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PER SELDEN AB RIGGING_INSTRUCTIONS. May 1971.

BOAT EQUIPMENT =as=a==S=s=Sszz======
421" 06 V.Frélunda

I'or single spreader mast-head rig stepved on dock.

Includes, in principle, even where mast-step is under °
(Gothenburg) SWEDEN 4 =g - ;
*Telephone 034-292030 deck. We have permission from Sparkman & Stephens to

s

distribute their "Type Plan-111"which concerns wedging
(support) of "through—-dack" stepping of mast in the deck-
pPlan. A photocopy of this recommendation will be forwarded
upon request at a price of Sw.Cr. 10:—.

AN TMPROPFRLY RIGGSD LIAST CAN BW A SAFETY HAZARD.
Thereforc read carefully the rigging instructions and note how the rig is affected
by various stresces upon shrouds and stays under sail. This will give you a better

urderstanding cf the Zunction of the rig ond thus it is possible to make necescary
adjustments for example during hard off-shore sailing.

If you connider these instructions detailed — it is nevertheless advantagoona to

rend_them carefully!” That material with which you arc already tamiliar ¢.a bo

read quickly, butv tast with which you are not familiar must be studiecd carefully

in order to provent a mast failuro.

GENERAL OBSFERVATIONS O MAST-TOP RIGGING AND REQUIREMENTS FOR EULL.
Th2 rapid develcpment of off-shore racing the past few years made it necessziy %o

design increasingly sirengor rigging. For example - in a modern success<il "half-
ton" racer the forces placsd on the rigging, and therefore also on the huil, ara
approximztaly 50% more than those of an "average' yacht of the same displacemont.
This is due in part to an increased beam (which gives extra stability) plus the
fact that the shrouds are moved inboard from the gunwale (which gives less support
angle and thereby highsr ccmpression loads upon the mast). In addition to this is
the tendency to have longer unsupported mast sections. The resulting increase of
dimensions necessary for the mast and rigging is relatively easy to achievre as com-
pared to the difficulties in strengthening the hull for these additional stresses.

The necessity, however, for careful trimming (tuning) of the rig is exseedingly

important and teconas, in our opinion, a more vital safety considarccion than an

eventual overdimensioned mast profile. In other words: it is often possible to
support a wealk maat profile with proper rigging — but a strong masi vrofile can
fail due to impropsr rigginsg.

The Seldén mast on your boat, with accompanying rig and equipment, ie dime1sioned i
accordance with the latest experience and knowledge. Stock bozts built in series,

- supplied with Seldén masts, are tested for stability - which gives us an evczllent

basis for calculating the rig dimensions necsssary. In conjunction with notifying

the customer the results of this calculation we also give the following informatior

(B 1) Compression load which the mast step must withstand (this figure is
generally between 1.5 to 2.5 times the displacement weight of the boat).

(B 2) Loaded stress for which stay fastenings and chain-plates shall be designed
(this is usually near the displacement weight of the boat).

(B 3) Suitable standing rig, where we take into consideration both the sailing
loads and how the wire stretch factors affect the mast.

It is necessary that the following design requirements have been fulfilled:

(B 4) The chain plates for the uprer shrouds must be mounted on the mast center- p
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(B 5) The vertical angle of the forward or after lower shrouds must be at least 50
from the mast centerline (as measured in'(B 4). This requires that the distar
ce Torward or aft of the upper shroud chain-plate shall be a minimum of 9 cm

. (3.5/6") for avery meter (39") of the vertical distance between the mast
fastening point of the lower shrouds and the deck measured fore and aft.

8hall always bo considered.) The aft lower shroud angle is not quite so
important.
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All fastening points for shrouds and stays shall be angled in the direction
of pull. (If the chainplates and stay“eyes are of stainless steel, this can
often be done by using a large wrench.) '

If the mast is stepped on deck, it is essential that the mast step is hori-
zontal. This is to say that the mast cannot be loaded "on the toe" - or forward
edge of the mast. (To prevent this we are now constructing our mast base fitt-
ings with a slight curvature.)

