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METAL SHAPING EQUIPMENT BYRONCOVELL



This is the second in a series of articles about working with sheet metal, which will continue bimonthly over the next year. In this article we will look at Wheeling Machines, Planishing Hammers, Beading Machines and various metal shrinking tools, 50 JUNE 1999



In our first article we showed some of the common hand tools used for sheet metal fabrication. Although it is possible to do some amazing things with very simple tools (as we will see in future articles) some of the equipment designed for metalworking can really speed the process and ease the fabrication of highquality sheet metal parts. To the uninitiated, the wheeling machine is probably the most mysterious of the metal shaping tools. Often called an English wheel, it is a deceptively simple machine, generally comprised of a C-shaped frame holding two wheels. The upper wheel is flat, usually around 8 or 9 inches in diameter, and the lower wheel is crowned, with a screw mechanism to raise and lower it to vary the pressure exerted on the metal. These machines have been around for many decades, and most of the early ones were made of cast iron. More recently, machines with frames fabricated from structural steel have become popular, since they work quite well and are much more affordable and easier to transport. There is still a mystique about the old cast-iron machines, so they remain both desirable



chines come with a matched set of anvil wheels with graduated radii. Watching an experienced operator use the wheeling machine is a feast for the eyes to anyone who appreciates fine metalwork. It is almost magic to watch the metal subtly take on smooth, sensuous curves, apparently without much effort on the operator's part. Even more appealing, all of this is accompanied by soft rolling sounds, notably different from the noisy hammering generally associated with making sheet metal take on a compound curve. Usually when a newcomer tries using the wheeling machine, they discover that although little effort is required, there is certainly a subtlety of technique involved, which takes some time to master. The planishing hammer is a tool that has a stationary bottom die, and an oscillating top die that hammers against it. The power source is generally pneumatic, and the machines come in a wide variety of styles and sizes. It is a very good analog to the handheld hammer and dolly, but it greatly speeds the process of planishing (making smooth by hammering) sheet metal panels and welds. Most and expensive. In use, sheet metal is rolled between machines have a lower die that is easthe upper and lower wheels in a pat- ily changed, and dies are u s u a l l y tern which generally covers the whole selected to closely match the desired surface, and the metal domes up be- contour of the panel you're forming. Although it is possible to do a limcause the center of the panel stretches, or becomes "raised," more than the ited amount of doming on metal using edges. The operator has several vari- the planishing hammer, it is not generables to deal with, i n c l u d i n g the ally used as a shaping machine for pressure between the wheels, the pat- larger panels. It is often used to smooth tern used to track across the panel, the metal shaped in some other manner, number of repetitions of a pattern on a such as with a mallet and sandbag. Beading machines, also called rotary panel, and the curvature of the lower, or "anvil" wheels. Most good ma- machines or combination machines, are



This is a modern, fabricated frame wheeling machine, being used You can see there is crown both right to left and front to back on this with a low crown lower wheel to put a very slight compound curve in panel. This has resulted from about two minutes of wheeling time. a sheet of aluminum about two feet square. Note how glassy smooth the surface is.



In this shot you can faintly see the tracks left by the wheels. The tracks are so close they almost touch. The more uniform you can Here is a smaller panel being shaped with a higher-crown wheel. maintain your tracking pattern, the smoother the panel will stay There is about 80 pounds of pressure between the upper and lower while being shaped. wheels, and it is quite easy to roll the sheet metal between them.



Again, notice the smoothness of the sheet metal surface. Skilled operators of the wheeling machine can produce work so smooth it looks This is a pneumatic planishing hammei; being used to smooth a small machine stamped! domed panel originally roughed out with a mallet and sandbag.



another versatile tool for forming beads, steps, flanges, and other details in sheet metal panels, and they can also be used to help create wired edges. These machines are available in a wide range of sizes and styles, but they all use round dies with matched contours to do their work. The throat depth of the machine



determines how far from the edge a detail can be placed on a panel, and various machines have throat depths from I"to24". Shrinking is one of the most difficult aspects of sheet metal work to accomplish using only hand tools. While it is possible to do some shrink-



ing on high-crown panels by simply using the hammer-off dolly technique, it is extremely difficult to cause sheet metal to shrink in the middle of a lowcrown panel, or on an edge, without the use of either special fixturing or heat. Mechanical shrinking machines really shine in these situations, and SPORT AVIATION 51
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Here is a lower-crown panel, rough shaped with a mallet and sandbag before being smoothed in the planishing hammer. We intentionally left this panel very lumpy top show just how much smoothing the ma- This is the same panel after being planished (smoothed] on just one side. This represents about one minute of planishing at moderate pressure. chine can do.



In this shot, the panel is completely smoothed. It's hard to believe this was that same lumpy, rough-shaped piece only two minutes ago! This is a beading machine with an 18" throat depth.



