
















































































































































































































































































































































































































































































































































































































































































































































































































































































• Table 13-2 Continued. 

Manufacturer/printer model Definition Resolution B&W/CL 
MSP-1 0/25, 200GX CITZN9M.PRD 120 X 72 B&W 
MSP-10/25, 200GX CITZN9H.PRD 120 X 216 B&W 
MSP-10/25, 200GX CITZN9VH.PRD 240 x216 B&W 
MSP-10/25, 200GX CITZN9CL.PRD 60x72 COL 
MSP-10/25, 200GX CITZN9CM.PRD 120x 72 COL 
MSP-10/25, 200GX CITZN9CH.PRD 120 X 216 COL 
MSP-10/25, 200GX CITZN9CV.PRD 240 X 216 COL 
GSX-140/130/145/240, PN48 CITZN24L.PRD 60x60 B&W 
GSX-140/130/145/240, PN48 CITZN24M.PRD 120 X 60 B&W 
GSX-140/1301145/240, PN48 CITZN24H.PRD 180 X 180 B&W 
GSX-140/1301145/240, PN48 CITZN24V.PRD 360 X 360 B&W 
GSX-140/130/145/240, PN48 CITZ24CH.PRD 180 X 180 COL 
GSX-140/1301145/240, PN48 CITZ24CV.PRD 360 X 360 COL 
Compaq 
PageMarq 15/20 HPLSRL.PRD 75x75 B&W 
PageMarq 15/20 HPLSRM.PRD 100 X 100 B&W 
PageMarq 15/20 HPLSRH.PRD 150 X 150 B&W 
PageMarq 15/20 HPLSRVH.PRD 300 x300 B&W 
C.Itoh 

CITOHVL.PRD 80x72 B&W 
8510, 8600, Prowriter CITOHL.PRD 96x72 B&W 
8510,8600,Prowriter CITOHM.PRD 136 X 72 B&W 
8510,8600, Prowriter CITOHH.PRD 160 X 72 B&W 
8510, 8600, Prowriter CITOHVH.PRD 160 X 144 B&W 
C-310, 5000 EPSON9L.PRD 60x72 B&W 
C-310, 5000 EPSON9M.PRD 120 X 72 B&W 
C-310, 5000 EPSON9H.PRD 120 X 216 B&W 
C-310, 5000 EPSON9VH.PRD 240 X 216 B&W 
C-610, C-61011, Prowriter EPSON2L.PRD 60x60 B&W 
C-610, C-61011, Prowriter EPSON2M.PRD 120 X 60 B&W 
C-610, C-61011, EPSON2H.PRD 180 X 180 B&W 
Pro Writer CI-4/CI-8/CI-8e HPLSRL.PRD 75x75 B&W 
Pro Writer CI -4/CI -8/CI -Be HPLSRM.PRD 100 X 100 B&W 
ProWriter CI-4/CI-8/CI-8e HPLSRH.PRD 150 X 150 B&W 
ProWriter CI-4/CI-8/CI-8e HPLSRVH.PRD 300 X 300 B&W 
Dataproducts 
8050/8070 DATAPM.PRD 168 X 84 B&W 
8050/8070 DATAPCM.PRD 168 x84 COL 
8052C IBMCLRL.PRD 60x72 B&W 
8052C IBMCLRM.PRD 120 X 72 B&W 
LX-455 EPSON9L.PRD 60x72 B&W 
LX-455 EPSON9M.PRD 120 X 72 B&W 
LX-455 EPSON9H.PRD 120 X 216 B&W 
LX-455 EPSON9VH.PRD 240 X 216 B&W 
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• Table 13·2 Continued. 

Manufacturer/printer model Definition Resolution B&W/CL 
LZR 1555/1560 HPLSRL.PRD 75x75 B&W 
LZR 1555/1560 HPLSRM.PRD 100 X 100 B&W 
LZR 1555/1560 HPLSRH.PRD 150 X 150 B&W 
LZR 1555/1560 HPLSRVH.PRD 300x300 B&W 
LZR-960 PS.PRD 300 X 300 B&W 
Datasoutb 
All Models DATASL.PRD 72x72 B&W 
All Models DATASH.PRD 144 X 144 B&W 
XL-300 EPSON9L.PRD 60x72 B&W 
XL-300 EPSON9M.PRD 120 X 72 B&W 
XL-300 EPSON9H.PRD 120 X 216 B&W 
XL-300 EPSON9VH.PRD 240 X 216 B&W 
DEC 
LA50, LA100, LN03, DECwriter DECLAL.PRD 144 X 72 B&W 
LA50, LA100, LN03, DECwriter DECLAH.PRD 180 X 72 B&W 
LA75+, LA424 IBMGRL.PRD 60x 72 B&W 
LA75+, LA424 IBMGRM.PRD 120 X 72 B&W 
LA75+, LA424 IBMGRH.PRD 120 X 216 B&W 
LA75+, LA424 IBMGRVH.PRD 240 x216 B&W 
multiJET 2000 HPLSRL.PRD 75x75 B&W 
multiJET 2000 HPLSRM.PRD 100 X 100 B&W 
multiJET 2000 HPLSRH.PRD 150 X 150 B&W 
multiJET 2000 HPLSRVH.PRD 300 X 300 B&W 
DECLaser 1150/2150/2250/3250 PS.PRD 300 X 300 B&W 
Desktop 
Laser Beam HPLSRL.PRD 75x 75 B&W 
Laser Beam HPLSRM.PRD 100 X 100 B&W 
Laser Beam HPLSRH.PRD 150 X 150 B&W 
Laser Beam HPLSRVH.PRD 300 x300 B&W 
Diablo 
S32 DIABLSL.PRD 70x70 B&W 
C-150 Inkjet DIABLCCM.PRD 120 X 120 COL 
P Series, 34LQ EPSON9L.PRD 60x 72 B&W 
P Series, 34LQ EPSON9M.PRD 120 X 72 B&W 
P Series, 34LQ EPSON9H.PRD 120 X 216 B&W 
P Series, 34LQ EPSON9VH.PRD 240 x216 B&W 
Diconix 
150 EPSON9L.PRD 60x72 B&W 
150 EPSON9M.PRD 120 X 72 B&W 
150 EPSON9H.PRD 120 X 216 B&W 
150 EPSON9VH.PRD 240 X 216 B&W 
Dynax-Fortis 
DM20,DH45 BROTWNL.PRD 60x72 B&W 
DM20, DH45 BROTWNM.PRD 120 X 72 B&W 
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• Table 13·2 Continued. 

Manufacturer/printer model Definition Resolution B&W/CL 
DM20, DH45 BROTWNH.PRD 120 X 216 B&W 
DM20,DH45 BROTWNVH.PRD 240 X 216 B&W 
Epson 
LQ, SQ, or Action Printer Models EPSON2L.PRD 60x60 B&W 
LQ, SQ, or Action Printer Models EPSON2M.PRD 120 X 60 B&W 
LQ, SQ, or Action Printer Models EPSON2H.PRD 180 X 180 B&W 
LQ, SQ, or Action Printer Models EPSON2VH.PRD 360 x360 B&W 
LQ, SQ, or Action Printer Models EPSON2CH.PRD 180 X 180 COL 
LQ, SQ, or Action Printer Models EPSON2CV.PRD 360 X 360 COL 
EPL-6000/7000/7500 EPSON6L.PRD 75x75 B&W 
EPL-6000/7000/7500 EPSON6M.PRD 100 X 100 B&W 
EPL-6000/7000/7500 EPSON6H.PRD 150 X 150 B&W 
EPL-6000/7000/7500 EPSON6VH.PRD 300 x300 B&W 
MX, FX, RX, JX, LX, and DFX EPSON9L.PRD 60x72 B&W 
MX, FX, RX, JX, LX, and DFX EPSON9M.PRD 120 X 72 B&W 
FX, RX, JX, LX, and DFX EPSON9H.PRD 120 X 216 B&W 
FX, RX, JX, LX, and DFX EPSON9VH.PRD 240 x216 B&W 
MX, FX, RX, JX, LX, and DFX EPSON9CL.PRD 60x72 COL 
MX, FX, RX, JX, LX, and DFX EPSON9CM.PRD 120 X 72 COL 
FX, RX, JX, LX, and DFX EPSON9CH.PRD 120 X 216 COL 
FX, RX, JX, LX, and DFX EPSON9CV.PRD 240 x216 COL 
GQ 3500 Native Mode EPSONGQH.PRD 300 x300 B&W 
ActionLaser 11/EPL-8000 HPLSRL.PRD 75x75 B&W 
ActionLaser 11/EPL-8000 HPLSRM.PRD 100 X 100 B&W 
ActionLaser 11/EPL-8000 HPLSRH.PRD 150 X 150 B&W 
ActionLaser II/EPL-8000 HPLSRVH.PRD 300 x300 B&W 
Everex 
Laser Script LX HPLSRL.PRD 75x75 B&W 
Laser Script LX HPLSRM.PRD 100 X 100 B&W 
Laser Script LX HPLSRH.PRD 150 X 150 B&W 
Laser Script LX HPLSRVH.PRD 300 x300 B&W 
Laser Script LX PS.PRD 300 x300 B&W 
Facit 
4528 FAC4528L.PRD 60x60 B&W 
4542,4544 FAC4542L.PRD 70x70 B&W 
B2400 EPSON2L.PRD 60x60 B&W 
B2400 EPSON2M.PRD 120 X 60 B&W 
B2400 EPSON2H.PRD 180 X 180 B&W 
B3550C EPSON9L.PRD 60x72 B&W 
B3550C EPSON9M.PRD 120 X 72 B&W 
B3550C EPSON9H.PRD 120 X 216 B&W 
B3550C EPSON9VH.PRD 240 X 216 B&W 
Fortis 
DP600S HPLSRL.PRD 75x 75 B&W 
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Manufacturer/printer model Definition Resolution B&W/CL 
DP600S HPLSRM.PRD 100 X 100 B&W 
DP600S HPLSRH.PRD 150 X 150 B&W 
DP600S HPLSRVH.PRD 300 X 300 B&W 
DH45 BROTWNL.PRD 60x72 B&W 
DH45 BROTWNM.PRD 120 X 72 B&W 
DH45 BROTWNH.PRD 120 X 216 B&W 
DH45 BROTWNVH.PRD 240 X 216 B&W 
DM2210, DM2215 EPSON9L.PRD 60x 72 B&W 
DM2210, DM2215 EPSON9M.PRD 120 X 72 B&W 
DM2210, DM2215 EPSON9H.PRD 120 X 216 B&W 
DM2210, DM2215 EPSON9VH.PRD 240 X 216 B&W 
DQ 4110, 4210, 4215 EPSON2L.PRD 60x60 B&W 
DQ 4110, 4210, 4215 EPSON2M.PRD 120 X 60 B&W 
DQ 4110, 4210, 4215 EPSON2H.PRD 180 X 180 B&W 
DP600P PS.PRD 300 X 300 B&W 
Fujitsu 
24C FUJI24CH.PRD 180 X 180 B&W 
24C FUJI24CV.PRD 360 X 180 B&W 
24C FUJ24CCH.PRD 180 X 180 COL 
24C FUJ24CCV.PRD 360 X 180 COL 
24D FUJI24DL.PRD 60x60 B&W 
24D FUJI24DM.PRD 90x90 B&W 

24D FUJI24DH.PRD 180 X 180 B&W 

DL 1200/3600/4400/4800/5800 EPSON2L.PRD 60x60 B&W 

DL 1200/3600/4400/4800/5800 EPSON2M.PRD 120 X 60 B&W 

DL 1200/3600/4400/4800/5800 EPSON2H.PRD 180 X 180 B&W 

RX 720017300E, PrintPartner 10 HPLSRL.PRD 75x75 B&W 
RX 720017300E, PrintPartner 10 HPLSRM.PRD 100 X 100 B&W 
RX 720017300E, PrintPartner 10 HPLSRH.PRD 150 X 150 B&W 

RX 720017300E, PrintPartner 10 HPLSRVH.PRD 300 X 300 B&W 
RX 7100PS PS.PRD 300 X 300 B&W 

GCC 
BLP 11(8) PS.PRD 300 X 300 B&W 

GENICOM 
3180-3404 Series GENICOML.PRD 72x72 B&W 
3410,3820,3840 EPSON9L.PRD 60x72 B&W 
3410,3820,3840 EPSON9M.PRD 120 X 72 B&W 
3410,3820,3840 EPSON9H.PRD 120 X 216 B&W 
3410,3820,3840 EPSON9VH.PRD 240 X 216 B&W 

1040 EPSON2L.PRD 60x60 B&W 
1040 EPSON2M.PRD 120 X 60 B&W 

1040 EPSON2H.PRD 180 X 180 B&W 

4440XT IBMGRL.PRD 60x72 B&W 

4440XT IBMGRM.PRD 120 X 72 B&W 
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Manufacturer/printer model Definition Resolution B&W/CL 
4440 XT ffiMGRH.PRD 120 X 216 B&W 

