Sailrite Series Drogue I nstructions

Coast Guard Recommendations
for SeriesDrogue

LineLgthrequired

Displacement w/o bridle/ LineDiam  Anchor
inlbs. #Cones with 75ftleader  inches** WH. Ibs.
Monohull

10,000 100 246 ft. 5/8 15
15,000 107 258 ft. 5/8 15
20,000 116 138/139 ft. 3/4,5/8 15
25,000 124 145/145 ft. 3/4,5/8 25
30,000 132 151/152 ft. 3/4,5/8 25
35,000 139 157/158 ft. 3/4,5/8 25
40,000 147 110/110/112 ft. 1, 3/4,5/8 30
45,000 156 115/115/117 ft. 1, 3/4,5/8 40
50,000 164  120/120/121ft. 1,3/4,5/8 50
Multihull

6,000 130 296 ft. 5/8 15
12,000 140 312 ft. 5/8 15
18,000 150 166/167 ft. 3/4,5/8 15

Line Lengths:

**Note the line may be decreased in size near the
end of the drogue because of diminishing stress.
When making your own drogue, if more than one
line size is used, make each section roughly equal in
length. And, since eye splices are used to connect
different sized lines, when ordering, add an extra 4
ft. per line size for splicing. For example: for the
147 cone drogue which has a finished line length of
320 ft. you could order: 110" of 1" line, 110" of 3/4"
and 112' of 5/8".

Bridle Specifications:

Each bridle leg should be 2.5 x the transom width
plus a 2 ft. allowance for splicing and an appropri-
ate length for attaching it to the boat. Bridles can be
made from 3 strand line, double braided line or
wire. It is often a different color to help locate it
quickly. The line for the bridle should match the
strength of the largest line used in the drogue.

Anchor Specifications:

In lieu of atraditional mushroom anchor, lead shot,
chain or scuba weights may be used. See chart to
left for recommended weights.

Complete USCG Series Drogue FindingsRecom-
mendations:

Write or call The National Technical Information
Service, US Dept. of Commerce, 5285 Port Royal
Rd., Springfield, VA 22161 (ph.1-888-584-8332).
Ask for Document #ADA 188 598. Cost at this
printing $31.50. Or see compl ete document under
"Helpful Tips' on the net at www.sailrite.com.

The drogue instructions which follow are
compl ete from sewing the cones to use of the drogue.
Depending upon the drogue's stage of completion,
skip to the appropriate section to begin work.

"The Series Drogue is an uncomplicated boat
saver." It looks something like aparade of jellyfishin
singlefile and consists of 100 or morefive-inch-
diameter cones of Ripstop Nylon Sailcloth attached
every 20 inchesaong along length of line. A 15to
50 pound anchor fastened at the end of theline (to
avoid snags during deployment, amushroom anchor
or rounded weight may be preferred) keepsthe drogue
from popping out of the water, acommon problem
with existing seaanchors.

Thisnew Series Drogue was designed by
U.S. Coast Guard researchers after tests showed that
conventional seaanchors, which useasinglelarge
fabric parachute, are subject to fatigue failure asthey
fill with water and then collapse under the strains
generated by storm waves. They are often destroyed
before the storm calms.

The string of little cones used in the Series
Drogue ensures that most are filled and working at
any time, so the boat remains properly positioned for
the next wave strike (best capsize prevention for
breaking waves). The proper position has been found
to be"sternto" the oncoming waves; thiskeepsthe
boat running with the wind and waves, lessening the
relative speed of the onrushing walls of water.

The new Series Drogue's steadier grip ensures
that the boat's fittings are under a more-constant load,
whichislesslikely to destroy them. Insimulated
fatigue testing undertaken by the Coast Guard, the
drogue was subject to 15,000 cycles (the equivalent of
agiant hurricane) without afailure. It still looked
new and unworn, with only the cloth stiffness gone.

