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SUMMARY

In the paper results of experimental investigations of the system operator-handle-base have been presented. The
aim of investigations was to record and analyse dynamical reactions of human operator volunteers participating
in the experiments on a visual, suddenly appearing step signal. The main task of each operator was tracking of
the signal as precisely as possible with a push force exerted on the tool handle. The measurements were done on
an especially designed stand. The stand allows to simulate vibration of the tool with chosen frequencies with or
without handle isolation. Time histories of step reference and forces realized by the operator were statistically ela-
borated and graphically presented.
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BADANIA WPLYWU WIBRACJI NA FUNKCJE STERUJACE CZEOWIEKA OPERATORA

Artykul prezentuje wyniki badan eksperymentalnych ukltadu czlowiek operator-narzedzie reczne. Celem badan byla
rejestracja i analiza reakcji dynamicznych wolontariuszy biorqcych udzial w eksperymencie na nagly skok sygnatu
odbieranego zmystem wzroku. Glownym zadaniem kazdego operatora bylo mozliwe dokladne nadazanie za tym
sygnatem przez nacisk na rekojes¢ narzedzia. Pomiary byly wykonywane na specjalnie skonstruowanym stanowi-
sku umozliwiajqcym symulacje wibracji narzedzia z wybranymi czestotliwosciami, z wibroizolacjq rekojesci lub bez
wibroizolacji. Przebiegi czasowe sil referencyjnej i zrealizowanej przez operatora zostaly poddane analizie staty-
stycznej i zaprezentowane graficznie.

Stowa kluczowe: ukiad czlowiek operator—narzedzie reczne, wibroizolacja narzedzia

1. INTRODUCTION This force is the pressure of the operator applied directly to

the tool or force transmitted to the tool through the vibration
Design of vibration isolation systems of hand-held per-  jsolation system (VIS). The control process can be schema-
tically presented in Figure 1. A man—operator acts as a reg-
ulator in compensatory system trying in the shortest time

possible to minimize the difference between the given force

cussive tools must be based on modeling of human-operator
— tool system. As was proved in (Basista 2001, 2002, 2004,
2005, 2006; Basista and Ksiazek 2004, 2007) suitable mod-

cling of human-operator allows formulation of comfort cri-  p 44 transmitted force P, called further the realized force.

The force P, is the control force exerted by the operator on
the tool handle. Visual feedback is realized as follows: the

teria of work with hand percussive tool. However, the crite-
rion can have more general character than the criterion
which concerns only the low level of vibration transmitted 1101 force is estimated and applied by operator on the
through hands to human-operator body. Such possibilities  p,ge of observed results of tool work (efficiency) and their
comparison with intended aim.

In real conditions of work with hand held tools handle

gives the human model which contains not only passive,
nonvolitional force of hand arm system (HAS) but de-
scribes also volitional force which is transmitted to the
tool’s handle. The passive forces of pressure on the hand-

vibration are present almost always. Taking it into account
one can demand what is influence of the vibration on the

tool handles are described by the biomechanical models of quality of the realized control process.

HAS presented in (Rakheja and Wu 2002).

The volitional acting, changing in time force pressure
. P P Handle + P

exerted by the operator on the handle, can be considered as : ( ) Human- h | vibration ’ R
a manual control function in the man-machine system - operator ;‘V‘;i‘e’;’;’"
(McRuer and Jex 1967; Sheridan and Ferrell 1974). Per- -
cussive tool works with given frequency in cycling way.
One can assume that efficiency of work process (velocity of Visual feedback
penetration of the tool into base) is proportional to mean in
one cycle force exerted on the tool body (Babitsky 1998). Fig. 1. Scheme of control in human operator-tool system
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2. AIM OF INVESTIGATIONS

There were two principal aims of the investigations presen-
ted in the paper. The first of them was to estimate degree
and way of influence of handle vibration on human-opera-
tor behavior concerning control process during work with
hand-held tool. The second aim was to estimate influence of
VIS, that means the elastic junction of handle and tool body,
on the quality of control process. In the experiments the role
of the tool was imitated by the mechanical shaker executing
harmonic vibration with chosen displacement amplitude
and frequency. The obtained dynamical characteristics
supplied the data which will allow more precise design of
human operator model working in the arduous, heavy con-
ditions. They will also broaden our knowledge concerning
criteria of design of vibration isolation of hand held tools.
The presented investigations are the continuation of earlier
investigations described in (Basista et al. 2008, 2009).

