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(57) ABSTRACT

In a drum housing for a working drum of a construction
machine or mining machine for working off milled material
movable in a working direction, said working drum being
provided with tools and rotating about a drum axis, with a
housing shell that at least partially encloses the circumference
of'the working drum, and with at least one monitoring device
arranged radially outside of the housing shell, said monitor-
ing device inspecting the condition of the working drum or of
the tools thereof, it is provided for the following features to be
achieved: at least one inspection opening for each monitoring
device is arranged in the housing shell, and a partial flow of
the milled material passes through the at least one inspection
opening during the milling operation and guiding devices
conduct the partial flow, in radial direction behind the housing
shell, in front of or behind the working drum as seen in the
working direction.
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Fig.2 (prior art)

Fig.3 (prior art)
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DRUM HOUSING FOR A WORKING DRUM
OF A CONSTRUCTION MACHINE OR
MINING MACHINE, CONSTRUCTION

MACHINE OR MINING MACHINE, AS WELL
AS METHOD FOR MONITORING THE
CONDITION OF A WORKING DRUM OF A
CONSTRUCTION MACHINE OR MINING
MACHINE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention
[0002] The invention relates to a drum housing for a work-
ing drum of a construction machine or mining machine, said
working drum being provided with tools and rotating about a
drum axis with a specified direction of rotation, a construction
machine or mining machine with such drum housing, as well
as a method for monitoring the condition of a working drum
of a construction machine/mining machine or of the tools
thereof arranged on the circumference of the working drum
by measuring the condition of the working drum or of the
tools thereof by means of a monitoring device.

[0003] 2. Description of the Prior Art

[0004] Such method is known from DE 102008 045 470 A1

(U.S. Pat. No. 8,386,196). A monitoring device monitors the

condition of the tools of a road milling machine through at

least one inspection opening in a housing shell of a drum
housing, with said housing shell at least partially enclosing
the circumference of the working drum.

[0005] The working drum of a construction machine being

provided with tools and rotating about a drum axis, for

example, a milling drum during the working of road surfaces
by means of road milling machines, as well as for the mining
of deposits by means of surface miners, is subject to a con-
tinuous process of wear and tear, where a tool breakage may
also occur. This concerns mainly the tools used, and in par-
ticular the milling tools, but also the toolholders. When the
tools reach a certain state of wear, it is advisable to replace the
tools as the ongoing process will otherwise lose in efficiency.

In this regard, a distinction needs to be made between difter-

ent states of wear which lead to the replacement of a milling

tool or milling toolholder respectively:

[0006] 1. Replacement of the milling tool as there is no
longer sufficient wear material, especially carbide metal in
the tip. The penetration resistance becomes too great,
which leads to the efficiency decreasing as a result of
excessive friction loss. Wear and tear is mainly rotationally
symmetrical.

[0007] 2. Replacement of the toolholder as between the
milling tool and holder, at the contact surface between
these parts, wear and tear in particular of the holder occurs
and the wear limit has been reached. This type of wear and
tear is usually symmetrical.

[0008] 3. Non-rotationally symmetrical wear and tear of
the milling tool tip and/or the milling tool head caused by
insufficient rotational movement of the milling tool during
the milling process. This results in a poor milling pattern
and the risk of a tool breakage as the supporting effect of
the milling tool head is lost.

[0009] 4. Furthermore, the toolholder may be subject to
additional, non-rotationally symmetrical wear and tear.

[0010] 5. Tool breakage.

[0011] Furthermore, worn-out and/or broken milling tools

can result in secondary damage to the toolholders, or worn-

out toolholders, respectively, can result in secondary damage
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to the milling drum. Timely replacement of the milling tools
and/or toolholders may therefore be necessary and can reduce
costs. Replacing the milling tools and/or toolholders too
early, on the other hand, also means not working at optimal
cost. In such a case, existing wear potential is not utilized
appropriately. Previously, without any monitoring device, the
state of wear of the milling drum and the tools, namely, the
milling tools and toolholders, was assessed by means of a
visual check performed by the machine operator. To do so, the
machine operator needs to park the machine (turn off engine
and uncouple drum from the drive train). He then needs to
open the rear drum plate in order to visually inspect the
milling drum.