C.PREPARING THE MAST FOR STEPPING.

(c1)
(c 2)

(c 3)

(C 4)

(¢ 5)

When you inspect the mast we ask you to check that the through-bolts in the
mast are riveted.

If the mast is delivered unrigged, the running rigging is mounted first and
thereafter the stays and shrouds.

On the smaller mast top fittings with two sheaves, it is obvious how the hal-
yYards shall be mounted. A topping lift must go over the spacer rivet between
main halyard sheave and the backstay block. A strap on the fore side of the
mast-top fitting is for the spinnaker halyard bolt. The fore-stay is attached
to the forward thwartship rig bolt.

The most common way to use a four sheave mast—-top fitting:
Jib halyard
Reserve jib halyard (ev. messenger line)

Main halyard
Topping 1ift (For ocean sailing it is advisable
to schackle topping 1lift at masthead

Forward port sheave
Forward starboard sheave

Aft starboard sheave
Aft port sheave

Normally the halyard is coming out of the mast base fitting according to the
following:

(The illustrations show the mast base fitting from above.)

Mast base with provision for 6 sheaves
(for mast top fitting with 2 halyard sheaves)

Foresail halyard /’f—ﬁ\\ .‘e’f#ﬂ#fﬁ,-Ev. internal 1ift

*‘h-‘~‘_“‘“—=;m =

Ev. internal topping lift — = \= Main halyard

Foresail halyard

Mast -base with provision for 6 sheaves
(for mast—top fitting with 4 halyard Sheavesl

i

Internal 1ift

Spare foresail halyard
T

Internal topping 1ift ——"" X—— ==—————— Main halyard

y

Mast base with provieion for 8 sheaves
(for mast-top fitting with 4 halyard sheaves)

Spinnaker lift Ev. second 1lift

\— —/
_ [ e
Topping 1ift

R

\__ —] < Spare foresail halyard

Main halyard
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. (C 6) Mounting of halyards: F

(c 1)

(c 8)

(¢ 9)

(¢ 10)
(6 913

(¢ 12)

In 4-sheave masttop fittings the dividing plate shall be removed to provide
more space. If a messenger is fitted, it is fastened to the halyard and taped.
Pull the messenger carefully to prevent parting. If there is no messenger
line, do as follows:

- If there are other halyards in the mast, these shall be stretched hard -

- The upper end of the mast should be raised as much as possible in order to
feed the halyard through the mast to the base fitting -

~ Control carefully that the halyards are not mounted on the wrong side of
the through bolts. From the mast top you can see how the halyard shall
pass the bolts -

At the mast base the halyerd shall come out in such a way that it cannot
jamb other halyards -

- It is easiest to take out the halyard in the mast base with a bent stecel wire-—

On mounting the spinnaker halyard be careful that the block swivels freely in
all directions.

Control that the halyards have the right length. Tho main halyard schackle shall
come close to the top without being stopped at the base by a2 splice, for instame.

The same is true for a jib halyard with rope through the mast base shcave.

When the wire goes directly to the winch drum, it ought to be 4 — 6 turns of
wire on the winch when the halyard hook is 30 cm (one foot) from the mast top.
With this arrangement you presume that all headsails have equally long luffs by
having wire straps attached to the heads, which makes them of equal length.

When one end of the spinnaker halyard is made fast on its' cleat, the other end
should be 1.5 to 2 m (5 — 7 feet) past the mast base.

When the dividing place between the sheaves is replaced, check that all shecaves
are running smoothly, applying grease when necessary.

Standing rigging.

— All halyards shall be stretched well to prevent tangling -

— Put on all shrouds and stays and check that they are frece to move in their
load directions. Lock with stainless key rings or cotter pins. Cotter pins
shall only be parted about 10° — 20° (for casy service and long 1lif>).Protect
the sails by taping all cotter pins (since the tape may loosen, it is wise to
file down the sharp points of all cotter-pins before taping) and control at
the same time that therec are no other sharp points on the mast or the rig

for example pressed fittings), which can cause harm to the sails.

