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Pedro Serralheiroisa medical doctor who lives with hiswife and daughter in
Portugal. Pedro has won numerous recurve and compound championships.
Hismost impressive statistic isthat of the 153 individual events he has
entered, Pedro haswon 124 of them! Heiscurrently ranked No. 1in
Portugal.

To shoot a bow you need a string, preferably one made of the new synthetic
fibers. But which type of material will make the best string for my
application? How many strands should | use? What length should I make my
string? All of these questions and more will be answered in thisthree-part
series. We will deal with the following aspects of bowstring making:

Bow String Fibers, Understanding Them.
Almost all bowstringsin modern bows begin life as an industrial fiber. While

the brand names of many of these fibers are well known to archers, their
properties are lesswell understood. And the point isthe properties of these



fibersare of crucial importance when choosing strings for your bow, beit
recurve or compound. Today we have a huge variety of options, allowing the
customersto select the blend of performance, durability and cost that best
suitstheir needs.

Polyester (Low Cost)

Polyester istoday'sthe " classic" string fiber. It is called by the Dupont trade
name Dacron, although there are other suppliers of polyester fibers. Polyester
iswidely used for its combination of reasonably low stretch, good strength,
low cost and durability. It'sthe only fiber allowed on all wooden bows (except
some models) because it doesn't put great stress on limb hooks and wooden
handles. It isdifficult to control because it changes constantly in length,
especially on hot and humid days. Today some allied polyester fibersareon
the market offering the performance of regular polyester with greater
strength and less stretch. (see Table 1)

Aramid (Medium Cost)

A popular class of high performancefiber arethe aramids, the most well
known being Kevlar (a Dupont trademark) and Twaron (made by German
manufacturer Akzo). More susceptible to UV damage and breakdown dueto
folding and flogging, but much stronger than polyester, aramids present no
creep or stretch. Dueto unexpected failuresand a short life cycle, aramid
fibers have been replaced by newer and morereéliable fibers. Flex 1oss 28 %.

Product daker Strangth Fibar Typa Flax Loss  Strabch LCreap Fiis*

EET] Brownel 0 Ibs polyestar i) P [y 50
BS00 BCY 50 Ibs polyesiar 0% — bt 4200
BTS Erowned BE |bs gllied polyestar 0% e —++ 4200 E
= PEMN 68 BCY 57 lbs allied palyesiar 0% ++ =+ 4300
Tablel

LCP (Medium Cost)

Vectran is a high performance, thermoplastic, multifilament yarn spun from
Liquid Crystal Polymer (LCP). Vectran isthe only commer cially available
melt spun LCP fiber. It exhibits exceptional strength and rigidity, five times
stronger than steel and ten times stronger than aluminum. A natural aramid
replacement, also comes with unexpected failures which limit itsuse to
compound cables. L CP has no stretch, no creep, outstanding cut resistance,
minimal moisture absor ption and high abrasion resistance. Flex 10ss20 %.

HPPE (Medium-To-High Cost)

High Performance Polyethylene (HPPE) has a unique combination of
properties. Itsdensity isslightly lessthan one, so the fiber floats on water. But
itstenacity can be up to 20 timesthat of a good quality steel. Spectra and its
European counterpart Dyneema, the most well known products, offer very
low stretch, high strength, good UV resistance, and much less strength lossin



flex than Kevlar or Vectran. Although used on almost top brand bows, as
cables and strings, creep isalways a concern with this class of fiber, even in
the new ones like HPPE 2000, which offers 20% less creep than nor mal
HPPE. (see Table 2)

Product Blakar Strangth Fioar Typa Flo Loss  Stratch Creap Fif®
Faal Flight  Brawnedl B2 s Speacira 5% + ++ B0
Diyrea Flight BCY 1201bs Dyneama 5% + +4 BSO0
Fasl Flight 20008rownal 115 ks Specira 2000 5% + + ETS0
Dyne Flight 87 BCY 120 Dyneema SK 75 5% ' * BE00 i
ASH Angal 110 1bs Dyreama 4% * * i
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Table 2

Composite Blends (High Cost)