[0012] The milling drum is then turned by means of a
second drive (auxiliary drive) in order to be able to inspect,
section by section, the entire milling drum. The task of
inspecting the drum may also be undertaken by a second
operator. In the process, the state of wear of the toolholders is
usually assessed via so-called wear markings, while the state
of wear of the milling tools is assessed via the wear in tool
length and the rotational symmetry of the wear pattern.
[0013] Checking the state of wear of the milling tool and
holder is very time-consuming and reduces the operating time
of'the machine. In addition, there is the risk, owing to the fact
that the assessment is highly subjective in nature, of the state
of wear of the holder and milling tool not being assessed
correctly and the wear potential therefore not being optimally
utilized.

[0014] According to the known prior art apparent from
FIG. 2, a lens barrel of the inspection camera of the monitor-
ing device is guided into the interior of the drum housing
through the housing shell of the drum housing. In addition, it
is intended for the monitoring device to be stowed in a pro-
tection device during the milling process. The lens barrel
inside the drum housing is subject to a high degree of wear
and tear caused by the revolving milled material and may be
heavily damaged by larger fragments of the milled material.
Damage caused to the optics of the camera through the lens
barrel can also not be excluded if the camera is not removed
during the milling operation. Replacing damaged parts is
time-consuming. In addition, mounting times are incurred by
the stowing, or mounting respectively, of the monitoring
device.

[0015] To solve this problem, DE 10 2011 016 271 A pro-
poses to provide inspection openings for a monitoring device
in a housing shell of the drum housing, with a closing mecha-
nism being arranged on the outer side of the housing shell that
enables closure of the at least one inspection opening.
[0016] Ithasturned outthatthe milled material revolving in
the drum housing during the milling operation builds up a
very high pressure which causes the milled material to be
hurled against the inner side of the housing shell at high speed
so that the closing mechanism can easily be damaged.

SUMMARY OF THE INVENTION

[0017] It is therefore the object of the invention to create a
drum housing, a construction machine or mining machine, as
well as a method for monitoring the condition of a working
drum in which a monitoring device can be used at any time,
without requiring any mounting effort, and allows savings in
time in the inspection of working drums.

[0018] The invention specifies a drum housing for a work-
ing drum of a construction machine or mining machine for
working off milled material and movable in a direction of
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advance, said working drum being provided with tools and
rotating about a drum axis, with a housing shell that at least
partially encloses the circumference of the working drum.
The drum housing comprises at least one monitoring device
arranged radially outside of the housing shell, said monitor-
ing device being able to inspect the condition of the working
drum or of the tools thereof through at least one inspection
opening arranged in the housing shell.

[0019] The invention advantageously provides such an
arrangement that a partial flow of the milled material can pass
through the at least one inspection opening during the milling
operation and that guiding devices conduct the partial flow, in
radial direction behind the housing shell, in front of or behind
the working drum as seen in the working direction.

[0020] The invention facilitates in an advantageous manner
for one or several inspection openings in the drum housing to
be kept open for the purpose of inspecting the condition of the
working drum or the tools thereof. With a partial flow of the
milled material being conducted through the inspection open-
ings during the milling operation, deposits are avoided which
might block or constrict the inspection openings. The partial
flow of the milled material is conducted downwards radially
outside of the housing shell or along the housing shell. The
partial flow of the milled material passing through the inspec-
tion opening in this arrangement is so small that it does not
play any role in the machine’s operating efficiency. Closing
the inspection opening is not required so that the arrangement
according to the invention is a simple and cost-efficient
design solution for inspecting the condition of the working
drum or the tools and toolholders thereof by means of the
monitoring device during a stoppage of the machine.

[0021] The guiding devices may be formed, for example,
by the outer side of the housing shell itself or may comprise
devices which are attached to the housing shell or to other
parts of the drum housing.

[0022] Itis particularly preferably intended for the guiding
devices for the partial flow of the milled material to comprise
at least one wall arranged radially between the at least one
inspection opening and the monitoring device and forming a
boundary towards the outside, said wall running peripheral to
and at a distance from the housing shell and comprising at
least one passage opening which is closable during the work-
ing operation. The wall is therefore arranged opposite to the at
least one inspection opening and protects the monitoring
device in the event that the partial flow of the milled material
or individual components of the milled material are carried
too far out radially.

[0023] Itis particularly preferably intended for the guiding
device to conduct the partial flow of the milled material pass-
ing through the inspection openings in front of the working
drum as seen in the direction of advance. With the partial flow
being conducted in front of the working drum as seen in the
direction of advance and the milled material being deposited
there, it can be picked up again by the working drum moved
forward in the direction of advance without any milled mate-
rial being lost or remaining in the milling cut.