Please note that on 4-shcave mast top fittings the forestay and backstay must
be mounted in toggles (of which there are different types for single and
double stays). Thus it is not allowed to mount the stay directly on the
thwartship bolt (which in that case would be given an excessive bending load).
Generally specaking, no stay or shroud shall bc mounted directly on a rigsing
bolt which has an inside free length of over 15 mm (5/8").

Check that all electrical (and clectronic) equipment on the mast is in
function.

If the yacnt is measured under a racing rule control the rigging for this
rule.

Do not ‘forget the mast-head wind-indicator.
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D. PRACTICAL ADVICE FOR STEPPING MAST.

s i 4 .

(D 1) When shrouds are mounted on mast, check each pair carefully and take

(D 2)

(D 3)

(D 4)

(D 5)

(p 6)

(o 7)

special note if there is a variance in length exceeding 5 mm (3/16").

0il the turnbuckles. (Propeller grease is satisfactory - Molykote is better —
and water-free lanolin as supplied by a druggist is clean and excellent.)
At the same time grease the roller-reefing gear.

It is very important that the spreaders form an equal angle of the shroud
above and below the spreader and that the spreader is firmly fastened at

the shroud and at the mast. See the special mounting instructions for the
various types of spreaders, which are attached to them at delivery. Should
these instructions be missing, all of our types are described in Section | —
side 10,

OBSERVE! Sideswaying of mast during stepping can damage the mast - and
base fitting.

If the mast step allows various ad justments fore and aft of the mast foot,

read (B 4) and (B 5) carefully!

When rig is tishtened.

Mount all the turnbuckles with the right-hand threads downwards and checlk
that they can move freely at their angle of tensicn.

OBSERVE! This is not merely the normal angle of tension as the angles
Cchenge, for example with someone taking a firm grasp on a shroud. The
forestay should allow a 200 angle in all directions due to the variois
angles of load on this stay under sail. 'Toggles are recommended whercever

‘there is even a slight risk of bending the turnbuckle.

Note - Superstone turnbuckles are unusually susceptible to bending.

Ad just the rigging by hand and adjust for eventual differences mentioned
in (D : ) (Normally it is best to measure from the end fitting of the
turnbuckles to the deck, as the deck fittings may vary.)

The mast should be stepped vertically. - Sce (B 4) and (B 7).

Check instructions for load tensions - (Sece B 5).

THE PURPOSE IN STAYING THE MAST IS THAT IT SHALL BE STRAIGHT WHEN UNDBR SAIL.

When rigging, give the upper shrouds and back stay a tension of ahout 10 %
of the yacht's displacement. This will result in a slightly higher tension
on the forestay.

After this the forward lower shrouds and/or the lower forestay are tightened
80 that the mast begins to bend slightly forward at the spreaders. Then
tighten the after lower shrouds. (It is sufficient to do this by hand.)

Tape all cotter-pins and lock rings in the turnbuckle bolts. The lock rings
must be taped to prevent a shest or other line inadvertantly opening them.

During the "trimming in" time it is practical, especially if there are thrae
turnbuckles on either side, to lock the turnbuckles by running a line through
all of them. -

In the event that a shroud or stay does not fit, it is not sufficicat to
state that it is a given amount too long, or too short. It is naceasary
to measire the actual length of the stay that does not fit, and also tho
length from the rig bolt on mast to undar side of mast base. All such
measurements arc taken between load points and measurcments must be within
a 10 mm (3/8") variance.
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(1)

(E 2)

(B 3)

(B 5)

(E 6)

(F 1)
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MEASURING THE LOADS IN THE RIG.

BREAKING STRENGTH: Diam

n

mm appr. 380 kg
L1

mm " 800 |

mm " 1500 "

2

For 19-strand stainless steel wire i
n 5 mm " 2300 1]

6

1

8

"

(133-strand "halyard wire" has " " "
about 25 % less breaking strength.) " EE T iggg "

1 kg = 2.2 lbs. " mm " 6000 "

Yithin half of the breaking strength, the stretch in the stainless steel wire
is almost linear to the load and the following formula can be used:

Wire stretch (in centimeters) x wire breaking strength (in kiles) =
(fﬂﬂtfit-bd) = wire length (in meter x load (in kilos)

Thus a 10 meter long wire is prolonged 5 (five) centimeters when the load is
increased from zero to half the breaking strength.

