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Foreword


  Living on the Edge

  Welcome to the first edition of Shooter's Bible Guide to Knives. If you're wondering why the name begins with a reference to firearms, it's because we wanted our knife bible to be immediately associated with the Shooter's Bible tradition. In a sense, it's our promise that this book will live up to the standards of the title that has earned the respect of enthusiasts worldwide.

  My personal fascination with knives began in the backyard when I was still too young for Cub Scouts. My father introduced my siblings and me to the game of mumblety-peg. The game was played by balancing a knife in the palm of the hand and releasing it to the ground so that it entered the earth blade tip first. Actually, that first summer we used a long-handled screwdriver instead of a real knife. The winner of the game was the player who could produce the most graceful and intricate gyrations before it hit the ground. I remember trying to copy the cliff divers I had seen on ABC's Wide World of Sports. At the time I had no idea that the knife was actually one of the single most important inventions in the history of mankind.

  When it comes to survival man is possibly the least physically able creature on planet Earth. Man's ability to develop weapons for defense and for harvesting food may be the only reason the species has survived. Long before gunpowder and firearms, it was the development of edged weapons that helped assure the evolution of man. Unlike blunt-force weapons that are swung or propelled, the knife is a lethal extension of the hand. I was reminded of this one day when working behind the counter of a local gun shop. A customer asked to see a combat folding knife on display inside the showcase next to a .357 Magnum revolver. I closed the knife and handed it to him. The man glared at me and handed it back without opening it. Then he asked to see one of the fixed-blade knives on display. Without making a move I asked him what he didn't like about the first knife. He said something under his breath and walked out of the store. Had he asked to see a handgun I would have gladly shown him several, handing them over after making sure they weren't loaded. Was I a poor knife salesman or simply living by the words “knives are always loaded”?

  If knives are akin to guns in personal appeal, they certainly can be just as deadly. Barely minutes into one of the first concealed handgun license classes held in the state of Texas, the instructor, Tim Oxley, brought the class outside to demonstrate how anyone, no matter how out of shape they appeared to be, could defeat even an experienced shooter ready with a holstered gun. This exercise, known as the (Dennis) Tueller drill, proved that with just 21 feet between us and a knife-wielding assailant, it might be impossible to avoid being stabbed before we could draw and fire.

  Aside from hunting and self defense, today's knives are designed to render many services. They can open packages, cut a seatbelt, cut away cloth to treat a wound, or merely serve the aesthetic desires of the collector. A knife can be a tool, a weapon, or an object of art. Some makers specialize in a single category. Some manufacturers are so prolific they might beg a separate volume of their own, prompting us to favor the latest designs. If the number of guns displayed in our sister publication Shooter's Bible is a daunting task, just remember that while guns in one form or another have been around for hundreds of years, edged weapons may predate the discovery of fire. Listing and describing every knife or knife maker in a single publication is likely an impossible task. But that won't keep us from trying.

  Roger Eckstine

  2012
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Knife Anatomy


  Fixed Blades and Folders

  The knife is a simple tool, yet it is possible to walk into a store with the intention of buying “the best” knife in the house and end up leaving totally confused without making a purchase. The fact is there may not be such a thing as the best knife. More likely there is the best knife for the job. Over the course of time you may end up buying dozens of knives for a variety of purposes. If you are fascinated with knives and buy simply out of curiosity and admiration, that should be reason enough. The more the merrier. But to pick the correct knife for a specific job, you have to be able to identify the features of each prospective knife and weigh them in relation to your needs.

  Despite the wide variety of knives large and small, economical or extravagant, all knife designs are closely related. Perhaps the easiest way to understand the different types of knives is to first cut the field in two. There are fixed-blade knives and there are folding-blade knives. The fixed-blade knife can be traced back to prehistoric times, while the first evidence of folding knives leads us to believe they existed as far back as 500 BC to 600 BC. In our discussion of knife anatomy (“the separating or dividing into parts for detailed examination,” definition number 6, Webster's New College Dictionary), let's begin with the older of the two designs: the fixed-blade knife.

  The two most prevalent fixed-blade designs available today are the half-tang design and the full-tang design. Half-tang designs go by a variety of names, but the key is that the blade is thinned and either glued, tapped, and turned in to the handle, or molded around it. You may find them referred to as a Rat tang or a Push tang. A through-handle tang passes completely through the handle. The end of the tang is threaded and connected to the pommel.
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    This fixed-blade knife utilizes a through-handle tang. The guard is slipped over the tang and seated forward against the blade. The handle would be next. Once the pommel has been drilled and tapped, it screws onto the tang, capturing the handle. Kits such as this one are available from texasknife.com. Photo courtesy of R. Eckstine.
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    The RAK from Ontario Knife Company, located in Franklinville, New York, is a full-tang knife. The blade length is sharpened and serrated. The handle offers finger grooves and a full wrap of paracord with lanyard. The cord can be removed in favor of hard panels that are bolted into place. The pommel is pointed for aggressive striking. Photo courtesy of OKC.