[0024] The housing shell may exhibit, at least on the radi-
ally inner side, a curvature radius that is essentially circular or
increases in the direction of rotation of the working drum. It
is thus achieved that no deposits of the milled material can
build up at any point. A self-cleaning effect thus ensues.
Owing to manufacturing processes, the housing shell may
also exhibit a polygonal cross-section.
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[0025] As a matter of principle, the distance between the
drum axis of the working drum and the housing shell must not
exhibit any erratic changes.

[0026] Alternatively, it is intended for the distance between
the drum axis of the working drum and the housing shell in the
specified direction of rotation of the working drum to increase
preferably continuously at least over a partial section in order
to effect a reduction in pressure in the chamber between the
working drum and the drum housing.

[0027] Tt is thus achieved that an as small partial flow as
possible can pass through the inspection openings. The small
amount of partial flow suffices to keep the inspection opening
free from any deposits.

[0028] Itis intended for the at least one inspection opening
to be open permanently and to issue into a channel running
downward radially outside of or along the housing shell in the
way of a bypass and formed by guiding devices for a partial
flow of the milled material.

[0029] The channel may comprise at least one radially
outer guiding device for the milled material running periph-
eral or tangential to the housing shell. Said guiding device
may consist of, for example, solid walls or also of guiding
devices permeable to air which conduct the milled material
but are ultimately permeable to air.

[0030] The guiding devices for the partial flow of the milled
material may comprise at least one radially outer wall or shaft
wall forming the boundary ofthe channel. Said shaft wall may
guide the milled material passing through the inspection
opening into the channel but may also exhibit such a distance
from the housing shell that the kinetic energy of the milled
material does not suffice to get into contact with the shaft
wall.

[0031] Inthe opened state of the at least one passage open-
ing, inspections can be performed by means of the monitoring
device. The monitoring device (for example, at least one
inspection camera or one ultrasonic sensor or one scanner and
preferably at least one light source, for example, a laser light
source) can remain in its mounted state and does not have to
be removed during the milling operation. With nothing pro-
truding into the drum housing or no elements having to close
the inspection openings, there is nothing that can be damaged
during the milling operation. It is possible to clean the work-
ing drum, for example, with water prior to the inspection in
order to be able to perform the inspection even more effec-
tively on a working drum or the tools thereof freed from dirt.
To perform the inspection, the passage opening is opened so
that the at least one inspection opening is released for an
optical path of the monitoring device. Following completion
of the inspection, the at least one passage opening can be
closed again by operating a closing mechanism so that the
milling operation can be resumed immediately afterwards
unless the inspection has resulted in the necessity of a tool
replacement.

[0032] It is preferably intended for the at least one inspec-
tion opening in the housing shell to extend in longitudinal
direction of the working drum. In this way, the inspection
camera can scan the working drum in a linear fashion in
longitudinal direction of the working drum. The light source,
provided that such is required, can accordingly also illumi-
nate the working drum in a linear fashion, with the light
source being directed at the measuring range of the inspection
camera. For example, the at least one inspection opening may
extend parallel to the drum axis. With several monitoring
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devices arranged next to one another, the entire working drum
can preferably be scanned in a single line.

[0033] A preferred embodiment of the invention intends for
the at least one inspection opening to widen radially towards
the working drum. Such design of the inspection opening
facilitates keeping the inspection opening free from any
deposits.

[0034] The monitoring device comprises at least one sensor
device, for example, an inspection camera, and preferably
one illuminating device, wherein the at least one inspection
opening and the at least one passage opening may each
exhibit at least one first opening for the sensor device and,
where appropriate, at least one second opening for the illu-
minating device.

[0035] The atleast one closable passage opening may com-
prise a closing mechanism with a sliding plate closing the
passage opening.

[0036] Several inspection openings and accompanying
monitoring devices with passage openings may be arranged
next to one another across the width of the working drum.
This is of advantage especially in wide working drums with a
working width of, for example, more than half a metre in
length.

[0037] The monitoring device may be arranged at the chan-
nel or at the radially outer shaft wall. For example, the moni-
toring device may be attached to the radially outer wall or
shaft wall in which arrangement the closing mechanism for
the passage openings may be arranged between the monitor-
ing device and the outer shaft wall.

[0038] It is preferably intended for the at least one inspec-
tion opening in the cross-section of the drum housing to be
circumferentially arranged in an upper segment of the hous-
ing shell. In an upper segment of the housing shell means, for
example, in an angular range of between 30° and 150° mea-
sured along a horizontal line through the axis of the working
drum, preferably in an angular range of between 50° and
130°.

