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This research represents the ways of estimation of woodworking machines’ feed roll-ers arrange-
ment in a horizontal plane as exemplified by control of the position of the feed rollers axes on a frame
saw. Some significant considerations have been stated in relation to standard methods of control
GOST 10294, which contain accuracy value and monitoring techniques. Some methods are recom-
mended in the following research, which allow monitor-ing value of possible deviations of mutual
arrangement of feed rollers in a horizontal plane. This is done with due consideration of inaccuracy
of their setting, as well as radial beats that results from exploitation, by means of conducting mea-
surements in two mutually perpendicu-lar planes.
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INTRODUCTION

Produce of solid timber has been in favour in
all countries, in comparison with composite and
polymeric materials. It has certain advantages
in ecological and esthetic rates. It features high
solidity, but as all materials it possesses some
drawbacks, namely: anisotropic properties, flam-
mability, non waterproof, a bit difficult in process-
ing etc. Industrial timber stocks decrease grad-
ually. Legal and illegal cutting, forest fires and
other factors contribute much to this process.
For this reason, manufactures have to solve the
problem of efficient use of round timber involv-
ing added-value wood conversion, introduction
of new technologies of processing and applica-
tion of immediate diagnosing of woodworking
machinery status.

Analyzing the situation in fitting enterprises of
woodworking complex, specifically in Mari El Re-
public, Russia, it should be noted that manufac-
ture of doors, windows, parquet blocks and other
types of products often use machinery fitted in
the 80-th of the previous century. Some minor
exceptions are enterprises equipped in the early
2000. Physical deterioration and obsolescence
of machine-tool holding arises. Only up-to-date
diagnosing and scheduled preventive repair with
adjustment on manufacturing and geometrical
accuracy together with replacing of cutting tool
provide an opportunity to accomplish production
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of quality products, which meet all consumers’
requirements [10, 1, 12].

Methods of diagnosing produce, tools, log-pro-
cessing equipment (log frame) and other appli-
ances are regulated in GOST 2140 — 81, GOST
5524 — 75, GOST 10294 — 90 [02, 03, 04], RPI
[09, 11] and other reference documents. In or-
der to adhere accuracy parameters of adjust-
ment, equipment design should provide ac-
cess of diagnostic devices to control points and
cross-sections without disassembly of units and
mechanisms. This should eliminate possibility of
damaging the objects while connected to diag-
nostic (control) devices.

Aim of the research: creation of the elements of
immediate diagnosing system of the position of
interworking parts of log-processing equipment
in a horizontal plane. It should be based on the
investigation and improvement of standard con-
trol methods with elaboration and standardiza-
tion of new techniques.

Objectives under solution:

1) to analyze reference documents and tech-
nical publications about control methods of
geometrical and technological adjustment of
log frame;

2)to substantiate type and construction for
evaluation of deviation rectilinear surfaces
(flat and cylindrical) from horizontal position
of basing and guiding devices of woodwork-
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ing machines and log frames.

3) to develop new techniques (instead of obso-
lete standards) on the basis of patented de-
vice and evaluate horizontal misalignment.

The analysis of publications and reference docu-
ments [4, 5, 6, 7] has allowed to reveal about 40
control rates of log-processing equipment. Only
30% of them have standard techniques, most of
which are out of date and considered to be im-
proper.

Relating to the process of timber manufacturing
special attention should be given to the principal
goals of technical diagnostics:

+ evaluation of equipment technical condition;

» establishing quantitative connections
between inaccuracies of timber and
log-processing equipment;

 risk assessment and working out of
corrective actions subsequent to the results
of equipment status control;

* maintenance engineering and equipment
repair;

 feasibility study of further equipment
service by taking into account forecasting of
its technical condition with revealed defects
involving the use of numerical scheme [10].

It is necessary to note that log frame construc-
tion is practically controllable without additional
disassembling if upper and lower front gates are
open. Therefore evaluation of technical status of
mutually arranged parts of feeding and cutting

mechanisms represents no difficulty, excluding
lack of improved methods of immediate control.

