore, is the pr1nc1pa1 obJect of this ifiveri-
tion.-

Other objects and advintages of the invention

which is generally Tocated above the,r

2
w111 become more apparent from the followmg de-
sorlptxon the1 eof, reference bemg had to the
companymg drawmgs in which there is 111ustr ed
a preferred embodiment of the invention and the
manner of ifs use. The essentlal features of the
mventlon vnll be summanzed 1n the clauns

In the drawmgs F’lg lisa vertlcally extendlng

" axial sectlon through - device or 1nstrument for
. measuring angles and Wthh is arranged to be
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positioned at the top of the m1ne shaft F1g 1A
is a secuonal deta11 of a center pomt for th
strument; Fig. 2 is a plan view of a targe

jective member Wh1ch is placed at the bo om of

the shaft; Fig, 3 is an enlarged fragmental sec-
tional view through the base as indicated by the
lines 5—3 on Fig. 2; Fig. 3A i an enlarged di-
agr dmmatlcal view: of ene corner of .the target
Fig. 4 is a d1agrammatlc vertical- sect1on through
a mine and illustrates, dlagrammatwally the im-~
proved method of or1entat1on .Fig. 4A is;a dla-
grammatlc seetional view as indicated by the lines
AA—A on Fig: 4

Refer ring now to the. drawmgs 1n deta11 it W111
be seen that the present 1nvent1on Ancludes an
improved device or instrument for. measuring
angles and generally indicated at 10: .This in-
strument comprises a vertically extending: tele~
scope ¢ which i permanently fixed in an; open-
ing formed in the center of alidade b. The ali=
dade is rotatably mounted in a horizontal limb
or limbus ¢ for rotation about the axis of the
telescope. The limbus and alidade are provided
with the usual scales for reading horizontal angles
consequent upon the rotation of one relative to
the other.. Such scales and their arrangemetits
are generally well known in instruments. for
measuring angles such as engineers’ transxts or
theodolites, hence need not be described in' de-
tail hereln

The limbus ¢ is rotatably mounted in an ax'al
openmg formed in a base f which is supported
upon a platform d by fieans of thrée levehng‘
screws ¢, one of which is shown in Fig. 1, and.
Which serves to peérmit the limbus to be accurit
Iy leveled asindicated by sp1r1t levels one
is shown' at b to bring the axis of the telescop
t4 a trie vertical position. - A mig r’neter S
i 1§ provided for accurately mov
relative to the base and & second: m1crometer'
serew j is provided for accursately moving the ali=
dade relative to the limbus ¢. Magnifying glassés
m are provided to facilitate reading of the Scales
in the usual manner and an illuminating means
ma,r e promded if des1red Suitable transparent
panés may be provided to protect the scales on
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the instrument in the usual manner. To deter-
mine the position or locate the coordinate of the
instrument a sight member or signal s is placed
on the eye piece ! of the telescope. This signal
comprises in transverse axial section as shown
in Pig. 1A, a cap which fits snugly over the eye
piece of the telescope and which is provided with
an upstanding sighting pin or blade Z.

At the base of the mine shaft there is placed a
base or target 20. This base or target is best il-
lustrated in Figs. 2 and 3. As there shown it is
represented as comprising a triangular shaped
member, although it may take other polygonal
shapes. The size of this base depends upon the
size of the shaft. It is advisable that this base or
target be made of metal, although other materials
may be used.

The target 20 is provided with illuminated sig-
nals w and is levelled by means of three leveling
serews r. ‘'The signals may comprise lamps’ v
which are mounted in receptacles positioned be-
low the upper plane of the target which is pro-
vided with openings through which the illumi-
nated signal may be observed. Manually oper-
able diaphragms 2 are provided whereby the size
of the illuminated targets may be controlled.

“As illustrated in Fig. 2 there are three illumi-
nated signals w on the base or target 20, one ad-
jac¢ent each corner of the triangle. The target is
also provided with the usual spirit levels u to fa-
mhtate accurate leveling of the target.

