1/96 BLUEBACK KIT INSTRUCTIC

Congratulations on your purchase of this r/c model submarinadgiresenting the USS BLUEBACK, the model to the
scale of 1/96This producbriginatedby David Manley- a very skilled model builder and kit designeriginally offered
through his business, Small World Models

The instructions, provided here, will guide you through pheparation, assembly, arset-up of this r/c model
submarine. Our objectivef thismanual isto get you from aconfusingbox of parts to a successfully running r/c
submarine.



You will be dealing with three types of substrate: fiberglass (glass reinforced plastic, GRP), matatir(iiny alloy),
and cast resin (polyurethane).

As you dumpedtte kit parts out on the bench you likely were dismayed at the apparent complexity of the kit. | can
assure you that the changes made to this product have enhanced the probability thatthielkit-assembler- will be

able to complete thiproject. Whereyou would have had to devise and manufacture your own linkage'se done

that job for you; wherehe ugly gap between hull halvegas an issue you had to engineer a solutiom, we'veworked

out the fixfor youto implement And,wheretherewere originally only a few detail partgje've come up withnew parts

-- parts that contribute to making thigvery inchan attractive scale model of an important class of combat submarine
amodel submarine worthy of prominent staticdisplayand r/c operation

David Manley isin exceptional Craftsman! The more work of his | study as his submarine kits are readied for market, th
more | come to appreciate his engineering genius and outstarmaftsmanship. He's taught this old dog a new tsick
Example: whiledafing through ae of his neat little instruction bookletlscame across his method of representing clear
‘'windows' at the upper leading edge of the sails technique of using nothing more than some masking tape and 5

minute epoxy gluevas brilliant! It was so stupigsimple | just had to drop everytg at that moment, and try it out on

one of the first testshots of his revamped kit. Worked like a chadust one of the many innovative tricks Dave Manley
has brought to this game of ours

Follow theinstructionspresented here. They are nosuggestions..they areINSTRUCTIONSillow them and/ou'll find
this project aninstructive, fun, and rewarding experience.

ASK FOR HELP, THE INTERNET IS BUT A FEW CLICKSd/A4 A%u go about the myg tasks involved in assemiaf
this kit, know that there are many Internet forums dedicated to the hobby of r/c model submarinfagumsthat can
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be of assistance to youf you need advice from thod@mowledgeablen this activity, don't be shy aboltgging in and

asking questiondBut, be carefulit is the Internet after alt- a place where you'll find expert and poser alikek your
guestions, butdo challenge youcorrespondentas to his accomplishments in this field. Most of the guys whoavisit
contribute to the forums know thie stuff and are a real asset. However, the usual useless hacks are out there too; idiots
who will waste your time because they have nothing elsddat 3 AM, in their pajaas

The forum kontribute too can be found herehttp://forum.sub-driver.com/forum

I'm one of the Moderator's there. Register, log on, and ask your questions. But, beware! .... you ask a question already
addressed in these instructions and I'll hand you your hedd$(Virginia, there ARE stupid questions!).

We assume you have a dedicated weagace, tools, consumables, taleand motivation If not, thenyou're in the
wrong gameR/c submarining is the most challenging of the r/c vetidlby; this isnot an entrylevel activity If you
come into this gameo technical and/ or craft experience, make those expensive purchasésen youwill fail.

If the above picturesf tools, consumables andiork-space arenot familiar toyou, then | recommend your next move
be tocramthe kits contentsbackinto the box,log ontoEBayand try to getsome ofyour money back- you ain't ready



for this, pal. And this game is an expensive one; if your house has wheels underrft submariningat thislevel is not for
you.

To sum it all up: These ks are not for theunprepared untalented underfunded, and/or uninterested Assembling one

of these kits is not a casual activityit's hard,demandingsometimes frustrating WORKlowever, inspite of all that,

I've found the hobby of r/c model submarining to beeoof the most enjoyable actties of my lifelt's most satisfying
watchingyour modelsubmarines periscope sedately cutting through the water keeping pace with, and only feet behind,
a model of a big, low in the watemodel Japanese freighter!

David Douglas#erriman Il
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PREPARING THE MODEL PARTS FOR PRIMER

SCRUBBING MOIHELEASE AGENT OFF THE FIBERGLAST IR&RE&: only two GRP pieces with this kit: the upper
and lower hull halves. During théags layup process the surface of these parts picked up the-piylalcohol (PVA)
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mold-release barrier. This water soluble film is removed through a good scrubbing with warm soap and water. Take ca
to push the abrasive pad into every crevasse. Ramgedry. Don't get cocky you've only removed the PVA, you still
have to give the parts 'tooth' to make them ready to bond strongly with the primer coats to come.

