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[57] ABSTRACT 

A plumb- or inclination-setting device for an appara 

“18 sash as esltil?aamaehine crane, Platform or the 
liliefhavingwa member which is tiltable in relation to 
the horizontal plane, said member being regulated 
from an operating position located at a distance from ' 
the tiltable member, comprises a housing attachable to 
the tiltable member. In the housing there is a level illu 
minated by a lamp or mirror and a means for magnifi 
cation and reproduction of the level, so that conve 
nient viewing of the enlarged image of this with the 
naked eye is permitted from the operating position. 
The housing has an aiming device movable in relation 
to and fixable to the housing, which aiming device is 
arranged for such advance setting that when the image 
of the level bubble is centered in the level housing, the 
tiltable member adopts a predetermined direction in 
both the horizontal and the vertical plane. 

13 Claims, 8 Drawing Figures 
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PLUMB- OR INCLlNATION-SETTING ‘DEVICE 

DESCRIPTION OF INVENTION 

The present invention refers to a plumb- or inclina 
tion-setting device which can be used in many different 
types of apparatuses such as drilling machines, cranes, 
platforms etc. 
Many attempts have been made to increase the accu 

racy in positioning for drilling of, inter alia, blasting 
holes. With the method used heretofore which is based 
on the driller’s empirical judgement of the vertical or 
plumb line, it is not possible to attain better results than 
approximately 3 per cent deviation. This will increase 
the number and the length of holes, the drill-hole diam 
eters as well as explosives consumption. This in turn 
leads to inferior economy. 
The driller’s current dif?culties with setting of the 

drilling platform also involves loss of time since it is 
necessary for him to check the angle from other direc 
tions than the plane he sees from his operating position. 

It has now been stated as desirable to have a devia 
tion of less than one per cent from the drilling angle 
speci?ed for the drilling. 
One object of the invention is to obtain a plumb- or 

inclination-setting device which has great accuracy and 
reliability, is simple to handle and use, has a simple 
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construction and is easily adopted to different types of , 
apparatuses being adjustable primarily as concerns 
their inclination relative to the horizontal plane. 
According to the invention there is accomplished a 

plumb- or inclination-setting device for an apparatus 
comprising a member which is tiltable in the vertical 
plane such as a drilling machine, crane, platform, etcet 
era, the inclination of said tiltable member in relation 
to the horizontal plane being regulated from an operat 
ing position located at a distance from the tiltable 
member, substantially characterized by a housing at 
tachable to the tiltable member, which housing has at 
least one level illuminated by a lamp, mirror or the like 
and means for magnification and reproduction of the 
level. so that convenient viewing of the enlarged image 
of this with the naked eye is permitted from the operat 
ing position. 

In practise it is preferred that the housing is rotatably 
and/or displaceably attached to the tiltable member or 
to a bar parallel with the longitudinal axis thereof. 
A graduate scale is preferably used for setting of the 

housing in relation to the tiltable member and there is 
in many applications also a second graduate scale in a 
plane at right angles to the ?rst one. 
The part of the housing provided with means for re 

production of the level is preferably rotatable in rela 
tion to the part containing the level, so that the en 
larged image of the level always is visible from the op 
erating position. 

In one preferred modi?ed embodiment of the inven 
tion the housing has an aiming device movable in rela 
tion to and fixable to the housing, which aiming device 
is arranged for such advance setting that when the 
image of the level bubble is centered in the level hous 
ing the tiltable member, e.g. the feed beam, adopts a 
predetermined direction in both the horizontal and the 
vertical plane. 
Further features of the invention will be apparent 

from the following description of some embodiments 
thereof. The description is made in connection with the 
attached drawings in which: 
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2 
FIG. 1 is a sectional view of a device according to the 

invention. 
FIG. 2 is a perspective view ofa drilling machine pro 

vided with a device according to FIG. 1. 
FIG. 3 is a section of modified embodiment. 
FIG. 4 is a view of a device provided with an associ 

ated direction-?nding instrument. 
FIG. 5 is a plan view of an aiming device provided 

with aligning means for the direction-?nding instru 
ment. 