4440XT ffiMGRVH.PRD 240 X 216 B&W 

7170 HPLSRL.PRD 75x75 B&W 

7170 HPLSRM.PRD 100 X 100 B&W 

7170 HPLSRH.PRD 150 X 150 B&W 
7170 HPLSRVH.PRD 300x300 B&W 
Gorilla 
Banana GORILLAM.PRD 60x63 B&W 
Hermes 
Printer I EPSON9L.PRD 60x72 B&W 
Printer I EPSON9M.PRD 120x 72 B&W 
Hewlett-Packard 
7600 Model 355, DesignJet HP7600M.PRD 102 X 102 B&W 
7600 Model 355, DesignJet HP7600H.PRD 406 x406 B&W 
7600 Model 355 HP7600CM.PRD 102 X 102 COL 
7600 Model 355 HP7600CH.PRD 406 X 406 COL 
LaserJet/DeskJet-All Models HPLSRL.PRD 75x75 B&W 
LaserJet/DeskJet-All Models HPLSRM.PRD 100 X 100 B&W 
LaserJet/DeskJet-All Models HPLSRH.PRD 150 X 150 B&W 
LaserJet/DeskJet-All Models HPLSRVH.PRD 300 X 300 B&W 
LaserJet 4 HPLSRVVH.PRD 600 X 600 B&W 
DeskJet 500C/550C, PaintJet XL300 HPDSKCL.PRD 75x 75 COL 
DeskJet 500C/550C, PaintJet XL300 HPDSKCM.PRD 100 X 100 COL 
DeskJet 500C/550C, PaintJet XL300 HPDSKCH.PRD 150 X 150 COL 
DeskJet 500C/550C, PaintJet XL300 HPDSKCVH.PRD 300x300 COL 
PaintJet-All Models HPPNTM.PRD 90x90 B&W 
PaintJ et-All Models HPPNTH.PRD 180 X 180 B&W 
PaintJet-All Models HPPNTCM.PRD 90x90 COL 
PaintJet-All Models HPPNTCMT.PRD 90x90 COL 
PaintJet-All Models HPPNTCH.PRD 180 X 180 COL 
QuietJet HPQJTEL.PRD 96x96 B&W 
QuietJet HPQJTEM.PRD 192 X 96 B&W 
QuietJet HPQJTEH.PRD 192 X 192 B&W 
QuietJet HPQJTL.PRD 96x96 B&W 
QuietJet HPQJTM.PRD 192 X 96 B&W 
QuietJet HPQJTH.PRD 192 X 192 B&W 
ThinkJet HPTNKEM.PRD 192 x96 B&W 
ThinkJet HPTNKM.PRD 192 x96 B&W 
Laser Jet 4 (with Postscript) PS.PRD 300 x300 B&W 
Hyundai 
HDP-910/920 EPSON9L.PRD 60x72 B&W 
HDP-910/920 EPSON9M.PRD 120 X 72 B&W 
IBM 
3852-1 Color Inkjet IBM381CM.PRD 84x84 COL 
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Manufacturer/printer model Definition Resolution B&W/CL 
3852-2 Color Inl\iet IBM382CM.PRD 100 X 96 COL 
3852 Color Inl\iet IBM38M.PRD 84x63 B&W 
Color Printer IBMCLRL.PRD 60x72 B&W 
Color Printer IBMCLRM.PRD 120 X 72 B&W 
Graphics, Proprinter, 2380 series IBMGRL.PRD 60x72 B&W 
Graphics, Proprinter, 2380 series IBMGRM.PRD 120 X 72 B&W 
Graphics, Proprinter, 2380 series IBMGRH.PRD 120 X 216 B&W 
Graphics, Proprinter, 2380 series IBMGRVH.PRD 120 X 216 B&W 
Personal Printer 2390, ExecJet EPSON2L.PRD 60x60 B&W 
Personal Printer 2390, ExecJet EPSON2M.PRD 120 X 60 B&W 
Personal Printer 2390, ExecJet EPSON2H.PRD 180 X 180 B&W 
LaserPrinter 6p/10p HPLSRL.PRD 75x75 B&W 
Laser Printer 6p/1 Op HPLSRM.PRD 100 X 100 B&W 
Laser Printer 6p/1 Op HPLSRH.PRD 150 X 150 B&W 
LaserPrinter 6p/10p HPLSRVH.PRD 300x300 B&W 
IDS 
440 IDS440L.PRD 64x64 B&W 
Prffirn,560,480,P132,P80 IDSM.PRD 84x84 B&W 
Prffirn,560,480,P132,P80 IDSCM.PRD 84x84 COL 
Integrex 
Colour Jet 132 INTE132L.PRD 60x60 B&W 
JDL 
750 JDL 750L.PRD 60x60 B&W 
750 JDL750M.PRD 90x90 B&W 
750 JDL 750H.PRD 180 X 180 B&W 
750 JDL 750CL.PRD 60x60 COL 
750 JDL750CM.PRD 90x90 COL 
750 JDL750CH.PRD 180 X 180 COL 
Kentek 
K30D HPLSRL.PRD 75x75 B&W 
K30D HPLSRM.PRD 100 X 100 B&W 
K30D HPLSRH.PRD 150 X 150 B&W 
K30D HPLSRVH.PRD 300x300 B&W 
Kodak Dleonix 
150 EPSON9L.PRD 60x72 B&W 
150 EPSON9M.PRD 120x 72 B&W 
150 EPSON9H.PRD 120 X 216 B&W 
150 EPSON9VH.PRD 240 X 216 B&W 
Ektaplus 7008 HPLSRL.PRD 75x75 B&W 
Ektaplus 7008 HPLSRM.PRD 100 X 100 B&W 
Ektaplus 7008 HPLSRH.PRD 150 X 150 B&W 
Ektaplus 7008 HPLSRVH.PRD 300 x300 B&W 
Color4 HPPNTM.PRD 90x90 B&W 
Color4 HPPNTH.PRD 180x 180 B&W 
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Manufacturer/printer model Definition Resolution B&W/CL 
Color4 HPPNTCM.PRD 90x90 COL 
Color 4 HPPNTCMT.PRD 90x90 COL 
Color 4 HPPNTCH.PRD 180 X 180 COL 
Kyo cera 
Ecosys a-Si FS-1500A HPLSRL.PRD 75x 75 B&W 
Ecosys a-Si FS-1500A HPLSRM.PRD 100 X 100 B&W 
Ecosys a-Si FS-1500A HPLSRH.PRD 150 X 150 B&W 
Ecosys a-Si FS-1500~ HPLSRVH.PRD 300 X 300 B&W 
Laser Computer 
190E,240 EPSON9L.PRD 60x72 B&W 
190E,240 EPSON9M.PRD 120 X 72 B&W 
190E,240 EPSON9H.PRD 120 X 216 B&W 
190E,240 EPSON9VH.PRD 240 X 216 B&W 
Laser Master 
Unity 1 000/1200XL, WmPrinter 800 HPLSRL.PRD 75x 75 B&W 
Unity 1000/1200XL, WmPrinter 800 HPLSRM.PRD 100 X 100 B&W 
Unity 1000/1200XL, WmPrinter 800 HPLSRH.PRD 150 X 150 B&W 
Unity 1000/1200XL, WmPrinter 800 HPLSRVH.PRD 300 X 300 B&W 
'IiueTech 80011000 PS.PRD 300 X 300 B&W 
Malibu 
All Models MALffiUL.PRD 60x60 B&W 
Mannesmann 'Ihlly 
160 MAN160L.PRD 50x64 B&W 
160 MAN160M.PRD 100 X 64 B&W 
160 MAN160H.PRD 133 X 64 B&W 
420,440 MAN420L.PRD 60x60 B&W 
Spirit 80, 81 MANSPRTL.PRD 80x72 B&W 
Spirit 80, 81 MANSPRTM.PRD 160 X 72 B&W 
Spirit 80, 81 MANSPRTH.PRD 160 X 216 B&W 
905,908,910,661,735 HPLSRL.PRD 75x 75 B&W 
905,908,910,661,735 HPLSRM.PRD 100 X 100 B&W 
905,908,910,661,735 HPLSRH.PRD 150 X 150 B&W 
905,908,910,661,735 HPLSRVH.PRD 300 x300 B&W 
MT150/9,MT15119 EPSON9L.PRD 60x 72 B&W 
MT150/9,MT15119 EPSON9M.PRD 120 X 72 B&W 
MT150/9,MT151/9 EPSON9H.PRD 120 X 216 B&W 
MT150/9,MT15119 EPSON9VH.PRD 240 x216 B&W 
MT150/24,151/24, 82 EPSON2L.PRD 60x60 B&W 
MT150/24,151/24, 82 EPSON2M.PRD 120 X 60 B&W 
MT150/24,151/24, 82 EPSON2H.PRD 180 X 180 B&W 
All Postscript models PS.PRD 300 x300 B&W 
Microtek 
TrueLaser PS.PRD 300 X 300 B&W 
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Manufacturer/printer model Definition Resolution B&W/CL 
Mitsubishi 
DiamondColor Print 300PS PSC.PRD 300x300 COL 
CHC-S446i ColorStream/DS PSC.PRD 300 X 300 COL 
MPI 
All Models MPIL.PRD 60x72 B&W 
All Models MPIM.PRD 120 X 72 B&W 
All Models MPIH.PRD 120 X 144 B&W 
NEC 
P2200/3200/3300/5300/9300 models NEC24L.PRD 60x60 B&W 
P2200/3200/3300/5300/9300 models NEC24M.PRD 120 X 60 B&W 
P2200/3200/3300/5300/9300 models NEC24H.PRD 180 X 180 B&W 
P2200/3200/3300/5300/9300 models NEC24VH.PRD 360 x360 B&W 
P2200, P5300, 24 pin models NEC24CH.PRD 180 X 180 COL 
P2200, P5300, 24 pin models NEC24CVH.PRD 360 X 360 COL 
8023 NEC8023L.PRD 72x 72 B&W 
8027A NEC8027L.PRD SOx 72 B&W 
P2, P3, CP2, CP3, 9 pin models NEC9L.PRD 60x60 B&W 
P2, P3, CP2, CP3, 9 pin models NEC9M.PRD 120 X 60 B&W 
P2, P3, CP2, CP3, 9 pin models NEC9H.PRD 120 X 120 B&W 
P2, P3, CP2, CP3, 9 pin models NEC9VH.PRD 240 X 240 B&W 
P2, P3, CP2, CP3, 9 pin models NEC9CL.PRD 60x60 COL 
P2, P3, CP2, CP3, 9 pin models NEC9CM.PRD 120 X 60 COL 
P2, P3, CP2, CP3, 9 pin models NEC9CH.PRD 120 X 120 COL 
P2, P3, CP2, CP3, 9 pin models NEC9CVH.PRD 240 X 240 COL 
LC 890XL, SilentWriter 95 HPLSRL.PRD 75x75 B&W 
LC 890XL, Silent Writer 95 HPLSRM.PRD 100 X 100 B&W 
LC 890XL, SilentWriter 95 HPLSRH.PRD 150 X 150 B&W 
LC 890XL, Silent Writer 95 HPLSRVH.PRD 300 X 300 B&W 
All Postscript models PS.PRD 300 X 300 B&W 
NewGen 
TurboPS/400p/630Enl660/840e/880 HPLSRL.PRD 75x75 B&W 
TurboPS/400p/630En/660/840e/880 HPLSRM.PRD 100 X 100 B&W 
TurboPS/400p/630En/660/840e/880 HPLSRH.PRD 150 X 150 B&W 
TurboPS/400p/630En/660/840e/880 HPLSRVH.PRD 300 x300 B&W 
TurboPS/1200T HPLSRL.PRD 75x75 B&W 
TurboPS/1200T HPLSRM.PRD 100 X 100 B&W 
TurboPS/1200T HPLSRH.PRD 150 X 150 B&W 
TurboPS/1200T HPLSRVH.PRD 300 X 300 B&W 
North Atlantic Quantex 
All Models NORTHL.PRD 72x72 B&W 
All Models NORTHM.PRD 120 X 72 B&W 
All Models NORTHH.PRD 144x 72 B&W 
Old data 
Okimate 20 OKI20L.PRD 60x72 COL 
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Manufacturer/printer model Definition Resolution B&W/CL 
2410,2350 OKI2410L.PRD 72x72 B&W 

2410,2350,24 pin models OKI24L.PRD 60x60 B&W 

2410, 2350, 24 pin models OKI24M.PRD 120x 60 B&W 

2410, 2350, 24 pin models OKI24H.PRD !BOx 180 B&W 

2410,2350,24 pin models OKI24VH.PRD 363x363 B&W 

2410, 2350, 24 pin models OKI24CH.PRD 180x 180 COL 

ML-92,ML-93,ML-82,ML-83 (w/o P&P) OKI9L.PRD 72x72 B&W 
ML-92,ML-93,ML-82,ML-83 (w/o P&P) OKI9M.PRD 144x 72 B&W 
ML-92,ML-93,ML-82,ML-83 (w/o P&P) OKI9H.PRD 144x 144 B&W 
Above models (w/ Plug & Play) EPSON9L.PRD 60x72 B&W 
Above models (w/ Plug & Play) EPSON9M.PRD 120x 72 B&W 
Above models (w/ Plug & Play) EPSON9H.PRD 120 X 216 B&W 
Above models (w/ Plug & Play) EPSON9VH.PRD 240x216 B&W 
Laserline (HP) HPLSRL.PRD 75x75 B&W 
Laserline (HP) HPLSRM.PRD 100 X 100 B&W 
Laserline (HP) HPLSRH.PRD 150 X 150 B&W 
Laserline (HP) HPLSRVH.PRD 300x300 B&W 
Pacemark 3410 EPSON9L.PRD 60x72 B&W 
Pacemark 3410 EPSON9M.PRD 120x 72 B&W 
Pacemark 3410 EPSON9H.PRD 120 X 216 B&W 
Pacemark 3410 EPSON9VH.PRD 240 X 216 B&W 
Microline 184 Turbo ffiMGRL.PRD 60x72 B&W 
Microline 184 Turbo ffiMGRM.PRD 120x 72 B&W 
Microline 184 Turbo ffiMGRH.PRD 120x216 B&W 
Microline 184 Turbo ffiMGRVH.PRD 240x216 B&W 
OL810LED HPLSRL.PRD 75x75 B&W 
OL810LED HPLSRM.PRD 100 X 100 B&W 
OL810LED HPLSRH.PRD 150x 150 B&W 
OL810LED HPLSRVH.PRD 300x300 B&W 
OL830 PS.PRD 300x300 B&W 
Olympia 
NP EPSON9L.PRD 60x72 B&W 
NP EPSON9M.PRD 120x 72 B&W 
NP EPSON9H.PRD 120 X 216 B&W 
NP EPSON9VH.PRD 240 x216 B&W 
Output Technology 
All models EPSON9L.PRD 60x72 B&W 
All models EPSON9M.PRD 120 X 72 B&W 
All models EPSON9H.PRD 120 X 216 B&W 
All models EPSON9VH.PRD 240 X 216 B&W 
LaserMatrix 1000 Model5 HPLSRL.PRD 75x75 B&W 
LaserMatrix 1000 Model 5 HPLSRM.PRD 100 X 100 B&W 
Laser Matrix 1000 Model 5 HPLSRH.PRD 150 X 150 B&W 
LaserMatrix 1000 Model5 HPLSRVH.PRD 300x300 B&W 
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• Table 13·2 Continued. 

Manufacturer/printer model Definition Resolution B&W/CL 
PMC 
DMP-85 NEC8027L.PRD 80x72 B&W 
Panasonic 
All Models (9 pin printers) PANASL.PRD 60x72 B&W 
All Models (9 pin printers) PANASM.PRD 120 X 72 B&W 
All Models (9 pin printers) PANASH.PRD 120 X 216 B&W 
All Models (9 pin printers) PANASVH.PRD 240 x216 B&W 
All Models (24 pin printers) EPSON2L.PRD 60x60 B&W 
All Models (24 pin printers) EPSON2M.PRD 120 X 60 B&W 
All Models (24 pin printers) EPSON2H.PRD 180 X 180 B&W 
KX-P4410/4430 HPLSRL.PRD 75x75 B&W 
KX-P441 0/4430 HPLSRM.PRD 100 X 100 B&W 
KX-P4410/4430 HPLSRH.PRD 150x 150 B&W 
KX-P4410/4430 HPLSRVH.PRD 300 x300 B&W 
All Postscript models PS.PRD 300 X 300 B&W 
Postscript 
All models PS.PRD 300 X 300 B&W 
Printronix 
L2324 HPLSRL.PRD 75x 75 B&W 
L2324 HPLSRM.PRD 100 X 100 B&W 
L2324 HPLSRH.PRD 150 X 150 B&W 
L2324 HPLSRVH.PRD 300 X 300 B&W 
QMS 
All Postscript models PS.PRD 300 x300 B&W 
Qnadram 
Quadjet QUADRL.PRD 80x80 B&W 
Quadjet QUADRCL.PRD 70x 72 COL 
Qume 
All Postscript models PS.PRD 300 X 300 B&W 
Raster Devices 
All Postscript models PS.PRD 300 X 300 B&W 
Ricoh 
All Postscript models PS.PRD 300 x300 B&W 
Rite man 
All models EPSON9L.PRD 60x72 B&W 
All models EPSON9M.PRD 120 X 72 B&W 
All models EPSON9H.PRD 120 X 216 B&W 
All models EPSON9VH.PRD 240x 216 - B&W 
Royal 
CJP450 HPLSRL.PRD 75x 75 B&W 
CJP 450 HPLSRM.PRD 100 X 100 B&W 
CJP450 HPLSRH.PRD 150 X 150 B&W 
CJP450 HPLSRVH.PRD 300 X 300 B&W 
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• Table 13·2 Continued. 