REMOVING FLASH FROM THE PARiT#fortunate artifact of the casting and ap process is the presence on the
GRP, resin, and metpérts of 'flash' Flash i€xcessnaterial that gets by the separation planéthe moldsduring the
casting or layup process. These fladimes, projecting at a right angle to the part, are removed Witife, file, or
sandpaper block- usually a combination of these tools.

Not flash, but excess materialyou'll have to grind and sand back on &P hull halveas their longitudinal and radial
edges are in the rough and need to be trued up with $agdblocks, files, and sanding stickise demarcation lines
between excess material and proper edge are very apparent on the. parts

The smaller items that need cleaning up are the ones cast in metal. It's recommended that¢heas and scopdse
temporarily mounted on their streamlined resimasts. Which, for the time being serve as convenidmndles, giving
youmuch bettercontrol of the workas you file away the flash with an appropriate jewelers file.



An alternative is to holthese littlemetal itemsin either a pinvise, as illustrated her®r within the softjaws of a
jewelers hanevice. It's handy if you secutke propeller to itsl/8" propellershaft¢ using the shafas a handles you
cut, file and sand bacthe flash from the leadingrad trailing edges of thpropellerblades.



The GRP hull halves are given a thorough sanding W@@gfit sandpaper backed Igoft and hard blocks. This to give
the surface of these otherwise sliplartsthe ‘tooth' needed to enhance the primers botmthe GRP'susfaces.
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DEGREASING THE RESIN PIE{iE&and sanding flash away is only the beginning of the primer preparation Therk.

resin piecesrrive to you coated witlsilicon moldreleaseoil on their surfaces This has to be removedll sufaces,

inside and out, are soaked in lacquer thinner and winiimersedare scrubbed with an abrasive pad or '000' steebl.

Care has to be taken not to knock down raised details such as the strakes atop andzerudat the leading edge of

the sal. The resin parts are then wiped off and blown down with air to remove any remaining solvent. All resin parts tha
will be exposed to view are then wet and/or esgnded with #400 sandpaperthe abraded surface of the resin pieces

now havethe tooth to better hold onto the primer.



OXIDIZING THE METAL PARTS TO MAKE THEM READY FORvRRMiERal will shrug off all but the most
tenacious twepart, selfetching primers. This alloy requires special attention. Specifically, reduction of tHenflimony
alloy surface to oxidesf the base metals-to producea substrate which isorereceptive to primer bonding than the
pristinealloy.

The vhite-metal surfaces are chemically etched by exposure to a \wek(Ferric Chloride or the like) title surface of
the part assumea dark gray coloiScrubbing the metal parts withsdiff acid filled brush insueall metal surfaces are
oxidized. Once of a uniform dark color, tikeetal part is placed into a solution of water laced with some baking seda
the high pH of the baking soda working to neutralize the adwn, afresh water rinse followed by a bledownto dry
the part, the pickled metal pamow ready for primer.

Note thatsome of the resin masts are used as handles for some of the smallpaetalickling. Other parts were stuck
to double-sided tape as one side was pek, flipped, and the baekidepickled.



General Purpose

LACQUER
THINNER

100% Virgin Solvents
1 Gall 3.785 Liter:

APPLYING PRIMER

You can more easily see surface flaws on model parts if everything is of a uniform gray color. And that's why most
primers are some lighter shade of gray. Primer is formulated to have a significantly high particulate pereghtage

what gives the dry primer its fill and contouring abilitys utility as a scratch and flaw filléfrimer is thanterface film
between model part substrate and the paintgeathering agentsand clear coats that eventually decorate the models
surface. Primer turns anassof many different substrates with their attendant effects ortop coats--into a unified

surface of consisint 'color' and chemistry. Look on primer as the neutral, friendly barrier between model parts and the
eventual paings and clearcoats.

We use professional grade, automotive refinishing primer, paint, and-ctegts. This insures the absolute best
adhesim; color density; and toughness against mechanical abrasion, UV, and chemical attack. Your mileage will vary,
depending on the brand, chemistry, and quality of the paint system you use.