The analysis of GOST 10294 has made possible
to highlight some drawbacks of typical check-
outs. Accordingly, most significant of them, in
estimating horizontality of lower feeding rollers
axes and location of lower feeding rollers in one
horizontal plane could be considered as:

« complication in basing the level on a narrow
tested surface of a straightedge;

e under considerable vibrations and inertial
loads inclination of footing and frame may
exceed measurement limits of the level.

An invention is proposed in order to get through
revealed troubleshooting. It refers to the field of
measurements of rectilinear surfaces (flat and
cylindrical) deviation from horizontal position and
can be applied to increase measurement accu-
racy of these deviations by means of block lev-
els of common accuracy in different branches of
engineering. It is especially good for assessment
of mutual parallelism of the feeding rollers axes
on basing and guiding devices in wood-working
machines and log frames.

This technique includes level adjustment in a
horizontal position on the tested surface with the
help of special inclinometer. It differs in the fact
that departure from horizontality measurement is
carried out by means of detection device, while
the level is used only for identification of horizon-
tal position of inclinometer base.

L6

Figure 1: Inclinometer

Special inclinometer (Figure 1), placed on the
tested surface, consists of two pivotally connect-
ed plain-parallel bars, one of which is a support
block — 5, and another one is inclinable block — 4,
it serves as a support for level —1. For setting in
horizontal axis an adjusting screw — 3 is used.
For measurement of inclination angle — indicator
depthometer is used.
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Depending from measurable value, L6 — a base-
line from the pivot axis to indicator axis is de-
termined. The following technique [8] permits to
decrease:
* random inaccuracy in measuring device
basing;
» time and labour input needed for multiple
metering in order to get average result with
the given accuracy and reliability.
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According to the analysis and the invention,
which was mentioned above, new techniques
and facilities have been developed (Devices 1
and 2, represented in diagrams 1 and 3). They
permit to estimate position of the rollers in a
horizontal plane immediately without equipment

L

disassembling. Besides, they give an opportu-
nity to consider inaccuracies of the installation,
including existence of radial beats of the rollers
by means of conducting measurements within
mutually perpendicular planes.

Table 1: Horizontality of the axes of lower feeding rollers

GOST 10294-90 Verification Scheme

Proposed Verification Scheme

Tolerance 0,4 for length 1000 mm;

.1 jl—l?ﬂf?/ia

i

o

5

1 —feeding roller shaft,
2 —linker, 3 — level

where:

1 — control bar, 2 — linker with supports,

3 — flat springs, 4 and 5 — left and right rollers
necks,6 — indicator head, 7 —adjusting screw,
8 — level

To conduct measurements it is necessary to
make key lines on a shaft or a tooth wheel with
graduation of 90 °, with setting point pairs 1 — 3
and 2 — 4, and mark a stationary part of the base
or a floor to determine the moment of the ac-
curate wheel (roller) shut down against points,
marked on the wheel i=1...4 (Figure 2).

1

3
NN

Figure 2. Scheme of point pairs 1— 3, 2 — 4 arrange-
ment for readings and the point of the wheel (roller)
shutdown

At setting the roller into position 1 — 3, Device 1
(table 1) is mounted on the necks on front lower
feeding roller and adjusted on level horizontality
by an adjusting screw. Indicator h, for Device 1
is shown in Table 1and the data for h,, h.., h,,,
h,..h,,, h,,, h,,, h,, arerepresented in Table 2 and
3. They include deviation from horizontal axis A,
inaccuracies of linker formation AM and inaccu-

racies, connected with radial beat of necks AR:
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h=Ac+ Ay+ Ay (1)

In order to exclude inaccuracies of production,
Am device is flipped through 180° (or replace
onto another neck) and repeat the measure-
ments. At the same time, roller axis deviations
do not change, while inaccuracy of the linker
changes its sign.

h,=A-A,+A; (2)

When h 11 and h 13, sum up, AM excludes

h,+ h. =2(A .+ A;) where A .+ A_=(h,+ h )2 (3)
For error exception from radial beat AR the roller
is flipped through 180° and the device is mount-

ed into position 3 — 1, so the measurement A31
is conducted:

h, =A+A,, - A; (4)

After the device has been flipped through 180°,
the measurements are repeated. At this, devia-
tions of roller axis A and A do not change, while
the deviation of the device changes its sign.

