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John Valentine, the OEM/International Marketing VP at Mississauga-based Widecom, hits the proverbial nail squarely.  Computer-assisted draughting has changed the way in which technical drawings are used.  What used to be permanent records are now disposable, temporary scratch copies.  Hardcopy drawings are, effectively, merely adjuncts to the design-and-build process, rather than the sine qua non of days gone by.  This means that plotters are used differently than they were even five years ago; that in turn means you may want different features in a plotter.


The reason is simple:  If technical drawings – even sketches – begin in the computer, are enhanced in the computer and are moved around from computer to computer, it makes sense to archive them in a computer-readable form.  Document storage systems have advanced to the point that this is entirely feasible and cost-effective.  Keep master copies of drawing sets on a couple of large disks while they are active.  Archive them to WORMs (write-once/read-many optical disks).  Run off a set of plans on microfilm or fiche.  While neither archive medium is perfect (actually, properly treated paper can last five times as long), it is good enough, and the space savings may be worth the risk of deterioration.


That doesn’t mean technical drawing hardcopies go away.  Most of us still see things better when looking at a great big plotted out drawing, than we do looking at what we can see on a screen – even a fairly big one.  Drawings are still effective ways to pass data around for comments.  Drawings are still useful in the field.


What changes is that drawings need to be relatively cheap (they are throw-away items).  They need to come up fast (who wants to wait an hour or so for a drawing, just for a five- or ten-minute conversation?).  Depending on how big the shop is, and which plotter technology is chosen, the plotter should sit comfortably on a network, so that this likely-to-be-costly peripheral serves several workstations.


Needless to say, plotter makers have figured all this out.  They have different solutions with different features, at different prices.


Without any doubt, the high ground is held by the LED plotters.  LED electrographic printing is a sort of variant on laser-printing; like the latter, it uses a dry toner transferred to the paper or transparency, which is then fused in position.  Think of LED plotters as super (D or E paper) sized laser printers and you’re not far off.


At present, these plotters are strictly monochrome devices.  They are costly.  A mid-range basic model can start at US$45,000.  Given fairly dense rasters (400x400 dpi is common) for large images, some common options (at extra cost) are in order – memory upgrades, larger on-board hard-disk, ethernet connectivity.  To turn the device into a useful client-presentation tool, add PostScript.  KIP/Shacoh represents top-of-market; the KIP print-head is commnon the foundation for many of the LED plotter/copier products.  CalComp and Japan Digital Laboratory make good examples of the “better” and “best” variants on the theme (at these prices, there is no merely “good” examplar).  Océ is somewhat unusual; the company is beginning to produce its own print engines for some models.


KIP (Katsuragawa) is a Japanese company that has a virtual lock on wide-format electrographic print engines; there is room for few manufacturers in this small market, and KIP appears to be the dominant player (Ricoh is the other).  KIP is a major investor in Shacoh.  Shacoh makes very elegant controllers for KIP print engines – driver software, queue-manament software, rasterizing software and the hardware to support all of these, all packed into a PC-family box.  Put the box between your network and the KIP printer and you have a complete solution.  The highest end version will set you back just shy of $140,000; the entry-level model, using a somewhat different printing technology, starts at around $47,000.


KIP/Shacoh solutions to engineering printing needs are justified in terms of flexibility as well quality.  Most high-end plotting solutions support hard-disks; KIP/Shacoh printers have up to 9gb disks available, along with tape-drive subsystems and CD-ROM drives (and writable CD-ROM is rapidly becoming the most interesting archive format).  KIP/Shacoh is one of two companies discussed in this story to feature electronic document pass-along by fax; send a drawing set from one office to another distant location 


CalComp’s Solus 4 comes in either a 24”, D-size model and a 36”, E-size model.  The basic plotter model comes with 16mb of on-board memory and a 270mb hard disk; that’s not a lot for an E-size complex drawing and barely enough for a small set of ordinary drawings.  The D-size model automatically selects the proper medium from the two rolls accommodated in the plotter housing.  The E-size model adds ability to accept sheets manually.  Toner cartridges – the other major consumable for this kind of plotting – have a variable lifetime, depending on drawing complexity.  CalComp estimates cartridge life at about 800 E-size drawings with six percent coverage.