Manufacturer/printer model Definition Resolution B&W/CL 
Samsung 
Finale' 8000 HPLSRL.PRD 75x75 B&W 

Finale' 8000 HPLSRM.PRD 100 X 100 B&W 

Finale' 8000 HPLSRH.PRD 150 X 150 B&W 

Finale' 8000 HPLSRVH.PRD 300 x300 B&W 

Seikosha 
GP-100A SEIKOL.PRD 60x63 B&W 

SP-180AI/1600AI/2400/2415, BP-5460 EPSON9L.PRD 60x72 B&W 

SP-180AI/1600AI/2400/2415, BP-5460 EPSON9M.PRD 120 X 72 B&W 

SP-180AI/1600AI/2400/2415, BP-5460 EPSON9H.PRD 120 X 216 B&W 

SP-180AI/1600AI/2400/2415, BP-5460 EPSON9VH.PRD 240 x216 B&W 

SL-230AI, LT-20 EPSON2L.PRD 60x60 B&W 

SL-230AI, LT-20 EPSON2M.PRD 120 X 60 B&W 

SL-230AI, LT-20 EPSON2H.PRD 180 X 180 B&W 
Sharp 
JX720 SHARPCM.PRD 60x63 B&W 

JX-9500H HPLSRL.PRD 75x75 B&W 

JX-9500H HPLSRM.PRD 100 X 100 B&W 

JX-9500H HPLSRH.PRD 150 X 150 B&W 

JX-9500H HPLSRVH.PRD 300x300 B&W 
JX-9500PS PS.PRD 300 X 300 B&W 
Siemens 
PT90, PT88S EPSON9L.PRD 60x72 B&W 
PT90, PT88S EPSON9M.PRD 120 X 72 B&W 
PT90, PT88S EPSON9H.PRD 120 X 216 B&W 
PT90, PT88S EPSON9VH.PRD 240 x216 B&W 
Smith-Corona 
D-200, D-300 EPSON9L.PRD 60x72 B&W 
D-200, D-300 EPSON9M.PRD 120 x72 B&W 
D-200, D-300 EPSON9H.PRD 120 x216 B&W 
D-200, D-300 EPSON9VH.PRD 240 x216 B&W 
Star Micronics 
Delta,Radix,Gemini,SD,SR,NX,XR STAR9L.PRD 60x72 B&W 
Delta,Radix,Gemini,SD,SR,NX,XR STAR9M.PRD 120x 72 B&W 
NX, and XR Series STAR9H.PRD 120 X 144 B&W 
NX, and XR Series STAR9VH.PRD 240 X 144 B&W 
SB-10 STAR24H.PRD 180 x240 B&W 
NB24-15,XB24-10/15,SJ-48,NX-2430 EPSON2L.PRD 60x60 B&W 
NB24-15,XB24-1 0/15,SJ-48,NX -2430 EPSON2M.PRD 120 X 60 B&W 
NB24-15,XB24-10/15,SJ-48,NX-2430 EPSON2H.PRD 180 X 180 B&W 
Laser Printer 4 HPLSRL.PRD 75x75 B&W 
LaserPrinter 4 HPLSRM.PRD 100 X 100 B&W 
Laser Printer 4 HPLSRH.PRD 150 X 150 B&W 
Laser Printer 4 HPLSRVH.PRD 300x300 B&W 
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• Table 13-2 Continued. 

Manufacturer/printer model Definition Resolution B&W/CL 
LaserPrinter 4 Star Script PS.PRD 300 X 300 B&W 
Synergystex 
CFlOOO HPLSRL.PRD 75x 75 B&W 
CF1000 HPLSRM.PRD 100 X 100 B&W 
CF1000 HPLSRH.PRD 150 X 150 B&W 
CF1000 HPLSRVH.PRD 300 X 300 B&W 
Talaris 
1590-T Printstation HPLSRL.PRD 75x 75 B&W 
1590-T Printstation HPLSRM.PRD 100 X 100 B&W 
1590-T Printstation HPLSRH.PRD 150 X 150 B&W 
1590-T Printstation HPLSRVH.PRD 300 X 300 B&W 
Tandy (Radio Shack) 
2100 Series TAN2100L.PRD 60x60 B&W 
2100 Series TAN2100H.PRD 180 X 180 B&W 
DMP-430/440 TAN430M.PRD 120 X 144 B&W 
CGP-220 TANCGPCL.PRD 70x 72 COL 
CGP-220 TANCGPL.PRD 80x80 B&W 
Most Tandy Printers TANDYL.PRD 60x 72 B&W 
Most Tandy Printers TANDYM.PRD 60 X 144 B&W 
IBM Emulation TANIBML.PRD 60x72 B&W 
IBM Emulation TANIBMM.PRD 120 X 72 B&W 
IBM Emulation TANIBMH.PRD 120 X 216 B&W 
IBM Emulation TANIBMVH.PRD 240 X 216 B&W 
DMP-310 EPSON9L.PRD 60x72 B&W 
DMP-310 EPSON9M.PRD 120 X 72 B&W 
DMP-310 EPSON9H.PRD 120 X 216 B&W 
DMP-310 EPSON9VH.PRD 240 X 216 B&W 
LP950 HPLSRL.PRD 75x75 B&W 
LP950 HPLSRM.PRD 100 X 100 B&W 
LP950 HPLSRH.PRD 150 X 150 B&W 
LP950 HPLSRVH.PRD 300 x300 B&W 
Tektronix 
Phaserll PXe/IIsd/111 PXi PSC.PRD 300 X 300 COL 
Texas Instruments 
855/857/865 TI855CL.PRD 60x 72 COL 
855/857/865 TI855CM.PRD 120 X 72 COL 
855/857/865 TI855CH.PRD 120 X 144 COL 
855/857/865 TI855CVH.PRD 120 X 144 COL 
855/857/865 TI855L.PRD 60x 72 B&W 
855/857/865 T1855M.PRD 120 X 72 B&W 
855/857/865 TI855H.PRD 120 X 144 B&W 
855/857/865 TI855VH.PRD 144 X 144 B&W 
850 EPSON9L.PRD 60x72 B&W 
850 EPSON9M.PRD 120 X 72 B&W 
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• Table 13-2 Continued. 

Manufacturer/printer model Definition Resolution B&W/CL 
TI MicroLaser Thrbo!XL Thrbo HPLSRL.PRD 75x75 B&W 
TI MicroLaser Thrbo!XL Turbo HPLSRM.PRD 100 X 100 B&W 
TI MicroLaser Thrbo/XL Thrbo HPLSRH.PRD 150 X 150 B&W 
TI MicroLaser Thrbo!XL Thrbo HPLSRVH.PRD 300 X 300 B&W 
Toshiba 
1350 TOSH1350.PRD 180 X 180 B&W 
24 Pin Models TOSH24CE.PRD 360 X 360 COL 
24 Pin Models TOSH24CH.PRD 180x 180 COL 
24 Pin Models TOSH24CV.PRD 360 X 180 COL 
24 Pin Models TOSH24H.PRD 180 X 180 B&W 
24 Pin Models TOSH24VH.PRD 360 X 180 B&W 
24 Pin Models TOSH24EH.PRD 360 X 360 B&W 
Express Writer 301/311 EPSON2L.PRD 60x60 B&W 
Express Writer 301/311 EPSON2M.PRD 120 X 60 B&W 
Express Writer 301/311 EPSON2H.PRD 180 X 180 B&W 
PageLaser GX200/GSX400 HPLSRL.PRD 75x75 B&W 
PageLaser GX200/GSX400 HPLSRM.PRD 100 X 100 B&W 
PageLaser GX200/GSX400 HPLSRH.PRD 150 X 150 B&W 
PageLaser GX200/GSX400 HPLSRVH.PRD 300 X 300 B&W 
Unisys 
AP 1327/9 Mod5, 1371, 115, 37 EPSON9L.PRD 60x72 B&W 
AP 1327/9 Mod5, 1371, 115, 37 EPSON9M.PRD 120 X 72 B&W 
AP 1327/9 Mod5, 1371, 115, 37 EPSON9H.PRD 120 X 216 B&W 
AP 1327/9 Mod5, 1371, 115, 37 EPSON9VH.PRD 240 x216 B&W 
AP 1234 EPSON2L.PRD 60x60 B&W 
AP 1234 EPSON2M.PRD 120 X 60 B&W 
AP 1234 EPSON2H.PRD 180 X 180 B&W 
AP 92/94 Mod 37 (HP) HPLSRL.PRD 75x75 B&W 
AP 92/94 Mod 37 (HP) HPLSRM.PRD 100 X 100 B&W 
AP 92/94 Mod 37 (HP) HPLSRH.PRD 150 X 150 B&W 
AP 92/94 Mod 37 (HP) HPLSRVH.PRD 300 X 300 B&W 
AP 94 (Postscript) PS.PRD 300 X 300 B&W 
Xante 
Accel-a-Writer 8000 HPLSRL.PRD 75x75 B&W 
Accel-a-Writer 8000 HPLSRM.PRD 100 X 100 B&W 
Accel-a-Writer 8000 HPLSRH.PRD 150 X 150 B&W 
Accel-a-Writer 8000 HPLSRVH.PRD 300 X 300 B&W 
Xerox 
2700/4045 XER2700L.PRD 77x 77 B&W 
2700/4045 XER2700H.PRD 154 X 154 B&W 
4020 Inl\jet XER4020C.PRD 120 X 120 COL 
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Hidden key alert: If you accidentally pass the desired driver, you 
can scroll backward through the driver list by pressing "SHIFT" 
and "p" simultaneously (capitol "P"). 

Select port 

PRINTERS is designed to operate a printer on LPT1 "tltrough 
LPT3, or COM1 or COM2. Left click on "Select Port" (or pre~'r") 
to scroll through available ports. Remember to connect your 
printer to the appropriate port before proceeding. By default, 
LPT 1 is the selected port. 

Manual codes 

Most printers provide a suite of printer-specific functions and fea­
tures (e.g., bold print, underlining, double-width print, double­
height print, and so on). While it would be virtually impossible for 
any diagnostic to test each of these functions for every available 
printer, PRINTERS provides a means for you to test your printer's 
functions manually using printer codes (also referred to as Escape 
Sequences or Escape Codes). The Manual Codes feature provides 
a printer technician with almost unlimited versatility in checking 
and verifying the most subtle features of a printer's operation. 

Information alert: In order to enter an Escape Code, you will need 
the User's Manual for your particular printer. The diskette's docu­
mentation lists Escape Codes for several popular printer models, 
but to test printer-specific functions, you will need printer-specific 
documentation. 

To enter an Escape Code, left click on "Manual Codes" (or press 
"C") in the CONFIGURE menu. A text entry window will appear 
below the CONFIGURE menu, as in figure 13-3. You might enter 
up to 50 characters per line. Pressing the <TAB> key or right 
clicking anywhere on the display will abort the text entry routine. 
If you make a mistake in typing, simply backspace past the error 
and correct the mistake. 

Example 1: Setting the Panasonic KX-P1124 to Underline mode 

With the text entry routine running, reset the printer (by turning 
it off and on), then enter the following text, then press <ENTER>: 

This is a test of default text 

Your printer should print this text string in its default font and 
pitch. Now let's set the printer to its underline mode using the 
code ESC - 1 (from the PRINTERS documentation). Type the 
three keystrokes and press <ENTER>. Keep in mind that when 
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• 13-3 Entering manual escape codes. 

you press the <ESC> key, a backspace arrow will appear in that 
space: 

<ESC>-1 

The printer should now be in underline mode, so type the follow­
ing text and press <ENTER> 

This i s the printer' s underline mode 

The printer should produce this text underlined. To turn the un­
derline mode off, enter the code ESC - 0 (from PRINTERS docu­
mentation) . Type the three keystrokes and press <ENTER>. Keep 
in mind that when you press the <ESC> key, a backspace arrow 
will appear in that space: 

<ESC>-0 

Now type the following text and press <ENTER>: 

The underl ine mode is off 

The type should no longer be underlined. To leave the text entry 
routine, press <TAB> or right click anywhere on the display. 

Example 2: Setting the Panasonic KX-P1124 to Letter Quality (LQ) mode 

With the text entry routine running, reset the printer (by turning 
it off and on), then enter the following text, then press <ENTER>: 

This i s the printer's default text 
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Your printer should print this text string in its default font and 
pitch. Now let's set the printer to its LQ mode using the code ESC 
x 1 (from PRINTERS documentation). Type the three keystrokes 
and press <ENTER>. Keep in mind that when you press the 
<ESC> key, a backspace arrow will appear in that space: 

<ESC>xl 

The printer should now be in letter quality mode, so type the fol­
lowing text and press <ENTER>: 

This is the printer's LO mode 

The printer should produce this text in higher quality than the de­
fault. To turn the LQ mode off, enter the code ESC x 0 (from 
PRINTERS documentation). Type the three keystrokes and press 
<ENTER>. Keep in mind that when you press the <ESC> key, a 
backspace arrow will appear in that space: 

<ESC>xO 

Now type the following text and press <ENTER>: 

The letter quality mode is off 

The type should be back in its draft form. To leave the text entry 
routine, press <TAB> or right click anywhere on the display. 

Print intensity 

The print intensity setting allows you to set the overall darkness 
and lightness (i.e., contrast) of your test images. There are two 
choices: half and full. By default, all images are printed at full in­
tensity (maximum contrast). At half intensity, the shading is light­
ened to reduce the image's contrast. You can toggle between full 
and half intensity by clicking on "Print Intensity" (or pressing "I") . 
For low-resolution devices (impact printers at 75 dpi or less), full 
intensity will typically yield superior results. For medium-to-high 
resolution devices (ink jet and almost all EP printers), half inten­
sity is often better. Of course, you might experiment to find the 
best settings for your particular printer. 

Help mode 

PRINTERS is designed with two on-line documentation sources 
that are intended to provide instruction and guidance before and 
after a test is conducted. The help screens appear before the se-
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lected test starts, and will give insights into the purpose and ob­
jectives of the selected test. You might toggle the help mode on or 
off by left clicking on "Help Mode" (or pressing "H"). By default, 
the help mode is on. If you turn the help mode off, the selected 
test will start immediately. 

Tutor mode 

PRINTERS is designed with two on-line documentation sources 
that are intended to provide instruction and guidance before and 
after a test is conducted. The tutor screens appear after the se­
lected test is complete, and will give advice on how to interpret the 
printed results. You can toggle the tutor mode on or off by left 
clicking on "Tutor Mode" (or pressing "T"). By default, the tutor 
mode is on. If you turn the tutor mode off, there will be no in­
struction provided when the test is finished. 

Running the impact tests 
The impact tests allow you to check the operations of almost any 
impact dot-matrix printer (and any 9-pin or 24-pin printer capable 
of Epson emulation). From the main menu bar, left click on "Im­
pact" (or press "I"). The IMPACT DMP Test Menu will appear, as 
shown in figure 13-4. You can return to the main menu at any time 
by pressing the <ESC> key or right clicking anywhere in the dis­
play. There are seven functions available from the IMPACT DMP 
test menu: 

0 Preliminary Setup Information Supplies initial information to 
help you set up and operate the printer safely. 

0 Carriage Transport Test Allows you to test the Impact DMP 
carriage transport system. 

0 Paper Transport Test Allows you to test the Impact DMP 
paper transport system. 

0 Paper Walk Test Allows you to check friction feed paper 
transport systems in Impact DMPs. 

0 Print Head Test Allows you to test the Impact DMP print 
head assembly. 

0 Clean Rollers Allows you to check and clean the paper 
handling rollers. 

0 Print TEST PAGE Provides a uniform test pattern for initial 
or final printer inspection. 
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• 13-4 The Impact test menu. 

Preliminary Setup Information 

You can access the preliminary setup information screen by left 
clicking on "Preliminary Setup Information" (or press "1"). This is 
not a test per se, but an information screen intended to provide 
helpful setup information. Novice troubleshooters will fmd it help­
ful to review this information before attempting any of the test se­
quences below. Experienced troubleshooters might find this to be 
a handy reminder. To leave the information screen, press <ESC> 
or right click anJ"¥here in the display. 

Carriage Transport Test 

Impact printers are moving carriage devices; that is, the print head 
is carried left and right across the page surface. This movement is 
handled by the carriage transport mechanism. Proper printing of 
text and graphics demands that the print head be positioned pre­
cisely in both its left-to-right and right-to-left movement. The Car­
riage Transport Test is designed to test carriage alignment by 
generating a series of vertical lines, as shown in figure 13-5. The 
print head sweeps from left-to-right producing a series of vertical 
tic marks, then reverses direction and produces a right-to-left se­
ries of tic marks. Similarly, each line of tic marks is the result of 
two independent passes. Using this approach, we can check car­
riage alignment not just between lines, but within the same line. 
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?R:~TERS: The Printer Test and Alignment utility V.l.OO 
IMPACT CARR!AGE REGISTRATION Test Pattern 

•13-5 The Carriage test pattern. 

