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Summary

Norse hair combs have been found dating from tHa15" century all over Scandinavia. The primary material for comfas antler, due to its
strength. The tools used have much in common with carpenthptacksmithing, though the saws and files must be mucin.firtee manufacturing
and artistic style of these combs are very similar all overtorse world.

My primary sources are archaeological artifacts from thppeogate site in York, various digs on Gotland, and artfasaw in various museums in
Denmark.

A Norse composite-construction comb consists of two sidéegl between which are sandwiched the tooth plates, heisdig. The teeth are then
cut into the tooth plates. This composite constructionh@da strength and weight. Because antler has a spongy wd#ceccenter, these plates
must be cut from the hard outer layers of the antler.

| learned a few things from my errors in making this comb. | soiine tooth plates too close to the center of the antler,theguh some porosity on
one side. When the teeth were cut, hidden stress in the ttaittsraused some of the teeth to bend up to 1/2 mm out of adighrRinally, | did not
measure carefully when placing the decoration. | hope taecbthose errors the next time.

Historical Documentation

There are many archaeological finds of combs in the Vikingavdn the Norse culture, a comb was an everyday object twabe found in the
graves of both men and women. The comb was usually placedimzaelt area of the body, and combs only rarely having halésihg them by,
suggesting they were usually carried in pouches or pursatsgon 2).

The majority of combs were made of antler, usually red deexd@tegor 1907). Archeologists theorize that the antlenfwhich combs were made

was harvested, i.e. picked up after the deer shed theiramigurally. Such antler would have been an item to tradee@bdmb-maker in exchange
for finished items such as needles, buttons, and of cours&so
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Page 1924 of MacGregor, shown below, illustrates an assattof combs from the 6, 11, and 13" century layers of the Coppergate site in
York. MacGregor has many more drawings and photos of comhshis picture shows the common characteristics of the ritgjof the combs and
fragments found on that site. They are all single-sidedtfter one side), and consist of narrow tooth plates sanddibleéveen side plates of semi-
circular cross-section and held by rivets. The spaces lgetthe teeth are nearly uniform but not perfect, just as tothtolates vary slightly in

width. A few saw marks show that the teeth were cut after thmlroas riveted
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Fig 868 Single-sidod compsite antlor coubs from 16-22 Coppergate, Poriod 445 (7534=5, Periad SCF (7996 auf Period 5Cr 75978,

TEN-2). Seale 1.2 together. The teeth are usually not cut all
the way to the ends, presumably for greater strength. Tle¢srare usually on the joins between tooth plates, even emating joints, but through
the end plates (1931). The backs of the combs have a curved ghat the inside along the teeth may be curved or straigiheSaces of the comb
have decorations made by saw cuts, usually in a variety ahg&@ patterns, or a ring-and-dot pattern made by an unkrioal. In most cases the
decoration shows no regard for the placement of rivets,estgyy the side plates were decorated before the rivetsingedled.

MacGregor also goes into great detail as to the frequenciffefent styles, materials, and decoration among the mautsf The average comb was
single-sided, decorated with saw cuts in a pattern of liard,had a curved back.

Carlsson illustrates combs from more recent digs on Gotlahid photo, numbered C.10221-130-2, shows a complex dairg-and-dot decorative
pattern, as well as the spacing and tapering of the teeth.

This photo from Carlsson, numbered C.10221-130-3, shoavbditk of a comb, showing the tooth plates sandwiched bettheeside plates. Again,
their width varies.
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This photo from Carlsson, numbered F18423-5, shows a cestien where a comb broke, reveals several things.
tapered shape and rounded edges of the teeth are cleablgvisirthermore, the tooth plates do not taper where th
are sandwiched between the side plates, suggesting thtaidtetaper was filed after the comb was assembled. Th
semi-circular cross-section of the side plates is alsoalIsvin the photo. Finally, the saw cut that created the tdeth
penetrates into the side plates along a straight line, giyistrong evidence that the comb was riveted togetherde
the teeth were cut.

This photo from Carlsson, numbered F18423-4, shows an deashpow the tooth plates on the ends were wide, with no teethe far edges, to
help protect the teeth from damage. It also shows how thé tdates are not all of equal width.