3. DESCRIPTION OF STAND AND PROCESS
OF MEASUREMENTS

The investigation stand was presented in the real form in
Figure 2 and schematically in Figure 3. The participant of
the experiments, human-operator, stands on the metal plat-
form which can move very smoothly on the horizontal sur-
face thanks to ball bearings, and applies horizontal pressure
force on the handle. One side of the platform was joined to
the metal frame by ball-joint and strain-gauge force sensor.
The frame was fixed to basis. Such junction allowed mea-
surement of horizontal reaction exerted by operator’s legs
on the platform. Human operator, in standing position typi-
cal for the operators working with of big hand drills, kept
handle with right hand and by left hand supported trunk of
the tool’s model.

The tool model is fixed to the vertical frame throughout
the ball joint (articulation) and strain-gauge sensor of force
exerted by operator on the tool. On the handle the sensors
of acceleration and displacements are fixed. Model’s trunk
allows for two ways of work:

1) with rigid junction between handle of mass 2.3 kg and
working part of the tool,

2) with elastic junction between handle and working part
of the tool.

The second way was realized by the application of re-
placeable springs with coefficient of rigidity 2x10% N/m.
The stand is composed of immobile and mobile parts. The
immobile part is fixed to the basis. One side of the mobile
part is joined with the hand tool model by force sensor. The
pressure force exerted by the operator is developed on
the base of a visual feedback being result of observation of
the two monitor indicators showing simultaneously, in real
time, given and realized forces. The way of acting of the

operator simulates process of control of tool work in the real
conditions.

System of data acquisition contains National Instruments
measurement card DaQCard 6024E and is controlled by
software LabView 7.1. The system generates and records
given, reference step function signal. The system records
simultaneously signals from two described above strain
gauges of force, accelerometer fixed on the tool handle and
laser gauge which measures deformation of spring installed
between handle and working part of the tool.

umi
; I\

Fig. 2. View of stand with human operator
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Fig. 3. Scheme of investigation stand

Both strain gauges realized in the full bridge system are
plugged to the acquisition data system by dedicated strain
amplifiers. The accelerometer and laser gauge are joined
correspondingly through dedicated, made in Germany
amplifier and dedicated signal conditioner made by RFT
UEpsilon. Scheme of investigation and measurement-
-control system is shown in Figure 3.

The aim of experiences was to record responses
(pressure forces on handle) of investigated persons on sud-
den step signal equals 80 N. The human-operator acted in
compensatory system and tried, as was stated above, to min-
imize in the shortest time possible the differences between
the given and realized forces observed on the monitor
screen (Fig. 4). Block diagram of instrumentation is shown
in Figure 5.
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sured signals have been plotted. Exemplary time diagrams,
chosen from the set of analyzed signals are shown in Fig-

force force
ures 6 — 8.
100
reference farce + 5%
top a0
stop
\ B0
’ Farce
—realized
d0f | aeaaan reference
/ —— reaction betwween plattorm and stage

20

Realized Reference

force [M]

Fig. 4. Operator’s control window. Front panel
of virtual instrument in LabView 7.1

5% of reference force

Accelerometer
displacement > Conditioners
laser meter

time [s]

Fig. 6. Example of attempt without excitation and spring

Tool handle Two DAQ card
stand Ly [orce »| channel

transducers .
platform amplifier NI 6024 E 100

l

Push Signal Notibook

button i -
generator LabView

80 ™

reference farce - 5%

60

Fig. 5. Block diagram of instrumentation i

force [N]