s = A-Ay-Ag (5)
Zh,+h, =2(A - A)—-A- A= (h, + h33)/2 (6)
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Summarizing (3) and (6), radial beat excludes
(A+A)+(A-A)=2A -A + A =2A — 2A,
=( h11+ h13 + h31+ h33)/2_) AI'=(h11+ h13 + h31+
h,,)/4 (7)

After that the whole series of measurements is
repeated in the plane 2 — 4. For this purpose,

roller is flipped through 90 °. The results of the
given research are based on the estimation of
log-processing equipment condition at the OAO
“Woodworking manufacturing plant”, Yoshkar-
Ola, Russia. They are represented in Table 2.

Table 2: Horizontal axes inclination of lower feeding rollers measurement results

Measurement Plane
Read-ings 1-3 2_4
Front / Rear lower feeding roller/
h h
h11 h13 h31 h33 h22 h24 h42 h44
A 11.383 || 10.783 | 10.833 10.883 11.65 11.213 11.567 10.967
verage M1.367 | 110933 | 11213 | /1117 | 1533 | 1183 | 11383 | 1117
h
0.6/0.434 0,05/0,096 0.437/0.35 0.6/0.266
Deviation from
horisontal-ity A.=(h, +h_ +h +h.)4 A, =(h,,+h, +h,+h,)4
0.3/0.265 0.52/0.308
Average meaning of deviations from horizontality (Ar) = A, ./ A, , = 0.41/0.276 mm

The suggested device enables to set rollers ar-
rangement with a sufficient accuracy as well
as the existing deviation from their horizontal-
ity (parallelism), which equals (Ar)=|A Al
= 0.41-0.276=0.144, scaled to standard length
equals 2 mm, that 5 times exceeds the standard
rate. Mutual parallel misalignment of feeding roll-

ers in horizontal and vertical planes may serve

as one of the reasons for industrial timber pro-
duction with crooking and flexion.

Application of the new way of measurement
based on the technique, mentioned above can
also help to evaluate deviations of rollers’ axes
in a horizontal plane with the help of Device 2,
represented in the Table 3. The measurement
results are given in Table 4.

Table 3: Arrangement of lower feeding rollers axes in one horizontal plane

GOST 10294-90 Verification Scheme

Proposed Verification Scheme

Tolerance 0,4 for length 1000 mm;

[ o 1
“J 1 % z{
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1 and 2 — necks of front and rear lower feed-
ing rollers, 3 — straightedge, 4 — level

Device 2,

where:1 and 3 — necks of front and rear rollers,
2 — stop, 4 — proof bar, 5 — level support,

6 — level, 7 — adjusting screw
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Table 4: Measurement results of inclinations of lower feeding rollers axes arrangement
in one horizontal plane

Deviation from horizontality, mm

Plane 1 =3 Plane 2 — 4 Average devia- | Deviation from

tion parallelism on

A\\;erige value vertical plane
h,,+ h )2 h,.-h

h1 h3 h1-3 hz h4 h2-4 ( 13 2'4) I 13 2’4|
z:gzt 11.45 11.05 11.275 11.6 11.5 11.55 11.41 0.275
Left side| 10.85 11.05 10.95 11.1 11.0 11.05 11.0 0.1
Deviation fzom horizontality 0325 05 0.41 0.187
(Ar=)h, - h,

It was found that actual deviation from horizon-
tality equals 0.41+0.09 on the roller length of
700mm, modified to standard condition of 1000
mm accounts for 0.51.mm, which is just above
the standard value of 0.4 mm.

CONCLUSION

1) Methods, proposed in the given research,
along with calculation examples permit to
achieve (by means of immediate control)
consistent results of accuracy of mutual ar-
rangement of feeding mechanism parts and
to determine availability of deviations from
parallelism in a vertical plane and, above all,
respective horizontality.

2) Thanks to simplicity of construction these de-
vices could be produced on any woodwork-
ing plant, providing 0.05 mm accuracy.

3) The main advantage of the recommended
devices is the opportunity to evaluate wood-
working equipment rollers arrangement in a
horizontal plane even if a considerable devi-
ation exists and far exceeds the limits of ma-
chinist level measurements, which is applied
for estimation of equipment conditions.
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