[0039] The invention is suitable for use, for example, in
road milling machines or recyclers or stabilizers or surface
miners or, generally speaking, in construction machines or
mining machines with working drums the condition of which,
including the condition of the tools, is to be inspected.

[0040] The invention also specifies a method for monitor-
ing the condition of a working drum of a construction
machine, or mining machine respectively, movable in the
direction of advance, or of the tools thereof arranged on the
circumference of the working drum. The condition of the
working drum or of the tools thereof is measured by means of
a monitoring device through at least one inspection opening
in a housing shell of a drum housing, with said housing shell
at least partially enclosing the circumference of the working
drum.

[0041] The method is characterized by keeping the at least
one inspection opening free from any deposits of the milled
material during the working operation of the working drum
by allowing a partial flow of the milled material worked offto
pass through the at least one inspection opening, feeding the
partial flow into a channel, conducting the partial flow away
downwards via the channel and, during an interruption of the
working operation in which the working drum is not engaged
with a surface to be worked, performing the condition mea-
surement through the inspection opening kept free from any
deposits.
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[0042] Themethod can be performed with ease in an advan-
tageous fashion and requires a minimum of movable parts so
that the method can be performed cost-efficiently, in a time-
saving manner and at low costs of maintenance. The required
stoppages of the machine are also reduced to a minimum.
[0043] It is preferably intended for the channel to conduct
the partial flow of the milled material in front of the working
drum as seen in the direction of advance. There, due to the
working progress of the machine, the deposited milled mate-
rial can be picked up again by the working drum. As the
amount of partial flow is relatively small, the operation effi-
ciency of the machine is not impaired.

[0044] In an advantageous further development, it is
intended for the measuring beams of the monitoring device to
be allowed to pass through a passage opening of the channel
to the monitoring device, said passage opening being closable
during the working operation.

[0045] In this arrangement, closing or opening of the at
least one passage opening is effected by means of drive
mechanisms which can be operated by remote control from
the operator’s platform of the construction machine or mining
machine, respectively.

[0046] Inthe following, one embodiment ofthe invention is
explained in greater detail with reference to the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0047] The following is shown:

[0048] FIG. 1 an example of a construction machine in the
design of a surface miner,

[0049] FIG. 2 a drum housing with monitoring device in
accordance with prior art,

[0050] FIG. 3 the monitoring device directed at the working
drum,

[0051] FIG. 4 a perspective view of a part of the drum
housing,

[0052] FIG. 5 a perspective view of several inspection

openings across the width of the drum housing, and

[0053] FIG. 6 aperspective view of the channel outlet atthe
drum housing and of the monitoring device above the chan-
nel.

DETAILED DESCRIPTION

[0054] FIG. 1 shows an example of a construction machine
2 in the design of a surface miner for the milling of ground
surfaces or traffic surfaces. The surface miner comprises a
chassis with, for example, four tracked ground-engaging
units 7, said chassis supporting the machine frame 3 of the
surface miner. It is understood that, in the case of road milling
machines, soil stabilizers and recyclers, the tracked ground-
engaging units 7 may be substituted wholly or in part by
wheeled ground-engaging units.

[0055] A working drum 8 rotating about a drum axis 6 is
supported in the machine frame 3 in the design of a milling
drum fitted with tools 4, said working drum 8 extending
transversely to the working direction 48 of the construction
machine 2. The working drum 8 is partially enclosed by a
drum housing 1. Adjustment of the milling depth is preferably
effected by means of the height adjustment 11 of the tracked
ground-engaging units 7 but may also be effected by means of
a height-adjustable working drum 8.

[0056] Itisunderstood that the construction machine 2 with
a working drum 8 and drum housing 1 may also consist of
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other machines, such as road milling machines, soil stabiliz-
ers, cold recyclers, recycling machines.

[0057] FIG. 2 shows a monitoring device 15 at a drum
housing 1 with a sensor device 14, for example, an inspection
camera, and a light source 16. The inspection camera 14
protrudes, with a lens barrel, through the drum housing 1 into
the chamber enclosing the working drum 8 inside the drum
housing 1.

[0058] FIG. 3 shows the working drum 8 fitted with tools 4,
where the replaceable tools 4 are mounted in toolholders 5.
The arrangement of the inspection camera 14 and the illumi-
nating device 16 is illustrated schematically. It is understood
that the illuminating device 16 illuminates the working drum
8 to be inspected, or the tools 4 and toolholders 5 thereof
respectively, in that area in which the sensor device 14 in the
design of an inspection camera captures the objects to be
monitored. The illuminating device 16 can be omitted if suf-
ficient light is available for condition monitoring (inspection)
or if no illumination is generally necessary for the monitoring
device. The monitoring device may alternatively consist of,
for example, an ultrasonic sensor or of, for example, a scan-
ner, preferably a laser scanner.

