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1 Claim.
1

The present invention relates to a device for
recording deformation or ellipticsl form of rotary
furnaces, particularly such lined rotary furnaces
as are commonly used in the cement and lime in-
dustry, and more closely the invention concerns
a device which comprises a rigid bridge mem-
ber adapted to be attached to the casing of the
furnace and then to extend in the form of an
arch between two peripherally spaced supporting
points on the furnace casing, said bridge having
8 feeling member, which is resiliently held in con-
tact with the furnace casing between the sup-
porting points.

In rotary furnaces, particularly of the kind
employed in the production of cement clinker—
which are usually of considerable length and di-
ameter—deformation of the furnace casing fre-
quently occurs. Such deformation is due to vari-
0us causes and may entail considerable damage
to the lining material of the furnaces. The most
common type of deformation is that an elliptical
cross-section with the main axis substantially
horizontal is imparted to the furnace, this ellip-
tical form always remaining in approximately
the same position notwithstanding the rotation
of the furnace. In other words, the furnace cas-
ing receives a “permanent” oval cross-~section,
notwithstanding its angular displacement during
rotation. This oval form can often be reduced
by adjusting the supporting points for the furnace
or by reinforcing the weaker parts of the furnace
casing.

However, one condition for enabling the de-
formation of the furnace and the disadvantages
resulting therefrom to be removed in a satis-
factory manner is, of course, that it is possible to
accurately determine the deformation at different
boints along the furnace and at various points
on its periphery. The present invention has for
its object to provide a device by means of which
hoth the changes in diameter at a predetermined
cross-section of the furnace casing, and also other
movements of the furnace casing at arbitrarily
selected peripheral points in the said Cross~-sec-
ticn can be recorded during the operation of the
iurnace, whereby both lack of rigidity in the fur-
nace casing and any longitudinal curvature and
faults in the supporting of the furnace can be as-
certained for correction.

The device according to the invention is broadly
characterized by the provision of a recording
drum which is rotatably mounted on the bridge
with its axis substantially parallel to the furnace,
said drum being connected to an eccentric mass
to be set in rotation in direct dependence upon
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the rotation of the furnace, and further by the
fact that the feeling member is arranged to actu-~
ate a recording member contacting the periphery
of the recording drum and reciprocatable sub-
stantially in the axial direction of the drum in ac~
cordance with the movements of the feeling
member. With a device of this kind a record of
the movement of the furnace casing in that part
thereof covered by the bridge is obtained without
he help of measuring instrurents, and after it
has been mounted on the furnace casing the de~
vice may be left working while following the fur-
nace casing at least a complete revolution of the
furnace without it being necessary for the checker
to follow the recorder around the furnace.

In order to render the invention more readily
understood a preferred embodiment of the re-
corder is shown in the accompanying drawings, to
which embodiment the invention is not limited,
however, since it is obvious that the details may
be varied within wide limits. In the drawings
Pig, 1 is a schematic cross-section through a
rotary cement furnace having a recording deviee
according to the invention attached thereto.

5 Fig. 2 is a partial side view, partly in section, of

the recording device on a larger scale than in Fig.
1, and Fig. 3 shows the recorder parts of Fig. 2 as
viewed from above.

In Fig. 1, { is the casing of the rotary furnace
and 2 is the furnace lining. The furnace is
mounted on adjustable supporting rollers 3. A
rigid bridge member § is attached on the outside
of the furnace casing | with the help of a steel
wire or chain 4 and a tensioning device 8§, the
said bridge extending in the form of an arch
between two peripherally spaced supporting
points 7 on the furnace casing and carrying g
spring actuated feeling pin & mounted in said
bridge member substantially midway between the
supporting points, which pbin is held in contact
with the furnace casing. The difficulties incurred
in placing the chain around the furnace casing
are appreciably reduced if one end of the chain
is attached to a permanent magnet which is fixed
to the furnace casing and allowed to draw the
chain with it during the rotation of the furnace,
It is obvious that if the cross-sectional shape of
the furnace in the cross-section in question
changes during the rotation of the furnace, move-
ments will oceur in the part of the furnace casing
covered by the bridge member, and in such a case
the feeling pin 8 will execute a substantially radial
reciprocating movement during the rotation of
the furnace.