If the tic marks are not aligned precisely, there might be some me­
chanical slop in the carriage mechanics. Badly or erratically placed 
tic marks might indicate a fault in the carriage motor driver cir­
cuitry, or in the carriage home sensor. If marks within the same 
line are aligned precisely at the edges (but not elsewhere in the 
line), there might be wiring problems in the print head or print 
head cable. You might start this test by left clicking on "Carriage 
Transport Test" (or press "C"). 
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Paper Transport Test 

There are two traditional means of moving paper through a 
printer: pull the paper (with a tractor feed), or push the paper 
(with a friction feed). Regardless of the means used, paper must 
be carried through a printer evenly and consistently; otherwise, 
print will overlap and cause distortion. The Paper Transport Test 
is designed to check the paper transport system's operation. The 
Paper Transport Test works with any transport type; however, it is 
intended prin\arily for tractor feed systems that pull the paper 
through. The test pattern counts off a number of marked passes. 
You must check each pass to see that they are spaced evenly apart. 
If not, there might be a problem with the transport mechanics, mo­
tor, or driving circuitry. To start this test, left click on "Paper 
Transport Test" (or press "P"). 

Paper Walk Test 

Like the last test, the Paper Walk Test is designed to check the pa­
per transport system's operation. While the Paper Transport Test 
is best utilized with tractor feed paper transports, the Paper Walk 
Test is intended primarily for friction feed systems, which push 
the paper through. The test pattern generates a series of evenly 
spaced horizontal lines. You must check each pass to see that they 
are spaced evenly apart. If not, there might be a problem with the 
transport mechanics, motor, or driving circuitry. 

Another problem particular to friction feed paper transports is the 
tendency to "walk the page." Proper friction feed operation de­
pends on roller pressure applied evenly across the entire page sur­
face. Any damage, obstructions, or wear could cause excessive 
roller pressure that can allow the page to spin clockwise or coun­
terclockwise. If you notice lines closer together on the left or right 
side of the image, the roller assembly might need adjustment or 
replacement, or there might be an obstruction in the paper path. 
To start this test, left click on "Paper Walk Test" (or press "W"). 

Print Head Test 

Ideally, every pin on the print head should flre reliably. In actual 
practice, however, age, lack of routine maintenance, and heat 
buildup can affect firing reliability. This often results in horizontal 
white lines in the text where the corresponding print wires fail. 
The best way to stress-test an impact print head and detect prob­
lems is by printing a dense graphic. The impact print head test 
produces a large black rectangle, as shown in figure 13-6; this de­
mands the proper operation of all print wires, and will often reveal 
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PRINTERS: The Printer Test and Alignment Utility V.l.OO 
IHPACT PRINT HEAD Test Pattern 

• 13-6 The Print Head test pattern. 

any age, damage, or heat and maintenance-related issues. You can 
adjust the speed and density of printing by adjusting print inten­
sity and driver resolution under the CONFIGURE menu. 

Examine the black rectangle for horizontal white lines. Consistent 
white lines indicate that a print wire is not firing. Check and clean 
the face of the print head to remove any accumulations of debris 
that might be jamming the print wire(s). If the problem persists, 
there might be a fault in the print head or print wire driver cir­
cuitry. If white lines appear only briefly or intermittently, there 
might be wiring problems with the print head cable, or within the 
print head itself. There might also be an intermittent problem in 
the corresponding print wire driver circuit. Finally, print intensity 
should be relatively consistent throughout each pass. Light (or 
jaded) printing might indicate trouble with print head wear or 
spacing, ribbon quality, or the power supply. To start this test, left 
click on "Print Head Test" (or press "H"). 

Clean Rollers 

To combat the dust and debris that naturally accumulate in the 
printer's mechanics, it is customary to periodically clean the main 
rollers that handle paper, usually the platen and other major 
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rollers. This is especially important for friction feed paper trans­
ports where age and any foreign matter on the rollers can interfere 
with the paper path and "walk" the page. While it is possible (and 
sometimes more convenient) to rotate the rollers by hand (using 
the platen knob), the Clean Rollers function provides a paper ad­
vance that allows you to streamline the routine cleaning/rejuvena­
tion of roller assemblies. Paper must be present in the printer to 
use this function. 

The typical cleaning procedure involves rotating the rollers while 
wiping them gently with a clean cloth lightly dampened with wa­
ter. You might use a bit of very mild household detergent to re­
move grime that resists water alone, but avoid using detergent 
regularly because chemicals applied to rubber and other synthetic 
roller materials can reduce their pliability. Never use harsh deter­
gents or solvents! If you choose to try rejuvenating the rollers with 
a roller cleaning solvent, use extreme caution. First, work in a ven­
tilated area (solvent fumes are dangerous). Second, it is impossi­
ble to predict how cleaning solvents will affect every possible 
roller material, so always try the solvent on a small edge patch of 
the roller in advance. To start this procedure, left click on "Clean 
Rollers" (or press "R"). A single cycle will advance the paper 
transport by two pages. 

Print TEST PAGE 

The TEST PAGE is typically the first and last test to be run on any 
printer. Initially, the test page will reveal problems with the print 
head, paper transport, or carriage transport. You can then proceed 
with more detailed tests to further isolate and correct the prob­
lem(s). When the repair is complete, the TEST PAGE is proof of 
the printer's operation, which you can keep for your records, or 
provide to your customer. The moving-head TEST PAGE pattern 
is illustrated in figure 13-7. To start this test, left click on "Print 
TEST PAGE" (or press "T"). 

Running the ink jet tests 
The ink jet tests allow you to check the operations of almost any 
ink jet dot-matrix printer (and any printer capable of HP DeskJet 
emulation). From the main menu bar, left click on "Ink Jet" (or 
press "J"). The INK JET DMP Test Menu will appear, as shown in 
figure 13-8. You can return to the main menu at any time by press-
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PRI NTERS: Tna Pr in~er Teat a nd Al i gnment U~ility V.l.OO 
IMPACT TEST PAGE Pattern 
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•13-7 The Test Page pattern. 

ing the <ESC> key or right clicking anywhere in the display. There 
are seven functions available from the INK JET DMP test menu: 
0 Preliminary Setup Information Supplies initial information to 

help you set up and operate the ink jet printer safely. 

0 Carriage Transport Test Allows you to test the Ink Jet DMP 
carriage transport system. 

0 Paper Transport Test Allows you to test the Ink Jet DMP 
paper transport system. 

0 Paper Walk Test Allows you to check friction feed paper 
transport systems in Ink Jet DMPs. 

0 Print Head Test Allows you to test the Ink Jet DMP print 
head assembly. 

Using PRINTERS for diagnostics 



• 13-8 The Ink Jet test menu. 

0 Clean Rollers Allows you to check and clean the paper 
handling rollers. 

0 Print TEST PAGE Provides a uniform test pattern for initial 
or fmal printer inspection. 

Preliminary Setup Information 

You can access the preliminary setup information screen by left 
clicking on "Preliminary Setup Information" (or press "I"). This is 
not a test per se, but an information screen intended to provide 
helpful setup information. Novice troubleshooters will find it help­
ful to review this information before attempting any of the ink jet 
test sequences below. Experienced troubleshooters might find 
this to be a handy reminder. To leave the information screen, press 
<ESC> or right click anywhere in the display. 

Carriage Transport Test 

Like impact printers, ink jet printers are moving-carriage devices; 
that is, the print head is carried left and right across the page sur­
face . This movement is handled by the carriage transport mecha­
rusm. Proper printing of text and graphics demands that the print 
head be positioned precisely in both its left-to-right and right-to­
left movement. The Carriage Transport Test is designed to test 
carriage alignment by generating a series of vertical lines (similar 

The work screen 



to figure 13-5). The print head sweeps from left to right producing 
a series of vertical tic marks, then it reverses direction and pro­
duces a right-to-left series of tic marks. Similarly, each line of tic 
marks is the result of two independent passes. Using this ap­
proach, we can check carriage alignment not just between lines, 
but within the same line. 

If the tic marks are not aligned precisely, there might be some me­
chanical slop in the carriage mechanics. Badly or erratically placed 
tic marks might indicate a fault in the carriage motor driver cir­
cuitry, the mechanical home sensor, or the optical position en­
coder. If marks within the same line are aligned precisely at the 
edges (but not elsewhere in the line), there might be wiring prob­
lems in the ink jet print cartridge or print head cable. To start this 
test, left click on "Carriage Transport Test" (or press "C"). 

Paper Transport Test 
There are two traditional means of moving paper through a 
printer: pull the paper (with a tractor feed), or push the paper 
(with a friction feed). Regardless of the means used, paper must 
be carried through a printer evenly and consistently; otherwise, 
print will overlap and cause distortion. The Paper Transport Test 
is designed to check the paper transport system's operation. While 
the Paper Transport Test will work with any transport type, it is in­
tended primarily for tractor feed systems, which pull the paper 
through. The test pattern counts off a number of marked passes. 
You must check each pass to see that they are spaced evenly apart. 
If not, there might be a problem with the transport mechanics, mo­
tor, or driving circuitry. To start this test, left click on "Paper 
Transport Test" (or press "P"). 

Paper Walk Test 

Like the last test, the Paper Walk Test is designed to check the pa­
per transport system's operation. While the Paper Transport Test 
is best utilized with tractor feed paper transports, the Paper Walk 
Test is intended primarily for friction feed systems, which push 
the paper through. Today's ink jet printers utilize friction feed sys­
tems almost entirely. The test pattern generates a series of evenly 
spaced horizontal lines. You must check each pass to see that they 
are spaced evenly apart. If not, there might be a problem with the 
transport mechanics, motor, or driving circuitry. 

Another problem particular to friction feed paper transports is the 
tendency to "walk the page." Proper friction feed operation de­
pends on roller pressure applied evenly across the entire page sur-
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face. Any damage, obstructions, or wear might cause excessive 
roller pressure that can allow the page to spin clockwise or coun­
terclockwise. This is especially evident in inexpensive ink jet sys­
tems. If you notice lines closer together on the left or right side of 
the image, the roller assembly might need adjustment or replace­
ment, or there might be an obstruction in the paper path. To start 
this test, left click on "Paper Walk Test" (or press "W"). 

Print Head Test 

Ideally, every nozzle on the ink cartridge should fire reliably. In ac­
tual practice, however, cartridge age, lack of routine maintenance, 
low ink levels, and circuit defects can affect firing reliability. This 
often results in horizontal white lines in the text where the corre­
sponding print nozzles fail. The best way to stress-test an ink jet 
print head and detect problems is by printing a dense graphic. The 
ink jet print head test produces a large black rectangle (similar to 
figure 13-6); this demands the proper operation of all print noz­
zles, and will often reveal any age, damage, or maintenance­
related issues. You can adjust the speed and density of printing by 
adjusting print intensity and driver resolution under the CONFIG­
URE menu. Remember that this is a very dark image that will re­
quire a substantial amount of ink to form. If the current ink. 
cartridge is marginal, you might need to install a new ink cartridge 
before proceeding. 

Examine the black rectangle for horizontal white lines. Consistent 
white lines indicate that a print nozzle is not firing. Check and 
clean the face of the print cartridge to remove any accumulations 
of dried ink or debris that might be jamming the print nozzle(s).lf 
the problem persists, there might be a fault in the print cartridge 
or print nozzle driver circuitry. If white lines appear only briefly or 
intermittently, there might be wiring problems with the print head 
cable, or within the print cartridge itself. There might also be an 
intermittent problem in the corresponding print nozzle driver cir­
cuit. Finally, print intensity should be relatively consistent 
throughout each pass. Light (or jaded) printing might indicate 
poor paper selection, low ink levels, or trouble with the print noz­
zle power supply. To start this test, left click on "Print Head Test" 
(or press "H"). 

Clean Rollers 

To combat the dust and debris that naturally accumulate in the 
printer's mechanics, it is customary to periodically clean the main 
rollers that handle paper, usually the platen and other major 
rollers. This is especially important for delicate ink jet friction feed 
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paper transports where age and any foreign matter on the rollers 
can interfere with the paper path and "walk" the page. Few con­
temporary ink jet designs allow you to rotate the rollers by hand 
(using a platen knob), so the Clean Rollers function provides a pa­
per advance that allows you to streamline the routine cleaning/re­
juvenation of roller assemblies. Paper must be present in the 
printer to use this function. 

The typical cleaning procedure involves rotating the rollers while 
wiping them gently with a clean cloth lightly dampened with wa­
ter. You might use a bit of very mild household detergent to re­
move grime that resists water alone, but avoid using detergent 
regularly because chemicals applied to rubber and other synthetic 
roller materials can reduce their pliability. Never use harsh deter­
gents or solvents! If you choose to try rejuvenating the rollers with 
a roller cleaning solvent, use extreme caution. First, work in a ven­
tilated area (solvent fumes are dangerous). Second, it is impossi­
ble to predict how cleaning solvents will affect every possible 
roller material, so always try the solvent on a small edge patch of 
the roller in advance. To start this procedure, left click on "Clean 
Rollers" (or press "R"). A single cycle will advance the paper 
transport by two pages. 

Print TEST PAGE 

The TEST PAGE (such as the one shown in figure 13-7) is typi­
cally the first and last test to be run on any printer. Initially, the 
test page will reveal problems with the print cartridge, paper 
transport, or carriage transport. You can then proceed with more 
detailed tests to further isolate and correct the problem(s). When 
the repair is complete, the TEST PAGE is proof of the printer's op­
eration, which you can keep for your records, or provide to your 
customer. To start this test, left click on "Print TEST PAGE" (or 
press "T"). 

Running the Laser/LED tests 

The Laser/LED (EP) tests allow you to check the operations of al­
most any electrophotographic (EP) printer (any printer capable 
of HP Laser Jet emulation). From the main menu bar, left click on 
"Laser/LED" (or press "L"). The LASER/LED Test Menu will ap­
pear, as shown in figure 13-9. You can return to the main menu at 
any time by pressing the <ESC> key or right clicking anywhere in 
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• 13-9 The EP test menu. 

the display. There are seven functions available from the INK JET 
DMP test menu: 

0 Preliminary Setup Information Supplies initial information to 
help you set up and operate the EP printer safely. 

0 Toner Test Allows you to check the effects of low/expired 
toner or poor toner distribution. 

0 Corona Test Allows you to quickly identify the location of 
fouling on the Primary or Transfer corona wires. 

0 Drum and Roller Test Allows you to identify the source of 
repetitive defects in the printer. 

0 Fuser Test Allows you to check for low or inconsistent 
fusing. 

0 Paper Transport Test Allows you to quickly and conveniently 
check the paper transport without wasting time or toner. 

0 Print TEST PAGE Provides a uniform test pattern for initial 
or fmal printer inspection. 

Preliminary Setup Information 

You can access the preliminary setup information screen by left 
clicking on "Preliminary Setup Information" (or press "I''). This is 
not a test per se, but an information screen intended to provide 
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helpful setup information for E:P testing. Novice troubleshooters 
will find it helpful to review this information before attempting any 
of the test sequences below. Experienced troubleshooters might 
find this to be a handy reminder. To leave the information screen, 
press <ESC> or right click anywhere in the display. 

Toner Test 

Toner is the raw material (the media) that is used to form printed 
images (the "ink" of the EP printer). As a consequence, low, ex­
pired, poor-quality, or badly distributed toner will have an impact 
on print quality. The Toner Test is designed to test toner condition 
by printing a full-page black graphic, as shovvn in figure 13-10. 

•13-10 The Toner test pattern. 
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Light streaks appearing vertically along the page (usually on ei­
ther side of the image) are typical of a low-toner cartridge. An 
overall light image might be compensated for by increasing the 
print intensity wheel (on the printer itself), but it might also sug­
gest a poor-quality toner cartridge or expired toner. If a fresh 
toner cartridge fails to correct the problem and print intensity is 
already set high, the fault might be in the printer's high-voltage 
power supply. Remember that EP printing technology is heavily 
dependent on paper type and quality. Light splotches might be the 
result of damp or coated paper. Try a supply of fresh, dry 20-lb. xe­
rography-grade paper. To start this test, left click on "Toner Test" 
(or press "n"). 