To address the unexpected failures found on no creeping fibers (aramids and
L CP), some manufactures have blended with great success Vectran and
HPPE. The best known are $4 by Brownell and 450 Plusby BCY. These
composite blends offer the archer the durability of HPPE with a much needed
characteristic for modern bows, no creep. Their strandsare alittle larger in
diameter than HPPE, so you will need fewer strands. With these fibers
bowstring strength is never a problem. (see Table 3)
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Table3
Creep

Creep isthe nightmar e of any competitive archer, because it causes different
string lengths over time. But don't be too concerned of that because with
modern fibers, even if they exhibit some creep, bowstringswill stretch to their
final length after you shoot 200 or 300 arrows. Then, when making a new one,
just compensate for the measured elongation. To have an idea what to expect
see Table 4.

Product Creep

450 Premium 1/8 in.
450 Plus 1/8
S4 1/4
Dynaflight 97  1/4
Fast Flight 5/8
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Table4
Fiber CycleLife

Only with aramids and Vectran are unexpected failures a problem. So if you
decide to use them, replace your bowstring very frequently and, even so,
expect some failures. With polyester, HPPE, and composite blend bowstrings,
replace them every year, or if you shoot a lot replace them 3to 4 timesa year.
Take special carewith the cables of compound bows. Any time you doubt
your compound cablesor string, or your recurve string for that matter,
replace them. If you shoot outdoors most of the time, your string and cables
liveswill be shorter dueto sunlight (UV deterioration). (see Table5)

Product Cyelas (o Failura

A50 Premiurm 325 000

i 450 Plus 545 00D

i 54 220 00D

= Dynaflight 97 850 DOD

- Fast Flight 722 000
Table5

Fiber/String Maintenance

With any type of fiber you will need to wax them to get the most from the
string in cycle life and performance.

Caring for those fibersis easy, no magic wax is needed. Just use standard
bowstring wax asyou have donein the past with polyester or HPPE. The only
exception isthe LCP swhere you will need a specially formulated synthetic
wax.

Strand Comparison

For a comparison of numbersof strands per string, see Fig. 6. To conclude
Part I, | invite you to examine Table 7 below, concer ning strings of 60"
length, where some curious data are shown. For instance, and assuming the
AMO standards of arrow weight, you will see that different fibersgive
different weight strings. Asthe Easton arrow selection tables are made with
Fast Flight strings, the lightest fiber, if you use composite blends you might
want to go with alighter arrow.

Produc] Murniber ol Sirands

450 Pramium 12
450 Plus 16
B4 10
Dynaflight 97 16
Fast Flght 20

BS0, BS0O, BTS, &
PEMNN &5 12




Table6

Product Slrands  Strength  Tolel Length Weight Spocl Length  Sirings from One Spoal
A50 Fhas 12 1660 ba 7I0In  Bmsdgr 11751 1858
54 10 1800 Ibs B0in  8703gr 1005 20,40
DF o7 16 2400 bs W0in  7e83gr  1750M 21.88
FF 2000 16 1840 Iba SB0in  B2sSgr  16EEH 21.10
FF Fii] 1840 [bs 1200m B029gr 2975 278
B 5D 12 600 o F200n arargr 10751t 17.92
B7S 12 660 Ihs THOin  SaSagr 10504 17.50
PENN &5 ¥ BAS Ibg TI0in  97ETgr 1075 H 17,52
| D75 16 2080 Ibs 960 in o0 gr 1877 it 23,46
Table7
Rmmmmd-zd Recommended
Bowstring center serving end serving Comments
Composite Mends Composite braided" Nylon For tear drops
HPPE Nylon Braided
Monofilament HFFE
HPPE Compaosite braided ™ Nylon For tear drops
Nylon Mylon braided
Monofilament
Polyester MNylon Mylon
Monofilament
* 0.021” (0.022") on 14 strands, 0.025” (0.026”) on 12 strands ** 0.021”
(0.0217) on

16 strands, 0.025” (0.026”) on 14 strands
Part 2

Part 2 Preparing the string making tools, including choosing serving material
In Part 1 we detailed popular string fibers. With this knowledge you can
make wise choices between them depending on your bow type and use. If you
are using a modern bow you can go with no fear to the newer ones, like HPPE
or Composite Blends. These two fiberswill give you better performance and,
most important, higher scores. But, like everything, they have some draw
backs—they are alittle more difficult to work with.