  

  Although the through-handle tang is longer, it still may be referred to as a half tang because it measures much less top to bottom than the blade itself. The full-tang design is based on maintaining approximately the full height of the blade from end to end.

  The front half of the blank is cut and sharpened, and the rear half serves as a frame for the handle. The rear section can then be sandwiched by two opposing plates or wrapped with material to form the handle. The full-tang knife is widely considered to be stronger, because the blade and the handle are one continuous piece of metal from point to pommel. Half-tang knives can also be very strong, but the method of attachment is critical. If glue is used then there is always a danger of shrinkage. The material used for the handle must also be stable and not susceptible to changes in temperature or humidity.

  At the opposite end from the point of the blade is the pommel. The pommel finishes the contour of the handle and can offer the additional benefit of creating a striking surface. The striking surface can be blunt or pointed depending whether it is meant as a tool to drive in a tent stake or to break glass during the course of a rescue. It can also be shaped more aggressively to serve specifically as a weapon for close quarters fighting. The pommel may also offer a hole through which a connecting cord or lanyard may be attached. A lanyard can be used to connect the knife to the belt or sheath for the purpose of retention. Rawhide is the traditional material for making a lanyard. The popularity of raw-hide lanyards has recently given way to paracord, a very strong multifilament cord used in parachute construction. Aside from retention, a current trend is to attach a braided cluster of cord to the lanyard hole for the purpose of storing a significant length of emergency rope in a small space. The lanyard can also serve as a pull handle for deployment from the sheath.

  Whether or not a knife is constructed with a half-tang or full-tang design, the top ridge of the handle will commonly present an index point for the thumb. Some knives will feature a raised section ahead of the grip area on the bare spine itself or the index point will bridge both the blade and handle areas. On half-tang knives this point is generally limited to the handle. Index cuts on a full-tang knife may be continued into the grip panels. A variation of the full-tang design is the exposed tang handle. In this design the edges of the grip panels stop short of meeting the edges of the tang. This design can offer a more direct index to the tang and provide greater radial leverage in order to twist the knife. Twisting the knife can be part of a more aggressive attack, but its more common use will likely be to help remove it, should it become stuck in wood, sheet metal, and so forth.

  In the case of most fixed-blade knives, the lower edge of the grip will introduce a surface distinct from the upper ridge, usually in the form of finger grooves. Finger grooves are applied to not only strengthen one's hold but also to allow the user to distinguish when the sharpened edge (or primary edge in the case of double-edged knives) is facing downward. There may be a complete set of grooves or just one or two in order to accommodate the first and second fingers, which are the strongest digits found on the human hand. Or immediately ahead of the finger grooves a small portion of the blade may be left unsharpened. This area is referred to as the choil. The choil may be your last indication before a finger ventures onto the sharpened edge. However, the forward or index finger groove is commonly integrated with a sudden widening of the tang referred to as the guard. This is the section of the knife that divides the blade from the handle in order to protect the user's hand, especially when the knife is driven into harder material. The guard may be machined into the blade and consist of a sudden widening in front of the handle. The guard may also include a flare outwards towards the sides. Or the guard may consist of a separate piece altogether slipped over the tang and seated in front of the handle. In what is likely a carryover from the sword, the hand guard is sometimes referred to as the hilt. Some knives offer a smaller secondary guard as well that divides the index and middle fingers. This is called a double guard.
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  The folding knife is an invention that allows the user to carry a given amount of edge in a smaller space than a comparable fixed-blade knife. Whereas a 5-inch fixed-blade knife may take up nearly a foot of vertical space, a 5-inch folding knife will take up approximately half as much. The most common design connects the handle to the blade with a hinge or pivot that allows the two components to overlap in the closed position. The folding knife can be pocketed and handled safely because the edge, once folded, is blocked and guarded. Does this make a folding knife safer and more convenient than a fixed knife? Easier to carry and conceal, yes. Whether or not it is safer than a fixed-blade knife can depend on its design, quality of construction, and how it relates to the user. For a folding knife to be operated safely it must be maintained in good working order. For example, since the blade is designed to be movable, its ability to stay open or remain closed is subject to wear and should be monitored continuously. The level of safety and convenience of a folding-blade knife may also be relative to the method of deployment and recovery; in short, the way the knife opens and closes. Does it work as intended or is it too complex? The user must understand and adhere to a strict operating protocol specific to the design and be able to perform it comfortably.