It is mainly the inevitable stretching of stays and shrouds that causes problems
in trimming a mast-head rig. The alterations between the loads that occur in

the various fastening points also displace these points in relation to each

other and they directly alter the straightness of the mast.

Rod rigging has apor. 20% less streds than 19-strand wire of the same diameter
— but for safety reasons it is not wise to use stainless steel rod for standard
rigs (risk for brittleness due to self-hardening). Particularly for salt water
use 1t therefore appears that the 19-strand stainless steel wire is most suitable
for standing rigging. (49-strand wire has appr. 20 % more stretch than 19-strand
wire of the same diameter.)

It is necessary to get a fairly true idea of how tight one is stretching diffe-
rent shrouds and stays. Compare (D 5), (F 6) and (G 3). We do not know any

good instruments for measuring wire loads at lower prices than about Sw.Cr.2000:—.
We have two of these instruments, but it is not feasible for each boat owner to
have one. We are experimenting with a less expensive aid. Because of the rather -
considerable stretch in the wire you can obtain good figures of the loads in the
rig by using a 2-meter measuring stick.

Load measuring by means of length measuring.

When the wire is proverly stretched, but before there is any real load applied,
(this occurs between point (D 4) anad (D 5) when the yacht is rigged), 1980 mm

is marked es accurately as possible on all the stays and shrouds to be control-
led. (Use tape or marking pen.

With the use of the formula (E 2) you find that for every millimeter the

measured length (1.980 mm) is stretched, the load in the wire has increased with

5 % of the breaking strength of the wire.
NOTE. 1.985 mam = "critical point", se: (F 6).

Check the above values with a good instrument at earliest opportunity.

TRIMMING OF MAST.

STRAIGHT UNDER SATT,. - - ) B

The mast track must not deviate more than a maximun of 1% of the mast height and
as soon as the boat is under sail the rigging must be adjusted in order to ful fil
this requirement. Due to the fact that marlyy of the components in the rig will
stretch a few millimeters when new, especlally the wire, it is not necessary to
spend too much time attempting to stay the mast perfeclly until the boat has been
sailed a few hours with a maximum effeotive angle of heel. Only after this has
been done can an effective trimming of the rig be made - and this is best done
during moderate sailing winds. If the upper rip has been set-up as in (D 5)

the entire tuning could be done with the lower shroud turnbuckles so that the

gu REIDAT - THAT THE PURPOSE OF STAYING THE MAST IS THAT IT SHALL REMAIN

mast is straight both fore and aft as well as thwartships - and stays ¢

rad ;"“I t
even in strong winds. This requirement recults in the 10E;Tf}igg1n5;“§hp{eiiiﬂﬁ
the aft lower shroud, often become very loose. This is not incorrect but added
loads on the mast step and the chain-plates, can cause irritating slack in the
lee shrouds. BShock-cords can prevent excessive movement and wear.
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.. (F 2) A normal angle of the upper shroud to the mast is 10° to 11°. (This is 175 = .

(F 3)

(v :0)

(F 11)

195 mm (7 - 7.3/4") length of spreader for each meter (39") of distance between
the upper shroud fastening on the mast to the spreader.) With this angle it is
often necessary to place more tension on the upper shrouds. (We definitely advis:
ageinst angles of less than 10° due to the increased stress on the rigging - and
above all the extreme necessity of exact trimming.) Note: If the rig is adjust-
ed under sail it is essential to avoid placing excessive strain on the windward
turnbuckle, esvecially if it is of stainless stoel! Naturally, it is not ad-
visable to continue taking up turn after turn of slack in the lee turnbuckles
without checking to see why therc is so much slack.