What About Serving Choice?

The servingsroleisto protect the bow string from premature wear and, on
the center serving, to give correct nock fit. Larry Wise has done a splendid
job in hisNock Fit article, Archery FocusVol. 3 No. 6, so | recommend
paying car eful attention to it to have a correct idea on what nock fit and nock
fitting is. There are several serving materials on the market, but basically
they comein following types:

Nylon serving

Thefirst serving material available and still excellent for end serving and
tying peeps. #4 —diameter 0.021"

Braided serving

Thinner than nylon serving, but weaker. #3 1/2 - diameter 0.019"



Monofilament serving
Several diameters 0.015", 0.018", 0.021", good for center serving and easy to
match nock fit.

HPPE serving
Probably the finest end loop serving. Normally strong two-ply construction,
excellent abrasion resistance. #2 —diameter 0.022"

Composite braided serving

Outstanding durability, excellent for center serving, ten timesthe life of
monofilament. Expensive, several diameters are available, for example
0.018", 0.022", 0.026" .

For moreinformation on serving materials see Table 1.

Don't take thistable as definitive, only as a guideline. Your experience will
dictate the best combinations. Mineis. HPPE serving for loops; nylon (lighter
than HPPE) for end serving; monofilament for center serving (without string
loop) or nylon (with string loop) on composite blend strings. On compound
cables always HPPE serving.

String Making Tools

Like anythingin life you could have a countless number of toolsto do the job,
but there are alwaysthe basic

and obligatory ones.

Fig. 1 The string jig. Notemesimpletoolsyou will
need; measuring tape, scissors, X-acto knife, lighter,
and marker.

The String Jig

If you have a Yellowstone string jig, go ahead, becauseit'sthe best on the
market. There'snothing you could do to improveit. But if you, like me, have
another make, with a few changesit will be almost perfect to make
professional strings. First, do not rely on thejig scale. Alwaysuse a
measuring tape to build all of your strings,

see Figure 1.



Fig. 2 To make very small strings, lengths between 10 and 20 inches,
you must use optional holeswith M4 or 1 1/4 8" threadsto reposition the U-
arm.

Next, the U-arms need to be as close as possible to each other (see Figure 2), if
you want to make yoke strings or the small tip string needed if using the
"Missing Link" (see Figure 3)

Fig. 3

Thisisthekind of work you could do by yourself. Note the small string and
the" missing link" piece. Take a close look and you will see that with
composite blends| don't serve the small string or the cable end loops. What
you are seeing hereis made from $4 fiber, Fast-Flite and nylon #4 serving.

Something very important. The best thing you could do to modify your string
jigisto make moving tipsfor the U-arms (see Figure 4). It'seasily done on a
metal lathe by you or by a professional. | strongly believe that it's something
that really hasto be done. All of the needed pieces are of aluminum (7075).
The moving tips will make the end loops a joy to do. Realize that the string's
quality can't surpassthe stringjig's quality !



Fig 4

Serving Tools

Thereare various models on the market. Beiter makes the best one, but it will
cost 2 or 3timeswhat aregular servingtool costs. Personally | usethe Bjorn
model. It issimple, easy to work with, and dependable. One draw back,
though —it's difficult passing the thread through that very small final hole.
Takeacloselook at Figure6.

Fig. 5 Fibers, servings, serving tools,
wax, a small rule, are all needed.
Have them on hand.

A Bjorn serving tool with nylon serving. Note the way thethread is passed
through the different holes. It's crucial to obtain a constant and correct
resistance to make a perfect serving. If, for some reason, you need more
tension, just tighten the nut. (see Fig 6)




Fig. 6
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Figure 7 Make drawings of every string configuration you will have,
with all marksand measurementswritten in. It will pay dividendsin
thelong run.

Part 3

If you haveread parts| and |1, you should have the necessary knowledge to
choose all the fibers needed to make your particular strings. If thisisyour
first string, be patient and like everything worthwhile, it takes practice. Make
your first two or three stringswith Dacron, the least expensive fiber, and only
when you feel confident make the final string with the chosen material. Now,
everything isready, let's make a bowstring; itseasier than it looks.