Solus 4 plotters come with two standard serial connections, an OPCOM serial connection and a standard parallel printer connector.  Plug-in boards support ethernet, high-speed parallel connection or VPI connection.  In addition to CalComp’s own vector and raster formats, the plotter recognizes HP standard output, TIFFs and CALS CCITT Group IV (fax) raster data.  The company includes standard drivers for AutoCAD and both vector and raster modes under Windows 3.1, as well as an optional Zenographics SuperPrint driver – also for Win3.1; by the time you read this, the company should be shipping WinNT/Win95 drivers (CalComp is slow at driver development, but they are shipping proper digitizer drivers finally, so…).  VRF (Greensheet) and PostScript PDLs are options.


Japan Digital Laboratory offers only “best” level products at premium prices.  This applies to the company’s 4000E-II LED plotter.  The base model comes with 36mb of on-board memory, along with a 270mb hard disk.  Different memory upgrades are available, capable of boosting on-board memory to around a gigabyte.  Hard disk upgrades to 500mb and 1gb complement the memory expansions.  To the same kinds of data input formats listed for CalComp, JDL adds its own proprietary format.  In addition to automatic roll feed, this plotter adds automatic X-axis and Y-axis cut-to-size handling and automatic stacking for large drawing sets.  In addition to a built-in LCD display and control panel (similar to that used by CalComp), JDL includes DOS and Sun screen-based control software.


JDL has a couple options that may make its premium pricing well worth it.  A collate option, including hardware (memory + hard disk upgrades) and software, eliminates the need for mechanical collator (or worse, hand-collating) in some cases.  Pages sent to the plotter are automatically numbered and the first page is marked with a black bar.  Large drawings (C through E size) are automatically stacked on the bar (smaller drawings are marked, but still have to be sorted).


JDL also sells its plotter in conjuction with a controlling PC server and a standalone scanner for a scan-and-plot station.  For companies with substantial hard-copy legacies, or involved in modification to existing designs, the ability to interface the JDL system with standard production scanners (more on these soon) makes sense.


Océ is a worldwide player.  In addition to a range of superior plotter/copier solutions based on KIP and Ricoh print engines, the company has introduced a top-of-the-line model, the 9800, based on its roll-your-own engine.  This new Océ engine has been very favorably reviewed.  In particular, it appears the company has managed to get a sharper than usual output at the common 400dpi print level.


Probably more important than the hardware, Océ claims better-than-average software.  “Image Logic” covers Océ’s approach to eliminating “ghosts” – the pseudo-backgrounds that can show up especially in document copying.  “Copy Press” is the company’s name for the way it manages the printing process to avoid damage to large drawings.  Both of these technologies show up in the range of Océ printer controllers, but appear optimized in the top of the line 9800 model.


These Océ plotter/scanners are – no surprise! -- top-of-market products.  The 9800 model costs a cool $110,000; the entry-level 9500-series model is around $45,000.


LED plotters offer excellent monochrome output at very high speed.  A very large E-size plot, with lots of complexity, should come out of the system in about 40 seconds (at a rated average speed of about an inch and a half per minute).  More common drawings – less complex, smaller size – should plot in half that time.  LED plotters are also very well tuned network devices.  Use on-board capability or a print-server strategy, to spread the cost of this very expensive device across a number of users (but, of course, with the problem of who gets priority for her or his job…).  Since these are simply very big laser printers, the shop IS dude (or dudette) will feel instantly comfortable.  


If LED plotters are too rich for your blood, but monochrome plotting is OK, take a look at some of the thermal plotters.  These plotters are smaller; they are marginally slower (that 40-second E-size plot above might take one-and-three-quarters to two minutes on a thermal plotter).  They are much cheaper.  For example, Widecom offers its STH-36 direct imaging thermal plotter for $9,000 – a fifth or a quarter of the LED plotter, and with substantially lower maintenance costs to match.


Like LED plotters, thermal plotters are now commonly set up for use in networked groups.  That is, they come with a wide range of connectivity built in, and options include Ethernet.  Connect this through print server, or give it its own presence on your network.


Thermal plotters deliver 400dpi plot quality – that is, the plots will be as crisp as the best laser-printed drawing.  While special media is required, there is no special toner; consumable costs should be roughly comparable with other plotter formats.  A wide range of media types – different paper grades, vellum and film – are readily available.