Sawyer shows a nice photo of combs, antlers, tooth platespituer raw materials on page 107, which i

shown to the right. These items date tdhlrzantury Dublin. The raw materials shown here look very
similar to the raw materials left from making my comb.

Sawyer also quotes from an Irish poem, in which the taxesltriehurch were listed. These taxes

included, "a comb from every comb-maker," (107). If the twedis important enough to be taxed by the

church and mentioned in the poem, it is likely that comb-mgkias a skilled and respected trade.

Comb-making requires a thin, finely made saw similar to a ennchacksaw. Such a tool is difficult to ®

make, and using it effectively would take great skill. Combking also requires a drill, hammer, and ve ﬁ,

thin files. Due to the need for special saws and files, comdxgyprobably expensive items to buy or tra ﬁ E* M d 'ﬂ
i

'J'ur‘
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| saw some of these tools in the Danish National Museum in
Copenhagen, shown in this photo taken by my lady. | also samyma
combs in several different museums during our visit to Dethima

Process and Materials

| selected a piece of elk antler because it is similar to tlledeser
antler available to the Norse craftsmen. Like my predeasssased
harvested antler. The harvested antler has color vargiioi due to |
the action of weather and sunlight, as well as tooth marks small
animals. For the rivets, | chose 16-guage copper wire bedais
easier to work than iron.

I made all cuts on a band saw, drilled holes with a drill pressi did the rough sanding on a belt sander. The Viking cra&ftsused hand saws, hand
drills, and files, of which a few survive. | did not wish to wasntler, and so chose the greater degree of control aleildth the power tools. Use
of the power tools also made the project much quicker to aptiem | did the decoration, final shaping, sanding, angfimg by hand.

The drawing below, which | made years ago when | did my firshbpshows the basics of the process:

I. Cut side plates from a long section 2. Cut tooth plates from short sections
of slr_aa'.ghpllinller beam. length of straight antler beam. The length
of this piece determines the of the plates is the height of the comb,
approxmate leneth of the comb. and it 15 best to overestimate this due
Tﬁgside plates have a semi- to sanding down the s later. The
circular cross section. short sections used for tooth plates

are best cut from less straight beam
/?I sections not suitable for side plates.

3. Put a final shape a }
final assembly, because the rivets will prevent this later. Clan\}p .
the tooth plates between the side plates, drill and rivet. The Viking
craftsmen put rivets on the joins between interior plates in order to get
a lighter comb with fewer rivets.  Afier flattening the rivet heads, sand or
scrape the (inal edges, cut the teeth, and sand or scrape the edges of the teeth.
Geometric designs on the side plates were popular as decoration.

nd sanding on the side plates prior to

DAMIR BORRYSKY

First, | cut a long piece of antler beam. Choosing the sttaggtside, | cut the side plates from opposite sides of thenb@hese pieces began 1/4 of
an inch thick and nearly 3/4 inch wide, but sanding them téouni size reduced their width and thickness. | clamped tregather and then sanded
them, which made it easier to get a uniform size and shapsolralinded the edges to get the semi-circular cross-sesgtemin period examples.

Next, | cut some antler into shorter sections suitable fothiplates. These plates were about 1 and 1/2 inches longgéwiat for the curved back of
the comb and ensure all the plates would be long enough. heubbth plates about 1/8 inch thick. Then | sanded each céécoff the outer
edges (curved from sawing out of a circular cross-sectmmdke their edges parallel. When cutting the tooth plateadito avoid the soft inner
core of the antler. The scrap left over from the project, Whgpart of the display, illustrates how soft this core mates.
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When all the plates were cut, | laid them out to find the longess that were free of flaws and would fit well between the ilates. | chose 5 of
the 7 plates | had cut. | sanded them to uniform thicknesg)te8/82 inches. | was measuring "by eye" and "by feel" as eégpeed Norse craftsmen
probably did, though I lack their experience. When choobiog to sand each plate, | sanded either the side that wasdse t the surface,
because they had too many cracks from the antler surfackee @ide that was cut too close to the center, because thepdadlich porosity.

Having chosen the tooth plates | wanted, | put the widest ongke outside. The end tooth plates are important becaagé#tve to withstand a
rivet through their center, as contrasted with the otheteglavhich generally get rivets through their edges. Théstepwould also lock all the other
plates between them and be subject to stress where theygedieyond the side plates. The tooth plates are not unifomidih, just like the period
examples.