  Samples of early folding knives show an inability to lock the blade in the open position. Exerting linear or upward pressure on the handle and downward pressure to the blade while cutting was likely enough to keep the blade open to perform work. But the hinge is the weak point of a folding knife and this should limit what it is asked to do. This speaks to the theory of the best knife being the best knife for the job. The methods of keeping the blade open are perhaps the key issue in bringing strength to the design and greater confidence to the user. Let's continue the discussion with descriptions of common mechanisms used to either hold or lock the blades in the open position. The slip-joint is a spring-tension hold method found on traditional pocket knives or what some refer to as camp knives. The spring consists of a piece of steel riveted to the handle. When the blade is rotated, the spring pushes itself into a notch at the back of the blade. This is not a true locking device because folding the knife requires only that the user overcome the spring pressure in order to rotate the blade back into the handle. Another spring-loaded action activated by the blade being opened is the clasp lock. This utilizes a tension-loaded piece of metal located on the spine of the blade at the pivot. This is considered a true locking action because it requires pushing a lever or pulling on a ring to remove the clasp from a notch in the pivot in order for the blade to pass. The ring lock, or twist lock, is a simple guard device. This concept uses a ring or what could be referred to as a collar to surround the pivot. The ring has a notch in it through which the blade can pass to achieve the open position. The ring is then twisted to prevent the blade from folding.

  Columbia River knife and Tool (CRKT) makes the Glide Lock knife that offers a true bolster lock design.

  The bolster of a folding knife is found on the outside of the handle usually at both the front and rear. Whereas the knife blade is housed between two liners that create a frame for the mechanism, the bolsters provide additional mass for structural support including the pivot and support pins. Invention of the bolster lock is credited to Charles Kain of Indianapolis, Indiana. Barry Gallagher is the designer who created the current models for CRKT. On the CRKT Glide Lock knives the upper left side bolster is pushed forwards away from the handle. Since the bolster rotates with the blade, the protruding edge of the bolster can now be used as a lever to rotate the blade out from the handle. Sliding the bolster back into its place locks the blade in the open position.
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    The Glide Lock knife from CRKT utilizes a sliding bolster to lock the knife blade into position. With the top bolster moved forward the knife is free to rotate with the bolster itself used as a lever. Once the bolster is slid back into position the blade is locked. Photo courtesy of CRKT.
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    The Ti-Lock knife from Chris Reeve Knives of Idaho is unique. By removing the lock from the body of the knife, the maker has more freedom in designing the handle and frame. The locking mechanism is entirely visible, lending itself to the added decoration of a blue, anodized lock rail. Titanium construction, sandblasted and cut, makes for a handsome knife that offers light weight and superior grip. Photo courtesy of R. Eckstine.

  

  Another original locking mechanism is the Ti-Lock knife from Chris Reeve Knives.

  The design was brought to Chris Reeve by its inventor, Grant Hawke, of Idaho City, Idaho. The Ti-Lock mechanism was originally conceived as a means to isolate the lock from the body of the knife in order to allow more freedom in designing the handle and frame. Undeniably unique, the locking stud is tensioned from above the blade. Once opened the stud locks into a notch on the upper ridge of the handle. Since the locking mechanism is exposed, it is not only decorative but easily accessible from either the right or left side of the knife. The Sabenza is not only another Chris Reeve product, but he in fact lays claim to its frame-lock design.

  
    [image: image]
    The frame-lock knife does away with bolster and scales. One side of the frame is cut and tensioned against the end of the blade. When the blade is rotated to its fully open position, the support side falls into a notch, locking the blade in place. Friction between the blade and the support is minimized by using a ball bearing for direct contact. This Chris Reeve Sabenza knife utilizes a ceramic ball bearing to limit wear and provide a smooth action. Photo courtesy of R. Eckstine.

  

  The frame lock does away with bolsters and scales, vastly reducing the amount of moving parts. Instead, the two sides of the handle combine to create a robust frame that not only contains the blade but locks it into place. This is achieved by cutting one side of the handle so that a section of the handle is under tension and set to move into position behind the blade locking it open. Since the sides of frame-lock knives are necessarily heavier, the extra width of the handle material provides broad support, making this design quite strong. Movement of the locking section is smoothed by a ball bearing to reduce friction against the side of the blade. High end knives, such as those in the Chris Reeve Sabenza series, utilize a ceramic rather than steel ball bearing for greater lubricity and less wear on the blade. Since the handles also serve as the frame, frame-lock knives tend to be heavier than other designs. But the Sabenza knives are formed from titanium, which keeps them remarkably light. The sandblasted finish of the Sabenza offers a natural non-skid grip, making the application of additional material unnecessary.