Group of five participants was investigated. The sinusoi- -
dal excitations with 2 mm steady amplitude and sequence of
frequencies 5, 10, 15 Hz were transmitted from mechanical
shaker to the tool. The human-operators reactions subjected
to harmonic excitations on given step signal were recorded o

for the participants in the following sequence of trails: LA s s bw 1R ke T 2 3 W
time [s]

5% of reference force

fhassssssasssssssnsanassnannanannn

1. 3 attempts with immobile basis and firm connection be-
tween basis and handle,

2. 3 attempts with immobile basis and elastic connection
between basis and handle,

3. 3 attempts with basis vibration with frequency 5 Hz and
firm connection between basis and handle,

4. 3 attempts with basis vibration with frequency 5 Hz and
elastic connection between basis and handle,

5. 3 attempts with basis vibration with frequency 10 Hz
and firm connection between basis and handle,

6. 3 attempts with basis vibration with frequency 10 Hz ]
and elastic connection between basis and handle, force

g 9 g g 9 20 realize
7. 3 attempts with basis vibration with frequency 15Hz | # |- i

— - — average of realized
and firm connection between basis and handle, = | R TETEEEEEEEE L =—mme = i
8. 3 attempts with basis vibration with frequency 15 Hz

and elastic connection between basis and handle.

Fig. 7. Example of attempt with excitation 5 Hz
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All measurements signals were recorded on hard disc for e

each of attempts. The recorded signals were numerically

analyzed by D-Plot software. Time histories of all the mea- Fig. 8. Example of attempt with excitation 15 Hz
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4. RESULTS OF INVESTIGATIONS

The following parameters were calculated and assessed for

all of

the attempts: rise time, regulation time, overshoot and

settling time. The exemplary time history is shown in Figure 9.

100

For the most attempts with vibrated basis, bandwidth
+5% of value reference signal, was not attainable. In
all such cases instead of the settling time the possible
narrowest bandwidths have been calculated, in which the
realized control signals can be included. The results of the
analysis and calculations are shown as diagrams in Figures

10, 11 and 12.

80| peeereeegeeerer e M e T LT

reference force - 5%

60

reference force+ 5%

|
\
= |
e M i
2 ‘
rise time !
20 ‘
|
[ " 4 L
: i torce
I settling |time ! D Siep reference
20 [ |
-0.5 0 0.5 1 15 2 25
time [s]
Fig. 9. Exemplary time history
with marked analysed values
=
285 Median: 0.225Median: 0.52 Median: 0.19"edian: 0.49 Median: 0.42 Median: 0.57 Median: 0.428vledian: 0.
T T5%
=
265 Mecian
2.4
225
21
195
1.8
1.65
() 15 g
1.35 E
12
1.05 £
08
0.75
0.6 S =
0.45 Ly 3
03
015
)
series of experiment
Fig. 10. Rise time in series of experiments
with different excitation
72
haimum
64 I tdinimum
T5%
25%
o5 B Median
faz)
E =
48 a——
o, =
£ |3 T &
= 40)E = = = = =
3 B o™ £ = £ S c
= = E = = o = Ig =
i 0, = w = 5 w = wr
5 IR @ = = Em = E =
= k= £ E 2 = E = E
5 £l E = & g = .o
2 z z - ~ =
2l
% 2 L. = =] = 5 =
(%) o (Tg) = = = ==
= foed d {=]
- T E E™ Cog 2
m = = T & = =
. = = i (M W= i m
Wk 5 E B H =
i= = = £ £
& | s z E | | a |
0

series of experiment

Fig. 11. Overshoot in series of experiments
with different excitation
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CONCLUSIONS

Tool’s vibration has big influence on control process
and pressure force exerted by operator on handle’s tool.
All fundamental indices of estimation of control pro-
cess deteriorate with increasing of vibration frequency.
Vibration frequency increase causes important values
distribution of results of measurements.

Application of vibration isolation system makes rise
time of reaction longer in both cases with and without
the vibration excitation.