[0059] With respect to an inspection procedure to be per-
formed, reference is made to DE 10 2008 045 470 (U.S. Pat.
No. 8,386,196), the full disclosure content of which is incor-
porated herein by reference.

[0060] FIG. 4 shows a perspective view of an embodiment
of'the invention partly in a cross-sectional view. The working
drum 8 is supported in the drum housing 1 in end walls 9 lying
opposite to one another. The curvature of the housing shell 10
of the drum housing 1 is preferably circular or increasing in
the direction of rotation 46 of the working drum 8. It is
understood that, strictly speaking, such curvature radius is
only required for the inner shell surface 12 of the housing
shell 10.

[0061] A first inspection opening 20 is arranged in the
housing shell 10, with the measuring beams 19 of a monitor-
ing device 15 being able to pass through said inspection
opening 20 in order to be able to inspect the working drum 8
and in particular the toolholder 5 and tool 4 thereof. To this
effect, the monitoring device 15 comprises at least one sensor
device 14 which may consist of, for example, an ultrasonic
sensor or a camera.

[0062] Furthermore, the monitoring device 15 may also
include a light source 16 or a lighting system, preferably a
laser light source. To this effect, a second inspection opening
18 may be located in the housing shell 10 to allow the passing
through of light beams 17, in particular of laser light beams.
[0063] The inspection openings 18, 20 issue into a channel
22 which, on the outer circumference of the housing shell 10,
is partly peripheral and partly tangential in design, with a
radially outer wall 24 as shaft wall, the shaft wall 28 as well as
the end wall 34 forming the boundary of said channel 22 in
radially outward direction. In parallel direction to the work-
ing drum 8, side walls 30, only one of which is shown in FIG.
4, form the lateral boundary of the channel 22 on both sides.
In the direction of rotation 46 of the working drum 8, the end
wall 29 forms the boundary of the channel 22, where said end
wall 29 may alternatively also be arranged close to the inspec-
tion opening 18. In the area of the inspection openings 18, 20,
the radially inner boundary of'the channel 22 is formed by the
housing shell 10 and, in the further course against the direc-
tion of rotation 46, may comprise a chute 26. On the chute 26,
the milled material entering through the inspection opening
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18, 20 can be discharged in front of the drum housing 1 as
seen in the working direction 48 of the machine.

[0064] Theradially outer wall 24, which lies opposite to the
inspection openings 18, 20, exhibits passage openings 32 for
the light beams 17 or the measuring beams 19, respectively,
where said passage openings 32 can be closed by means of a
closing mechanism 36 during the working operation of the
machine so that no milled material or dust can reach the
monitoring device 15.

[0065] The closing mechanism 36 comprises a sliding plate
40 which is provided with two openings 41 corresponding to
the passage openings 32 in the wall 24. The sliding plate 40
with the openings 41 can be brought into a closed position for
the milling operation apparent from FIG. 4 by means of a
piston-cylinder unit 45, in which position the passage open-
ings 32 are covered by the sliding plate 40. For inspection of
the working drum 8, the plate 40 can be moved into a position
in which the passage openings 41 are located precisely above
the passage openings 32 for the light beam 17 and measuring
beam 19 depicted as dashed lines in FIG. 4.

[0066] The inspection openings 18, 20 remain open during
the milling operation so that a partial flow of the milled
material can pass through the inspection openings 18, 20.
This also has a self-cleaning effect so that no permanent
deposits remain in the inspection openings 18, 20 when the
machine discontinues its working operation. In this way, the
inspection openings 18, 20 are available for inspection at all
times without requiring previous cleaning.

[0067] The milled material having passed through the
inspection opening 18, 20 moves downward along the chute
26 by reason of gravity alone so that it can be travelled over
and picked up once again by the working drum 8 during the
milling operation.

[0068] The monitoring device 15 is mounted, at a distance
from the wall 24, on an adjustment plate 52 by means of
which a precise alignment of the monitoring device 15 can be
made. If the adjustment plate 52 has been adjusted correctly,
the monitoring device 15 can be exchanged, should the need
arise, without the adjustment procedure having to be per-
formed again.