In order to keep the mast straight when sailing to windward in heavy weather it
is necessary to tighten the backstay. If the backstay is equipped with a
"fake-up lever" this adjustment can easily be made with a small block and tackle
asjached to this arm - or by the use of a "handy-billy". (The height of the
split backstay triangle should be at lemst double the base.)

Tue most usual difficulty in hard weather sailing is that the top of the mast
bends forward and leeward of the spreader fastening. When trimming in a mode—
rate wind it is therefore advisable to tune the mast top slightly aft and to
viindward.

The only deviation from the " 1 % — rule (¥ 1) that can be tolerated is when
the mast, vhen maintaining a straight line thwartships, has an even curve from
the mast step to a slightly stern-rcked mast top. This deviation can then be
es much as 2 % at the middle of the mast if this curve is controllable, that is;
if any additional bend — when the boat is thrashing in hecavy seas - is un-—
noticezable (less than 1/2 %) and "elasiic" - not "djerky".

If the prestretch tension in a shroud or stay cxceeds 25 % of the maximum load
of the wire, it is advisable to increasec the wire dimension duc to excessive
streteh, (and not so much due to the risk of wire failure). The increased wire
gives less stretch and thus easier trimming of the rig.

In the event the mast bends or sways more than the tolerances given in (F 1) and
(I' 5) even though the rigging instructions hove been carefully followed, LOCATE
THE CAUSE AND RTVTDY.

Should the mast tend to curve into an "S" or a figurs "3", the extrusion prcfile
could be too weak — in which casc you should contnet us irmediately. This can
also be the case if the section between the gpreader and the mast top is straight
but the mast is bent below the spreaders.

The most common indication that the mact section is correct, but thal the rigging
is improper, is that the mast is straight from the stcp to the s=+. ..ler but
thereafter bends. Bven though the mast top is bent slightly to w1 dward in light
wind (F 4) it bends oxcessively to leeward in harvier winds. If 3t is not

and eventual increase of wire dimension o” the upp2r shrouds (F 6), it is possibl
the mast the mast step or the chain-plates that are moving. This is also true ir
Principle if the mast top moves in a fore =nd &f% movement , but this can also be
caused by movement of the sproadar region due to improper staying of this aren,
(B 5). It is especially serious if the must top has a tendency to bend forwsrd
in hard weather and this cannot be remcdiad by increasing the tension in the for-
ward lower shrouds (and/ur tho lower forestay) plus added tension on the backstay
The flexibility of the mast slep can easily be determined (nu deck stepped musts,
with a pole which is appr. 5 cm (2”) chorter than the distance between the keel—-
son (in bilga) and the underside of the deck or cubin trunk at mast step and care
fully measure the distance when lying at moorage as compared with the distance
whon hard pressed under sail.

possible to stay the mast—top properly despite added tension on the upper shroud.
p

If it becomas necessary to move the mast in order to trim the balance under gail
control (B 4) to (B 7) - as well as ctiacking that the mast is properly supported
in the new position (B 1).

“rg }r;';i.“ f}"_ the shrouds have bheen swad intionrd or the apg 1)

I~
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G. DIVERSE INFORVATION AND ADVICE. : '

(G 1) n

~rk the halyards so that you know how much they normally shall be stretched
= Just to prevent overstretching. Vhen setting-up = halyard, especially with
a winch, it is important to check that the halyard is not fouled in a spreader
b othnr impediment, which can cause dzmaga. It is also essential to avoid
havlng sails fouled in the spreaders whaon jitbing but in this case it is
usually the sails that are damaged. (Use kicking strap.)

(G 2) Vhen leaving the boat see to it that no halynrds are slatting. This causes

unnecessary chafing and noise. On most of our m=sts the spreaders are fi-ted
with hcoks for the halyards. It is also very practical to tighten the hal-
yards to the shrouds with Shock-cord.

(C 3) COUSTANT STATIC LOAD.