  A lock-back knife, or back lock, is easy to spot by the relief in the top portion or spine at or near the end of the handle. The relief provides access to the locking arm that runs along the handle spine. When the blade is rotated into the open position, the locking arm connects under spring pressure into a notch on the back of the blade behind the pivot. Once in place the locking arm essentially forms an extension of the blade into the handle. That's why the lockback is considered one of the stronger designs found in folding knives.
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    Nathan's Knife Kit, from CRKT, provides an excellent example of a lock-back knife. The locking action takes place at the rear of the blade where the lug in the locking bar falls into a notch at the rear. Powered by a torsion bar spring seated in the back spacer, the lock is released by pushing down on the locking bar accessed through a relief located at the rear of the handle. Mid-lock knives position the relief further forward, about midway between the hinge and the rear of the handle. Photo courtesy of R. Eckstine.
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    The Benchmade AXIS lock provides a locking bar that rides between the handle and the liners. When the knife is opened, two omega-style springs, one on each side, push the locking bar into a slot at the rear of the knife. Release is by sliding the locking bar rearward and folding the knife. Since the bar rides fully through both sides of the knife, operation is ambidextrous. Photo courtesy of R. Eckstine.

  

  The mid lock is a variation on the lockback, with the release located at or near the middle of the handle spine rather than at the rear. The intent of this design is to make the locking arm shorter and more rigid, offering greater strength. Many of the knives made by Cold Steel utilize the mid lock. Strength has always been a goal of the Cold Steel knife company and their demonstration videos featuring mid-lock knives are well known. What is less well known is the locking mechanism found in one of the first folding knives offered for sale by Cold Steel, the Pocket Bushman. The Ram Safe™ lock was designed by Andrew Demko. The Ram Safe™ lock works off a self-adjusting ram that moves forward as the knife is opened and wedges itself tightly between the tang cut away and the U-shaped roof of the handle. (The handle is closed on top, constructed from a sheet of stainless steel folded over to surround the blade on three sides.) The Ram Safe™ lock is released by pulling on the lanyard. This takes some practice as the spring that secures the ram is formidable. But this very economical design (about $40 suggested retail price), may come closer to offering the strength of a fixed-blade knife than any other folder.

  The Axis lock was designed by a team at Benchmade knives.

  Considered to be among the strongest, the Axis lock can be operated with only one hand and it is ambidextrous. Its strength is due primarily to the fact that the blade is fully blocked by a heavy stop pin held in place by the liners and crossing the entire width of the frame. Positioned over the rear of the blade, it engages a ramped tang portion of the blade when opened. According to Benchmade: “Two omega style springs, one on each liner, give the locking bar its inertia to engage the knife tang. As a result the tang is wedged solidly between a sizable stop pin and the AXIS® bar itself.” The Axis lock is used in manual, assisted manual, and automatic opening knives. Setting of the lock is automatic upon opening. The release buttons are located on either side of the handle just rearward and above the line of the pivot point. Sliding just one of the release buttons to the rear will unlock the blade.

  Probably the most common locking mechanism is the liner lock.

  
    [image: image]
    Originally referred to as the Walker lock for its renowned inventor Michael Walker, the liner lock is one of the most popular and versatile designs used today. In this design a section of the liner on one side is cut away and bent so that it angles inwards, applying pressure to the blade in its folded position. Once the blade is extended, the liner moves into a notch cut into the rear of the blade, supporting it in the open position. Release is by shifting the liner towards the outside of the handle. Photo courtesy of R. Eckstine.

  

  Reportedly it was invented by Michael Walker in 1980 and was originally known as the Walker lock. In this design a section of the liner on one side is cut away and bent so that it angles inwards, applying pressure to the blade in its folded position. Once the blade is rotated out of the handle, the portion of the liner that rests against the side of the blade moves towards the center. The tip of the liner comes to rest at a flat spot machined into the rear of the blade behind and somewhat below the pivot point. To close the blade the liner must be manually pushed aside. The liner lock was a great advancement in knife lock technology and hastened the evolution of the tactical knife. Knives that can be opened and closed with one hand are favored by tactical operators and rescue personnel because they may not have a second hand to spare in hand-to-hand combat or while applying pressure to a wound. A knife in the hand opposite one's holster can also be vital in preventing a gun takeaway. The strength of the liner lock is largely dependent on the quality if not the strength of the individual components. The spring action of the liner lock must be active enough to trap the blade in the open position before it can bounce back and retract towards the handle, endangering the user's hand. The spring action must also be durable and retain a functional amount of tension, while the liner is wide enough to distribute the weight of force. One characteristic to look for is a liner lock that covers at least 50 percent of the blade notch when it is locked in the open position. In addition, the bearing surfaces of the blade and the tip of the liner must engage and disengage smoothly without catching.
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    Nail nicks provide a groove for the thumbnail so the blade can be pulled from between the liners. Photo courtesy of R. Eckstine.