The better the performance of the primer, the better the paint jolsure that the primer you select tdompatiblewith
the paint and cleacoat chemistry that will go over iT.lest primer, paint, and clear coat compatibility on cardboard or an
old, unused model hublefore committing the system to your model

Most of youwill use a rattlecan primer.lt's vital that your primer adheres well to the model paffgstby laying down
some primer oran area of a GRP and resin part. Ltetry. Then place some masking tape (the yellow, ‘g stuff)
over the primed areapusting the tape in to achieve maximum adhesion
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Did any primer pull away from the wovkhen the tape was removédf primer came away with the tape yaither did

a poor job degreasingand/or abrading the surface of thearts. Or,you're primer is crap. Makappropriate
adjustment(s)Remember, some of the color work will require masking, and you don't want to find at that advanced
point in the job that the bond between model surface and primer isadgquate

PREPARINGHE TAHKCONE, CONTROL SURFAGIESPROPELLISRIAFT

The big deal with this kit are the tdéathers-- getting those control surfaces to work without binding or interferring
with the centrally running propeller shaft. And that has always been a big issue with r/c submarines represagteg
screw, spindle hull type desigmsth a centrally running propeller shafthe tight confines of the tappering cone
coupled with the need to interconnect opposing control surfaces whoes center of rotations pass right through the
propeller shaff that has always been a tough mechanism to fabricate and get to work correctly

The solution is to provide the two sets of control surfaces (stern planes and rudders) with a 'jumper" link, or more
properly, a'yoke' to make the control surfaces work in wnsbut to do so without hitting the propeller shaft. Most kit
manufacturers put the burden of yoke design and manufacture on the customer. We, however provithe yakes,
control surface operating shafts, pushrodsyward bearing foundationpropellershaft, bearings, and thrust washers.
Allready for use.
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However, before yobondthe tail-cone to the after end of the lower hull, you must first perform a-titypf the control
surfaces and linkages, along with the drshaft (running gear- this toinsure nonbinding, correct operation of the
control surfaces and rotation of the propelshaft without interferrenceor binding.

THE TAHCONE, WHICH WAY IS 'URok within the taicone. You can make out concave portions on the inner
surface, €& and right of the hole through whicthe rudder operating shaft passes . THenotesthe 'top’ of the tail
cone Those depresions within allow clearance of gakebell-cranks.

Note in the above photo thatve've marked those concave sections withinghailcone with a heavy black market's
recommend you do the same on ydkits tailcone

Atop the taitlcone, where you can see it, write 'top' so you won't accidently invert thectaik during the next steps.

STERN PLANERest fit the stern planemto the tailcone by holding a stern plane in position against the trailing edge of
its horizontal stabilizer (the sefcrew ofeachplane is on the bottom); pushing a 1/18lameterbrass rodstern plane
operating shaft through the hole at the outboafakce of the vertical stabilizethrough the stern planginto the stern

plane operating shaft yok@vhich has beemeld in place to accept the operating shaft as its pushed thrpugghten

the stern plane sescrew, making the operating shaft one withetstern plane; tighten the set screw of the yoke under
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which the operating shaft ran. Reapeat this operation for the other stern plane. The two stern planes now
interconnected through their yoke, wairkg as one.

RUDDERSThe upper rudder is the one witlhhole atop it that later accepts the steamchor light. Holding the rudder
yoke within the taHlcone run a rudders operating shaft through its hole in the tail cone and on into the yoke. Tighten
the yoke setscrew over the operating shaft to make isfaDo the same for the opposing rudder.

RUNNING GEARunning gear is the term that describes all elements pertaining to the rotation of the propeller. This
includes the propeller itself, the propeller shaft, the intermediate drive shhét(interfaces between SD and propeller
shaff), Oilite bearings, thrust washerm@snd Dumas style universal coupler elements

Run two stainless steel thrust washers up agathe forward face of the brass coupler attached to the after end of the
propeller shaft. Holdinghe forward bearing foundation against the forward face of the-taihe, push the after end of

the propeller shaft through its bearing, into the tail cone, and out through thectaile bearing. Place a single thrust
washer onto the after end of the pratler shaft, then slip on the propeller and tighten its set scomto the machine

flat of the propeller shaft- this sandwiches the forward bearing foundation up tight against the forward face of the tail
cone. What you have now is a progail-cone asembly Check for unbinding and unabstructed movement of the stern
planes, rudders, and rotation of the running gedou are now assured that at a later stage you will be able to make up
all stern linkages and running gear without difficulty after thé-¢ahe assembly has been permanently attached to the
lower hull.

At this stage you remove the propeller shdftrward bearing foundationandcontrol surfaces and their respective
yokes

Note that the semicircular opening at the face of the forward beagifoundation is at the topf the tailcone Glue this
part permanently to the taitone. Thesemicircularopeningatop and the smaller holes in the face of the forward
bearing foundatiorpermit installation of the yokes and access to theirsatews.
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ATTACHING THE TRIONEASSEMBLYO THE LOWER HULL

Now, to attach the taiconeassemblyto the after end of the lower hullThis is a big deal! If you glue the #ed@neto the
hull with itspropeller shaft bore (defined by the two Oilikearingg out of align withthe hulls longitudinal centerline
the skewed thrust line will makdhe model all but impossible to control at any significant throttle level

Don't count on the radial flange of the assembled-taihe meeting the radial edge of the loweull asassurance that
the propeller shaft bore is in alignment with the hulls longitudinal center line.