Corona Test 

EP technology relies on high voltage to produce the electrostatic 
fields that charge the EP drum, and attract toner off the drum to 
the page. These fields are established by a Primary corona and a 
1Tansfer corona respectively. A corona is really nothing more than 
a length of thin wire, but it has a critical impact on the evenness of 
the electric field it produces. Later EP engines replace corona 
wires with charge rollers, but the effect is the same as corona 
wires. The Corona Test pattern shown in figure 13-11 is designed 
to highlight corona problems. 

The dust and paper particles in the air tend to be attracted to high­
voltage sources, such as corona wires. Over time, an accumulation 
of foreign matter will weaken the field distribution and affect the 
resulting image. Fouling at one or more points on the primary 
corona will cause toner to always be attracted to those corre­
sponding points on the drum; this results in black vertical streaks 
that can be seen against a white background. Conversely, fouling 
at one or more points on the transfer corona will prevent toner at 
those corresponding points from being attracted off the drum and 
onto the page; this results in white vertical streaks that can be 
seen against a black background. To start this test, left click on 
"Corona Test" (or press "C"). 

Drum and Roller Test 

In spite of the high level of refinement in today's EP printers, im­
age formation is still a delicate physical process. Paper must tra­
verse a torturous course through a series of roller assemblies in 
order to acquire a fmal, permanent image. With age, wear, and ac­
cidental damage, the various rotating elements of an EP printer 
can succumb to marks or other slight damage. While such damage 
is incidental, the results can be seen in the printed output. 
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•13-11 The Corona test pattern. 

Consider the EP drum itself. It has a circumference of about 3.75". 
This means that any one point on the drum will approach every 
page surface at least twice. If a nick were to occur on the drum 
surface, it would appear in the final page at least twice, separated 
by about 3. 75". Because each of the major roller assemblies have a 
slightly different circumference, it is possible to quickly identify 
the source of a repetitive defect simply by measuring the distance 
between instances. The Drum and Roller Test pattern shown in 
figure 13-12 is designed to help you correlate measured distances 
to problem areas. For example, a defect that occurs every 3. 75" 
can be traced to the EP drum, an error that occurs every 3" or so 
can be traced to the fusing rollers, and a defect that occurs every 
2" can often be related to the development roller. To start this test, 
left click on "Drum and Roller Test" (or press "D"). 
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•13-12 The Drum and Roller test pattern. 

FuserTest 

:us· P5mm) FP drum detect 

3.75" j95nu11) 

Fusing is a vital part of the image formation process; it uses heat 
and pressure to literally melt toner into the paper fibers. To ensure 
proper fusing, the upper fusing roller must reach and maintain a 
fairly narrow range of temperatures. When temperature is margin­
ally low, fusing might not be complete. The Fuser Test is intended 
to check the stability of a fusing system's temperature control by 
running a series of full-page test graphics. You can then run your 
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thumb briskly over each page. Low or inadequate fusing will result 
in toner smudging (you can see toner on your thumb). You can 
then take the appropriate steps to optimize fusing temperature. 

Note that this test is intended to detect marginal or inconsistent 
fusing performance; it will not catch a serious or complete fusing 
system failure because the printer will generate an error message 
and halt if the fusing assembly fails to reach proper fusing temper­
ature in 90 seconds or so, or falls below a minimum temperature 
for a prolonged amount of time. To start this test, left click on 
"Fuser Test" (or press "F"). 

Paper Transport Test 

The paper transport system of an EP printer is a highly modified 
friction feed system designed to carry paper through the entire 
image formation system. There are also a series of time-sensitive 
sensors intended to track each page as it passes (and detect jam 
conditions). When you work on any aspect of the printer's me­
chanics, you are affecting paper transport. The Paper Transport 
Test is intended to eject five sheets of blank paper (saving toner 
and printing time). You can use this test to help you troubleshoot 
problems in the paper path, or verify that any repairs you might 
have made do not obstruct the paper path. Once a repair is com­
plete, it is recommended that you verify the paper path before 
running test patterns. To start this test, left click on "Paper Trans­
port Test" (or press "P"). 

Print TEST PAGE 

The TEST PAGE is typically the first and last test to be run on any 
Laser/LED printer. Initially, the Laser/LED test page (shown in fig­
ure 13-13) will reveal problems with the toner cartridge, paper 
transport, fusing system, coronas, or writing mechanism. You can 
then proceed with more detailed tests to further isolate and cor­
rect the problem(s). When the repair is complete, the TEST PAGE 
is proof of the printer's operation, which you can keep for your 
records, or provide to your customer. To start this test, left click 
on "Print TEST PAGE" (or press "T"). 

About PRINTERS 
To learn about the PRINTERS program, click on "About" in the 
main menu bar (or press "A"). An information box will appear in 
the middle of the display. To clear the information box, press the 
<ESC> key or click the right mouse button anywhere in the dis­
play. 
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•13-13 The EP Test Page pattern. 

Quitting PRINTERS 
To quit the PRINTERS program and return to DOS, click on "Quit" 
in the main menu bar (or press "Q"). After a moment, the DOS 
prompt will appear. 

Making PRINTERS better 
Dynamic Learning Systems is dedicated to providing high-quality, 
low-cost diagnostic utilities. AB a result, we are always interested 
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in ways to improve the quality and performance of our products. 
We welcome your comments, questions, or criticisms: 

Dynamic Learning Systems 
P.O. Box 805 
Marlboro, MA 01752 
Tel: 508-366-9487 
Fax: 508-898-9995 
BBS: 508-366-7683 
CompuServe: 73652,3205 
Internet: sbigelow@cerfnet.com 
WWW: http://www.dlspubs.com/home.htrn 
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Parts & supplies vendors 

Printer Manufacturers 

Dot-Matrix Printer Manufacturers 
Advanced Matrix Technology, Inc. 

747 Calle Plano 
Camarillo, CA 93012-8598 
Tel: 800-992-2264 
Fax: 805-494-3087 

Citizen America, Inc. 
2450 Broadway #600 
P.O. 4003 
Santa Monica, CA 90411 
Tel: 310-453-0614 
Fax: 310-453-2814 

CIE America, Inc. (C.Itoh) 
2701 Dow Ave. 
Tustin, CA 92680 
Tel: 800-877-1421 
Fax: 714-757-4488 

Digital Equipment Corp. 
111 Powderrnill Rd. 
Maynard, MA 01754-2571 
Tel: 800-777-4343 
Fax: 800-234-2298 

Epson America, Inc. 
20770 Madrona Ave. 
Torrance, CA 90509 
Tel: 800-289-3776 

Mannesmann Tally Corp. 
8301 S 180th St. 
P.O. Box 97018 
Kent, WA 98064-9718 
Tel: 800-843-1347 
Fax: 206-251-5520 

Panasonic Communications & 
Systems Co. 

2 Panasonic Way 
Secaucus, NJ 07094 
Tel: 800-7 42-8086 

Printer Systems International 
85 Wells Ave. #200 
Newton, MA 02159 
Tel: 617-928-3580 
Fax: 617-928-3581 

Sarnsung Electronics America 
105 Challenger Rd. 
Ridgefield Park, NJ 07660 
Tel: 800-446-0262 
Fax: 201-229-4110 

Star Micronics America, Inc. 
70 Ethel Rd. W 
Piscataway, NJ 08854 
Tel: 800-506-7727 
Fax: 908-572-3300 

Ink Jet Printer Manufacturers 

CalComp 
2411 W LaPalma Ave. 
Anaheim, CA 92801 
Tel: 714-821-2000 
Fax: 800-451-7568 

Cannon Computer Systems, Inc. 
2995 Redhill Ave. 
Costa Mesa, CA 92626 
Tel: 800-423-2366 
Fax: 800-922-9068 

Parts & supplies vendors 



Citizen America Corp. 
2450 Broadway #600 
P.O. Box 4003 
Santa Monica, CA 90411 
Tel: 310-453-0614 
Fax: 310-453-2814 

CIE America, Inc. (C.Itoh) 
2701 Dow Ave. 
Tustin, CA 92680 
Tel: 800-877-1421 
Fax: 714-757-4488 

Digital Equipment Corp. 
Ill Powdennill Rd. 
Maynard, MA 01754 
Tel: 800-777-4843 
Fax: 800-234-2298 

Epson America, Inc. 
20770 Madrona Ave. 
Torrance, CA 90503 
Tel: 310-782-0770 
Fax:310-782-4248 

Hewlett-Packard Co. 
5301 Stevens Creek Blvd. #51L 
Santa Clara, CA 95052-8059 
Tel: 800-527-3753 
Fax: 800-333-1917 

Lexmark International, Inc. 
740 New Circle Rd. NW 
Lexington, KY 40511 
Tel: 800-358-5835 
Fax: 800-232-9534 

Olivetti Office USA 
765 US Hwy 202 
Bridgewater, NJ 08807 
Tel: 800-243-4002 

Tektronix, Inc. 
26600 SW Parkway 
Mailstop 63-630 
Wilsonville, OR 97070 
Tel: 800-835-6100 
Fax: 503-682-2780 

Parts & supplies vendors 

Texas Instruments 
P.O. Box 149149 
Austin, TX 78714 
Tel: 800-848-3927 
Fax:512-250-7329 

Laser/LED 
Printer Manufacturers 

Brother International Corp. 
200 Cottontail Lane 
Somerset, NJ 08875 
Tel: 800-276-77 46 
Fax: 908-764-4481 

Citizen America Corp. 
2450 Broadway 
P.O. Box 4003 
Santa Monica, CA 90411 
Tel: 310-453-0614 

Dataproducts Corp. 
6219 DeSoto Ave. 
Woodland Hills, CA 91365 
Tel: 800-980-037 4 
Fax: 703-860-9084 

Digital Equipment Corp. 
Ill Powderrnill Rd. 
Maynard, MA 01754 
Tel: 800-777-4843 
Fax: 800-234-2298 

Epson America, Inc. 
20770 Madrona Ave. 
Torrance, CA 90503 
Tel: 800-289-3776 
Fax: 310-782-0770 

GCC Technologies, Inc. 
209 Burlington Rd. 
Bedford, MA 01730 
Tel: 800-422-7777 
Fax: 617-275-1115 

Hewlett-Packard Co. 
5301 Stevens Creek Blvd. #51L 
Santa Clara, CA 95052-8059 
Tel: 800-527-3753 
Fax:800-333-1917 
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Kyocera Electronics, Inc. 
100 Randolph Rd. 
Somerset, NJ 08875 
Tel: 800-232-6797 
Fax: 908-560-8380 

LaserMaster Corp. 
6900 Shady Oak Rd. 
Eden Prairie, MN 55344 
Tel: 800-950-6868 

Lexmark International, Inc. 
55 Railroad Ave. 
Greenwich, CT 06836 
Tel: 800-891-0331 
Fax: 606-232-2380 

NEC Technologies, Inc. 
1414 Massachusetts Ave. 
Boxboro, MA 01719 
Tel: 800-632-4636 
Fax: 800-366-04 76 

NewGen Systems Corp. 
17550 Newhope St. 
Fountain Valley, CA 92708 
Tel: 800-756-0556 

Okidata 
532 Fellowship Rd. 
Mt. Laurel, NJ 08054 
Tel: 800-654-3282 
Fax: 609-778-4184 

Panasonic Communications & 
Systems Co. 

'I\vo Panasonic Way 
Secaucus, NJ 07094 
Tel: 800-222-0584 

QMS, Inc. 
One Magnum Pass 
Mobile, AL 36689 
Tel: 800-523-2696 
Fax: 334-633-4866 

Samsung Electronics America, Inc. 
Information Systems Division 
105 Challenger Rd. 
Ridgefield Park, NJ 07660 
Tel: 800-446-0262 

Sharp Electronics, Corp. 
Sharp Plaza 
Mahwah, NJ 07 430 
Tel: 800-526-0522 

Star Micronics America, Inc. 
420 Lexington Ave. #2702 
New York, NY 10170 
Tel: 800-44 7-4 700 

Tandy Corp. 
1500 One Tandy Center 
Fort Worth, TX 76102 
Tel: 817-390-3011 

Texas Instruments, Inc. 
5701 Airport Rd. 
Temple, TX 76502 
Tel: 800-848-3927 
Fax: 800-443-2984 

Xante Corp. 
2559 Emogene St. 
Mobile, AL 36606 
Tel: 800-926-8839 
Fax: 334-476-9421 

Printer Parts Vendors 

Comdisco Parts 
Tel: 800-635-2211 
Fax:708-980-1435 

Computer Parts Unlimited 
5069 Maureen Lane 
Moorpark, CA 93021 
Tel: 805-532-2500 
Fax: 805-532-2599 

Impact 
10435 Burnet Rd. # 114 
Austin, TX 78758 
Tel: 800-777-4323 
Fax:512-832-9321 

Parts & supplies vendors 



National Parts Depot, Inc. 
31 Elkay Drive 
Chester, NY 10918 
Tel: 914-469-4800 
Fax: 914-469-4855 

NIE International 
3000 East Chambers 
Phoenix, AZ 85040 
Tel: 602-470-1500 
Fax:602-470-1540 

PC Service Source 
2350 Valley View Lane 
Dallas, TX 75234 
Tel: 214-406-8583 
Fax: 214-406-9081 

Peak 
9200 Berger Rd. 
Columbia, MD 21046 
Tel: 800-950-6372 
Fax: 410-312-6067 

Pro America 
650 International Pkwy, Suite 180 
Richardson, TX 75081 
Tel: 800-888-9600 
Fax: 214-690-8648 

Unicomp, Inc. 
2501 W Fifth St. 
Santa Ana, CA 92703 
Tel: 800-359-5092 
Fax:714-571-1909 

General Parts Vendors 

Active Electronics, Inc. 
11 Cummings Park 
Woburn, MA 01801 
Tel: 800 677-8899 

Parts & supplies vendors 

Consolidated Electronics, Inc. 
705 Watervliet Ave. 
Dayton, OH 45420 
Tel: 800-543-3568 

Dalbani Corp. of America 
2733 Carrier Ave. 
Los Angeles, CA 90040 
Tel: 800-325-2264 

Eiger Electronics 
91 Toledo St. 
Farmingdale, NY 11735 
Tel: 800-835-8316 

ESP (Electronic Service Parts) 
2901 E. Washington St. 
Indianapolis, IN 46201 
Tel: 800-382-9976 

Howard W. Sams & Co. 
264 7 Waterfront Parkway East Dr. 
Indianapolis, Indiana 46214 
Tel: 800-428-7267 

Lee Products Co. 
BOO East 80th St. 
Minneapolis, MN 55420 

Mill Electronics, Inc. 
2026 McDonald Ave. 
Brooklyn, NY 11223 
Tel: 800-346-8994 

NTE Electronics, Inc. 
44 Farrand St. 
Bloomfield, NJ 07003 
Tel: 800-631-1250 

Union Electronic Distributors 
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ACK (Acknowledge) A handshaking signal sent from printer to 
computer indicating that the printer has successfully received a 
character. 

active component A semiconductor-based electronic device (i.e., 
a diode, transistor, or integrated circuit) designed to provide a 
specific function in a circuit or system. 

anode The positive electrode of a two-terminal electronic device. 

ASCII (American Standard Code for Information Inter­
change) A standard set of binary codes that defme basic letters, 
numbers, and symbols used by a printer. 

auto feed A rarely used signal from the computer that allows the 
printer to automatically advance paper upon receiving a carriage 
return <CR> character. 

bail roller A set of small light rollers that rest on the page as it 
leaves the platen. Bail rollers help to keep the paper flat and even 
against the platen. 

base One of three electrodes on a bipolar transistor. 

baud rate The rate of serial data transmissions, which is mea­
sured in bits-per-second (bps). 

belt A synthetic rubber or plastic band (usually notched on one 
side) used to transfer mechanical force between a primary and 
secondary pulley. In a moving-carriage printer, the moving belt 
carries the carriage back and forth. 

bidirectional A printer mode where printing is supported in 
both the left-to-right and right-to-left passes of the print head. 

binary A number system consisting of only two digits. 

buffer See data buffer. 
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BUSY A parallel handshaking signal sent from printer to computer 
indicating that the printer cannot accept any more characters. 

capacitance The measure of a device's ability to store an electric 
charge, measured in farads, microfarads, or picofarads. 

capacitor A device used to store an electrical charge. 

carriage A stabilized platform that the print head is mounted on. 
The carriage is moved back and forth across the page by the car­
riage transport system. 

carriage transport The motor, mechanics, and driving circuitry 
that moves a carriage back and forth across a page. 

cathode The negative electrode of a two-terminal electronic de­
vice. 