Drogue deployment and retrieval iseasy and
in most cases can be done hand-over-hand. Only in
difficult storm conditionswill awinch located near the
transom be desirablefor retrieval. (The droguewill
wind on awinch just fine.)



ConeConstruction

Sew 3 strips of 30" strapping to the Now sew your cone assembly together to
precut cones which come with thekit. Todoso | form atube. Match up the straight edges of the
lay aconeflat; then, place astrip of 3/4" strap on | cone. (The seaming lines should be on the outside
top of the cone (the side without seaming lines and the straps sewn on above should be inside the
marked). Each strip will be placed so that the cone.) Use 1/4" basting tape, if needed, to hold
11" radius of the cone (the wide end) will have the edges together for sewing. Sew on the
15 inches of the strap extending beyond it. The marked seaming line and then sew along the

5" radius of the cone (the narrow end) should outer edge. Use straight stitches, remembering to

have 9 inches of strap extending beyond it. reverse the stitches at the beginning and end of
Follow (Figure 1) for placement of the each run (Figure 2). Follow this procedure for all

straps and use the doubl e sided basting tape cones. Turn the cone assemblies rightside out

(seamstik) to attach the straps to the cones prior | when done. The straps will now be on the out-

to sewing. Once the straps are positioned, sew side.

along both edges of the strap using a zigzag
stitch about 1/4" wide or use a medium length
straight stitch. Follow this procedure for all
COnNes.

Cone construction (Figure 2)
Cone construction (Figure 1) .

Ripsto
P 1/4" seaming / sewing line

(sew with two rows of

1/4% Seaming / Sewing Line straight stitch)

1/4* Seaming / Sewing Line 9 (Line marked on bottom side)

(Line marked on bottom side)




Preparing the Lines
and Attaching the Cones

One or more sections of line are used for
the drogue. In order to reduce the size and
weight of the finished drogue, the line diameter
may be decreased toward the tail end of the
drogue where there isless stress. Thefirst 75 feet
of thelineisthelead line. No cones are attached
tothissection of lineasit islikely to be out of
the water most of the time. Therest of thelineis
used for cone attachment. Follow the Coast
Guard's recommendationsfor line size (see chart
on page 1) or just use the larger line recom-
mended for everything.

First cut the linesto the lengths specified
in the chart for the boat's displacement range.
Now install athimble on one end of the smallest
line. Thisthimbleisfor the attachment of the
anchor (other methods for attaching the anchor
to the drogue line may be used if preferred). All
other line ends should have eye spliceswith
approximately eight inch openings. These splices
are used for attaching lines together and for
attaching the lead lineto the bridle.

Toinstall thethimbleand to makeeye
splicesfollow the simple eye spliceinstructions
enclosed with a" Super Snake" Splicing Tool.
(Note: to find marks B & Cinthesplicing in-
structions, wrap the rope around the thimble.
And, in order to make atight fit for your thimble,
place marks B & C up about 1/8" from original
positions. The thimblewill be worked into the
spliceafter itiscomplete.) Follow either the"smple
eyesplice” or the"compound eye splice” instruc-
tions. Notethat theformer spliceisabit easier for
first timers. Onetip from our experience. Placethe
overhand knot with abight about 12 feet from mark
C (instead of 6 feet). And, assoon asitistiedin
place, pull the core out from the end of theropeas
far aspossible-- the cover will compressdown
toward the bight. Then smooth the cover out again
sothat it coversthecore. If theropewas not
"baanced” initidly, youmay find that the cover will
not cover the corecompletely or that it will bury the
corefor afew inches. Cut away any excesscoreor
cover. (if thecover iscut, it will be necessary to
reestablishthe B and C marks). This"baancing”
procedurewill makethefina burying of the cross-
over easier -- certainly more predictable.