Three2-56, 1/4" long,round-headmachine screws temporarisecure the talcone assembly to the lower hull, giving
you the ability toslightly slideand rotate the two assembliess you ascertain the orientation between tadne
assembly and hull.

1/4" from the after edgeof the lower hull drill three equally spaced 3/32" hal&amine theabovephoto.
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Youalso havehree roundhead 256, 1/4" long machine screwsirst, you'll make use of the round head screws to
initially secure the taitone in place- the roundhead screws feature a flat bottom toeir heads-- permitting easy
sliding around of the taitoneassembly in relatioto the hullas you establish tadonehull orientation. Easily done as
you loosen and tighten the three retaining screws as lyore-sight the tailcone assembly to the hulls longitudinal
centerline The process goes like this:

Eyeball align the taicone assemblgnd tighten the three roundead machine screws holding it to the stern of the
lower hull piece Place a straightdge atop the hufillongitudinal edgegthe longitudinal flanges)

dght from the stern. Are théorizontal stabilizerparallel to the straght-edge? If notloosen the three screws a bit and
rotate the sterncone assembly as required andtighten the screws. Now, to check the pitghw orientation of the
tail-cone to the hulls longitudinal centdine.
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Insert a length of 1/8diameter aluminum tube into the two Oilite bearings of the tabne assembly, the majority of

this tube projecting into the hullWe suggesaluminum asts light-weight will not work to torque the thrust linéhe
bore-site formed by the two Oilite bearingdpwn inadvertentlyas you make the adjustment between tadne

assembly and hull. The initial measurement is taken with the three securing screws tight. Is the shaft in line with the
hulls longitudinal centerline? If not, loosen the screws a bit and skew thedaé around till it is. Tighten the screws

and check again to make sure nothing changed.

Only after things are lined up do yosethin formulaCAto bondthe tailconeassemblypermanently to the lower hull.
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Remove the rouneéhead screws, countesink the holesn the hullto accept the permanent flahead screwsand make
the swap. A touch of CA over tHat heads of thesacrews completesthe tail-coneto-lower-hull assembly

Additional hin formula CA is placed into the radiglpbetween hull adl tailcone and liquid accelerator applied to
create astrong,hard fillerthat is later filed and sanded to contour. Where tlodts of the horizontal stabilizers make
contact with thelower hull CAis also applied and hit with accelerator
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SDSADDLSAND INDEXINBINVELCRO STRAGUNDATION

This kit is designed to accept a 2.5" diameter SubDriver L6)TC, if you wHl the system that provides control,
propulsion and variable ballasting; a removable, easily maintained enclosure within whilehitgdims that need to kept
dry are housed. Twresinsaddle pieces support the SD within tlgver hull. A resirVelcro stragindexing pin piece
serves to hold the SBownin place and assure its rigidity within the hull throuet/8" diameter brasgndexing pinthat
extends upward and into a mating hole in the bottom of the SD's ballast tank.
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POSITIONING THE SADDLES ANAPEFTR FOUNDATION WITHIN THE LOWER Hbilde cast resin pieces are
screwed and glued into the lower hullitwo semicircular SibDriver(SD) saddles, and a combined Vekirap-indexing
pin foundation. You'll use four-26 by 1/4" long flathead screws to secure each saddle to the lower ttie two
saddles are sized for a specific position within the Ailtee 256 by 1/2"long flathead screws secure the stragin
foundation in place.

Using the stern radial seam between taiine assembly and lower hull as the datum line, meaandemarkpoints
along the bottom of the hult, 6 1/8", 11 3/8", and 14 5/8"Lay dowrradiallines at the forward and after point§hese
are ware you will drill four equally spaced 3/32" hglaad countersink themfrom the outside of the hullThrough
these holeswill pass the screws that eventually hold the saddles in pidttgn the lower hdl. Study the above photo.

Onto the outerfaceof each saddle, held by hand within the huflarkwith a pencil through each hull hole; remove the
saddle, drill and tap@-56 holes Reinstalthe saddle within the hull and make up the screws.

The strappin foundation after most screw hole falls alotige 113/8" point. Use the stragpin foundation piecatself as
a template to mark off where the other two screw holg8l be drilled Drill the three holescountersink them and
mount the strappin foundatio in place, muclas you did with the saddles.