Not surprisingly, CalComp has a major offering in the category.  Its Drawingmaster series comes in two versions:  The Drawingmaster 600 is set up for 300dpi printing (with a double-scan 300x600 mode).  The Drawingmaster 800 delivers 400dpi printing (with a 400x800 mode).  Both support all the standard plotter input formats.  Both can be driven by a Zenographics SuperPrint driver from Windows 3.1 (it is not clear if Zeno has delivered a Win95 SuperPrint – or that it will be especially useful).


A downside to the Drawingmasters as compared to LED plotters:  The memory capacity is substantially smaller, despite raster files that should be about the same size.  The CalComp thermal plotters come with only 4mb of on-board memory and a 270mb hard disk, with no upgrade options listed.


Widecom’s thermal plotter, the STH36, is positioned against highest-end plotters.  The company claims this plotter has no daily duty-cycle; the plotter can go all day, every day, generating a hundred plots an hour.  This is a 400dpi plotter built in a completely modular format.  Buy what you need today; modify it tomorrow.  


Widecom also has innovative ways of applying the technology they have developed.  For example, a variant form of the thermal plotter becomes the company’s WideFax plotter.  Effectively, the plotter has its own modem.  Put one of these in a field office, plug in a telephone connector (or a cell-to-modem converter?) and the office downtown (or half-way around the world) can fax drawing updates as needed.  The possibilities are endless.


Widecom features its own direct-plotting software, going direct from drawing to rasterizing software without the intermediate step of making a plot file – a time-consuming process with which AutoCAD users, in particular, are familiar.  This should save time, especially if the company’s claims to a fast raster-processor are legitimate (there is no reason to doubt this; rasterizing is a known technology).  On the other hand, it is not clear from company literature what plotter data formats are supported, or whether drivers for common operating environments such as WinNT/Win95 and the MacOS, as well as various common Unix-based workstations, are available.  


Océ is also a thermal-plotter player, with its 9000-series models starting at around $16,500.  Perhaps the most interesting thing about the Océ thermal plotter is the way the company rates it.  In addition to telling a potential buyer about inches per second printed, the company translates that data:  three E-size drawings a minute, or four D-size drawings a minute.  


Inkjet plotters are nowhere near as speedy as either LED or thermal plotters.  They are cheaper – around a third of a thermal plotter – and they are much more compact.  If you need color, they can do color, and that makes them an interesting option for shops that can have two plotters (one for speedy monochrome, one for slower fully rendered images).  For small shops, inkjet is also a good technology; one plotter can do both intermediate drawings and spectacular poster-like client-presentation renderings.


Inkjet plotters can be grouped in two families:  Either Hewlett-Packard or Canon technology turns out to be at the heart of most systems. Naturally, each of these companies have their own plotter products.


HP’s inkjet plotters deliver 600dpi monochrome; the color models (one with PostScript and a full complement of memory; two with minimum memory and no PostScript) deliver 300dpi color.  Prices range between US$12,000 for the most expensive color model, through US$3,000 for the least expensive monochrome model.  Color model 750C and monochrome model 600 deliver D-size plots in about four minutes in quality mode and sport automatic queuing, nesting and cutting capabilities.  Color model 250C and monochrome model 230 are basic plotters without the automatic capabilities for unattended operation.  All models come in D or E sizes and all come with AutoCAD and Windows drivers.


Encad repackages Hewlett-Packard technology to produce what the company believes is a still more powerful plotting solution.  The company produces a lower-cost CADJET 2 model, aimed at the shop that needs only to process vector files; the company’s Novajet III and Novajet Pro are color plotters aimed more at graphics professionals and shops requiring fully rendered poster-size illustrations.  Among other features, the CADJET 2 might be called a sort of “hybrid” plotter.  Encad intends this plotter for monochrome use, with “spot color” additions.  Pairing a three-color cartridge with a more capacious black ink supply, this is a good plotter for folks who need to add just a color call-out or logo to monochrome technical drawings.  Because monochrome plots are generally faster than full-color designs, the company believes this is a good product for today’s throw-the-plot-away CAD shops.  Not surprisingly, Encad plotter performance is more or less the same as that of Hewlett-Packard branded plotters.  


Encad quality may exceed HP standards; Encad actually remanufactures HP cartridges with a better ink.  This means it should be possible to reduce consumable costs by sourcing replacement ink directly from Compujet, a principal maker of high-quality inkjet inks.


