Nephi’s Steel Bow

by Timothy Sedor

In The Book of Mormon Made Easier, Part 1, David J. Ridges
, tells of a conversation about the wooden arrow that Nephi made. He then asks the question, Why didn’t he simply use one of the arrows he had used in his steel bow, which he broke? As I read on, the thought struck me that the arrows for his steel bow must have been shorter than the ones he needed for the wooden bow he constructed in the wilderness. If so, then it is likely that the steel bow that broke might have been an early variant of what was evolving into what we know today as a crossbow.

In this regard, two questions beg to be answered: First, was steel available to Nephi? Second, when and where was the crossbow invented? Wikipedia provided the following information on steel and crossbows:

Steel

The history of ferrous metallurgy began far back in prehistory, most likely with the use of iron from meteors. The smelting of iron began in the 12th century B.C. in India, Anatolia, or the Caucasus. Iron use, in smelting and forging for tools, appeared in Sub-Saharan Africa by 1200 B.C. [1] The use of cast iron was known in the 1st millennium B.C. 

Iron, like most metals, is not usually found in the Earth's crust in an elemental state. [2] Iron can be found in the crust only in combination with oxygen or sulfur. Typical iron-containing minerals include Fe2O3—the form of iron oxide found as the mineral hematite, and FeS2—pyrite (fool's gold). [3] Iron is extracted from ore by removing the oxygen by combining it with a preferred chemical partner such as carbon. This process, known as smelting, was first applied to metals with lower melting points. Copper melts at just over 1,000 °C, while tin melts around 250 °C. Cast iron—iron alloyed with greater than 1.7% carbon—melts at around 1,370 °C. All of these temperatures could be reached with ancient methods that have been used for at least 6,000 years (since the Bronze Age).

Mesopotamia was fully into the Iron Age by 900 B.C., and central Europe by 800 B.C. Egypt, on the other hand, did not experience such a rapid transition from the bronze to iron ages, and although Egyptian smiths did produce iron artifacts, bronze remained in widespread use there until after Egypt's conquest by Assyria in 663 B.C.

Concurrent with the transition from bronze to iron was the discovery of carburization, which was the process of adding carbon to the irons of the time. Iron was recovered as sponge iron, a mix of iron and slag with some carbon and/or carbide, which was then repeatedly hammered and folded over to free the mass of slag and oxidize out carbon content, so creating the product wrought iron. Wrought iron was very low in carbon content and was not easily hardened by quenching. The people of the Middle East found that a much harder product could be created by the long term heating of a wrought iron object in a bed of charcoal, with the iron then quenched in water or oil. The resulting product, which had a surface of steel, was harder and less brittle than the bronze it began to replace. Quench-hardening was also known by this time.

Steel was known in antiquity, and may have been produced by managing the bloomery so that the bloom contained carbon. [9] A bloomery is a type of furnace once widely used for smelting iron from its oxides. The bloomery was the earliest form of smelter capable of smelting iron. A bloomery's product is a porous mass of iron and slag called a bloom. 

Some of the first steel comes from East Africa, dating back to 1400 B.C.E. [10] In the 4th century B.C., steel weapons like the falcata were produced in the Iberian Peninsula. The Chinese of the Han Dynasty (202 B.C. – A.D. 220) created steel by melting together wrought iron with cast iron, gaining an ultimate product of a carbon-intermediate steel by the 1st century A.D.[11][12]   (History of Ferrous Metallurgy and History of Steel Making, Wikipedia, The Free Encyclopedia.)

                                           Crossbow Technology

A crossbow is a weapon consisting of a bow mounted on a stock that shoots projectiles, often called bolts. A mechanism in the stock holds the bow in its fully-drawn position until it is shot by releasing a trigger.

It is not clear exactly where and when the crossbow originated, but there is evidence that it was used for military purposes.

The earliest date for the crossbow is from the 5th century B.C., [14] from the Greek world. This was called the gastraphetes, which could store more energy than the Greek bows, and was used in the Siege of Motya in 397 B.C.

The gastraphetes was a handheld crossbow, used by ancient Greeks. It was described in the first century A.D. by the Greek author Heron of Alexandria in his work Belopoeica (Ancient Greek Βελοποιικά, 'on catapult-making'). It is believed to have been invented around 400 B.C. The weapon was powered by a composite bow. It was cocked by resting the stomach in a concavity at the rear of the stock and pressing down with all one’s strength. In this way considerably more energy can be summoned up than by using only one arm of the archer, as in the hand-bow.

With a crossbow, archers could release a draw force far in excess of what they could have handled with a bow. Moreover, crossbows could be kept cocked and ready to shoot for some time with little effort, allowing crossbowmen to aim better. The disadvantage is the greater weight and clumsiness compared to a bow, as well as the slower rate of fire and the lower efficiency of the acceleration system.

Crossbows have a much smaller draw length—under 12 inches is common—whereas a modern adult re-curve bow has a draw length of over 20 inches. This translates to more energy being transferred to the arrow. This means that for the same energy to be imparted to the arrow (or bolt) the crossbow has to have a much higher draw weight. 

The arrow-like projectiles of a crossbow are called bolts. These are much shorter than arrows, but can be several times heavier. There is an optimum weight for bolts to achieve maximum kinetic energy, which varies depending on the strength and characteristics of the crossbow. In ancient times the bolts of a strong crossbow were usually several times heavier than arrows (Crossbow, Wikipedia,  The Free Encyclopedia).
Conclusion

In the sixth century B.C., Jerusalem was on the crossroads of regional trade. Nephi’s father appears to have been a wealthy merchant and would have had access to the finest metals of his day, including steel. Greek culture and technology prevailed in Jerusalem at the time of Nephi. Nephi does not write of what broke on his steel bow. It would not take much to render an early designed crossbow useless as Nephi would not have had the means to repair the broken part while on the trail. My simplistic design below is an illustration of what Nephi’s steel bow may have been as an early variant of a crossbow. 
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