The signals W are best shown in Figs. 3 and 3A.
As there shown, the target 20 comprises a sub-
stantially flat horizontal plate-like platform or
base 21 which is provided adjacent each corner
with a circular opening 80. Secured to the under
side of the base 28 with their tops in substantial
registration with the respective openings 30 are
open top opaque enclosures 3{. A circular trans-
parent disc 32 is seated in and extends across
esch opening 30 with its upper surface substan-
tially co-extensive with the upper surface of the
platform 20. A vertically extending needle point
¢ is secured to each disc 32 and projects verti-
cally upward a predetermined distance from the
center of such dise.

- The illuminating means v is shown as being
electric lamps. One such lamp is mounted with-
in each enclosure 31 and is provided with a re-

flector 33 to direct its ray towards the associated .

transparent. disc 32. Any suitable source of
power, not shown, may be used in connection with
these lamps. An adjustable diaphragm Z is inter-
posed between each lamp 33 and its associated

disc 32. Such diaphragm is not illustrated in de- |,

tail but includes opaque members which restrict
the illumination of the disc 32 to circular sectors
or areas, indicated at 35 on Fig. 3. The adjust-
ability of the diaphragm permits the size of such
sector areas to be increased or decreased as de-
sired. _

~ The method of use of the instrument {0 and
target 20 is diagrammatically illustrated in Figs.
4 and 4A. The instrument {8 is placed above the
mine shaft and substantially in a line passing
through the center of the shaft and is accurately
leveled to place its telescope a in a true vertical
line. The sight or target s is placed on the eye
piece I of the telescope, and using a theodolite 30
the coordinates of the center of the instrument
10 are located.

- As heretofore mentioned, the instrument {0 is
placed as near as possible over the cenfer of the
mine shaft. The target 20 is likewise placed with

10

4
its center o as near as possible in the same verti-
cal line.

The telescope of the instrument 10 is incapable
of movement except that about its axis, and a
single cross hair (not shown) placed in the dia-
phragm of the instrument in the usual manner
and extending at right angles through the axis
of the instrument is used to define a collimatic
plane or sight, rather than the intersection of a
pair of cross hairs as in the theodolite 39.

" The aiming of the telescope comprises rotating
it about its vertical axis. The eye piece I is so
constructed that the normal field of vision of the
telescope a¢ embraces the entire base or target 20.
The orientation measurement consists in meas-
urements made above ground from the position
of the sight or pointer s and of measurements

.. made in the mine from the position I, both of
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which are effected by use of a theodolite.

The measurement above ground is effected in
the following manner: The telescope, which has
been adjusted to lie in a vertical line, is aimed
so that its cross hair intersects the position S and
the illuminated signals C, N, or Z, to measure
the angles «, g8 and v (Fig. 4A), between these sig-
nals. The point S is the axis projected of the
telescope a¢. To locate these angles relative to a
point above the ground a prism or mirror (not
shown) is placed on the objective p of the tele-
scope in such manner that it makes an angle of
45° with the objective and diverts the axis or
aiming line 90°. A sight is then taken on the
point A above which the theodolite 30 is posi-
tioned and then removing the prism or mirror the
angle u is measured by sighting on the signal 2
of the target 20.

The distances between the illuminated target
signals C, N and Z are defined by the manufac-
turer of the target or sight 20, as is also the co-
efficient of expansion of the material from which
the target is made, and the temperature at which
the measurements given were made. XKnowing
the difference between such temperature and the
temperature at the time of use of the target
20 the distances CN, NZ, and ZC may always be
accurately defermined. Moreover as the coordi-
nates of the point S and the angles «, 8, and v
may be determined as heretofore explained, the
coordinates of the signals C, N and Z may be
analytically calculated.

Measurements in the mine are made by the
use of a theodolite 40 from the point I by meas-
uring the angles | and 2, sights being taken on
a needle or thin blade g placed in the centers of
each illuminated signal. As the coordinates of
the centers of the three signals C, N and Z have
been determined as previously explained, and the
angles I, and 2 are now known, the coordinates
of the point I may readily be calculated and de-
fined as a “normal cutting backward” or back
sight. Analogical measurements are then made
and the coordinates of the point II are deter-
mined by the usual calculation. The point II
may be located on the other side of the mine
shaft as indicated in Figs. 4 and 4A. Having the
line from point I fo point IT established, the co-
ordinates of the points I and IT are sef up as de-
fining the common “cutting-in” for the two points
or a base line within the mine. Other points in
the mine are located in the usual manner, i

From the above description it will be seen that
the improved method of orientation of mines has
the following advantages:

1. Plummets with all of their attendant er-
rors are entirely eliminated,
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9. The orientation is based on the measure-
ment of angles and therefore is more exact than
orientation based on measured lengths and thus
gives more aéctirate results than was possible in
the past.