Canon’s BubbleJet technology is one of the best examples of serendipity in the computer-graphics field.  It is a completely scalable printing technology.  It can be made into portable printers for use with laptop computers in the field; it can be used in the textile industry for printing material.  Canon uses this technology in its own products, and it sells it to OEM clients who repackage it.  Canon’s own plotters are sold through its Selex subsidiaries.  The company features monochrome plotters that are rock-solid.  BubbleJet-based plotters feature somwhat higher resolution (monochrome: 720dpi vs. HP’s 600dpi; color: 360dpi vs. HP’s 300dpi).  Plots at the higher resolution take longer – up to 40 percent.


The real noise in BubbleJet-based plotting comes from OEM customers like CalComp.


CalComp calls its inkjet plotters “TechJET.”  The company features plain paper plotting (HP recommends its special inkjet coated stock).  In addition to three grades of bond, the company offers translucent, vellum and matte-film media.  TechJET plotters work with roll-feed and sheet-feed but lack automatic cutting for unattended operation.  On the other hand, CalComp makes memory upgrades from the standard 4mb to a full 16mb – a good investment if plots are on the complex side.


Clearly, plotting technical drawings is a good deal more complex today than it was when the options were limited to pen-plotters and the only issue was size, pen type and how to keep the thing working.  A buying decision will be based on shop size, number of plots being processed daily/weekly/etc., color requirements (if any) and so on.  If the shop has a substantial archive, it may be appropriate to make that decision in conjunction with scanning and electronic storage decisions as well.  In that case, a consultant who knows current products, and who will spend time learning a given shop’s special circumstances before suggesting a match, may be a worthwhile investment.
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Large Format High Productivity Plotters


COMPANY�
PRODUCT�
FEATURES�
PHONE/COST�
�
CalComp�
Solus-4�
LED electrographic plotter; long plots (up to 20’, tiled), automatic dual roll; memory upgradable to 32mb on-board; up to 540mb hard disk; PostScript optional�
�
�
�
Drawingmaster 600/800�
Thermal plotter; 300dpi resolution; 1.25ips media travel rate; 4mb on-board memory; 270mb hard disk; PostScript optional (with printer server product)�
�
�
�
TechJET�
BubbleJet inkjet; 720dpi resolution on monochrome model; plain paper plotting (other media supported)�
�
�
Encad�
CADJET 2�
Monochrome inkjet plotter with “spot color” capability; 600dpi mono-only plots (300dpi mono/color plots); full-color NovaJet and NovaJet Pro for more graphics-oriented needs; plain paper and inkjet polyester media supported�
�
�
Hewlett-Packard�
DesignJet 750c/600�
Color (750C) and mono (600) offering 600dpi mono inkjet plots; plain paper and inkjet film; roll & sheet feed; automatic cutter for unattended plotting�
�
�
�
DesignJet 250c/230�
Color (250c) and mono (230) low-cost inkjet plotters supporting 600dpi mono plots�
�
�
Japan Digital Lab�
4000E-II�
LED electrographic plotter; long plots (up to 19.5’); 400 dpi; up to 116mb on-board memory; up to 1gb hard disk; electronic collating option; PC or Sun based print server software control in addition to on-board LCD control; PostScript optional�
�
�
KIP/Shacoh�
KIP 9810, 9010


KIP 7090


KIP 3800�
LED electrographic plotter/scanner from principal engine maker, coupled with sophisticated RIP and Controller from Shacoh, in which KIP is a major investor.  Top of market product commanding top-of-market price�
�
�
Océ Engineering�
9800, 9500-series�
LED electrographic plotter/copier; 9800 based on Océ-built engine, others on KIP engines; sophisticated external controller plus on-board enhancements to ensure crisp copies from old material, limited “backgrounding” and maximum sharpness in a 400dpi plot�
�
�
�
9000-series�
Thermal plotter delivering up to 3 E-size drawings, 4 D-size drawings�
�
�
Selex (Canon)�
No data �
 (let’s omit them from the chart…?)�
�
�
Widecom�
STH-36�
Thermal plotter; engineered for continuous service; outputs drawing (.DWG) files directly without intermediate file; single-bar thermal head developed by Widecom; may be used in conjunction with Widefax modem for direct transmission of drawings to remote locations�
�
�
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Donald Jenner has been writing about computer graphics since 1986, in publications both here and abroad.  The author of Learn Desktop Graphics & Design on the PC from Addison-Wesley, Jenner is the principal of  Donald Jenner Consulting in New York and a teacher in the City University of New York.
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