Centronics The de-facto industry standard that defines the sig­
nals and timing needed to transfer parallel data bits from com­
puter to printer. Recent modifications allow high-speed bidirectional 
communication. 

CGL (carrier generation layer) A lower coated layer of an EP 
drum, which is an important attribute to the drum's photosensitive 
coating. 

cleaning An important step in the electrophotographic process 
that removes residual toner particles from the drum prior to elec­
trical erasure and conditioning. 

collector One of three electrodes on a bipolar transistor. 

conditioning The process of physically cleaning, electrically 
erasing, and uniformly charging the photosensitive EP drum. 

continuity The integrity of a connection measured as a very low 
resistance by an ohmmeter. 

corona A field of concentrated electrical charge produced by a 
large voltage potential. Corona wires form one electrode of this 
voltage potential. 

CPI (characters per inch) The number of characters that will 
fit onto one inch of horizontal line space, also called character 
pitch. 

CPL (characters per line) The number of characters that will 
fit on a single horizontal line. 



CPS (characters per second) The rate at which characters are 
delivered to the page surface by a printer. 

CPU (central processing unit) See microprocessor. 

CTL (carrier transport layer) The upper (outer) coated layer 
of an EP drum's photosensitive material. 

CTS (Clear To Send) A serial handshaking line at the computer 
usually connected to the RTS line of a printer. 

daisy wheel An obsolete "typewriter-style" printer that formed 
characters as complete letters molded onto a single replaceable 
type wheel. Each character was held on its own "petal," so the 
type wheel resembled a daisy, thus the term daisy wheel. 

data Any of eight parallel data lines that carry binary informatioi 
from computer to printer. 

data buffer Temporary memory where characters from the com­
puter are stored by the printer prior to printing. The term buffer 
denotes a relatively small amount of memory (8KB or 16KB) in­
dicative of dot-matrix or older ink -jet printers. 

DCD (Data Carrier Detect) A serial handshaking line usually 
found in serial modem interfaces. 

development The step in an EP process where toner fills in the 
latent image written to the photosensitive drum. 

development roller The roller in the toner reservoir that passes 
toner to the photosensitive drum. 

device driver A small program (loaded when a PC first starts) 
that allows the printing application to use all of the printer's spe­
cial features. 

dielectric A material that offers insulation against electrical 
charge. All materials have some dielectric strength. Dielectrics 
also form a main internal part of a capacitor. 

diode A two-terminal electronic device used to conduct current 
in one direction only. 

dot pitch Also lmown as dots per inch ( dpi). The number of 
printed dots that can be placed along one linear inch. This is the 
foundation of printer resolution. 

driver An amplifier used to convert low-power signals into high­
power signals. 
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drum An aluminum cylinder coated with light-sensitive organic 
material that is used to hold latent electrophotographic images. 

DSR (Data Set Ready) The primary computer signal line for 
hardware handshaking over a serial interface. It is connected to 
the DTR line at the printer. 

DTR (Data Terminal Ready) The primary serial printer signal 
for hardware handshaking over a serial interface. It is connected 
to the DSR pin at the computer. 

ECP (Enhanced Capabilities Port) A parallel port convention 
conforming to IEEE standard 1284 that allows fast parallel port 
data transfer (800KB/s to 2MB/s) between PCs and printers. For 
full performance, the PC's LPT port, the parallel cable, and printer 
must all be IEEE 1284-compliant. 

ECU (Electronic Control Unit) The general electronic as­
sembly used to control a printer consisting of main logic, memory, 
drivers, a power supply, and a control panel. 

EIA (Electronic Industries Association) An organization ded­
icated to developing and maintaining standards for the electronics 
industry. 

emitter One of three electrodes on a bipolar transistor. 

emulation An operating "sleight-of-hand" that allows a printer to 
use the command set of another printer, thus behaving like that 
other printer. For example, most current laser printers emulate 
one of the Hewlett-Packard Laser Jet products. 

enclosure The plastic housings that provide a printer with its 
cosmetic appearance. 

encoder An electro-optical device used to relay the speed and di­
rection of the print head back to main logic. 

EP (electrophotographic) A process of creating images using 
the forces of high voltage to attract or repel media (toner) as needed 
to form the desired image. 

EPP (Enhanced Parallel Port) An advanced parallel port con­
vention conforming to IEEE standard 1284 that allows fast paral­
lel port data transfer (800KB/s to 2MB/s) between PCs and 
printers, as well as multiple devices attached to the same parallel 
port. For full performance, the PC's LPT port, the parallel cable, 
and printer must all be IEEE 1284-compliant. 



EPROM (erasable programmable read only memory) A 
flexible type of permanent memory that can be erased and rewrit­
ten to many times (with the proper progranuning equipment). 

ttyback voltage An undesired inductive effect that occurs fre­
quently with motors and solenoids where high-voltage spikes are 
produced when inductive devices are turned on and off. Such 
spikes can damage improperly designed circuitry. Diodes are typi­
cally used to provide "flyback protection." 

font A character set of particular size, style, and spacing. 

friction The unwanted force produced when two materials rub 
together. When properly planned and balanced, friction can be 
useful (such as to push paper through the printer), but generally, 
friction results in mechanical wear that will eventually demand re­
pair or replacement of the worn part(s). 

fuser The assembly that applies heat and pressure to a page in 
order to melt the toner image and permanently fix it to the page. 

gates Integrated circuits used to perform simple logical opera­
tions on binary data in digital systems. 

gear ratio The relationship of gear sizes that allows designers to 
achieve desired rotating speeds and torque in printer rollers. 

GND (ground) A corrunon electrical reference point for elec­
tronic data signals. 

GPIB (General Purpose Interface Bus) A parallel corrununi­
cation interface intended primarily for networked instrumentation, 
also known as IEEE 488. GPIB made a relatively brief appearance 
in some Hewlett-Packard printers, but has largely given way to 
parallel or serial communication. 

ffiEE (Institute of Electrical and Electronics Engineers) A 
professional organization dedicated to the engineering profession, 
as well as developing and supporting design standards. 

inductance The measure of a device's ability to store a magnetic 
charge, measured in henries, millihenries, or microhenries. 

inductor A device used to store a magnetic charge. 

initialization Restoring default or start-up conditions to the 
printer due to fault or power-up. 

interlock A cut-off switch used to detect potentially hazardous 
situations, such as open covers and protective devices, and cuts 
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off main lower, high-voltage, or laser output to reduce the possi­
bility of personal ir\iury. 

ITU (International Telecommunication Union) An interna­
tional consortium charged with developing conununications stan­
dards, particularly involved with data communication through 
modems and other serial means. 

laser A device producing a narrow intense beam of coherent, sin­
gle-wavelength light waves. 

LED {light emitting diode) A semiconductor device designed 
such that photons of light are liberated when its p-njunction is for­
ward biased. 

LPI (lines per inch) The number of horizontal lines that fit into 
one inch of vertical page space, also lmown as line pitch. 

lubricant Oils or grease applied between moving parts in order 
to reduce friction. 

magnetic coupling The transfer of magnetic signals between 
two conductors through air or a core material. 

microprocessor A complex programmable logic device that will 
perform various logical operations and calculations based on pre­
determined program instructions. Also called a CPU. 

mirror Also called the hexagonal mirror or scanner mirror. A 
rotating mirror assembly driven by the scanner motor used to 
sweep the modulated laser beam across a drum surface. 

motor An electromechanical device used to convert electrical en­
ergy into mechanical motion. 

MPBF (mean pages between failures) A measure of a printer's 
reliability expressed as a number or printing cycles or pages printed. 

MTBF (mean time between failures) A measure of a device's 
reliability expressed as time or an amount of use. 

multimeter A versatile test instrument used to test such circuit 
parameters as voltage, current, and resistance. 

NLQ (near letter quality) High-quality dot-matrix characters 
formed with high-density print heads, or by making multiple print­
ing passes to fill in spaces between dots. 

nozzle A fine aperture on an ink jet print head that allows a dot 
of ink to be ejected, but holds in the liquid ink supply through cap­
illary action. 



OPC (organic photoconductive chemicals) This is the term 
often used to describe the various layers of light-sensitive chemi­
cals applied to an EP drum. 

optoisolator A light-driven switch that can be operated by phys­
ically interrupting a light source (i.e., a paper-out sensor), or by 
switching a light source on and off (such as electrical isolation be­
tween signals). 

ozone An irritating gas released when air is ionized by high volt­
age (such as the high voltage from a primary or transfer corona). 

Paper Error (PE) A parallel handshaking signal sent from the 
printer to tell the computer that paper is exhausted. 

paper transport The printer mechanism that is responsible for 
carrying paper through the printer. There are two classical meth­
ods for carrying paper: friction feed and tractor feed. 

parallel The communication method that sends data to the printer 
a byte at a time. Also known as Centronics. 

parity An extra bit added to a serial data word used to check for 
errors in communication. 

passive component An energy storage or dissipation compo­
nent, such as a resistor, capacitor, or inductor. 

PCL (printer control language) The set of commands used by 
a printer to execute its essential functions. Most printers use a 
standard language or one of its variations created by Hewlett­
Packard. 

phase A motor winding; one of the coils in a motor that is selec­
tively energized to develop rotating force. Also called a phase 
winding. 

photosensitive A material or device that reacts electrically when 
exposed to light. 

piezoelectric The property of certain materials to vibrate when 
voltage is applied to them. 

platen The main rubber (or synthetic) roller that not only forms 
the basis of paper handling, but also provides a pliable foundation 
for impact printers. 

potentiometer An adjustable resistor. In EP printers, the poten­
tiometer is often used to adjust printing contrast levels (darkness). 
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PPM (pages per minute) The rate at which a printer generates 
complete pages. This rate will vary depending on the amount of 
graphics or control codes there are in the pages being printed. 

pressure roller In a friction feed printer, the pressure roller is 
used to clamp the page to the platen so that rotating the platen 
will push the page through. 

printer A device that transcribes data from a PC into written 
words and images. 

print head An electromechanical device (used with moving-car­
riage printers) that forms images as a series of vertical dot pat­
terns. The two popular print head technologies use moving wires 
to form dots by "flring" them against a page, or ink nozzles to 
"spray-paint" dots on the page. 

pulley A wheel connected to one or more other wheels through a 
belt that transfers force from one pulley to another. To improve 
contact, the belt and pulleys can be notched or grooved. 

RAM (random access memory) A temporary memory device 
used to store digital information. Printers typically use RAM to re­
ceive characters and commands from the PC, and as a temporary 
scratch pad for internal CPU work (see data buffer). 

rectification The action of allowing current to flow in only one 
direction. Electronic circuits use this principle to turn ac into pul­
sating de. 

registration EP printers hold a sheet of paper until the leading 
edge of a drum image aligns with the leading edge of the page. 
Registration ensures that the top of the form and the beginning of 
an image are always aligned properly. 

regulator An electronic device or circuit arrangement used to 
control the output of voltage and current from a power supply. 

resistance The measure of a device,s ability to limit electrical 
current, measured in ohms, kilohms, or megohms. 

resistor A device used to limit the flow of electrical current. 

resolution The number of individual dots that a printer can 
place along the horizontal or vertical axis, often expressed as dots 
per inch (see dot pitch). For example, a typical laser printer can 
achieve resolutions of 300 x 300 dpi (300 dpi vertical and 300 dpi 
horizontal). Higher resolution allows you to achieve higher levels 
of detail in the image. 



rheostat See potentiometer. 

ribbon A length of inked fabric wound onto a spool or packed 
into a cassette that serves as the media for an impact printer. 
Thermal transfer printers can also use a plastic ribbon with solid 
ink wound onto a spool. 

roller A thin cylinder or circle (usually coated with rubber or a 
synthetic material) used for handling paper transport in a printer. 

ROM (read only memory) A permanent memory device used 
to store digital information. 

rotor The rotating part of a motor assembly. 

RS-232 The formal name for a serial port. 

RTS (Request To Send) A printer serial handshaking line usu­
ally connected to the CTS line of a computer. 

Rx (Receive Data) This is the serial input line. The printer's Rx 
line is connected to the computer's Tx line. 

Select A parallel control signal from the computer that prepares 
the printer to receive data. 

separation pawls An assembly of plastic "claws" in an EP 
printer that help to keep the charged page from wrapping around 
the drum after receiving the toner image. 

solenoid An electromechanical device consisting of a coil of wire 
wrapped around a core that is free to move. 

stator The stationary (case) portion of a motor assembly. 

stepping motor A variation on the induction motor that allows 
the rotor to tum in repeatable fixed steps through the use of prop­
erly sequenced square wave phase signals. 

Strobe A handshaking line from the computer that tells the 
printer to accept valid parallel data on its data lines. 

thick-film TDM A type of thermal dot-matrix print technology 
which is best employed as a moving-carriage head assembly. 

thin-film TDM A type of thermal dot-matrix print technology 
that is best employed as a line print head assembly. 

tinning The technique of removing accumulated grime from a 
hot soldering tip and replacing it with a layer of fresh solder to 
achieve a good heat transfer to the solder joint. 
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toner A fine powder of plastic, iron, and pigments used to form 
images in electrostatic printing systems. 

torque The rotational force generated by a motor. Torque can be 
adjusted through careful gear ratios. 

transformer A device used to step the voltage and current levels 
of ac signals. 

transistor A three-tenninal electronic device whose output sig­
nal is proportional to its input signal. A transistor can act as an 
amplifier or a switch. 

turns ratio In a transfonner, the ratio of primary windings to 
secondary windings. 

Tx (Transmit Data) This is the data output line for serial de­
vices. The computer's Tx line is connected to the printer's Rx line. 

unidirectional A printer mode where printing is supported in 
only one direction (usually left-to-right passes) of the print head. 

VLSI (very large-scale integration) IC fabrication technology 
that allows the construction of ICs with over 100 individual logic 
gates. These are often seen as ASICs and controllers in a printer 
ECU. 

wettable In soldering terminology, a surface that solder will ad­
here to properly (such as wire and rc leads). 

winding See phase. 

wire stroke The distance that an impact dot-matrix print wire 
will travel to the page surface (usually about 0.5 mm). 
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A 
address lines, 267 
alligatorleads,99 
alternate character sets, 219 
application problems and printing, 400 
application specific !Cs, AS!Cs, 52, 269 
ASCII characters to printed fonts, 8-11, 218-219, 

220-221 

B 
B+K Model 2522 digital oscilloscope, l19 
B+K Model 2912 digital multimeter, 109 
B+K Model DP-51 logic probe, 118 
back channel communication, 229 
base current in transistors, 49 
baud rates, 234 
bearings, 32-33, 33 
bidirectional data links, 231 
bidirectional mode inoperative, 390 
bidirectional printing, 5, 5, 399, 401 
bin feeder motor, 316 
binary digits or bits, 3, 223-224 
binary numbers, 222-223, 223 
bipolar transistors, 47, 47 
black bands in image, 359, 360 
black is green, 397 
black lines across print, 165-166, 166, 174-175, 

350-351, 350 
black streaks in print, 370, 373 
blacked out image with white lines, 344, 350, 354 
blacked out page, 359, 361, 369-370, 370 
bridge rectifiers, 181-183, 181, 182, 183 
broken or disassociated images, 343 
broken wiring or circuit boards, 192-193, 193 
bubble jet printing (see also ink jet printing), 21, 

72, 73 
bubble pumps, ink jet printing, 72, 73 
bus,267 
bushings,32-33, 32 
byte mode, 229 

c 
cables, 230 
calibrating an oscilloscopes, 121-122, 122 

illustrations are indicated in boldface. 