Y
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String Jig Figure 1
String Jig Fig. 1

Part 111 —Making The String
First, take a good look at Figure 1 (right), becauseit'sthe starting point and

all therest isrelated to it.
If you want your string to be 106.5 cm (1 cm = 0.3937 inch) long, the jig must



measure 106.5 cm, see Photo 1. Remember that accuracy starts here.
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Photo 1

Start the thread by tying it (in this case Fast-Flight) to the bottom of the base
of posts C and D, then wind up to the post C, then wind past on post D, see
Photo 2.

Now wind to the post A and then to the post D, half as many times asthe
number of strands. If you want a 16 strand string, you'll need eight passes,
because each pass makestwo strands. When therequired number of strands
iswound on, finish the thread by winding it again on the base of posts C and
D, see Photo 3.

Photo-3

Pay particular attention when winding. To get the same pressure on every
strand it isnecessary that the strandslay side by side and not one above the
other, take a close look at Photo 4.



Photo 4
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String Jig Fig 2

Next rotate both post bases—swing post B out and post C out (Seethe
usefulness of rotating post tips?) exactly in opposite directions. Y ou will end
up with both arms parallel to each other and perpendicular to the base of the
jig, asshown in Figure 2.

Photo 5

Make surethereisgood tension on all strands, if not, loosen up the string jig
alittle, pull the arms so asto stretch the strandstight and then retighten the
jig. Begin serving (in this case with Fast-Flight thread) thefirst string loop
between post C and post D. Normally thisservingis12.5 cm long (5"), but it
can belonger or shorter if needed. Sometimes | use no serving on string loops,
likethe onesthat are attached on wheel pegs, see Photo 5.



between strands beginning of serving
S # string

N
serving tool

Figure 3
Fig3

Start the serving as shown in Figure 3 (above)

Adjust thetension on the serving tool so that the serving iswound on even
and with correct tension, asin Photo 6. If it istoo loose, the serving will
separateor dip; if it istoo tight, it may break under stress. Thistakes
judgment you can only get through experience, but you may be ableto get a
mor e experienced string buil-der to give you some guidance.

Photo 6

The 12.5cm (5"), of serving is enough to make the loop and a small amount
needed to make an overlap, see Figure 4.

To tie off the serving, follow the steps 1, 2, and 3.



direction of sarving 8-10 turns in opposite direction
string

maintain lension
Step 1 l

—_—
direction of serving
string
Step 2
pull
string use a pancil or othar
small itemn 1o maintain
Step 3

tansion and stop
twisting

Untie the beginning and the end strands and cut them off close to the ends of
the serving. Now return the string jig to the configuration shown in Figure 1,
and proceed to make the end serving, see Photo 7.

Photo 7

Takea close look at thisphoto. You'll seethat the loop istied on to the post.
Thiswill prevent the two arms from coming apart. Serve the serving (in this
particular case with No. 4 nylon) asyou have served the string loop. Nor mally
thisservingis 12.5 cm (5") long. Eventually you'll end up with something like
that shown in

Photo 8

At this point you should have one loop complete. With the string jig like in Figure
1, turn to post A, to make the other loop. Mark the string 6 cm from the post, like
Photo 9.



Photo 9

Lineup postsC and D likeon Figure 1 and put posts A and B like Figure 2.
Now we ar e going to make the other loop, see Photo 10. You havethe string
marksthat show you the correct loop place. Remember to allow for a small
overlap on the mark indicated by my index finger in Photo 10. Repeat the
procedur e that you did to finish making thefirst loop. You should end with
two loops.

Photo 10

Takeyour proud new string from thejig. Yes, it'sdone—by you! Oops, is
something missing? Yes, where'sthe center serving? Relax, the center serving
should be done with the string on the bow (my way of doing things). Why?
Simply because you can't put as much tension on the string in your jig asyou
can on the bow. (Thelimbs put hundreds of pounds of tension on your string.)
Without that kind of tension when you make the center serving, the string
will rotate so badly that it will be useless. Remember that the center serving
must be applied very tightly, to prevent it coming apart.