[0069] FIG. 5 shows a perspective view of the inner shell
surface 12 of the housing shell 10 with several inspection
openings 18, 20 arranged next to one another and aligned
parallel to the drum axis 6. One monitoring device 15 is
assigned to each pair of inspection openings 18, 20 so that
even very large workings widths of a working drum 8 can be
monitored completely by means of several monitoring
devices 15.

[0070] FIG. 6 shows a perspective view of the discharge
opening 25 of the channel 22. Above the channel 22, the
monitoring device 15 can be seen in a chamber 54 which is
lockable by a door 50, said chamber 54 finishing radially
inwards with the wall 24 and the shaft wall 28.

1-22. (canceled)

23. A construction machine or mining machine, compris-

ing:

a working drum including a plurality of tools, the working
drum rotatable about a drum axis;

a drum housing shell at least partially enclosing a circum-
ference of the working drum, the drum housing shell
including an inspection opening; and

an outer wall located radially outward from the drum hous-
ing shell and defining a channel communicated with the
inspection opening, the channel extending downward
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outside of the drum housing shell, the outer wall having
a wall opening defined therein.

24. The machine of claim 23, further comprising:

a monitoring device located outside of the outer wall and
oriented to monitor the working drum through the wall
opening and the inspection opening.

25. The machine of claim 24, wherein:

the monitoring device includes a sensor and an illuminat-
ing source; and

the inspection opening includes first and second inspection
openings aligned with the sensor and the illuminating
source, respectively.

26. The machine of claim 24, further comprising:

an enclosure located radially outward of the outer wall, the
monitoring device being located in the enclosure; and

an access door communicated with the enclosure.

27. The machine of claim 23, wherein:

the channel has an exit opening directed in front of the
working drum in a direction of working travel of the
machine.

28. The machine of claim 23, further comprising:

a closure configured to selectively open and close the wall
opening.

29. The machine of claim 23, wherein:

the inspection opening is permanently open.

30. The machine of claim 23, wherein:

the drum housing shell includes a plurality of inspection
openings spaced apart across a width of the working
drum, the plurality of inspection openings including the
first mentioned inspection opening.

31. The machine of claim 23, wherein:

the inspection opening is circumferentially arranged in an
upper segment of the housing shell.

32. The machine of claim 31, wherein:

the inspection opening is circumferentially arranged in an
annular range of between 30° and 150° relative to a
horizontal line through the axis of the working drum.

33. The machine of claim 32, wherein:

the annular range is between 50° and 130°.

34. The machine of claim 23, wherein:

the inspection opening and the channel are configured such
that the inspection opening remains sufficiently open
due to the partial flow of milled material through the
inspection opening during working operation of the
working drum, such that upon ceasing of working opera-
tion the working drum can be monitored through the
inspection opening.

Jul. 9, 2015

35. A construction machine or mining machine, compris-

ing:

a working drum including a plurality of tools, the working
drum rotatable about a drum axis;

a drum housing shell at least partially enclosing a circum-
ference of the working drum, the drum housing shell
including a permanently open inspection opening; and

an outer wall located radially outward from the drum hous-
ing shell, the outer wall having a wall opening defined
therein, the wall opening being sufficiently aligned with
the inspection opening such that the working drum can
be monitored from outside of the outer wall through the
wall opening and the inspection opening; and

a closure configured to selectively open and close the wall
opening.

36. The machine of claim 35, further comprising:

a monitoring device located outside of the outer wall and
oriented to monitor the working drum through the wall
opening and the inspection opening.

37. The machine of claim 36, wherein:

the monitoring device includes a sensor and an illuminat-
ing source; and

the inspection opening includes first and second inspection
openings aligned with the sensor and the illuminating
source, respectively.

38. The machine of claim 36, further comprising:

an enclosure located radially outward of the outer wall, the
monitoring device being located in the enclosure; and

an access door communicated with the enclosure.

39. The machine of claim 35, wherein:

the inspection opening is configured such that the inspec-
tion opening remains sufficiently open due to the partial
flow of milled material through the inspection opening
during working operation of the working drum, such that
upon ceasing of working operation the working drum
can be monitored through the inspection opening.

40. The machine of claim 35, wherein:

the inspection opening is circumferentially arranged in an
upper segment of the housing shell.

41. The machine of claim 40, wherein:

the inspection opening is circumferentially arranged in an
annular range of between 30° and 150° relative to a
horizontal line through the axis of the working drum.

42. The machine of claim 35, wherein:

the outer wall partially defines a channel communicated
with the inspection opening, the channel extending
downward in front of the drum housing shell.
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