  

  The safest way to open or close a folding knife is by using both hands with one hand at the spine of the handle and the other along the spine of the blade. Traditional folding knives often provide a groove called a nail nick.

  The method for opening a traditional folding knife is to pinch the blade with the thumbnail inside the nail nick and pull the blade from between the liners. Nail nicks are still in use today but they have been joined by several more designs to help the user open the blade. One of the most common is the thumb stud.

  The thumb stud can be as simple as a screw head threaded directly through the blade. A thumb stud may only protrude on one side or evenly on both sides of the blade, making it ambidextrous and equally available to both the right- and left-handed user. The studs are removable so the user can choose how long the stud or studs need to be to fit the hand. Another method of opening that is inherently ambidextrous is the thumb hole.

  
    [image: image]
    Thumb studs vary in size and shape. They can be fitted to only one side, both sides equally, or one thumb stud can be larger than the other. The size of the stud is generally in relation to the width of the knife in the closed position. If the studs are too large they can catch on clothing and make it difficult to draw the knife quickly. Photo courtesy of R. Eckstine.
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    Thumb hole opening knives provide ambidextrous operation but add a telltale bump to the contour of the spine. Whereas the bump can be used to provide greater downward pressure from beneath the thumb, it can also interfere with the draw. For example, if the knife is carried by a pocket clip with the spine of the blade facing the outer seam, a prominent bump may cause it to snag on the corner of the pocket when the knife is drawn directly upwards. Photo courtesy of R. Eckstine.

  

  The thumb hole is a round or oval cut fully through the knife blade just ahead of the pivot. Some thumb holes introduce an upward curve to the spine of the knife. This is generally found in blades that are narrower from top to bottom and serve as an indexing point for the thumb. Other thumb hole designs do not interfere with the natural profile of the blade. In both cases the design of the thumb holes and the size or placement of the studs can have a bearing on how the knife is carried. Regarding pocket clip knives, where the knife itself is inside the pocket and the clip loops over the edge of the pocket, a stud that is too large can catch on the pant material. A thumb hole that introduces an extra contour or hump to the blade spine can also get caught inside a tight pocket. If the draw technique cannot be modified to avoid this problem, then the answer might be to carry the folder in a belt-mounted pouch designed specifically for the knife.

  Many Emerson brand knives offer a disc seated across the top of the blade to provide the leverage for a thumb opening. This design offers less drag than thumb studs and still provides ambidextrous operation. If catching on pocket material is interfering with your draw, then this problem can be an advantage when it comes to Emerson Wave knives. The Emerson Wave knives include a hook along the rear of the blade spine.

  This hook is designed to grab the material edge of the pocket as the knife is withdrawn. As the knife leaves the pocket the blade is forced to unfold. Not assisted by gravity or a spring, this is a clever opening device that should confound the anti-knife crowd that want to disarm their fellow citizens.
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    The Emerson Wave design adds a hook along the rear surface of the blade spine. The purpose of this small wave-shaped hook is to affect automatic opening of the blade. There is no other mechanical assistance, such as a spring, so the hook simply catches on the corner of the pocket and pulls open the blade. The Wave knife can also be drawn without opening simply by avoiding contact with the edge of the pocket. Normal thumb opening also can be achieved from either side by using the edges of the disc that is mounted across the spine of the blade. Photos courtesy of R. Eckstine.

  

  Another mechanical device to assist manual opening is the flipper.

  This is an outcropping along the outer edge of the pivot area of the blade. With the handle clasped between the thumb, forefinger, ring finger, and pinkie, the index finger can open the knife by pressing or rolling back the flipper. Most flipper knives also have a thumb stud, so this type of opening is optional. Some buyers choose this type of knife because once open, the back profile of the flipper creates a raised area that can serve as a thumb index or partial hand guard depending on the design.

  Assisted-opening knives can be very helpful in terms of one-handed opening. After the opening movement is begun a spring action takes over and brings the blade to its fully open and locked position. This necessarily speeds deployment and can be helpful in a situation where hand or wrist movement may be limited. But there is also the danger that the knife can open as a result of incidental contact or friction. This is where design and quality play a part in the safety of an assisted knife. Some assisted-opening knives have a safety to lock the blade in the closed position. Use of this type of lock is highly recommended, especially when the knife is carried loose in a pocket or inside a bag. The irony is that whatever time is saved using an assisted-opening knife may be negated by the need to release the safety. The answer might be to choose an assisted model that requires greater manual action before the blade is propelled by the assist mechanism. Also, limit your assisted-opening knife to fixed carry, such as inside a sheath, not loose in a pocket or bag. Bear in mind that the same spring pressure that releases the blade will have to be overcome to close the knife as well. If one-handed operation is a necessity, the ability to close as well as open the knife should be taken into account.
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    The flipper can be used as an alternative to pushing on a thumb stud to open a folding knife. The flipper is a lever machined as one with the blade that protrudes from behind the hinge when the knife is in the closed position. With the hand moved away from the liners, the index finger is used to push inward on the flipper and rotate the blade to its fixed position. Once the blade is locked open, the flipper acts as a guard between the handle and the edge. Photos courtesy of R. Eckstine.

