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Back in the days of green eyeshades and sleeve protectors, draughtsmen created technical drawings with pen and ink.  Along came computers; CAD systems sent drawing data to pen-plotters — effectively, drawing with pen and ink.  Alternatives existed:  Electrostatic devices came along to put dots of color on very large sheets of paper; these are large and costly devices.  One company did a very fine job of applying high-resolution dot-matrix printing to the needs of draughtsmen; drawing sizes were limited and the cost was dramatic (at $3,500, more costly than then-very-costly laser printers).


These plotting technologies remain important, but new options — and new price-points — have been attracting attention from the CAD-using public.


The new technology that folks inevitably think of in this context is ink-jet.  Buy-in cost is relatively low — about $2,750 for monochrome (e. g., Summagraphics’ 2M D-size machine) to $4,500 for full-color E-size machines.  All the major plotter makers have an ink-jet lineup.


Ink-jet technology has some real plusses over traditional pen plotters.  Pen plotters have to do more work, and involve a lot more mechanism, to produce a drawing.  One of the axioms of the electronics world is that mechanical contrivances are less reliable than electronic ones, and this holds true with pen plotters.  With ink-jet technology, the mechanics of plotting are greatly simplified.


On the other hand, ink-jet technology presents its own special problems.  Essentially, this is a dot-matrix technology.  To get solid lines, enough dots have to be put on paper so as to be as perfectly continuous as a pen-stroke.  Older ink-jet plotters, with 300dpi output, were clearly “dotty."  Newer models, such as the CalComp TechJET printers, use 720dpi printing capabilities, to produce lines and lettering that is dot-free.


That higher resolution comes with a price, however; the cost is in plotting time and image complexity.  To produce a 720dpi final plot on D-size paper requires substantial computing resources and processing power — and a truly vast buffer to handle the page sections being delivered.  This time factor is partly offset by the ability of an ink-jet plotter to produce all colors in a single pass.


Summagraphics has introduced a two-model line of C-size plotter-printers, the V50 and V100 HI JetPro models.  Using what appears to be Canon’s highly scaleable BubbleJet technology, these desktop printers have a dual personality — feed them data in IBM Proprinter mode, or feed them vector data as a plotter.  The V100 adds native capability for printing raster images — scans and the like.  Summagraphics intends these for checkplots; to the extent the company can supply Windows drivers, these could also be good general-purpose printers in a small shop.


CAD users who can get away with small-size drawings — or who work with check-plots on-site, also benefit from new generations of laser printers — both color and monochrome models.  Hewlett-Packard, QMS, Xerox and others have introduced B-size versions of both kinds over the last year or so.  These printers have as their target audience the graphic arts audience, which uses 11”x17” or 12”x19” stock to check two-page layouts and similar design jobs.  Consequently, large-format laser printers, which are also often heavy-duty machines, can serve the small shop as a multi-purpose print engine.   


The new technologies are nothing to sneeze at; none of the old technologies have disappeared, though.  Pen plotters have actually become both more affordable and more robust.  Some are now aimed squarely at the small office/home office market.


On the other hand, electrostatic plotters are increasingly special-purpose machines; they are more likely to be found in service bureaux, along with dedicated processors to manage the large raster images these machines require.


Part of the interest in new plotting technology is real growth in small office and home office CAD-using firms.  According to Cognetics, Inc., the Cambridge, MA, economics research firm, from 1987 to 1991, the number of people working in companies with 5,000 employees or more shrank by 2.4 million.  In the same time period, businesses with fewer than 20 workers grew by more than 4.4 million people.


These changes are showing up in mechanical and civil engineering firms, as well as architectural firms.  Larger firms are downsizing and outsourcing to individual consultants and small firms.  Small firms are adding computing and CAD capability rapidly; overall, some 20 to 25 percent of new computer sales are for home office/small office use.  Many of these system buys are additions to systems already in place.


Vendor research reveals that small CAD-using firms are looking for in-house plotting capability priced consonant with the kind of money they earn; these firms are looking for relatively low-cost and highly productive plotting solutions, defined as costing between US$2,000. and US$4,000. to buy.  These firms want cost-effective service and support, available quickly; a plotter not running is lost revenue.  New plotter products — especially those based on ink-jet printing technology — address these needs.


Different users have different needs.  Some need color plots; some live very nicely with lower cost monochrome plots.  Smaller firms with limited need for color can save money and minimize complexity (and therefore, potential service costs) by using a service bureau for color plotting jobs.