As may be seen from Figs. 2 and 3, the feeling
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pin 8 is longitudinally displaceable in a bearing
sleeve 9 in the bridge 6 and the radial movemenis
of the pin 8 in relation to the furnace wiil he
transmitted to a bell erank {8 pivoted on a shaft
i1 which is substantially parallel to the shaft of
the furnace. More particularly, the said trans-
mission of movement between the feeling pin &
and the bell crank 19 is effected by means of an
adjusting screw (2 which is screw-threaded
through one arm of the hell crank {0 and pro-
vided with a lock nut §3. The bell crank {9 is
influenced by & spring {4 which tends tc press
the point of the adjusting screw 12 against the
feeling pin & and at the same time press the latter
resiliently against the furnace casing {. The bell
crank 18 acts on another bell crank 15 which
is pivoted at the bridge around a shaft {8 which
is substantially radial in relation to the furnace.
This second bell crank 1§ supports at its one end
a spring actuated, swingable arm {1 which in
turn carries a recording member Or pen 13.

In front of the recording pen {8 o recording
drum 18 is mounted on the bridge 8, onto which
a suitable paper sleeve 28 is pushed when the
device is set to work, The recording drum 19 is
supported on one side only by a lug &' which
projects from the bridge § and the shait 2{ of
the recording drum {§ runs through the lug &’
and carries, outside the latter, an arm 22 rigidly

connected to the recording crum {9, the end of :

this arm being provided with a suitable weight
23. The arm 22 and its weight 23 constitule an
eccentric mass connected to the recording drum
for imparting a rotational movement thereto as

the bridge member follows the rotation of the 3

furnace. It isobvious that the arm 22 will always
tend to hang vertically from the shaft 21 of the
recording drum {8, and when the device is work-
ing and the bridge 6 consequently follows the

rotation of the furnace, the recording drum 18 .

will turn on its own axis entirely automatically
so that a given axial line on the periphery of the
recording drum will always correspond 1o & cer-
tain defnite angular position of the Dbridge in
yelation to the horizontal plane.

The shaft 21 of the recording drum 19 is sub-
stantially parallel to the shait of the furnace, and
the recording drum (9 and paper sleeve 28 on
which the recording is done by means of the
recording pen I8 which is pressed against the
sleeve 20, are connected to one another by a
bayonet joint, for example, in such a wWay that
when checking the recording on the paper sleeve
it is always possible to determine the angular
position of the bridge 6 at a given recording
moment. To the recording pen 8 which is
pressed resiliently against the paper sleeve I8
on the recording drum {8 is imparted u sub-
stantially axial movement along the recording
drum by means of the feeling pin 8 through the
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medium of the two bell cranks 10 and (5, which
constitute movement transmission means con-
necting the feeling member and the recording
member. To enable the movement of the record-
ing pen {8 to be held within the limits prescribed
by the length of the paper slesve 20, the position
of the recording pen can be adjusted in relation
to that of the feeling pin & by means of the
adjusting screw 12 which is locked by the lock
nut 13.

Tt is obvious that with the help of the device
described above a recording of the casing move-
ments in that part of the furnace casing covered
ky the bridge 6 is obtained on the paper sleeve
25. Tn the first place, such recording gives an
indication of the relative magnitudes of the cas~
ing movements, and this is of primary importance
for enabling the existing deformation of the fur-
nace casing to be removed as far as possible.

1f desired, the arrangement may, of course, he
supplemented by an indicating instrument in a
known manner, which will permit changes to be
read off in mm. for example. Instead of using
an indicating device it is also possibie to use a
graduated paper sleeve 2p so that the magnitude
of the changes expressed in mim. for example, can
be read off directly from the sleeve.

I claim:

A device for recording deformaticn of rotary
surhaces during thelr work comnrising in combi~
nation an arch-like rigid bridge member, Means
for attaching said bridge member to the casing
of the furnace in such a manner that said bridge
member extends between two peripherally spaced
supporting points on said casing, a spring actu-
ated fesling member movably mounted in said
pridge member and contacting said casing sub-
stantially midway between said supporting points,
o recording drum rotatably mounted on said
bridge member so as to have its axis substan-
tially parallel to the axis of the furnace, an ec-
centric mass connected to said recording drum
for imparting a rotational movement thereto
as said bridge member follows the rotation of the
rurnace, a recording member contacting the pe-
viphery of said recording drum, said recording
wmermber being reciprocable substantially in the
axial direction of said drum, and movement
tronsmission means connecting said  feeling
member and said recording member to cause said
recording meimber . to record the movements of
said feeling member.
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