Canon LX EP engine, 93 
capacitors, 41-43, 42 

discharging capacitors, 185, 186 
multimeters testing, 113-115, l14 

capacity of printer, 4-7 
carriage transport systems, 299-308 

carriage-advance inoperative, 304, 305, 306-307 
carriage motor drivers, 257, 258, 259 
drive system circuitry, 302 
electronic parts, 301-304 
erratic spacing or operation, 307-308 
logic conditions and carriage steps chart, 301 
mechanical parts, 299-301 
return motor logic timing, 304 
return motor signals, 303 
symptoms and troubleshooting, 304-308 

carriage won't return to home position, 279-280, 
280 

Centronics interface, 3-4, 224-228, 225, 226, 227, 
228 

characters per line (CPL), 4 
characters per second (CPS), 4-5 
charge on drum, electrophotographic (EP) print, 

80-81, 80 
charge rollers, EP, 93-94 
cleaning and maintenance in printers, 327-331 
clock, system clock, 269 
cold solder joints, 105 
cold start initialization error, 270, 271, 272-273 
collect current in transistors, 49 
collector-emitter voltage in transistors, 49 
color printers, 74, 74 
communication between printer and computer, 

218-224 
alternate character sets, 219 
ASCII characters, 218-219, 220-221 
back channel communication, 229 
binary digits or bits, 223-224 
control codes, 219-222 
escape sequences, 221-222 
number systems and conversion, 222-223, 223 

communication circuits, 235-241 
compatibility modes, 229 
compressed or squashed image, 357, 357 
continuity testing, multimeters, 113, l13 
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control codes, 219-222 
control lines, 268 
control panel, 249-253, 250 

intennittent keys, 252-253 
LCD display dark or gibberish, 253 
LED indicators fail, 253 
panel does not function, 252 
sealed switches, 251-252,251 
troubleshooting, 252-253 

corona wire operation, EP, 83-84 
creases or "pencil lines" in print, 367, 368 
current measurement, multimeters, 111, 112 

D 
D-type connector, 233 
daisy-wheel printers, 16-17, 17 
dark printout, 358-359, 359 
data lines, 267-268 
data sheets, 134-135 
dead printer, 190-191,203, 204, 205, 386-387 
decimalnumbers,222-223,223 
descenders, true and false descenders, 58 
desoldering, 107, 108 
developing images, electrophotographic (EP) 

print, 82-83, 82 
diagnostic software (see also PRINTERS), 107-

108,127,148,149,171,403-446 
dielectrics in capacitors, 41 
diodes, 45-47,45,46,47 

multimeters testing, 115-116, 115 
static electricity damage, 137-140, 139 

DIP switch settings (see dual in line packages) 
disassembly hints, 141-143, 142 
discharge of drum, EP, 83-84, 84 
discharging capacitors, 185, 186 
distorted or rasterized image, 343-344 
distorted or "stitched" images, 341-342, 341 
doctor blade, 82, 82, 94-95 
dot heaters, 61 
dot matrix printers (see also impact print heads), 

2, 18-19, 18, 54-61,53, 145-160 
exploded view, 142, 285-286 
switching power supplies, 198, 199, 200 

dots and dot pitch, 5-7 
draft mode inoperative, 396 
draft mode printing, 60 
DRAM,245 
drive linkages, 30-31, 30 
driver circuits, 254-266, 255 

carriage motor drivers, 257, 258, 259 
EP driver circuits, 260-261 
line feed motor drivers, 259-260, 260, 261 
print head does not fire, 261-263 
print head drivers, 255-256, 256, 257 
solenoid clutch failure, 265-266, 266 
transistor switches, 254-255 
troubleshooting, 261-266 

drivers, printer drivers, 26, 394-397, 398, 400 

drum, EP, 78 
dual inline packages (DIPs), 51, 52 

ink jet printing, 175 
thermal printing, 157-158, 165 

E 
electromagnetism, 33-34, 34 
electromechanical components, 33-39 
electromechanical disassembly, 143, 144 
electronic components, 39-53 
electronic control unit (ECU), 24-26, 24, 176, 

215-281, 216, 217, 335-345, 336 
baud rates, 234 
bidirectional data links, 231 
blacked out image with white lines, 344 
broken or disassociated images, 343 
byte mode, 229 
cables, 230 
Centronics interface, 224-228, 225, 226, 227 
communication between printer and computer, 

218-220 
communication circuits, 235-241 
compatibility modes, 229 
control panel, 249-253, 250 
CPU error message, 335-336 
data fram and signaling, serial interfaces, 232-233 
distorted or rasterized image, 343-344 
distorted or "stitched" images, 341-342, 341 
driver circuits, 254-266, 255 
elongated or "stitched" image, 342-343 
enhanced capabilities port (ECP) mode, 229-230 
enhanced parallel port (EPP) mode, 230 
garbage instead of readable text, 340-341 
handshaking signals, 224-225,231-232 
110 Protocol Error message, 338, 339, 340 
IEEE 1284 interface, 228-231 
main logic circuits, 266-273 
Memory Overflow error message, 338 
memory,241-249, 244 
nibble mode, 229 
parallel interface problems, 235, 237,238-239 
parallel interfaces, 224-228, 225 
parity bits, 231, 234 
Print Overrun error message, 338 
RAM error message, 337-338 
ROM checksum (or similar) error message, 

336-337 
sensors, 273-281 
serial D-type connector, 233 
serial interface problems, 239-241 
serial interfaces, 231-235, 232, 236 
shifted images, 343 
size incorrect in image, 344-345 
UARTs,234 

electrophotographic (EP) printers, 2, 22, 53, 77-
95, 311-322,333-383 

bin feeder motor, 316 
black bands in image, 359,360 



black lines across print, 350-351, 350 
black streaks in print, 370, 373 
blacked out image with white lines, 344,350,354 
blacked out page, 359, 361, 369-370, 370 
broken or disassociated images, 343 
charge on drum, 79,80-81,80 
charge rollers, 93-94 
cleaning the drum, 78-79, 79 
compressed or squashed image, 357,357 
conditioning the drum, 78-79, 79, 80 
corona or charge roller problems, 369-375 
corona wire operation, 83-84 
CPU error message, 335-336 
creases or "pencil lines" in print, 367, 368 
dark printout, 358-359,359 
developing images, 82-83, 82 
discharge of drum, 83-84, 84 
distorted or rasterized image, 343-344 
distorted or "stitched" images, 341-342, 341 
doctor blade, 82, 82, 94-95 
drive or transmission problems, 355-357,356 
driver circuits, 260-261 
drum, 78 
electronic control unit (ECU), 335-345, 336 
electrophotographic cartridges, 90-92, 91 
elongated or "stitched" image, 342-343 
engine of printer, 90 
erase lamps, 94 
erasing the drum, 78-79, 80 
exit area, 325-327 
faded image on half of page, 367, 368-369 
faded or indistinct print, 350,353,359, 360-361, 

370, 370, 371, 372, 
Fan Motor Error, 382 
fogged or blurred print, 383, 383 
fusing assembly problems, 361-369, 362 
fusing of toner to paper, 84-85, 85 
fusing unit temperature control loop, 362 
fuzzy images, 359,360 
gaps in print, 355-356, 357 
garbage instead of readable text, 340-341 
ghosting in image, 382, 383 
"graping" effect in image, 359-360, 359 
Heater Error message, 362, 363, 364-365 
High-Voltage Error message, 358 
high-voltage power supplies, 358-361 
hot parts, safety, 141 
110 Protocol Error message, 338, 339, 340 
image formation gear assembly, 357 
image formation system (IFS), 77-78, 78, 333, 

334,334 
jagged white band in image, 350, 352-353 
jammed paper, 321-322 
'jeweled" pattern in print, 350, 354 
laser safety, 140 
laser/scanner problems, 347-355, 349 
lasers, 86-88, 86, 87, 88 
light emitting diodes (LED), 88-90, 89 

magnetic motor (development unit), 313-314,314 
main motor (paper transport), 314-316, 315, 316 
marks in printing, 370, 37 4 
mechanical controller board, 342 
mechanical parts, 311-322, 312 
Memory Overflow error message, 338 
missing right-hand text, 349-350, 350 
No EP Cartridge message, 380-381 
organic photoconductive chemicals (OPC), 78,95 
overlapping print, 355-356,357 
paper feed area, 322-324 
Paper Out message, 376-379, 377, 378 
paper pickup rollers, 334 
polygon motor (laser/scanner system), 311, 313 
Polygon Motor error message, 327, 351 
Print Overrun error message, 338 
Printer Open message, 379-380,379 
protecting the EP cartridge, 92-93 
RAM error message, 337-338 
registration faults, 317, 318, 319 
registration system, 345-34 7 
registration/transfer area, 324-325 
regular or repetitive defects, 320-321, 320 
repetitive waves in image, 350, 353 
rolling printed image, 356-357, 357 
ROM checksum (or similar) error message, 

336-337 
scalloping in print, 370, 37 4 
shifted images, 343 
size incorrect in image, 344-345 
skewed image, 346,347,348 
skips or gaps in printing, 319, 319 
smeared print, 365, 366, 367 
smudged lines of print, 345, 346, 346, 350, 354 
smudged print in bands, 367, 367-368 
speckles on page, 370, 375 
splotches in print, 359,359, 370,375 
static eliminator comb, 84 
switching power supplies, 201, 202,203 
symptoms and troubleshooting, 317-322 
toner, 95 
Toner Low message, 381-382,381 
toner paddles, 95 
top margin missing, 345-346, 346 
top margin too large, 346, 346-347 
trace or scan line, 85 
transfer of image, 83-84 
warm-up mode doesn't stop, 376 
washed out image, 359, 361 
wavy images, 350, 353 
white bands across print, 350, 351-352 
white lines in printing, 350, 355 
white streaks in print, 370, 373-374 
white zones on page, 370, 375 
writing mechanisms, 81-82, 81, 85,335 

electrophotographic cartridges, 90..92, 91 
electrostatic discharge (ESD) (see static 

electricity damage) 
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elongated or "stitched" image, 342-343 
engine of printer, 90 
enhanced capabilities port (ECP) mode, 229-230 
enhanced parallel port (EPP) mode, 230 
environmentaVoperating requirements, 11-12 
EP paper transport system, 15-16, 16 
EPROM, 242-243 
equipotential bonding (see static electricity 

damage) 
erase lamps, EP, 94 
erratic carriage motion, 280-281 
erratic printer operation, 195-196,209-211,273 
escape sequences, 221-222 
EXPAND.EXE files, 395 

F 
faded image on half of page, 367, 368-369 
faded or indistinct print, 149-152, 150, 309-311, 

350, 353,359, 360-361, 370, 370,371, 
372-373 

Fan Motor Error, 382 
fax-back information services, 132 
field effect transistors (FETs), 47, 48 
filters, 183-185, 184 
flow soldering, 106 
flyback diodes, 36-37 
fogged or blurred print, 383, 383 
fonts, 8-11, 9 

descenders, true and false descenders, 58 
incorrect fonts used, 394 

format of printed matter is incorrect, 387-388 
forward current in diodes, 46 
"freeze up" of printer operation, 273 
frequency measurement, oscilloscopes, 124-125, 

125 
friction-feed paper systems, 7-8, 12-16, 15,284-

287,287 
full-wave rectifiers, 181-183, 181, 182, 183 
fusing of toner to paper, EP, 84-85, 85 
fuzzy images, 359, 360 

G 
gain in transistors, 49 
gaps in print, 355-356,357 
garbage instead of readable text, 340-341, 396 
garbled or missing print, 391 
gate arrays, 269 
gears, 27-30,28, 29 
general purpose interface bus (GPIB), 4 
ghosting in image, 382, 383 
GPF errors in small bitmaps, 397 
graphic images are garbled, 401 
"graping" effect in image, 359-360, 359 

H 
half-wave rectifiers, 181-183, 181, 182, 183 
handshaking signals, 26,224-225,231-232 
hard fonts, 8-11 

heat sinks, 49 
Heater Error message, 362,363,364-365 
Hewlett-Packard DeskJet printers, 1 
Hewlett-Packard DeskJet 500, exploded view, 25 
Hewlett-Packard DeskJet 600C printer, 215 
Hewlett-Packard DeskJet 660C printer, 177 
Hewlett-Packard LaserJet IIID printer, 333 
Hewlett-Packard LaserJet printers, 77 
hexadecimal numbers, 222-223, 223 
high-voltage power supplies, 211-213,212, 

358-361 
High-Voltage Error message, 358 
replacing HVPS, 212-213 
shock hazards, 212 
symptoms and troubleshooting, 211-213 

host computer connection, 2 

I/0 Protocol Error message, 338,339, 340 
IEEE 1284 interface, 228-231 
IEEE 488 interface, 3-4 
image formation system (IFS), 77-78, 78,333, 

334,334 
impact printers, 16-19, 17, 18,54-61, 145-160 

character formation, 148 
diagnostics, PRINTERS program, 148,149 
DIP switch settings, 157-158 
dot matrix impact print heads, 146-160 
dot mechanics, 54 
draft mode printing, 60 
driver circuits for print wire, 55-57, 56, 57 
evaluating print head, 148-149 
exploded view, 147 
faded or indistinct print quality, 149-152, 150 
heating problems, 146 
interface connections, 157 
near letter quality (NLQ) printing, 60 
no printing, 157-158 
pin driver circuit, 155 
pin driver test waveforms, 154 
poor print quality, 149-152, 150 
print head adjustment levers, 151 
print head cable, 146 
print head cable layout for resistance 

measurement, 156 
print head moves, no print, 158, 159, 160 
print head, 58, 59 
print wire action, 54, 55 
print wire driver circuit, 148 
pros and cons of impact printing, 60-61 
resolution, 59-60 
smeared or overly dark print,156-157, 156 
specifications for dot size/arrangement, 57-60, 58 
symptoms of trouble, 149-160 
white lines in printing, 152, 153, 154-156 
wire pitch, 58 
wire stroke, 54, 55 

inductors, 43-45, 44 



initialization error from cold start, 270, 271, 
272-273 

ink jet printing, 20-22, 21, 70-76, 167-176 
black lines through print, 17 4-175 
block diagram, 167 
bubble pumps, 72, 73 
cartridge life, 169-170 
cleaning heads, 168-169,330,330 
color printers, 74, 74 
diagnostics, 171 
DIP switch settings, 175 
disposable ink jet cartridge, 71, 172 
electronic control unit (ECU), 176 
evaluating the print head, 170-171 
faded or indistinct print, 171-172 
head design and specifications, 70-71 
ink, 74-75 
interface connections, 175 
intermittent printing, 176 
lines of print missing, 172, 173, 17 4 
monochrome vs. color, 74, 74 
no printing, 175-176 
nozzle, 168 
paper for ink jet printing, 75-76 
piezoelectric pumps, 71, 72 
poor print quality, 171-172 
pros and cons of ink jet printing, 76 
PURGE or PRIME function to clean nozzles, 169 
recycling ink cartridges and heads, 75 
refilling ink jet print heads, 169, 170 
smeared or overly dark print, 171-172 
symptoms and troubleshooting, 171-176 

inks in ink jet printing, 7 4-75 
integrated circuits (ICs), 51-52, 51 
interface connections 

cables, 230 
Centronics interface, 224-228, 225, 226, 227, 228 
compatibility, 3-4 
IEEE 1284 interface, 228-231 
parallel interfaces, 224-228, 225 
serial interfaces, 231-235, 232, 236 
ink jet printing, 175 
thermal printing, 157-158, 165 

interlock system, Printer Open message, 379-380, 
379 

intermittent printer operation, 176, 194-195, 207, 
208,209 

Internet as information source, 133 

J 
jammed paper, 321-322 
"jeweled" pattern in print, 350, 354 

L 
lasers, 86-88, 86, 87, 88,349 

polygon motor (laser/scanner system), 311, 313, 
313 

safety tips, 140 

troubleshooting and symptoms, 347-355 
laser printing (see electrophotographic (EP) 

printing) 
letter quality mode, 6 
light emitting diodes (LED), 46-47, 47, 88-90, 89 
line feed motor drivers, 259-260, 260, 261 
line-head printers, 19-20, 20, 61, 66-67, 66, 68 
linear power supplies, 179-196, 179 

broken wiring or circuit boards, 192-193, 193 
dead printer, 190-191 
discharging capacitors, 185, 186 
erratic printer operation, 195-196 
filters, 183-185, 184 
intermittent supply, 194-195 
printer supplies, 189 
rectifiers, 181-183, 181, 182, 183 
regulators, 185-188, 187, 188 
schematic, 189 
symptoms and troubleshooting, 189-196 
transformers, 179-181, 180 

lines across print, 391 
lines of print missing, 172, 173, 17 4 
logic probes, 117-118, 118 
lubrication, 32 
LZEXPAND.DLL files, 395 