Some firms contain costs by relying on small-format “check plots” produced in-house for most of the work, with a set of service-bureau-produced full-size “final” plots for general reference.  The advent of modestly priced B-size laser printers makes this very practical.  Even if a firm decides to have a full-size D- or E-size plotter, it may still do more of these smaller size — and faster-to-print — plots.


Service bureaux can also be a good option if overall plots per week are low.  Consider peak periods, when making this assessment.  Peak periods represent the time when a firm needs the capacity immediately and without the possibility of being disappointed.  If a firm has fairly frequent peaks, or if service bureaux are not commonplace in that neck of the woods, in-house plotting across the board is indicated.  Infrequent plotting needs, or big-city services, can change the picture.


Are the plots a firm does complex?  Pen plotters take longer than ink-jet plotters, generally speaking; the plotter moves medium and pen carousel based on a variety of criteria, and the data is transmitted by fairly slow serial connections.  Resolution is not an issue; the inked lines are solid.  Ink-jets, on the other hand, send fully rasterized data in larger, more rational chunks, at higher speeds over parallel connections; this can make for faster plotting.  Ink-jet printing can entail drying time and more expensive media costs; resolution is an issue (ink-jet is a dot-matrix technology) and higher dots-per-inch can slow plotting times considerably.


Smart buyers look at media and consumables costs — and availability in their local market.  For example, if a firm does overlays, and needs clear film, it is not only important to make sure the plotter can print on clear film, but that the film is commonly available.  Home office operations, in particular, won’t feature having to warehouse materials not actually being used; they want to buy consumables as they need them.  That means having a local supplier or a quick-delivery shop-by-phone option.


Most standard CAD packages support most plotters.  Either the plotter is supported directly, or the plotter emulates either Hewlett-Packard or CalComp plotters, which represent industry standards.  As CAD has caught up with the rest of the desktop computing world, and moved to Windows, print-out options have become less an issue.  CAD software, like other Windows software, addresses the common Windows printer driver suite.





Sidebar — Specialty Printer for CAD users


Plots are great for working drawings; only a draughtsman could love a plot, though.  If it’s a matter of selling a design to a client, a different kind of image — the fully rendered picture — is required.


The common wisdom might suggest one of the better ink-jet printers.  Coupled with a special plastic based medium, which the ink-jet melts a smidge so that colors blend a little, the images are really very nice, and the medium-high resolution is very attractive.  Cost is high, though — the cost-per-print using the special medium is about US$2. per 8.5”x11” print.  Nice, but no cigar.


The neat solution comes from a small company near Minneapolis.  Fargo Electronics has, effectively, reinvented thermal wax transfer printing; along the way, they also reinvented dye-sublimation.  They made both processes dramatically cheaper and dramatically easier to use.  In the last two years or so, the company has delivered a family of printers which merit attention from anyone needing to produce high-quality prints for illustration or client approval purposes.


The founding product, the Primera is a small-footprint box; unfolded and with its paper trays extended, it needs about a foot and a half of desk space.  Ribbon cartridges come in a choice of black, two different color-types (CMY and CMYK) and color dye-sublimation. Paper choices include regular coated cut-sheet stock for wax thermal transfer, transparency foils, and t-shirt transfer paper; a special coated paper is used for dye-sublimation.


The Primera delivers 8.5”x11” wax thermal transfer prints at about 200 dots per inch; for some reason, that actually looks better than it should — I suspect a particularly adroit handling of aliasing in the driver software.  Dot-per-inch discussions make no sense in the context of dye-sublimation; that is a photo-realistic printing process, and there are no dots or dithering in the usual sense.


The Primera Pro offers the same size format, at higher resolution (about 300dpi) and smoother dye-sublimation processing, with a somewhat greater processing time.


The newest member of the Fargo lineup, the Pictura, offers B-size prints at 300dpi in transfer mode and photo-realistic dye-sublimation output that is stunning — in every way comparable to photographic output.


These printers have been promoted to the graphic arts community; the Pictura, in particularly, fills a need for designers working with print media.


However, Fargo has produced a number of test images from 3D modeling and CAD applications, using the dye-sublimation capability to produce fully rendered drawings of architectural and engineering designs.  The Pictura, in particular, produces large, elegant prints that are more permanent than ink-jet (which is generally not waterproof, among other things), and are clearly less costly than hand-made renderings.


Fargo printers start at about $750 for the basic Primera (if you can find it in stores, you might get the dye-sub kit included at that price).  The just-introduced top-of-the-line Pictura carries a hefty introductory price-tag of $4,000; on the other hand, if you design in the computer, and you are not a dab hand at renderings, that may be cheaper than an artist over its effective lifetime.
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