Wi T "I:"»I T R

The center servingiseasy to do on recurve bows, but on compound bows you
must spread the cables to make space for the serving tool. You will probably
need some kind of a string spreader (remember Part 11?) to make a big



enough space to pass the serving tool through, see Photo 12.

To spread the cables from the string, | use a Jim Dandy tool. On all my
strings, because | use a special nock set, | use No. 4 nylon to make the center
serving. But | recommend you use another serving material, especially on
those dippery new synthetic fibers (like Dyneema or Fast-Flight or the new
A serving). With a squareruler mark the nocking point and then measure 10
cm (4") above and 15 cm (6" ) below that point to show you the center serving
position. | prefer thisserving length, because it has proved to be the most
"gpread resistant." Making the center servingislike making the other
servings (see Steps 1-3 above), except you must put much more pressure on
the serving tool. Without experience | do not recommend melting the serving
endsto finish servings, just cut them close to the serving.

Now that you have your string complete, shoot 50 to 100 arrowsto let the
string " settle down,” and then put the necessary twistsinto the string to bring
the brace height to your needs. My experience tells methat with the new low
creep fibersthisisalmost not necessary, but | continueto do it. If you are
making a spare string, put it into servicejust likethe original one.

Onefinal remark, some archers, like myself, " burn" the string to take out
excess wax and place the strands close together, see Photo 13. The " burn”
meansto " burnish” thestring, that isto rub the string hard with aragor a
piece of suede.

If you use a colored fiber expect to have some color come out on your rag, in
thiscaseared $4 string and cables. After " burning" a string it becomes
much softer to the touch and performs better.

Making your own strings and cablesisa must in archery, because you can
craft that special length, number of strands, and serving combination that
best suitsyou.

Good shooting.

Several Corrections



Teoduet Moy Strength Fibeer Ty'pe Flex Loss Stretch Creep Fi/iv*
Fast Flight  Browrll #5 b Spectra i% * L5 L]
BCY 10 s Dyeeemma 5% + +r B0
Fast 200 Broverll 135 b Spactrs 2000 £ + * &750
Dwra 7 Y Iﬁ%: Dynewoa SK T i: # . =00
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DS Hmwml.l.m 120 ks Drruserra 55 75 % - * ELal

From akind letter from Brownell & Company, | realized that several errors
werein the Brownell fibersdata. First, the values of string break strength of
Fast Flight and Fast Flight 2000 were wrong. The correct vales are 95 and
135 pounds, respectively. So hereisa new Table 2—Corrected.

Produst Surands Scmﬁl Total Lergth  Welght  Spool Length  Strings from One Spool
A50 Plus 12 1850 T30 [T 75 & 1958
&l 10 1500 Ths S0 703 gr 1005 £ . i 801
DF 57 16 1920 Ths Bl i TN gr 1750 ke s
FF 2000 16 2160 Ibs 560 in B8 gr TeEs e bR
;o Fiil 1900 Iba 1200 i B gr 75h .75
B5) 12 00 Ik 720 in STET gr 1075 h 1792
B 12 660 Ibs 720 i P 1050 e 1750
FENMN 66 12 6 s TH0 im Y767 g 1095 h a2
D7 1% 2080 Ths %40 in 50 g 1877 fe L BT

Since Table 7 was made using data from Table 2, some errorsalso occurred
in that table. A corrected Table 7 isavailable.

In addition, Brownell has informed usthat Fast Flight has only 14 inch of
creep and $4 only 1¥8 inch. We apologize for any inconvenience that these
errors might have brought to Brownell & Company. Pedro Serralheiro

Brownell emphasizesthat it isimperative to compare like fibersto like, such
as polyethylene string fibers (Fast Flight and Dyna Flight for example) to
other brands of polyethylene fiber and composited polyethylene to other
composited polyethylene fibers (for example S-4 and 450 Plus).

It isdifficult to find incontestable data since the archery industry does
support independent testing, so the data must come from the manufacturers
themselves. For ThisMagazine's part we will in future do a better job of fact
checking, which companies, like Brownell, do admirably.

We add our apologiesto Brownell & Company, alongtime supporter of This
Magazine, for any upset we may have cause them. Steve Ruis, Editor

web site http://www.ar cher yfocus.com
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