FIGS. 6-8 illustrate different steps when using the de 
vice and instrument combination according to FIGS. 4 
and 5. ' 

Referring to FIGS. 1 and 2 a housing 11 contains one 
or more levels 1, Le, transparent, liquid-?lled contain 
ers of tube or box type with a gas bubble or metal drop 
let which is/are illuminated or mirrored from below, 
from above or from the side counted from the marking 
made in the level which indicates the position of the 
bubble when the level is in the horizontal or other spe 
ci?c position. By means of suitable lenses 2 or other 
system the bubble is reflected and the position marking 
appropriately enlarged, e.g. 10 times, on an inclined 
plane or an inclined mirror 3 and focussing screen 4. 
The housing with its contents is provided with a means 
6 permitting setting of a predetermined angle in one 
plane such as an inclination angle relative to the hori 
zontal plane, and setting of another angle in a plane at 
right angles thereto such as a certain direction in the 
horizontal plane. The housing is attached to for in 
stance the feed beam of a drilling machine 12 of the 
kind illustrated in FIG. 2. 
Since the driller requires the assistance of the instru 

ment only for a short time at each drill hole the lamp 
7 necessary for the illumination needs only small bat 
teries as its power source. 
The degree of magni?cation is decided by the de 

mands for viewability from the driller’s operating posi 
tion. In order for the driller to be able to check the in 
clination of the drilling platform after commencement 
of drilling the upper part 11a of the device with mir 
ror/focussing screen or inclined plane is rotatable. Nor 
mally the device is mounted at eye level on the drilling 
platform. 

In certain cases, however, the ground is so hilly or 
rocky that it is difficult to see the instrument from the 
driller’s operating position. In view of such eventuali 
ties the device as shown in FIG. 2 is movable along a 
bar 8 parallel with the drilling rod 13. 
A device of the kind described below enabling the 

longitudinal axis of the instrument to be rapidly ad 
justed so as to become parallel with the drilling rod may 
also be used. 

In those cases where particular accuracy is called for 
the instrument can be attached directly to the drilling 
machine. This is preferred when the machine is hand 
held or when the feed beam, as frequently happens, is 
curved. 
The device is dust-protected and preferably vibra 

tionfree, and is suspended and protected from blows 
and jolts by the protective casing 11. Speci?cally, as 
shown in FIG. 3, the focusing screen 4 is surrounded by 
a screen or protective hood 11a for sunbeams, so that 
viewing of the enlarged image of the level in sunny 
weather is facilitated. 
For inclined hole drilling the device can be mounted 

pivotably, possibly with a motor, on a pole (not 



3,862,500 
3 

shown), so that the device itself works as a plummet. 
Between the device and the pole is an adjustable and 
graduated means which allows angular setting of the 
drilling unit “around the horizon." The aiming of the 
horizontal direction of the drill holes is regulated by ob 
servation of the built-in compass 5. The device will ro 
tate around its axis when the feed beam is reset. At the 
same time, the upper part of the casing 11 can be ro 
tated either manually or mechanically, possibly with a 
motor, so that the level is visible in all positions from 
the operating position. The combined level and pen 
dula arrangement provides accurate control of both di 
rection and angle to the horizontal plane. The compass 
housing can be rotatable from outside. 
The device is used in the following manner: To begin 

with, the graduated scale 6 is set at the wanted angle of 
inclination, whereafter the feed beam 9 (FIG. 2) is 
aligned in plane with the aid of the compass 5 or other 
aligning device of the kind described below. The angu 
lar relationship of the feed beam 9 is then adjusted with 
the aid of the level 1. If the device does not adopt the 
vertical position automatically this is adjusted with the 
built-in electric motor 30. 