Mark off the outlines of the saddles and strpm foundation within the hull with a pen. Remove the saddles and strap
pin foundation and santhe inboard side of the hulithin the outlines of theemoved piees with#100 grit sandpaper
--this to produce the tooth between the parts and htdlinsure a very tight bondRe-install the three partsandsynch
down tight on thér screws Within the hulllay downthick formulaCA where the saddles and strpjm foundation pieces
make contact with the hull.
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POSITIONINGBHE SD WITHIN THE LOWER HUthe SAS (ballast tank equipped) type SD is used, drill a 1/8" hole in
the bottom of the ballast tank, the center of that holg2" forward of the wetside faceof the after ballast bulkhead.
Insert theprovided1/8" brass pin into the hole within the strapin foundation piecehat accepts itand thendrop the

SD down onto the saddigthe pin registering the SD to the lower hdfiun the Velcro strap around the & through

the square opening at the bottom of the strggin foundation and make the strap up tightbd SD is now secured
against rolling or longitudinal motion to the hull.

If you are using thehortEasy (no ballast tank) type SD, simply center ivben the two saddles, and make up the
Velcro strap. You will need to dezitwo backstop pieces that are glued to the hutach backtop butting up against
an end of the SB-these to retain the SD against alaygitudinalmotion. Glue strips of #108andpaper, grit side up, to
the face of the two saddles. The friction between the abrasiweskid stripsand SD cylinder will secure it against
rotation oncethe Velcro strap is synched dowight.
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PUNCHING OUT THE HOLES IN THE HULL

You have to openp the square and ovahappedfiood-drain holes in the bottom of the hull. Also, there are diesel
exhaust, auxillary, main, and a/c sea water suction/discharge holes in the sides of the hull to be punchadptite
hull the centers of the two deck kzhes are opened up as well as the two main ballast tank vents at thetibese

and the big openings under the sail permit quick escape of air as the model submarine makes the transition from
surfaced to submerged trim. All hop®sitions are engravedmo the hull.

Obviously the round holes are addressed with a standard dri} biit make the bit smaller in diameter than the
eventual hole you want to open up. Why? Because we're punching through GRP wittoatgairface which chips
easily. You stawith an undersized hole and finish up with a tappered-(eaf) file affixed to the chuck of a reversable
drill motor.

(Oncethe roundfile ischucked up- and before addressing the hole you startedh a drill bit-- set the drill motor to
spin in everse at low speed. Reverse because most round file teeth have dnagtthelical twist along the length of
the tool and if you pushed such a stdeding tool into the work it would jam in tight, stressing the GRP, producing a
god-awful mess. So, rurhé file backwards!)
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The square and oval holes are done with a small drill bit, maneuvered within a holes outline much asralh, end
roughing out the shape of the hal@ake care! You finish the holes with apgriately shaped jewelers files and custom
cut sanding sticks. GRP is HARD! And it will quickly duitexl| so the best type file here are the ones that employ
diamond grit.Note the use of wound sandpaper to do the final work on the oval and round holes.

A very short length of 1/8" diametepundHile is chucked up in the motwol and used tavork the semicircleportions
of the oval holes.
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SOME PUTTY WORHvariably you will ovestrike in some areas you punch out the holes. And some of the et

will chip.These flaws are addressedgth an airdry putty applied with a soft, short brushthe brush occasionally

dipped in fresh lacquer thinner to keep theush from stiffeningWorking small patches at a timeush on the putty,

and quicklyswirla 1/16"brass rodwithin the hole. Tis both pushes the putty into the edges of the holes filling file
marks, ancht the same timegroduces a 1/32" radius at the corners of the square holes. When dry, the surface of the
puttied areas are wetsanded with #400 sandpape&pot primer is appliednd the work inspected for pits and unfilled
tools marks- these problem arias addressed with more pultty.
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THE SAS SNORKESEMBLY
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If your model is to be equipped with the SAS type-%nployinga ballast systemequiring theuse of a sail mounted
float actuated snorkel headalveassemblydn item provided with the SB- you will mount the snorkel assembdyop
the hull,within the sail

(Incidentally, thisSAS typ&D and its snorkehs well as the Easy variant a@mpatible withmost other 1/96scale,
singlescrewed r/c submarine modéls

A single 1/8" hole is drillethrough theslightly recesseglatform (underwhich the removable sail sjten the deck of
the upper hul) centered 1 1/2" forward from thetrailing edgeof the sail Glue the sarkel induction tube dundation
over this hole with the foundations sstrew facing to starboard.