Coneattachmentisquickestif thelinehas
been premarked. Stretch the line out on aflat
surface under moderate tension. Start with the
smallest diameter line at the thimble end. Mark
thelinewith afelt tip pen. Make your first mark
2 feet from the thimble end. Following marks
should beplaced at 16inchand 4 inchintervalsas
showninFigure 3. Do not be concerned if the

Series Drogue Construction (Figure 3)
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marksdo not end at an eveninterval. If thedrogue
ismade of morethan onelinediameter, follow the
same procedurefor each line section. Remember
that approximately 75' of lineat theforward end
should not havemarksfor cones. Thisisthelead
line

The cones should now be attached to the
drogueline(s). Positionthemin betweenthe 16inch
marks. Thiswill resultin mouth-to-mouth cone
gpacing of approximately 20inches.

Theattachment processistediousbut does
not requireany specia skills. Thelocation of each
coneisnot critical, and testshave shown that the
coneswill not pull out of thebraid with avariety of
insertiontechniquesbeing used. On averageit
should take about four minutesto install acone.
Thustoinstall 100 conesoneshould alow 2to 3
daysof reasonableeffort.

Slide all conesonto theline. Moving
groups to their approximate locations makes
things easier. Be sure all conesface the same
direction and that the small end of each coneis
closest to thetrailing end of each line.

Cone Attachment

Attaching the cone straps to the line
should be done with a Super Snake splicing tool
(see side bar for alternative method). Insert the
tool along the axis of theline as shown in Figure
4/top illustration. Place about one inch of the
strap into the wire loop of the splicing tool and

Figure 4
Attaching Cones

Nylon Double Braided Rope

Alternative Cone Attachment M ethod

Use of the Super Snake splicing tool to
pull the straps through the line works well
but can take alot of time. And the masking
tape to hold the strap to the tool can be a
sticky mess. An alternative method isto
create your own wire tool for strap inser-
tion. An oversized paper clip (about 2" long)
can be straightened and re-bent to look like
atall “U”. Theradius at the bend should be
about 1/8”. Or use afairly stiff small diam-
eter wire to fashion the tool.

Insert the tool along the axis of the line
as shown in Figure 4/bottom illustration.
Pass the tools bent end under about 4 to 6
strands of the outer braid only. Move the
tool until you can feel that it is under the
outer braid; then, rotate the tool until it is at
45 degrees to the axis of the line and push it
through the braid as shown in Figure 5/
bottom illustration. Now pass about two
inches of a cone strap through the open bent
end of the wiretool. Pulling the tool back
out will then pull the strap through the braid.
Note: it isnot necessary or desirable to pass
the strap through both the inner core and
outer braid of theline.

Insert the straps at the small end of the
conesfirst. When inserting the straps at the
small end of the cone, insert the tool so that
it isangled toward the small end of the cone.
At the large end of the cone, insert the tool
angled toward the large cone end (Figure 6/
bottom illustration).

now continue on page 6

Masking Tape wrapped
around Snake eye

Cone Strap

wrap with masking tapeto
formasmoother trangition
between thetool and the
strap. Passthetool end under
about 4 to 6 strands of the
outer braid only. Movethe
tool until you canfed thatitis
cleanly under theouter braid;
then, rotatethetool until itisat
45 degreesto theaxisof the
lineand pushit out through the




Figure 5
Attaching Cones

Rotate tool 45 degrees
and push the tool and strap
through the braid

Rotate tool 45 degrees
and push the tool
through the braid

Strap through eye

Figure 6
Attaching Cones

Super Snake Tool

inserted away from
cone ends to splice
straps to line

"OR-

Tool inserted toward
cone ends to splice
straps to line




Figure 7
Drogue Assembly

75’ lead line
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Attach two bridle
legs as shown above

braid asshownin Figure5/topillustration. Pull the
tool through thebraid until only thestrapisinthe
braid. The strap should beinserted under the outer
braid only. Removethetape and go onto the next
strap. Itisnot necessary or desirableto passthe
strap through both theinner core and the outer braid
of theline.