In this type of drilling operation it is often required 
that several drill holes be drilled along, for instance, a 
rock cutting and that these holes be parallel. This is 
achieved according to the invention in the following 
manner; 
One or two angular prisms (not shown) are mounted 

with one axis at right angles to the drilling rod and feed 
beam, so that if the device is turned around the said 
axis a plane parallel with the drilling rod is de?ned. The 
prism or prisms are then in their turn individually rotat 
able around axes parallel with the former and can by 
means of wires and worm gears be maneuvered by the 
driller from his operating position. The image in the 
prisms is enlarged and reflected in the same manner as 
in the previously described apparatus. This equipment 
includes staking poles, possibly illuminated, such as by 
lighted neon tubes therewithin, provided with a gradu 
ated setting facility. 
When using the equipment the two staking poles are 

first erected along the upper edge of the wanted cutting 
and with the same inclination as this. Next the first de 
scribed inclination-setting instrument is set at the 
wanted angle of inclination, whereafter the drilling ma 
chine and drilling platform are maneuvered partly so 
that the level is “zeroed” and partly so that the staking 
poles are visible in line with the respective focussing 
screens. 

When drilling in tunnels, paralleling and aligning of 
the drill holes is a major problem. In this case the incli 
nation-setting instrument is complemented by a com 
pass 5, which is mounted as is apparent from FIGS. 1 
and 3 inside the inclination-setting device. On account 
of the large metal masses it is difficult to completely 
compensate the compass for deviation, but this is of 
negligible signi?cance when the distance between drill 
holes is small. Furthermore, possible deviations can 
easily be corrected against ordinary measuring in the 
tunnel. - 

In use the desired number of degrees — appropri 
ately in the same direction as the tunnel has — is set on 
the compass and the angle of inclination of the tunnel 
on the inclination-setting instrument, whereupon the 
drilling machine and feed beam are maneuvered until 
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4 
the wanted position is reached, i.e., when the image of 
the bubble is centered on the screen 4. 

Alternatively the housing can be combined with a di 
rection-finding instrument of the kind shown in FIGS. 
4 and 5. 
The housing 21 is then united with a tiltable member 

22, e.g. a feed beam on a drilling machine of the kind 
shown in FIG. 2 via a second housing 23, here desig 
nated angle housing. This angle housing features a uni 
versal joint (not shown) or the like and a graduated 
scale 6 for setting of the predetermined inclination of 
the tiltable member in the vertical plane. 
Carried on the housing 21 is a pivotable or rotatable 

aiming device with a holder 24 and four aligning means 
25. The aligning means 25 are located in the corners of 
a square or rectangle. Each and every one of these can 
with the aid of two other aligning means allow aligning 
towards either a point in the direction of the tiltable 
member, e.g., the feed beam, or a point in a direction 
90° opposite thereto. 
The holder 24 is fixable in relation to the housing 21 

by means of a brake device 26. 
The aiming device 24, 25 is ?xable to the angle hous 

ing via a lock pin 27, which can snap into a hole 28. 
The lock pin 27 can be detained but can be activated 
when so desired, whereupon it can enter the said hole. 
The direction-?nding instrument is used in the fol 

lowing manner: 
1. The wanted inclination, e.g. in the ratio 3:1 of the 

tiltable member in relation to the horizontal plane is set 
on the graduated scale 6. The angle housing 23 is then 
disengaged. The tiltable member can now be set from 
the operating position with the correct inclination and 
roughly the correct direction in the horizontal plane. 
The correct inclination is obtained by centering the 
level bubble. 

2. The operator then approaches the instrument, re 
leases the brake 26 and aims with the aid of the aiming 
device towards the wanted point P in the terrain, etcet 
era. (FIG. 7). 

3. The brake 26 is applied and the lock pin 27 is acti 
vated (FIG. 7). 

4. The angle housing 23 is turned until the lock pin 
27 enters the hole 28. 

5. The operator returns to the operating position and 
maneuvers the tiltable member, e.g. the feed beam. 
until the image of the level bubble is centered. 
When the angle housing 23 is made to move to the 

position in which the lock pin 27 enters the hole 28 it 
can theoretically be said to move along the generatrix 
of a cone, the cone angle of which corresponds to the 
angle of inclination in relation to the horizontal plane 
of the tiltable member, e.g. the feed beam. 
Exact transmission of the directional change which 