M 
magnetic coupling in inductors, 43-44 
magnetic motor (development unit), 313-314, 314 
magnets and electromagnetism, 33-34, 34 
main logic circuits, 266-273, 268 

address lines, 267 
ASICs, 269 
bus, 267 
control lines, 268 
data lines, 267-268 
erratic printer operation, 273 
"freeze up" of printer operation, 273 
gate arrays, 269 
initialization error from cold start, 270, 271, 

272-273 
microprocessor operations, 267 
programs, 267 
system clock, 269 
system controller IC, 270 
troubleshooting, 269-273 

marks in printing, 370,374 
mechanical components, 27-33 

preventive maintenance, 327-331 
mechanical sensors, 274, 275 
membrane switches, sealed switches, 251-252, 251 
Memory Overflow error message, 338 
memory, printer memory, 26, 241-249, 244 

DRAM,245 
EPROM, 242-243 
permanent memory, 242 
PROM,242 
~.243,246,247 
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memory, printer memory, continued 
RAM error message, 246,337-338 
ROM,242 
ROM checksum (or similar error), 246,248-249, 

248, 336-337 
SRAM,243 
temporary memory, 243, 245 
testing memory circuits, 245-246 
troubleshooting, 245-249 

metal oxide semiconductors (MOSFETs), 47 
microprocessor operations, 267 
missing print, 390-391 
missing right-hand text, 349-350, 350 
motors, 37-39, 38 

bin feeder motor, 316 
carriage motor drivers, 257, 258, 259 
line feed motor drivers, 259-260, 260, 261 
magnetic motor (development unit), 313-314, 314 
main motor (paper transport), 314-316, 315, 316 
polygon motor (laser/scanner system), 311, 313, 

313 
stepping motors, 38 
torque, 38 

moving head or serial print heads, 61, 64-66,64,65 
moving-carriage printer, block diagram, 13 
multimeters, 108-117, 109 

N 

capacitor testing, 113-115, 114 
continuity testing, 113, 113 
current measurement, Ill, 112 
diode testing, 115-116, 115 
resistance measurement, 111, 112, 113 
semiconductor testing, 115-116, 115 
transistor testing, 116, 117 
voltage measurement, 110, 110 

near letter quality (NLQ) printing, 60 
NEC Pin Writer P3200 dot matrix printer, 53 
NEC SuperScript Color 3000 printer, 385 
nibble mode, 229 
No EP Cartridge message, 380-381 
no printer, 399-400 
no printing or incorrect printing, 390 
number systems and conversion, 222-223, 223 

0 
Offending Command error, 389-390 
Okidata 24-pin impact printer, 145 
Okidata Microline 182 printer, 283 
on-line information services, 132-134 
optical sensors, 275-277, 276, 277 
optoisolators, 50-51, 50, 276-277,277 
organic photoconductive chemicals (OPC), 78, 95 
oscilloscopes, 118-125, 119 

calibration, 121-122, 122 
controls, 119-120 
specifications for oscilloscopes, 120-121 
start-up procedures, 121-122 

time and frequency measurements, 124-125, 125 
voltage measurement, 123-124, 124 

overlapping print, 355-356, 357 
ozone hazards, 141 

p 

page "walk" test sheet, 288 
pages per minute (PPM) rating, 7 
paper feed area, 322-324 
Paper Out message, 376-379, 377, 378 
paper transport systems, 7-8, 12-16, 13, 14, 15, 

16,284-299 
bunching or gathering of paper at tractor-feed, 

296-297 
carriage won't return to home position, 279-280 
cleaning and lubrication, 331 
drive system circuitry, 292 
drive systems, 290-293, 290, 292, 293 
erratic carriage motion, 280-281 
exit area, 325-327 
feed paths, 298 
friction-feed paper systems, 284-287,287 
line feed motor signals, 293 
line feed system logic timing, 293 
main motor, EP printers, 314-316, 315, 316 
page "walk" test sheet, 288 
paper feed area, 322-324 
Paper Out message, 376-379, 377, 378 
paper-advance inoperative, 294, 295, 296, 296 
paper-out alarm error, 277,278,279 
registration/transfer area, 324-325 
slipping or "walking" of paper at tractor-feed, 

297-298 
tears or wrinkles in paper, 298-299 
tractor-feed paper systems, 287-290, 289 
troubleshooting, 294-299 

paper-out alarm error, 277, 278, 279 
papers 

ink jet printing, 75-76 
thermal printing papers, 68-69 

parallel interface, 26, 224-228, 225 
troubleshooting, 235, 237, 238-239 

parity bits, 231, 234 
partial page printed only, 391-392, 401 
parts and supplies vendors, 44 7-450 
PC Toolbox, 472-473 
peak inverse voltage (PIV) in diodes, 46 
permanent memory, 242 
piezoelectric pumps, ink jet printing, 71, 72 
pitch or character pitch, 4 
plastic leaded chip carriers (PLCC), 51, 52 
pliers, 98 
polygon motor (laser/scanner system), 311,313, 

313 
poor print quality, 149-152, 150 
PostScript graphics print too slow, 389 
potentiometers, 40 
power requirements, 3 



power supplies, 23-24, 177-213 
broken wiring or circuit boards, 192-193, 193 
dead printer, 190-191,203, 204, 205 
discharging capacitors, 185, 186 
erratic printer operation, 195-196, 209-211 
filters, 183-185, 184 
high-voltage supplies, 211-213, 212, 358-361 
intermittent printer operation, 207, 208, 209 
intermittent supply, 194-195 
linear supplies (see linear power supplies) 
rectifiers, 181-183, 181, 182, 183 
regulators, 185-188, 187, 188 
shock hazards, 135-137, 178, 212 
switching supplies (see switching power 

supplies) 
transformers, 179-181, 180 
voltage measurement, 205-206 

print direction, 5, 5, 6 
print head assembly, 16-22, 17, 18, 19, 20, 21 
print head drivers, 255-256, 256, 257 
print head transport (carriage), 22-23, 22, 23 
print heads, 329-330,331 
Print Overrun error message, 338 
printer control languages, 10-11 
Printer Open message, 379-380,379 
PRINTERS diagnostic software, 107-108, 127, 148, 

149, 171, 403-446 
printing directly to printer port, 398-399 
programs, 267 
PROM,242 
pulleys, 30-31, 30 
pulse period, 64-65 

R 
~.243,246,247 
~error message, 337-338 
reassembly hints, 143-144 
rectification, 45 
rectifiers, 181-183, 181, 182, 183 
recycling ink cartridges and heads, 75 
reflow soldering, 106 
registration faults, 317, 318, 319 
regular or repetitive defects, 320-321, 320 
regulators, 185-188, 187, 188 
relays, 35-36, 35 
reliability/life expectancy ratings, 11 
repair vs. replacement, 130-131 
repetitive waves in image, 350, 353 
replacing parts, 130-131 
resistance measurement, multimeters, 111, 112, 

113 
resistive sensors, 247, 275 
resistors, 39-40, 40, 41 
resolution of print, 6-7, 59-60 
retesting after repair, 131 
rheostats, 40 
ribbon cartridges, 309 
ribbon transport systems, 308-311 

cartridges for ribbons, 309 
drive mechanism, 310 
faded, light, nonexistent printing, 309-311 
troubleshooting, 309-311 

rollers, 31-32, 31 
cleaning, 328-329 

rolling printed image, 356-357,357 
ROM, 242, 246, 248-249, 248 
ROM checksum (or similar) error message, 336-337 
RS-232 interface, 3-4 

s 
safe mode operation, 398 
safety, 135-137 
Sams Photofacts, 134 
scalloping in print, 370, 37 4 
screwdrivers, 97-98 
screws and washers, 97-98, 98 
sealed switches, 251-252, 251 
semiconductor diodes, 45, 45 

multimeters testing, 115-116, 115 
static electricity damage, 137-140, 139 

sensors, 273-281 
carriage won't retum to home position, 279-280, 

280 
erratic carriage motion, 280-281 
Fan Motor Error, 382 
mechanical sensors, 27 4, 275 
optical sensors, 275-277, 276, 277 
optoisolators, 276-277, 277 
Paper Out message, 376-379,377,378 
paper-out alarm error, 277, 278,279 
Printer Open message, 379-380, 379 
resistive sensors, 247, 275 
temperature control ineffective, 281 
Toner Low message, 381-382,381 
troubleshooting, 277-281 

serial D-type connector, 233 
serial interface, 26, 231-235, 232, 236 

troubleshooting, 239-241 
setup and configuration problems, 390-392 
shifted images, 343 
shock hazards, 135-137, 178, 212 
single inline packages (SIPs), 51, 52 
size incorrect in image, 344-345 
skewed image, 346,347,348 
skips or gaps in printing, 319, 319 
slow printing, 388-389, 402 
smeared or overly dark print, 156-157, 156, 166-167 
smeared print, 365, 366, 367 
smudged lines of print, 350, 354, 345, 346, 346 
smudged print in bands, 367-368, 367 
soft fonts, 8-11 
soldering and soldering irons, 99-107, 102, 103, 

105,106 
desoldering, 107, 108 
flow soldering, 106 
reflow soldering, 106 
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soldering and soldering irons, continued 
surface mount soldering, 105-106, 106 

solenoids, 36-37,36 
speckles on page, 370,375 
splotches in print, 359, 359,370,375 
spooler files, clearing, 399 
spooler problems and printing, 400-401 
SRAM,243 
stalled printer, 402 
static electricity damage, 137-140, 139 
static eliminator comb EP, 84 
step-up/step-down transformers, 44-45 
stepping motors, 38 
Super Print 2.0 errors, 392-393 
switches 

sealed switches, 251-252,251 
transistor switching circuit, 48-49, 48 

switching power supplies, 196-211, 197 
dead printer, 203, 204,205 
dot-matrix switching supply, 198, 199,200 
EP switching supply, 201, 202, 203 
erratic printer operation, 209-211 
intermittent printer operation, 207, 208,209 
operation of a switching power supplies, 196-198 
symptoms and troubleshooting, 203-211 
trade-offs in use of switching power supplies, 198 
voltage measurement, 205-206 

system clock, 269 
system controller IC, 270 

T 
Tandy DMP 203 dot matrix printer, exploded view, 

147 
Tandy DMP 203 dot matrix printer, switching 

powersupplies,199 
Tandy LP 800 laser printer, switching power 

supplies, 202 
TechNet BBS, 133 
temperature control ineffective, 281 
temporary memory, 243, 245 
test equipment, 97-125 
thermal printing, 19-20, 19, 61-69, 160-167 

black lines through printing, 165-166, 166 
block diagram, 160, 161 
contact problems, 162 
DIP switch setting, 165 
dot heaters, 61 
evaluating the print head, 162 
head fabrication, 61-64, 62, 63 
interface connections, 165 
line-head print heads, 61, 66-67, 66, 68, 161 
moving head or serial print heads, 61, 64-66, 64, 

65,161 
no printing, 163, 164, 165 
paper for thermal printing, 68-69 
pros and cons of thermal printing, 69 
pulse period, 64-65 
smeared or overly dark print, 166-167 

symptoms and troubleshooting, 163-167 
thick-film fabrication, 61-62, 62 
thin-film fabrication, 62, 63 
white lines through printing, 165-166, 166 

thick-film fabrication, 61-62, 62 
thin-film fabrication, 62, 63 
time measurement, oscilloscopes, 124-125, 125 
toner 

EP,95 
refilling ink jet print heads, 169, 170 
Toner Low message, 381-382, 381 

toner paddles, EP, 95 
top margin missing, 345-346, 346 
top margin too large, 346-347,346 
torque in motors, 38 
trace or scan line, 85 
tractor-feed paper systems, 7-8, 12-16, 13, 14, 

287-290, 289 
transfer of image, EP, 83-84, 83 
transformers, 43-45, 179-181,180 
transistors, 47-49, 47, 48, 49 

driver circuit switches, 254-255 
multimeters testing, 116, 117 
static electricity damage, 137-140, 139 

troubleshooting, 127-144 
cycle of troubleshooting, 127, 128 
diagnostic programs, 127 
disassembly hints, 141-143, 142 
electromechanical disassembly, 143, 144 
identify and isolate problem area, 129-130 
laser safety, 140 
ozone hazards, 141 
reassembly hints, 143-144 
repair vs. replacement, 130-131 
retesting after repair, 131 
safety, 140-141 
shock hazards, 135-137 
static electricity damage, 137-140, 139 
symptoms, 128-129 
user's manual and other information sources, 

132-135 
turns ratio in transformers, 44 

u 
UARTs,234 
unidirectional printing, 5, 6 
UNIDRV.DLL files, 397 
upgrade errors, 392 
user's manuals, 132 

v 
vertical lines in image, 396 
voltage measurements 

multimeters, 110, 110 
oscilloscopes, 123-124, 124 
switching power supplies, 205-206 

voltage regulators, 185-188, 187, 188 



w 
wann-up period, 7 

temperature control ineffective, 281 
washed out image, 359,361 
washers and screws, 97-98, 98 
wavy images, 350, 353 
white band in image, 350, 351-353 
white lines in printing, 152, 153, 154-156, 165-

166,166,350,355 
white streaks in print, 370, 373-374 
white zones on page, 370, 375 
Wmdows/Wmdows 95 print problems, 385-402 

application problems, 400 
bidirectional mode inoperative, 390 
bidirectional printing, 399, 401 
black is green, 397 
draft mode inoperative, 396 
EXPAND.EXE files, 395 
fonts incorrect, 394 
format of printed matter is incorrect, 387-388 
garbage printout, 396 
garbled or missing print, 391 
GPF errors in small bitmaps, 397 
graphic images are garbled, 401 
LaserMaster WmSpool or Wm.Jet errors, 393-

394,393,394 
lines across print, 391 
LZEXPAND.DLL files, 395 
missing print, 390-391 
no printing or incorrect printing, 390, 399-400 
no printing, but paper advances, 388 

Offending Command error, 389-390 
partial page printed only, 391-392, 401 
PostScript graphics print too slow, 389 
printer doesn't work, 386-387 
printer driver errors, 400 
printer drivers, 394-397, 398 
printing directly to printer port, 398-399 
safe mode operation, 398 
setup and configuration problems, 390-392 
slow printing, 388-389, 402 
spooler files, clearing, 399 
spooler problems, 400-401 
stalled printer, 402 
SuperPrint 2.0 errors, 392-393 
third-party products, 392-394 
troubleshooting, 397-402 
UNIDRV.DLL files, 397 
upgrade errors, 392 
vertical lines in image, 396 

wire,99 
wire cutters, 98-99 
wire stroke, 54, 55 
World Wide Web (WWW) as information source, 134 
wrenches, 98 
writing mechanisms, electrophotographic (EP) 

print, 81-82, 81, 85 
WYSIWYG displays and printers, 10 

z 
zenerdiodes,46,46 
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