Insert the strapsat the small end of the
conesfirst. Wheninserting the strapsat thesmall
end of the cone, insert thetool sothat itisangled
away fromthe small end of the cone. At thelarge
end of the cone, insert thetool angled away fromthe
largeconeend (Figure6/topillustration).

Three straps on each cone end must be
spliced to theline. Insert the first strap, then
rotate the line about 1/3rd turn for the next strap.
And another 1/3rd rotation for the third strap.
Pull al strapsthrough and tie "Figure Eight
Knots" in each strap. There should be 1 to 3
inches between the knots and the small end of the
cone. At the large end of the cone there should
be about 2 to 3 inches slack in the straps when
the drogue lineistaut. The slack allowsthe
mouth of the cone to open fully underwater.

Due to stresses on the straps at the large
end of the coneit isrecommended that an "Over-
hand Knot" be tied over the Figure Eight Knot to
be sure that the straps will not pull through the
braid.

After the cones are attached, join the
sections of line together by passing the forward
end of thefirst line through the forward eye end
of the second line and then through the trailing
eyeend of thefirst line. Snug the linesto cinch
the connection tightly. Remember that larger
diameter linesarefollowed by the smaller diam-
eter sections. Make sure the cones all face the
same direction with the large mouth of each cone

7‘ Trailing
Eye splice to eye splice end thimble
transition between line sections

forward. Thetwo bridlelegs can also be attached
thisway (Figure7).

Bridle Attachment

» Attach to furthest aft and outboard corners
of amonohull.

o Attach to furthest aft or forward and out-
board corners of a catamaran or trimaran.

» Attach tofitting of adequate strength with
secondary attachment to distribute the load to
the hull structure.

» Attach the bridle so asto reduce chafe (do
not use fairleads unless absol utely necessary).

* Besurethat the cockpit areaand itshatches/
doors can withstand awater jet velocity of
15ft/sec.

Drogue Deployment

1) Attach the bridle to the boat making sure
they are not twisted.

2) Attach the anchor to the drogue end and slip
overboard to pay out the drogue. This can be
done from alazerette or a special drogue
storage bag secured on deck.

3) Oncethe drogueis set, the coneswill fill and
begin to produce a drag. Steerage will be lost
so the rudder should be locked amidship.

4) Crew and helmsman should go below.

DrogueRetrieval
Retrieval of the seriesdrogueis usually
accomplished hand-over-hand. Theload will
be significantly lessthan theworking load
during a storm. Further reduction of the load
can be achieved by heading into the seas so
that the drogue's velocity relative to the water
is zero.

In extreme cases awinch may be used for
retrieval. The drogue will compress around
thewinchwithout damagetoitsintegrity.



Other Usesfor the Series Drogue

In an emergency usethedrogueaspart of a
ground tacklerode.

Thedrogue can be deployed to stabilizea
rolling boat to go a oft.

Thedrogue can be used to decrease drift

toward alee shorewhen the boat isdisabled.

DrogueCare

Keep thedrogue out of sunlight to prevent
ultraviolet deterioration.

Once soaked in saltwater, wash andrinsein
freshwater to prevent theformation of salt
crystalswhich can damagethefabricfibers.

Sadi#

Self-Reliance Under Sail

TO PURCHASERS
OF THE SAILRITE SERIES DROGUE

Please determine prior to use whether
this drag device is suitable, adequate, or safe for
the use intended. Since individual applications
are subject to great variation Sailrite makes no
representation or warranty as to the suitability
or fitness of the series drogue for any specific
application.

DISCLAIMER OF IMPLIED WARRANTIES:
The goods covered by this contract are pur-
chased by the Buyer "asis"' and the Seller does
not warrant that they are of merchantable
quality nor that they can be used for any
particular purpose desired by the Buyer.