To better vent the hull and to provide an opening through which a portion of the sail plane operating linking will run you
need to remove a significant piion of the recessed area under the sail. Provide a 3/32" footing inboard of the

perimeter defined by the recessed sail area of Hoilltan opening back to about 1/4" forward of the two sail securing
screw holes.
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While the drill motor is out, chuck up @4A4" bit and punch out the two holes in the sail recess that pass the t40,4
1/2" round-head screws that secure the sail to the hull. Drill out the two hole at the base of the sail that will accept
these screws- use a 3/32" bit, followed by a-40 stating tap to thread those holes.

Place thanduction tube andsnorkelfloat onto the foundation. With gravity pulling the float dowadjust the height of
the induction tube so that 4/16" gap between the float rubber disc and intake nipple at the bottufrthe snorkel
headvalve blocks achievedTighten the foundation setcrew In this conditiontie bottom of the induction tube
projects into the hulexcessively. lrk theinduction tube3/32" proud of the inner surface of the hulloosen the
foundation setscrew and remove th#oat and induction tubeGut off the excessnaterial from the base of the
inductiontube. Before reassembly of the snorkel headlve beveland chamfer the bottom of the induction tube and
blow down the headralve block and tibe through the head valve induction nipplét's vitally important to keep metal
chips out of the low pressure blowptumbing

At this point only 3/32" of induction tube projects into the inboard side of the upper hull when assemlgiedugh to
placethe open end of the induction tube into the center of the inboard nipple piece when it's glued against theshull,
o-ring making a tight gaight seal to the induction tubelt's through the nipple that a flexible hose connects the
snorkel inductiorine to the SD's foupoint manifold.

OPENING FOR
SAIL PLANE
PUSHROD MAGNETIC

COUPLER
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GREASING UMD GLUINGHE NIPPLEODYTO THE HULhe inboard nipple has anrong that makes a watertight
seal between it and the induction tube. You're going to glue the face of the inboard nipple to theohpi&vEnt any

glue from sticking to the-oing or running onto the surface of the induction tube, coat both the projecting end of tube
and within and atop the inboard nip@e-ring with grease-take care not to get any grease on the resin body of the
inboard nipple, as that would inhibit adhesion of the CA used to fixrtheardnipple to the hull.

TESTING THE SNORKEL FOR CORRECT OPHRATUOMNION of the snorkel assembly is to isolate the atmosphere

side of the induction lin&vhen under watel(the other branch of the induction line takes air from the closed dry spaces

of the SD). As the float is the mechanism that opens and closes the snorkel air valve you test its operation by installing
flexible hose between your mouth and the inboard ngplVith the upper hull righside-up and gravity pulling the float
down, the valve is open angu should be able to suck air.

Invert the upper hullgravity pulls the float ‘down’, closing the induction valeadwhen you suck on the hose no air
shouldflow. Ifair gets bydab some grease on the rubber element of the air valve and check for binding between the
float andinside surfaces dhe sail.

27



THE INTERMEDIATE DRMWAFT

Regardlessf the type SD you use aboard your 1/96 BLUEBACK model, yotormesiom sizehe length ofan
intermediate shaft That shaft fittingoetween the SD motor output shaft and models propeller shaft. You'll be using
Dumas type universal componerdas this portion of the running gear. 16" bore Dumas coupler at the Sidle, and
the 1/8" bore Dumas coupler already attached to fivevidedpropeller shaft.

Install the propeller drive shaft into the taibne assembly. Mount the SD into the lower hull. You'll need a length of
7/132¢  RA I, Ausnin@rNdibe. Take a nylon Bas 'dogbone’, cut it in halfand insert a half into thaluminumtube

to a point where 1/8" of dogpone shank projects past the end of the tube. That leaves about 3/8" of shank within the
aluminum tube.1/4" from the end of the tube drill #ransversel/16" hole, that holepassing throughvoth tube and

shank of the dogpone.Drive a 1/16" brassod through the hole, and snip all but 1/32" of this pin flush to the surface of
the aluminum tube. On an anvil carefully peen back the projecting ends ofithte gecure it tightly in place this

solidly secures the nylon ddgpne half against any motion within the aluminum tube
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INSTALLING THE FIXED BALLAST WEIGHT

With either the dynamic or static type WTC instaleelvefound the ideal longitudinatenter of gravity to be half way
along the models lengtfThis produces the moments at the stern and sail that produce the required yaw, pitch and
vertical rates- contributing to what makeshis avery, very maneuverable r/c submarina and below the wface

Longitudinal placement of th&0 ounce®f ballast weight- along with installation of a fully outfitted SD, and all other
items that go in and on theeady-for-water model-- is driven by the need to balantiee modelat the micdthull point.
Thisputs fiveounces of fixed ballast weight in the extreme bow, and @iuaces of fixed ballast weight just forward of
the Velcro securing strap.