  

  Automatic-opening knives are generally only available to law enforcement personnel. Some are opened with a button and then folded manually. Others feature automatic retraction of the blade as well as deployment. Most automatic opening knives unfold from the handle in a pivoting motion but there are some where the blade deploys forward straight through the tip of the handle. Almost all automatic knives utilize a safety to keep the knife open, closed, or both. Perhaps the key appeal, aside from the appreciation of a remarkable machine, is that manipulation can be simplified. If the operator typically wears gloves, an auto-opening knife can be a lifesaver. With modern technology the construction of auto-opening knives is at a higher level of quality than ever before. However, many seasoned operators continue to recognize concerns such as the complexity and expense of automatic knives. The abundance of pins, springs, cams, and other moving parts can leave the professional operator wary of malfunction.

  THE BLADE

  The blade is the heart and soul of the knife. It is the reason the knife exists. Everything else is a means to adapting it to the human hand or a way to keep it at the ready. Early blades were made from stone, wood, bone, or igneous matter such as lava. Sometimes the piece of bone or wood could be used as it was found merely because it already had a pointed, sharp, or jagged edge. Some stones could be given a cutting edge by impact. Struck in just the right manner, the rock would fracture, leaving a thin, narrow edge. Struck repeatedly, the edge could be fashioned with a series of highs and lows creating a coarse serration.

  It is difficult to say how many times an ancient knife made from rock or animal bone could be sharpened or reused. But once carbon steel entered the picture not only did it become possible to sharpen a worn blade, but steel once used for other purposes could be recycled or transformed. An excellent example is the railroad spike knife. Railroad spikes are sledgehammered into hardwood ties that have been treated with creosote or tar, which makes the wood more difficult to penetrate. The spikes had to endure not only the pounding of a sledgehammer but the weight, heat, and pressure of freight cars and locomotives, so they were plenty tough. Able to heat and transform even the toughest metals, blacksmiths are famous for turning out knives from scrap material such as railroad spikes.

  Yet what is it really that we expect from the blade? To be sharp, hold an edge, not break at the edge line, or snap in two. We want to be able to sharpen it when it gets dull and in the meantime the blade should not rust, corrode, or stain. Simple. Well, not really. If the metal is soft it may not produce an edge as sharp as one that can be achieved using a harder metal. But the softer steel will probably allow you to sharpen the blade yourself with a common stone. Harder metals require machinery, and the best option for sharpening such knives may be to send them back to the manufacturer. In terms of toughness or ductility, if the metal is too hard it can become brittle and the edge can break off. Or under stress, such as when the knife is twisted, should it become jammed in media that tends to grip, such as moist wood, low tensile strength may allow the blade to snap. Some metals offer more porous surfaces than others. This can be solved with an exterior coating, but any work knife exposed to chemicals will require more regular cleaning and oiling to protect the surface. Exposure to salt water further increases the danger of corrosion.

  Some of the challenges of making a sharp, durable knife can be addressed by using laminate steel. Laminate steel places a layer of hard metal sandwiched between two layers of softer metal. The intent is to benefit from the fine edge capability of the hard steel and protect its brittle nature from rearing its ugly head. This method is not always successful and laminate lines can, in the eyes of some, spoil its ascetic value. The better solution to all of the above lies in understanding the definition of the words “alloy” and “alloy steel.” An alloy is the degree of mixture with base metals. Think of it as a recipe. To begin with, steel is an alloy of iron and carbon. Alloy steel is carbon steel to which various elements such as chromium, cobalt, copper, manganese, molybdenum, nickel, tungsten, or vanadium have been added in sufficient amounts to obtain desirable physical and chemical properties. For example, steel can be made more stain resistant by increasing the nickel content.

  We've all heard the term “stainless steel.” This means that the composition of the steel contains no less than 10.5 percent chromium. Stainless steel is not impervious to corrosion or stain but such maladies are less likely to occur. Other elements can be added to adjust or enhance the performance requirements of the knife blade. Carbon content provides edge retention, hardness, tensile strength, and resistance to general wear and abrasion. Chromium not only adds corrosion resistance but also hardness, toughness or ductile strength, tensile strength (the ability to withstand torque), and abrasion resistance. Adding manganese is another way to ensure hardness, tensile strength, and resistance to wear. Nickel not only enhances corrosion resistance but also hardness. Silicon adds tensile strength by increasing its ability to flex without breaking and return to shape. Vanadium also increases hardness and tensile strength and offers the added benefit of increasing the blade's ability to withstand impact. One of the latest innovations is the addition of nitrogen by 1 percent. This is proving especially effective in combating the challenges of salt-water immersion.