DISCLAIMER OF EXPRESS WARRANTIES:
It is hereby agreed that any description of the
goods contained in this agreement is for the sole
purpose of identifying them, it is not part of the
basis of the bargain, and does not constitute a
warranty that the goods shall conform to that
description; that the use of any sample or model
in connection with this contract is for illustra-
tive purposes only, is not part of the basis of the
bargain, and is not construed as a warranty that
the goods will conform to the sample or model;
and that no affirmation of fact or promise made
by the Seller, whether or not in this agreement,
shall constitute a warrant that the goods will
conform to the affirmation or promise.

©1998
Sailrite Enterprises, Inc.
4506 S. State Rd. 9-57
Churubusco, IN 46723
Phone (260)693-2242
Fax (260)693-2246
800-348-2769
email: sailrite@sailrite.com
www.sallrite.com
All rightsreserved.
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Donald J. Jordan
Consulting Engineer
113 EvergreenLane

Glastonbury, Connecticut

Structural Requirementsfor Series Drogue Attachments

Dear Skippers,

| am sending thisnoteto all purchasersof the
seriesdroguefor whom | have addresses. | want to
make surethat you all haveaclear understanding of
theloadsthat the drogue may impose on the boat at
theattachment points.

Several boats have ridden out severe storms
including one hurricanewith thedrogue deployed.
Thedrogueperformed asit should. Thecrews
reported that they did not feel threatened and the
drogue | oads appeared to be moderate. However,
none of the boatswas struck by adangerous
breaking wave such as capsized theyachtsinthe
Fastnet storm or therecent New Zealand storm.
On some of the boatswhich used aseriesdrogue
the bridlewasled through achock and belayed ona
sheet winch. Thisarrangement issuitablefor non
breaking wavesbut it may not be adequatefor a
dangerousbreaking wave.

For aboat displacing 30,000 |bs. model tests
and computer simulation predict that the drogue can
generate aforce approaching 20,000 |bs. when
struck by avery powerful (and fortunately extremely
rare) breakingwave. Thetestsalso show that when
the boat isstruck on the quarter, oneleg of the
bridlewill be subjected to 70% or 14,000 Ibs. Thus
theattachment point should havethe capability of
carryingaonceinalifetimeload of thismagnitude.

| have no information on the ultimate strength of
atypica sheet winchingallationanditwould be
difficult to eval uate each unique mounting. Unfortu-
nately awinch (or acleat) isnot anideal structure,
sincetheload isapplied abovethedeck lineand
tendsto overturn thewinch and tear it out of the
deck. Theoptimum attachment for thedrogueis
clearly astrap similar to achain plate, bolted to the
hull at the cornersof thetransom asshowninthe
sketch. Thisarrangement feedstheload directly

into the hull and imposesno bending or pullout loads
onthehull or deck. For aload of 14,000 Ibs. a
strap 1/4 x 2.25 x 18 inchesattached by six 3/8inch
boltswould provide aconservative design.

Suchadtragpisrelatively inexpensveand
should not bedifficult toinstall. You may never need
itbutitisprudent policy toinsurethat thefull
capability of your seriesdrogue can be achieved.

Miles Smeetonin hisbook "OncelsEnough”,
which many of you have probably read, presents
one of the best descriptions of the power and
unpredictability of abreakingwave. Itisthis
extreme casethat the seriesdrogueisdevel oped to
handle.

Listed below isatableof designloadsfor a
singlebridleattachment. Theseloadsarebdlieved
to betheworst caseloadswith some margin.
However, sincetheloadsare determined by thesize
and shape of theworst wavethereremains some
uncertainty asisthe casewith many natura phenom-
ena

Displacement SingleBridleLoadlbs.
10,000 5,000

20,000 10,000

30,000 14,000

40,000 17,500

50,000 21,000

| would welcomeany commentsor sugges-
tions

Peasant salling,
Donad J. Jordan




TRANSOM  WIDTH

Digplace Total Load

10,000
20,000
30,000
40,000
50,000

8,000
14,000
20,000
25,000
30,000

BridleLoad

5,000
10,000
14,000
17,500
21,000

5/8
5/8-3/4
3/4
7/8
7/8

Series Drogue
Bridle Design Regmits.