Overshoot increases with frequency increase for the
tool without VIS. For the tool with VIS overshoot
almost does not depend on frequency.

Tool’s vibration makes impossible to keep the pressure
control force in the bandwidth £5%.

Ranges of bandwidth of quasi constant control forces
during the vibration depend on frequency of vibration
and the rigidity of vibration isolation system (VIS).
Range of bandwidth in which keeping of control signal
becomes possible depends on frequency of tool vibra-
tion. For the tools without VIS the range of bandwidth
increases stronger with frequency increase. For the
tools with VIS the range of bandwidth increase is mo-
derate.

References

Basista Z. 2001, Modelowanie i symulacja uktadu cztowiek-narzedzie-

podloze. Zeszyty Naukowe Politechniki Krakowskiej Mechanika,
nr 83, pp. 21-30.




MECHANICS AND CONTROL Vol. 29 No. 1 2010

Babitsky V.I. 1998, Hand-held percussion machine as discrete non-linear
converter. Journal of Sound and Vibration, 214(1), pp. 165-182.

Basista Z. 2002, Wplyw aktywnej wibroizolacji rekojesci na ergonomiczny
komfort operowania recznym narzedziem udarowym. Zeszyty Nauko-
we Politechniki Rzeszowskiej, nr 197, Mechanika, z. 60, pp. 19-26.

Basista Z. 2004, Modelowanie i badania symulacyjne uktadu: cztowiek-
narzedzie reczne. PTSK, Symulacja w badaniach i rozwoju, Krakow,
ISBN 83-7242-3180, pp. 27-34.

Basista Z. 2005, Symulacja eksperymentu dla zbadania wplywu uktadu
wibroizolacji na jakos¢ operowania recznym narzedziem udarowym.
Folia Scientinarium Universitatis Technical Resoviensis, Nr 222,
Rzeszow, ISSN 0209-2689, pp. 11-18.

Basista Z. 2006, Simulation investigation of an active vibration protection
system of an operator of a hand-held percussive tool. Engineering
Transactions, 54, 3, pp. 173—187.

Basista Z., Ksiazek M. 2007, Criteria of estimation of active vibration isola-
tion system in hand-held percussive tools. Mechanics, AGH University
of Science and Technology, vol. 26, No. 4, ISSN 1734-8927, pp. 160—168.

Basista Z., Ksiazek M. 2008, Estimation of comfort parameters of an acti-
ve vibration isolation system of handle of percussive power tool.
Proc. “INTER-NOISE’2004” Prague.

Basista Z., Ksiazek M., Tarnowski J. 2008, Testowe badania doswiadczal-
ne reakcji cztowieka-operatora narzedzia recznego przy sinusoidal-
nym sygnale wejsciowym. Czasopismo Techniczne, z. 1-M/2008,
ISSN 0011-4561, pp. 27-35.

Basista Z., Ksiazek M., Tarnowski J. 2009, Experimental investigations of
human-operator as a pressure force regulator in man-hand tool sys-
tem. Archives of Control Sciences, vol. 19(LIV), No. 1/2009, Polish
Academy of Sciences, Committee of Automatic Control and Robo-
tics, ISSN 0004-072X.

McRuer D.T., Jex H.R.1967, 4 review of quasi-linear pilot models. IEEE
Transactions on Human Factors in Electronics, vol. HFE 8, No. 3,
September 1967, pp. 231-249.

Rakheja S., Wu J.Z. 2002, A comparison of biodynamic models of the
human hand-arm system for applications to hand-held power tools.
Journal of Sound and Vibration, 249(1), pp. 55-82.

Sheridan T.B., Ferrell W. 1974, Man-Machine Systems. The MIT Press,
Cambridge.

Sovényi Sz., Gillespie R.B. 2007, Cancellation of biodynamic feedthro-
ugh in vehicle control tasks. IEEE Transactions on Control Systems
Technology, vol. 15, No. 6, pp. 1018-1028.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