  Whereas the actual content by percentage can vary or be as closely guarded as any industrial secret, the components of popular blade steels are more widely available. But, as we see in the accompanying table, hardness is not an absolute. The most commonly used standard for hardness is the Rockwell Scale C (HRC). Blade steel is awarded an HRC rating based on a test measuring the depth of penetration produced by a 120-degree diamond cone indentor under the weight or pressure of weight of 150 kgf, (kilogram force). Few knife makers specify an exact HRC rating. Theoretically, this would be possible if each individual blade was tested and marked. But, due to the organic nature of the components and the somewhat fluid process of producing a blade, most makers publish a range rather than an exact rating. In the accompanying table we can see the components of some of the more widely used steels and their approximate hardness rating:

  Knife Blade Hardness

  Rockwell Scale C (HRC)

  
    
      
        	
          Steel

        
        	
          Components

        
        	
          HRC

        
      

    
    
      
        	
          154CM

        
        	
          Carbon, Chromium Molybdenum

        
        	
          58–61

        
      

      
        	
          CPM-S30V

        
        	
          Carbon, Chromium Molybdenum, Vanadium

        
        	
          58–60

        
      

      
        	
          X15T.N

        
        	
          Carbon, Chromium, Manganese, Molybdenum, Nickel, Nitrogen, Silicon, Vanadium

        
        	
          58–60

        
      

      
        	
          M2

        
        	
          Carbon, Chromium, Manganese, Molybdenum Nickel, Silicon, Tungsten, Vanadium

        
        	
          58–60

        
      

      
        	
          D2

        
        	
          Carbon, Chromium, Vanadium, Manganese, Molybdenum Nickel, Silicon, Vanadium

        
        	
          60–62

        
      

      
        	
          M390

        
        	
          Carbon, Chromium, Manganese, Molybdenum, Silicon, Tungsten, Vanadium

        
        	
          60–62

        
      

      
        	
          N680

        
        	
          Carbon, Chromium, Manganese, Molybdenum, Silicon, Vanadium

        
        	
          57–59

        
      

      
        	
          N690

        
        	
          Carbon, Chromium, Cobalt, Manganese, Molybdenum, Silicon, Vanadium

        
        	
          58–60

        
      

      
        	
          440C

        
        	
          Carbon, Chromium, Manganese, Molybdenum, Phosphorous, Silicon, Sulfur

        
        	
          58–60

        
      

      
        	
          8CR14MOV

        
        	
          Carbon, Chromium, Manganese, Molybdenum, Nickel, Phosphorous, Silicon, Sulfur, Vanadium

        
        	
          57–58

        
      

      
        	
          AUS-8

        
        	
          Carbon, Chromium, Manganese, Molybdenum, Nickel, Phosphorous, Silicon, Sulfur, Vanadium

        
        	
          58–59

        
      

      
        	
          1095

        
        	
          Carbon, Manganese, Phosphorous, Sulfur

        
        	
          57–60

        
      

      
        	
          9CR13COMOV

        
        	
          Carbon, Chromium, Cobalt, Manganese, Molybdenum, Vanadium

        
        	
          58–60

        
      

      
        	
          CPM-M4

        
        	
          Carbon, Chromium, Manganese, Molybdenum, Silicon, Sulfur, Tungsten, Vanadium

        
        	
          60–62

        
      

      
        	
          VG10

        
        	
          Carbon, Chromium, Vanadium, Molybdenum, Cobalt

        
        	
          59–60

        
      

      
        	
          420HC

        
        	
          Carbon, Chromium, Manganese, Silicon, Vanadium

        
        	
          60–62

        
      

      
        	
          4034

        
        	
          Carbon, Chromium, Manganese, Silicon

        
        	
          54–55

        
      

      
        	
          X-15 TN

        
        	
          Carbon, Chromium, Manganese, Molybdenum, Nickel, Nitrogen, Phosphorous, Silicon, Vanadium

        
        	
          54–55

        
      

      
        	
          12C27

        
        	
          Carbon, Chromium, Manganese, Phosphorous, Silicon

        
        	
          59–61

        
      

      
        	
          1.4116

        
        	
          Carbon, Chromium, Manganese, Phosphorous, Silicon, Vanadium

        
        	
          55–57

        
      

      
        	
          H-1

        
        	
          Carbon, Chromium, Manganese, Molybdenum, Nickel, Nitrogen, Phosphorous, Silicon, Sulfur

        
        	