)

— e e — S — - _—

Ve are aware that a boat rigred in acceordance with these recommendations can
be exposed %o rather sirong stresses even when not under sail. To our know—
ledze there has been no reszarch regzriing the effect of these tensions to
the hull. Every boat ovmer should beconz asusinted with the tensions of his
rigging while lying at moorage. Add the sim of the tensions in stays nud
shrouds (obviously all of these forces do no* rass éirectly to the mast,
ecpecinlly not those in the fore an? tacit 34273, but the exact sum of these
forces is not nnca"sa“x) tnd, if orne conciders taat the total of these sums
is transposed to the base of tne mast, it is no! unreasonable to assume that
every boat should withstand these tensions, vrovided they do not exce=d half
£ the yacht's displacement. It is not possille %o siate exactly wher: th
rargin of safety should be drawvn. An exccllent r1ule, however, is to slac!
the back stay when mOO“lﬂ“ the yachi, and this should always be done 10:
xtra tension has been "set up" under sail. Relzasing somewhat on the te
sior of the upper ch“oud" whenever the yachit is not useéd for longer perlous,
is alco advisable. A woodewn yacht that has Yeen 1aid up and is dried out
should nct be subjected to heavy siresc during the first few days fellowing
launching.

(

@
o

m

NOT®: Ve mush pmn: cut that we do not cunsider curselves specialj
qucsglans regarding hull construelbion of yzchts, and that

‘egarding -constant :?ati._z_;l (G 3) chould bte confirme

Ly s

by thn das
The tensi

ions prior Lo and under sail due to these rigging inslruc-
b ]

tione huve been caused by the desigcaer's choiesn of rig.

pointe

igner of the yact

al phenomena.
Related to the above mooring stresa prablens coe the 'ihl'n;_;!_f,ic-:  cEialed )

certain circumstances can occur in a mast s Bapncinlly when ;
which can only be romedied by adjnsting Lhe mast's  stayi s
mentation. Because this problem geacrolly oncurs only Tie sail .,

the remedy is usunlly to releasa
shrouds or stays. Theras is a rislt for fai

over a leug period.

sion in one or more of the
e vibpations are conbirnned

L 12 to the acrodynamic profile of cur mazts il i ible that 1 c

;in a rolling motion when lying at il Ia certain cusen thi
T -T ling motion can become annoyling. 5 went, rowedy is Yo plaec tyo
thin p _T.'- stic etrips (1 ndow stripe "Tesamdll" are very procticzl of Qualily
No. 700, width 9 mm and thickness 4 rr-..-r) from the spreaders to the pont too
on both sides of the maat, and aticched to 4 tar. 8ide of thoe i f, m;
: batweor +l il 81lob and the mest eantar Clean the must nn! 0o

not ctretch the tape when apnlyin
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(G 6) It has occurred that customers have complained about sail slides (of our
own manufacture as well as other brands) tend to stick in the mast track.
It has been determined that the trouble is caused by the slides being
attached to the sail in such a manner that they cannot move freely.

Special warnings.

(G 7) Always have the headsails attached close to the deck. A storm jib flying
high on the forestay — to give better sight — greatly increases the sirain
on the rig when it is trimmed in hard.

(G 8) On a small boat with powerful sheet winches it is essentizl to not over—
load the rigging.

(G 9) o skipper sails intentionally aground at full speed, but a warning is
probably advisable concerning the tremendous stress a sudden siop involves.
(In this case the modern GRP-hull probably withstands more than the rig.)

(G 10) If, for som: 1 you have a rig that is under—dimensicned and have
i nstance 6uﬂ to the fact that you normally sail under

e
is, i i
tions, it may be important to remember a faw "words of wisdonm"
& e
iy -

b

light cond
in the evs a caught in heavy weather:
It is the comb tion of forces, due to high sveed and hard heeling in
hoavy seas that causes the excessive stresses to rigging and hull. Yhen
sailing in heavy seas with a rig that one does not rely upon under such
conditions, it is vital to avoid maximum effective heeling and high speed,
preferably redwcin; both of these factors A 20 72 reduction in both
actors can bn ital in preventing rigging failure. Vhen a yacht has
much egquipma: (Fu instance for leng trans—ocean passages) the normal
djSpl&CﬂﬂuLt is increased and this can cauce cxcessive rigging tensions.
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H. MAINTENANCE INSTRUCTIONS,

Precautions (before stepping the masts)

(H 1) It is a good thing to cover all anodised surfaces with lanolin or paraffin

0il to keep the high finish on the surface.