RopeDiam. ShackleSize

3/8
12
5/8
3/4
3/4

SUACIKLE

SIEEL. THIMBLE

Don Jordan



Notes on the Series Drogue
By Don Jordan, inventor, retired aeronautical engineer

The seriesdrogue was devel oped to perform two
separatefunctions:

1. To prevent the caps ze of monohull and multihull
sailboatsintheevent of alarge breaking wave

grike.

2. Toimprovethe motion of theboat in storm waves
and to reducedrift.

Most stormsdo not generate dangerous breaking
waves. A vessel may gothrough alifetimeof cruis-
ing without being struck by abreaking waveeven
though hurricanewinds have been encountered.

Although stormwaves moveat speedsup to 30
knots, thewater inthewavesmovesat amuch
lower speed. A boat lying ahull isnot subjected to
high forces. Experience and testing have shown that
awell found monohull with positive stability at 90
degreesroll angle haslittlerisk of being dragged by
non-breaking stormwaves. A multihull, however,

maly be capsized.

A dangerous breaking waveisformed by the
interaction of two or more stormwaves. Thistype
of wave hasalarge massof water at itscrest
moving at wave speed (20-30 knots). When a
vess lying ahull isstruck by thismoving massof
water, avery largeforceisdeveloped. Inatypical
event theboat has been successfully riding out the
storm for many hours, then, 10 secondslater it lies
dismasted and damaged. It isthefunction of the
drogueto turnthe sterninto thismoving mass of
water and pull it safely through.

Therisk of breaking wave capsizeisdependent on
theweight of thevessdl, with small light boatsbeing
at highrisk. Abovealength of 40' theriskisdimin-
ished, and above 60 few, if any breakingwave
capsizesareonrecord.

Onaconventiona monohull sailing yacht theunder-
water lateral surfaceislocated aft of the center of
the boat whilethetopside areaisgreater towards
the bow. When struck by amoving mass of water
thebow of suchavessel isdriven downby a
powerful turning moment. Therefore, itisnecessary

10

to useadroguefromthe stern rather than asea
anchor from the bow to align the boat with the
moving water and pull the boat through.

A multihull isrdatively symmetrica foreand ft,
althoughthereisstill sometendency for thebow to
bedriven down by thewave. Testing indicatesthat
either adrogue or seaanchor, if properly designed,
can beeffectivein preventing breaking wave cap-
size. However, theforcerequired of thedrogueis
lessthan that required of aseaanchor.

Some sailors have expressed reluctanceto usea
droguefor fear of being "pooped"”. Testing has
shown that aconventiona monohull or multihull will
performinasafe manner whenriding sterntothe
sea. Actudly, thestern generally hasmorelocal
buoyancy than thebow and will risequickly toa
steep sea. However, ssorm waveswill have white-
caps contai hing some moving water and thismay
splash aboard. In adangerous breaking wave strike,
moving water may sweep the cockpit and strikethe
companionway doors. Thisisunavoidable, andisa
necessary corollary to saving thevessdl.

Recovery: Thecrew of a40' ketch practiced
severa methods of takinginthedrogueinalForce 7
wind inthe English Channel. They concluded that
thebest systemwasto grind it inwith acockpit
winchalittleat atime, letting the seahelp you and
belaying whenthe pull washigh. Withalittlecare
they avoided tearing any cones. Another systemis
to preparetwo hel per lines, clamp onelineonthe
drogueandwinchin 3 or 4 feet, then repeat with the
other line. Thistakes 20 minutesor so, but issafe
and not particularly difficult.

Addingalightlineinparalel withthedrogueto
permit thedrogueto be pulled in backwardsis
definitely not recommended sinceit complicatesthe
gear and may lead tofouling under critical condi-
tions.

emal: donddjordan@worldnet.att.net
Phone 1-860-633-1702
Mal: 113 EvergreenlLane

Glastonbury, CT 06033