          57–58

        
      

    
  

  Damascus Steel

  What if the list of available component elements was very short? How could the cutting ability of a blade or its ability to bend and not break be enhanced? Without being able to isolate and combine the necessary elements, the simple answer might be to take two or three of your best blades and bind them together. Maybe that's going too far, but it does introduce a method of producing blades that goes back centuries. Damascus steel blades are the result of the physical joining of more than one steel alloy to create a pattern. Sometimes referred to as pattern steel, the process begins with rods or sheets of steel that may vary in hardness from mild steel of less than 50 HRC to the hardest tool steels that register more than 60 HRC on the Rockwell scale. The parts are forge welded and fused together under a hammer. The steel is drawn out, cut, folded, and welded again. This process is repeated to create the desired amount of layers. The finished blank may then be altered with grooves or shallow holes. When the blank is hammered to pre-blade thickness these marks are lifted to the surface, creating a pattern. The process requires patience and skill and each blade is a work of art. The layering produces a natural serration wherein exposure of the hard and soft steels alternate along the edge. This makes Damascus blades ideal for cutting on fibrous materials such a rope. Today, with the availability of high performance alloy steels, Damascus blades are valued primarily for their stunning appearance.

  
    [image: image]
    The Elishewitz Tank offers a 3.75-inch Damascus steel blade with 4.75-inch handle that features walrus tusk scales and titanium bolsters. Damascus steel is a complex work of art, physically melding more than one alloy steel in a manner that produces an edge of multiple characteristics and a stunning visual grain. Photo courtesy of Elishewitz Custom Creations.

  

  EDGES AND BLADE SHAPES

  Basic Blade Shapes

  Courtesy of Case College, W. R. Case & Sons Cutlery

  [image: image]

  
    [image: image]
    Dagger-shaped blades, such as the one found on the Gerber Guardian, are not only symmetrical in shape but both edges are sharpened. Thus, there is no “safe” side to a dagger. Photo courtesy of Gerber Legendary Blades.

  

  
    [image: image]
    Currently out of production, this spear-point knife was designed for one of the original Navy Seals. It offers a combination edge blade and a symmetrical shape much like a dagger. But spear-point blades leave the upper edge of the blade unsharpened. Photo courtesy of R. Eckstine.

  

  The three most popular edges used today are the plain or smooth edge, the serrated edge, and a blade that offers both. The smooth, or plain, edge blade offers one continuous cutting surface. The serrated-edge blades have teeth. This allows for a back and forth saw-like cutting. There are many styles of serration but the teeth are rarely offset from side to side in order to provide space as found on a wood saw, for example. The combination or combo-edged blades usually offer more plain edge with at most the rearward quarter length of the blade finished with serrations. Some fixed blade knives also offer a serrated surface on the spine, which is opposite or above the primary edge. Double-edged knives are available and they typically offer a plain-edge blade along the entire upper and lower edges of the blade. In this regard there is no “safe” side to the blade. A dagger is a good example of a double-edged blade.

  But this type of blade is illegal in most jurisdictions for anyone other than law enforcement personnel. Despite its aggressive-sounding name, a spear point differs from the dagger. The top and bottom of the knife may also rise and fall equally in profile, but the edge above the tip and along the spine is left unsharpened. Despite its name, a spear point may also form a blunt outline rather than a sharp narrow point.

  Aesthetics and artistic license play a part in blade design, and just about any knife can be used for any number of tasks. But, traditionally, blade shapes vary with the job they were designed for. If we were to visualize the knife as a lever, the shape of the blade will offer one or more key points where force can be applied. For example, let's say the job is to cut through a length of hide along one continuous line. For this job leverage is applied from beneath the handle and downward on the tip against the hide. The lever must be strong enough not to flex and the girth of the blade should not block the operator's view of any predetermined line. The amount of contact with the hide is going to be limited to a small area from the tip rear-ward. For this cut a sheepsfoot blade would be a good choice because it is very strong and the blade thins down at the tip, making it suitable for detailed work. The spine runs parallel to the edge but slopes down to the point in a lazy round curve. A coping blade is similar to the sheepsfoot but the blade is typically not as massive or as great from top to bottom. The spine and edge are parallel in ruler-like fashion, then turn downward at about a 45-degree angle to the tip. This abrupt drop adds definition to the point. Patternmakers who must follow a complex set of lines commonly favor the coping blade for its nimble handling. The edge of the wharncliffe is straight and the spine rises and falls in a graceful, round arc producing a small, natural point, so it, too, offers a well-defined point of contact. However, it might not be the first choice for hard use or repeatedly cutting fine lines or rendering a pattern. The wharncliffe is more often called upon to cut using the length of the blade rather than its sharp point because, should it become dull, the point can become peg-like and tear the material.
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