3. The improved ifiethod is economical because
it requires 75% less time than methods used in
the past and accordingly the normal operation
carried on in the mine shaft are disturbed for
biit a short time. The measurements above and
below ground may be simultaneously made, thus
saving additional time.

4. By changing the position of the target 20

i}

and base lines, I facilitate the controlling of the -

measurements and the adjustment thereof as
well as enable rapid checking of the results.

I claim:

1. A target for use in the orientation of mines
and the like comprising, a platform having at
least three spaced signals, means carried by the
platform to level the platform so that its upper
‘surface lies in a horizontal plane, each of said
signals being spaced a predetermined distance
from the other signals, each signal including a
needle point projecting upward from the plat-
form a predetermined height, and means carried
by said platform to illuminate said signals:

2. A target for use in the orientation of mines
and the like comprising a platform having a pre-
determined coefficient of thermal expansion, said
platform having at least three signals thereon,
each of said signals being spaced a predetermined

distance from each other under a known tem--

perature condition, each of said signals com-

_prising a transparent member having its upper
surface substantially contiguous with the upper
surface of said platform, each of said members
having a centrally positioned pin extending ver-
tically upward therefrom, and means carried by
said platform to illuminate said members,

3. A target for use in the orientation of mines
and the like comprising a substantially triangu-
lar platform having three spaced signals there-
on, said platform having a known co-efficient of
thermal expansion, said signals being spaced
apart a predetermined distance at a known tem-
perature, said signals each comprising a circu-
lar disc of transparent material and having their
upper surfaces in substantially the same hori-
zontal plane, an upstanding pin centrally sup-
ported by each disc, an illuminating means car-
ried by said platform and positioned below each
dise to illuminate respective dises, and an ad-
justable diaphragm interposed between each il-
luminating means and its respective disc to con~
trol the size of the illuminated portion of the
dise, and means to level said platform.

4, A target for use in the orientation of mines
and the like comprising a platform having a pre-
determined co-efficient of thermal expansion and
having a planar upper surface, said platform
having at least three signals thereon, each of
said signals being spaced a predetermined dis-
tance from each other under a known tempera-
ture condition, each of said signals comprising
a transparent disc having its upper surface sub-
stantially contiguous with the upper surface of
said platform, a centrally positioned pointed pin
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extending vertically upward from each dise, and
illuminating means carried by said platform and
positioned below said dises.

5. A target for use in the orientation of mines
and the like comprising a platform having at
least three spaced signals, means carried by the
platform to level the platform so that its upper
surface lies in the same horizontal plane, each
of said signals being spaced a predeterminéd dis«
tance from the other signals, each sigial includ~
ing a transparent disc having its uppér surface
substantially co-extensive with the upper sur-
face of said platform, a needle point projecting
upward from the center of each disc, means car-
ried by said platform to illuminate said dises,
and a diaphragm to restrict the illuminated area
of each disc to a plurality of sectors, said dia-
phragms being adjustable to control the size of
said sectors.

6. A target for use in the orientation of mines
and the like comprising a platform having a pre-
determined co-efficient of expansion, said plat-
form having a planar upper surface and at least
three spaced openings extending therethrough,
hollow open topped opagque enclosures carried
by said platform and having their tops in sub-
stantial registration with respective openings,
said openings being spaced a predetermined dis-

‘tance from each other under a known tempera-

ture condition, a transparent disc closing each
opening and having its upper surface substan-
tially contiguous with the upper surface of said
platform, each of said discs having a centrally
positioned pointed pin extending vertically up-
ward therefrom, an illuminating means mounted
within each enclosure to illuminate the respec-
tive dise. and an adjustable diaphragm inter-
posed between each illuminating means and its
respective disc to adjustably control the size of
the illuminated portion of the disc.
ZYGMUNT KOWALCZYK.
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