The next step was to decorate the side plates. The decosativeuts commonly found on Norse combs are much easier tofdeetzssembling the
comb. I made some saw cuts in the shape of my signature rucieedd did not like them, and used a triangular file to wideart.

My research has not found any tools positively identified aimg-and-dot maker, so | invented my own. | fashion .
a tool shown in the diagram to the right. | took a nail, pounttelhead flat, and filed it to a forked shape, with on &
leg slightly longer than the other. | made the handle on a&lath ==

consisting of a bead (sphere shape) that fits my palm ande(spool shape) for my finger and thumb. | heat-set the taoltime handle, by heating
it red-hot and then shoving it into the wood. This caused thedis resin to melt and "glue" the tool to the handle. Thi$itosed to bore a tiny
hole into the comb with the longer leg. Then, by rotating tregker leg in this hole, | dragged the short leg along the sarfa create a ring-and-dot
pattern. | put a couple of ring and dot patterns on the sideglaentered between the saw cuts and the ends.

| clamped the tooth plates between the side plates. Thisneayg because | wanted to line up the tooth edge of the platbigh is more visible than
the back edge hidden between the side plates. First, | uskechreeswax as temporary glue to hold everything togettilled the holes on the
drill press, because of the finer degree of control than wittand drill which the Norse craftsmen would have used. | gtadps to hold the
assembly together while drilling. After | drilled each holeiveted it and re-tightened all the plates prior to dniffithe next hole. This ensured that
nothing had a chance to slip or loosen while | was moving ckarpund, because even with the beeswax the plates had atgrideslip.

For the rivets, | used 10-guage copper wire because it isrsafitd easier to work than the iron used by the Norse. | cut tfeeakout 1/16 inch
longer than the thickness of the comb and filed the endsAf&r slipping a piece of wire through the hole, | tapped the®into a mushroom shape
with the hammer. | alternated between beating the centerat@ the rivet shorter and fatter, and beating the sidesafitet head, to make a
rounded dome shape. This technique shapes the rivet hediglatahs it into the hole.

When all the rivets were in, | sanded the edges of the backestt to shape. This included rounding the back where thé ates protruded,
giving a nice shape to the end plates, and making a smootbhdtsaurface where the teeth would be cut. | also taperedibih plates by carefully
sanding them along the length of the comb.

Now that the rivets were placed, | added more ring-and-didépss. The patterns are not well spaced because | had befit between the rivets and
the ring-and-dots that | had previously made, but the corakdd too bare with only two ring-and-dot patterns on each.didretrospect, a more
period approach would have been to ignore the rivets wheardtng.

Next, | marked where the teeth would be cut. | had to take intmant the width of each tooth plate, the thickness of theldade, and the desired
uniformity of appearance. Such care is vital, because ting Jeetween tooth plates become spaces between teeth.dReb@utooth plates are
slightly different widths, the spacing of the teeth is abb@tinch but not exactly the same for each plate. The tootbisgd achieved was close
enough to fool the eye and is superior to most of the artifaniles | have seen. | marked the teeth positions both on thenbp@ttom of the tooth
plates to ensure the teeth were parallel. | cut the teethebahd saw.

Next, | tapered and smoothed the teeth. This was the mostciimguming portion of the construction, because of thecdeli of the teeth and their
number. The Viking craftsmen are believed to have used ditealifor this work, but sandpaper is what | could afford toybLtapered the teeth and
rounded the edges with 200-grit sandpaper, then smootleeeliies with a linen strip coated with beeswax and antler dust

Finally, | put a finish on the comb. Because the harvestel@diawas very dry and more brittle than "raw" antler, | wantedjitve the antler a bit of
moisture and protect it. | rubbed hot beeswax on the comb, ploéished it to a shiny smoothness with a linen cloth. Whitamnot document the
beeswax finish, it is a material that would have been avklaha Norse comb-maker, and it makes the teeth glide nibebygh your hair.

This comb took three hours for cutting and riveting, and affiga hours to sand and finish. | made it for my lady, and ithailid a great deal of
authenticity to her costume.
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@Back to Danr's A&S page.
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