(H 2) Grease where oxidation is likely to occur. This is specially important for

the electrical connections.
Deck plugs have to be opened and greased - preferably with vaseline - at
least once a yoar.

(31 3) Wax the sail track and 21l other sliding surfaces, for example boom and

(1 4) "hen the rig is off the boat, all halyards and esp

~
-4
1
1

(i 6) Carefully observe that the mast_cr

(H 7) Mounting of s

spinnaker slides.

Annual overhaul.

cially the parts which
s 8hall b= arefully
2 halyards out of the

ger line.

e
are running inside thc mast and normally not visable
chacked. Normally this can bu dorne vr"cbout taking t
mast. Should this bes necessary, replac : halyard s
If you find any abnormal CHL_L. this has to be anal

wash and shower with fresh wat
ost important at the mast bas
2. Also not forget to flush ths
ctivz there. (More detergents contain
iinium zlloy and it is therefore im-—

[}
H

Pl
where the mast t likely to corr
insido, as the anodising is less eff
substances which can cazuse harm to al
portant to remove them.)

7]

s b

the salt crystals are removed.
t 1 S
di

is eventually pazc :d. Never put
material before it is carsfully

tions and that it has had ample

To avoid corrosion 1+ is

with vaselines, zincchromate prir
for bolte and screws. We always
material and pop rivets of mornel (

alloys for this purposa). Self-tanc

possible as thiy are morn likely

and also to dangce - internal

Fittings of brass arnd othar coppar alloys chall under no circumstances be
used on the aluminium alloy spars. The larscer the stainless steael fittings,

the more carc must be taken to insulate pro erly.

) You ean rent pop—riveting tools from us,



Tric e a combination of our differcnt apqﬂid?r mounting-instructions, and i< »rou
v ; v is bzst wo mark the differeav pointa that refor to your 3prradaca,.
(“hits rigging inst-vetions to be usad i* the separate instruciicns viaich ecue

2 4o nll spreaders at delivery arc missing.)
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fitting. Tk n7nad o7 *his
»i3 from ﬂlﬂtti" ;

fivhca wit'. £ bhook on ths fory 2
:ed to fhc nast fitszng with two rig boltes which ars sccured
2T i rubber-~hoszz is put over ithig joliat,
be cs alye

the expvandinsz-rubber {itting on the maai and lock the

in whi sition with tho celi-{aparing screw directly into the rublher.
5) furs the eprecder cloclk-wise until it is mly ched (the rubber srponds)
b’ s . - 1 . (I
6, fush the sorander over the expanding-rubber fitting on the m=st and turn tha
eproader clock-wisa until it is firmly attached (the rubber expznds).

?) Stervoardspreadsr £hall have the signal kalyord hook dirce d aft add 5 teal=
apieader shall have this hook directed forward. The signa 1 halyard fitiing hsc ar
¢zen nool o the outside in vhich the halysrds should be placed in ordexr t2 pravent
3l-1lting whon not in uce.

8) The bolt is pushed through both the

e Ting nut with nylon loc)

}3 artop tEing from £ srpeader.
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@ has the szme g1t or-ii R St o O nota di L ( fer Yl f
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: the Follewing necanssosy stapos
Touw #mall hole - Drill the hole 4o tho acourats wire sizc and see to 4 that ibo
twe halves have soms eloaraunne during this eperatic.
y b iLa - "Iperease™ tha wirtediarcter with dapo. Make sure tiat 1k
t bo moved. Norm-lly cxtea lao
Liva ﬂ:]f‘-‘.-'u'“Lﬂ‘;? to propzr =

vime end whipping ms

at first convarianzo.
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