As the submarine has no active control surfaces to control roll (bank, if you will), the submarine relieggaixaunsts
inherent ability to right itself when upset. The submarine must be statically stable about the roll axis.

And that's the othefunction served by all thatveight down low in the hullit positionsthe vertical component of the
vehicles centeof gravity(c.g.)relatively low.The magnitude of an objects static stability when buoyed in a fluid is a
function ofthe verticaldistance betweerits c.g.and center of buoyancy (c.bthe greater theverticaldistance between
the c.g. and c.b. the gater the righting force about thebjectsroll axis.We'vefound tenounces of fixed ballast weight
to be the minimum amount requiredboard the BLUEBACK motteinake itadequately stabilityabout the roll axis.

You may be uncomfortable using lead, asstilated here. Or you don't have the facilitties to form lead into the required
shapes. An alternative is to mix lead sfldtle balls of leagl, available from stores selling to ammunition reloadevigh
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a slowcure epoxy resin. This slurry of epdrgd shot poured into clay damns set into the hull. After the potting
compound cures hard the clay damieremoved. The epoxy works to bond these weights permanently in pleite
hull. With this method no mechanical fasteners are required to fix theabailveights in place.

USE OF MACHINE SCREWS TO SECURE THE FIXED BALLAST WEIGN®8 tdrPige]Est RTV sealant to adhere
the weights in place, but if you plan to subject the model to realistic handeling loads (the josteling the model is subject
too during transport to and from the lake, for example), it's wise to drill and t&p Roles in the lead weights and pass
securing screws through countsunkholes punched through the hulRT\andscrews, that's the way to make these

heavy masses seawithin the hull. No nasty surprises on the rd&gou take these measures to secure the fixed

ballast weights in place.
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HIDING ALL THE SCREW HEADS

You've used a lot of counteunk, flathead machine screws on this project, all set within the lolngl. Check to see
that they all are recessed slightly deeper than the surface of the hull. If not, remoyedfeetingscrew, and hit the
hole with the countersink bitagainto further deepen the tapered hole, and reinsert the screw.
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To both secur¢he screw permanently in placand produce a filler to fair the surface of the hull over the screw heads
thin formula CA is placed ovaiscrew head, quickly followed by a sprinkling of baking soda. The high pH of the baking
sodainstantly catalyses theCA to a hard mas#&mass that is filed and bloedanded back down to contour with the hull.
But, there are always a few Hibles and crackis this 'instant grout', so yoll'wipe some aidry touchup putty over

the work and then wesand that to shape
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The absolute best touebp putty on the face of this planet is Nit®tan's 9001red)or 9002(gray)air-dry, lacquer
based, touckup putty.

(Don't buy your finishing products at the hobbkiop as they are all crap! retailers want safe, not gedtank you,
litigation lawyerd That's why the 'hobby' putty you get at the general relailelis formulated for banality, not function.
You want good fillers, putties, paints and cleaatsthat get the job done rigtt Go to specialty shops ths¢rve he
automotive refinishindgrade. Sure their stuff will give youCancer;change your skin coloypur eyeswill pop out;

change your Party affiliatioshrivel up youballsinto raisons and make yoirritable. So wha? ... hie stuff works).

Applysome ar-dry touchup putty, come back to it in a few hoyrandwet sandthe hardened putty to contour with the
hull. Some touckup work with primer and you'd never know the screw heads under it all.

33



SAIL, MAST FOUNDATI@ND MASTS

The most distinctivehtings on a model submarine are the sail, masts atop the sail, the propulsor, and arrangement of
the control surfaces. One of the first things the viewers eyes go to is the Isaking for the bridge (if open), and

masts. This is where a bit of work asidlIl will turn an otherwise blah looking display into one that not only catches the
eye, but is appreciated for its complexity and beauty of functiand nothing denotes function better than seeing the
entire array of mastantennas and scopeaisedatop the sail. That's why David Manley incorporated theriginitial
offering of the BLUEBARK. And that'swhy we'vemade a speciaffort to make their representation on this kit an
easier goal to achieve.
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INSTALLED MAST FOUNDATION

SAIL-TO-HULL THREADED HOLES

SAIL PLANE MAGNETIC BELL-CRANK

INSTALLING THE MAST FOUNDATION ASSEMBInYast foundation assembly came to you assembled. The two
platforms ofthe assemblgerve to accept the mounting pins and cylinders of the streamlined resin masts, snorkel part,
#2-scope, and starboard radio antenna.