must be carried out by the tiltable member in order for 
it to adopt the wanted predetermined direction and in 
clination thereafter takes place in conjunction with the 
centering of the level bubble in that the tiltable mem 
ber, e.g. the feed beam 22 is then imparted a motion 
“back” along the generatrix of a corresponding cone. 
In practice, however, the movement of the tiltable 
member need naturally not follow the said generatrix. 
The movement can thus take place stagewise in differ 
ent directions or for example follow a chord between 
a point on the said generatrix which corresponds to the 
initial position and another point on the generatrix 
which corresponds to the predeterminal ?nal position. 
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The direction of the said chord is indicated to the oper 
ator by the position of the level bubble in relation to the 
centering point of the level bubble. 
A direction-?nding instrument according to the in 

vention allows very great accuracy for setting in both 
the horizontal and the vertical plane. Theoretically, an 
accuracy of l/600° can thus be obtained. The hole 28 
can be superseded by several corresponding holes. Al 
ternatively the angle housing can be locked together in 
an arbitrary position in relation to the aiming device. 
Various modi?cations are possible within the frame 

work of the fundamental invention concept. 
The device has been described in connection with a 

drilling machine but it is evident to the man of art that 
it can ?nd many other applications where it is of impor 
tance that one member shall take a predetermined 
angle relative to the ground or a second member. Fur 
ther the aiming instrument described will facilitate di 
rectioning of the one member in a plane at right angles 
to the plane in which the ?rst mentioned predeter 
mined angle is set. 
What I claim is: 
l. A plumb or inclination-setting device for an appa 

ratus comprising a member which is tiltable in a verti 
cal plane such as a drilling machine, crane, platform or 
the like, the inclination of said tiltable member in rela 
tion to the horizontal plane being regulated from an op 
erating position located at a distance from said tiltable 
member, characterized by a housing, means for mount 
ing said housing upon said tiltable member so that said 
housing is rotatable about a ?rst axis perpendicular to 
said vertical plane, a level carried by said housing, 
means for illuminating said level, and means for pro 
jecting a magnified image of said level so that said mag 
nified image of said level may be viewed with the naked 
eye from the operating position. 

2. A plumb- or inclination-setting device according 
to claim 1, characterized in that the housing is in the 
form of a plummet pendulously suspended from said 
means for mounting said housing. 

3. A plumb or inclination-setting device according to 
claim 1, characterized in that said means for mounting 
said housing is movable along the longitudinal axis of 
the tiltable member. 

4. A plumb- or inclination-setting device according 
to claim 1 characterized by a graduated scale on said 
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housing for setting the horizontal angle of inclination of 
said housing in relation to said means for mounting said 
housing. 

5. A plumb- or inclination-setting device according 
to claim 4, wherein said housing includes an upper and 
lower portion, said lower portion being rotatably at 
tached to said upper portion to rotate about a second 
axis orthogonal to said ?rst axis and further includes a 
second graduated scale for indicating rotation of said 
lower portion of said housing with respect to said upper 
portion. 

6. A plumb- or inclination-setting device according 
to claim 1, including a compass for aiming said tiltable 
member. 

7. A plumb- or inclination-setting device according 
to claim 1, characterized in that said means for project 
ing a magni?ed image of said level comprises at least 
one lens de?ning a single optical axis, a mirror inclined 
in relation to the optical axis of at least one of said 
lenses, and a focusing screen. 

8. A plumb- or inclination-setting device according 
to claim 7, characterized in that the focussing screen is 
surrounded by a protective hood, so that viewing of the 
enlarged image of the level in sunny weather is facili 
tated. 

9. A plumb- or inclination-setting device according 
to claim 7, characterized in that the focussing screen 
has a circular shape. 

10. A plumb- or inclination-setting device according 
to claim 1, wherein said means for mounting said hous 
ing comprises an angle housing mounted on said tilt 
able member, and said device further includes aiming 
means for sighting on a ?xed point on the horizon, and 
means rotatably mounting said aiming means for rota 
tion with respect to said housing. 

11. A plumb or inclination-setting device according 
to claim 10, characterized in that said aiming means 
comprise holding means including means for ?xing said 
aiming means in relation to said housing. 

12. A plumb- or inclination-setting device according 
to claim 11, including means for setting said housing in 
a ?xed position with respect to said mounting means. 

13. A plumb or inclination-setting device according 
to claim 1, including a motor for rotating said mounting 
means with respect to said tiltable member. 

* * * * * 