A 3/8" bead is being applied to the sheet metal panel by following a With the plastic peeled off, you can see how cleanly the bead is formed. line marked on the clear plastic protective covering on the sheet. they are found in a variety of styles. Even the lowest-cost shrinking machines can add a new dimension of capability for a novice metal fabricator, and the more expensive versions are often one of the most used tools in a professional metal fabricator's shop. The most common type of machine has two top and two bottom jaws with textured faces which contact the metal. In use, the jaws grip the metal, then the left and right sets of jaws are forced to52 JUNE 1999



gether, causing the metal to move with them. This makes the grains of metal interpenetrate slightly, effectively shrinking the metal, and causing it to become slightly thicker as well. On most machines, the entire jaw cartridge is removable so a stretching jaw set can be used in the same machine. Most professional shops have two separate machines to save time when switching between shrinking and stretching. The most inexpensive power



shrinkers are based on the hand shrinking machines, and have only a 1" throat depth, limiting their use to the edges of panels. But even just working the edge can often affect the shape of the panel several inches inboard. One disadvantage of the inexpensive machines is that the dies leave distinct lines embossed in the metal, which can become stress risers in critical structural applications. In many non-structural applications, these marks are of no consequence, and if the



This is an Erco kick



This is a pneumatically operated powershrinking machine. Even though the throat



shrinker with a 5*



throat depth. The flat



depth is only 1 , it can still do some great



disk will be domed solely by shrinking



work. Notice the tightness of the bend it was able to achieve in this aluminum angle.



the perimeter:



material is thick enough, the lines can be sanded out with no problem. The more expensive machines usually use a stippled texture on the face ol'the dies, which greatly diminishes this problem. Some of the high-end machines have special (and very expensive) dies that leave no marks at all. There are several varieties of deep throat metal shrinking machines available, with throats from 5" to 48" in depth. Erco, Marchant, and F.ckold are some of the best known makes of machines in this range, and although they



You can see h ow the machine can easily reach the center of this part, and how uniformly domed it is by careful shrinking around the edge.



THE BEST REASON TO SWITCH TO ANR™ JUST HIT THE RUNWAY The original Echelon'" headset brought comfort, top quality, and value to the passive noise reduction market. Now, the new Echelon" ANR is about to change die way you think about noise reduction headsets. You won't find a better headset value that's packed with as many performance and comfort features as the Echelon ANR. At 18 oz./510 g it has all of the Echelon 100's best comfort features, as well as 21dB of passive noise reduction and an additional 14dB of active noise reduction for hearing protection and a quieter, safer cockpit. The Echelon ANR also includes dual volume controls and battery power (50 hours typical flying time). Panel power is available as an option. The headset is designed to collapse for compact portability and easy storage. CHELON™ ANR



For more information, call 800-328-3771 ext. 510,



Aan'e Noise Reduction Headset



[612-887-5510), or visit our web site at www.telex.com. ei99e TM« Commuraoom. me



for information, use SPORT AVIATION'S Reader Service Cord
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are fairly expensive new, it is sometimes possible to find used machines in very serviceable condition. There is another class of metal



CALL THE CUSTOM PANEL EXPERTS!



shrinking machines available that oper-



ate on a different principle, known as



CUSTOM PANELS FOR KIT BUILDERS :f f of °° •§ ••« RV-B(A)



This is a special set of "thumbnail" dies made for the Pullmax to allow it to shrink sheet metal panels.



"stack shrinking." Power hammers are the tools which are most often used for t h i s process, with a special set of "thumbnail" shrinking dies, but fairly recently dies which work on this principle have been developed for smaller, more affordable reciprocating machines such as the Pullmax. These dies seem to shrink metal to an ama/ing degree without causing much work hardening! The accompanying photos show these machines in action, and should give the



reader some insight about the capabilities of these marvelous tools. In the next installments of this series, we'll see how the tools and techniques covered in the first two articles can be put into use making some actual aircraft parts. ^



LANCAIR IV



CUSTOM PANEL FINANCING AVAILABLE THROUGH GRE/T



Pacific Coast Avionics has extensive RV-6 and Lancair custom panel experience as well as experience in most popular kits. Our complete avionics and instrument inventory is backed by the technical expertise to custom build a panel to your exact specifications. We can even pre-wire for equipment to be added later. Call for details.



With the dies installed in the machine, a sheet metal panel Is pushed between the oscillating dies, creating a "molehill" shape. When the metal is pulled back out of the dies, the metal is flattened out, causing it to shrink. It is easy to build up shrinking passes almost without limit, creating deep bowl shapes in sheet metal panels. You can see how deeply this panel was dished with about 5 minutes of shrinking time on the Pullmax. This type of shrinking is called "stack" shrinking, and it work hardens the metal much less than other types of mechanical shrinking.



All new catalog now available. Call for your FREE copy!



Or download from our website!! WE ACaPT MS*



WE SHIP WORLDWIDE



ABOUT THE AUTHOR Aurora State Airport 22783 Airport Road, N.E. Aurora, OR 97002



FAA Repair Station /OPXR455L Class 1.2/Limited Instrument



Mon-Fri800am-530pmPST



ORDER LINES 800-353-0370



SALES INFO 503-678-6242 • FAX 503-678-6292



http://www.pacavionic.com E-mail [email protected]
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Ron Covell has been a professional metalworker for over 35 years. He operates a business, Covell Creative Metalworking, offering a complete line of metalworking tools, books and videotapes, as well as offering a series of metalworking workshops nationwide. You can reach him at 106 Airport Blvd., #201, Freedom, CA 95019, 831/768-0705, or you can send email to covell@cruzio. com
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Metal Shaping Equipment - Size 
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Capabilities & Equipment 
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Security Equipment 
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EQUIPMENT CATALOGUE 
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Metal Corrosion 
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Building Basics: Riveting Equipment 
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Approved Equipment List 
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wasteland equipment - GURPS Fallout 
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Metal X Glass Metal X Glass - Arte wallcovering 

Metal X Glass wallcoverings for the ultimate in refinement collection. # 85053. Metal X Glass. Fact sheet. # 85000. # 85050. # 85100. # 85150. # 85200. # 85220.
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