Note that one of the platforms i©unded off near its afteend-- this goes on top! You've egreased the assembis
well as theinside of the sall, right? Why Not! Wetold you to!

RTFI!

Beforegluing the mast assembly within the sddl atrial fit of all masts- placing d&ingerup into the sail to pusithe
assembly in place while you conduct this check might be necessary. Once you are happy with how the masts stand,
remove the masts anddd a few drops of CA where thaver platformmeets theinside of the hullpermanently

bonding the mast foundation assembly within the salil
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INSTALLING THE MAST MOUNTING RAINSasts(often called 'fairings;)with the exception othe #1 scopenast,
have a 3/32" holat their base. These holes accept 3/32" aluminum tubes feave as pis that makean interferrence
fit in the holes of themast foundation assembly.

To ease thdollowingtask, if you have a set @fcrementaldrill bits, bore those holes out with.893" bit which will
produce anon-interferencefit between pin andhe bore of the mast pin holelf not, just file the tube a bit before
applying gluendinsertingit into the base of the mast

OK, this is simple enough: Put a bit of CA adhesive in thepimdsble; slide the aluminum tube in there and wait a few
seconds fothe bond to harden. Thempark off the desired pin length of 1/28nto the tube, then roll the tub@inder a
knife blade till the soft aluminum parts. File the end of the pin to a bdRgieat this procedure to theest of the masts
that make use of a mauing pin.

As each mast is test fit atop the sail and checked for alignment with the vertical you'll find that any discrepancy here is
dealt with by simply removing the mast, and bending its soft aluminum pin the appropriate direction and amount to get
the reiinstalled mast into proper vertical alignment.

THE #2SCOPE ANCHEWHIP ANTENNASNo masts in the classic sense here, just lengths of 3/32" diameter
aluminum tube. Théube underthe attack scopds?2 3/4"long. Thestarboard whip antenna, the tudthat fits inthe
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small fairing atop the sail on the starboard sigde? 1/2" long. Both of the holes in the sail for these items are enldrge
by a .093" bit if you have it. If not, a little work withéaS ¢ S $§iz6 tdadfile will makethe holes abp the saihon-
interference fis. These tubes extend down through the two platforms of the mast foundation assebudptually the
#2- scope head part is glued atop the tube representing that scope.

Another length of 3/32" diameter aluminum tube is usedrepresent the port whip antenna atop its extended mast.
The length of the tube is 1 1/2" long.1AL6" diameter, 1/2" long brass rod igluedhalf-way set into the base of this
tube becomingthe mounting pin that integrates the tube with its ma&bre out a 1/16" deep, 3/32" diameter hole atop
the mast to slightly recess the tulvghen it's insertedrto the mast.

Both the port and starboard/hip antennatubes have theippenings capewvith glue or filler to give them the
appearance of being solid.

THE#1- SCOPEThis is the only iteratop the sail that doesot engage the mast foundation assembly. Instead, the base
of the #1-scopemast fits within a conformal socket molded into the after portion of the sails open bril¢ength of

3/32" diameter alunmum tube fits between the periscope head and masthat tube extendig down into the top of

the mast where a portion of the tube &xposed through the sides of a wake attenuation faiahgp the mastThe

length of the #1scope tube is 1 1/2" long.
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USE OF THE SCALE SNORKEL BLANEKDEMost of the time you will elect not to run the r/c submarine with all of
the masts installed- believe mewe doubt there was a moment (other than pmmmissioning acceptance trials, and
post overhaul shakedowmwhen the boat cruised underwater with all massgsed If you're anything like me you'll
leave most of the masts in the field box when you plop the model into the water forani S Npla3-8me.Lal Q a
enough to simply yank the smaller masts from ffaél and leave those openings is However, that scale snorkel, when
removed, leaves a big ugly hole. We've provided a blanking piece to fit in there, representing the top of the snorkel
induction--just as it would look with the real snorkel retractedo the sail.

USINGITHE SNORKBART AS A 2.4gHz ANTENNA FOUNDATION

Some of you will be using a 2.4gHz r/c syst€aday, that band is the only game in toas you shop for an r/c system.
Not only here, but in the rest of the world. R/c systems thaégted on the bands of the lower frequencies (which had
no problem passing through fresh water) are no longer produced. And it's only a matter of time till governments
reassigruse of the old bands to other service. Soon, everyone will be compelled @.45dz r/c systems for control of
their hobby vehicle, like it or not.

guess what!?..it just so happens that.4gHz is the resonate frequency of water! That makes water completely opaque
to this frequency. Ouch! So, if a model submarine is todogrolled using an r/c system on this baritie receiver
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