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Overview

One of my main interests in High Power Rocketryis the

constructionand flying of scalemodels When searching
for a rocketto build, | stumbledupon a scaledrawing of

the Thiokol Chemical/ 2 N1J2 N.D-Repi@nyamahawk
missile (page 3). After studying this design and the

availability of the various components required to

constructthis rocket, | decided on a 5/9 scaleversion

The main body tubes will be made from Performance
w2 01 SGlRIE@rglass tubing, 3:1 Ogive fiberglass
nosecone,and O € birch plywood fins reinforced with

carbonfiber surfaces It will use an AerotechRMS75mm

5120 Motor Casewhich allow for the use of an & [ sized
enginefor a test flight, aswell asan & a sizedmotor for

the certification flight. The estimated weight loaded is

315 Ibs, and when launchedwith an M1500G motor, the

rocketshouldachievean altitude of ~10500eet.

Recoverywill use a dual set of PerfectFliteminiAltYWD
loggingdual event altimeters The main chute will be Sky
AngelCert3 - XLargeand will provide a rate of decentof
~27 ft/sec.
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% AerotechRMS75mm
= 5120 Motor Case
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Note: Taken from theAerotechweb site:
http://www.aerotech-rocketry.com/customersite/resource_library/aerotech_rms_ext_dim_dwgs/75mm_hp_rms/hbI28. pdf
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{GFrAyfSaa Bot $8& _okyé¢ 9 892Stainless Steel Hex Nuts x 36
(McMaster Carr 33045T52)

(McMaster Carr 90257A009)

Body Tube Height
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Print out and place tube on top, marking slot location on outside of tube.

CAY {20 Aad mm pkyé t2y3 a0l NIAY

D-REGION TOMAHAWK

Fin Slot Alignment Guide D raW| n g Scal G.O "= 10 "
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Boat - tail Detail
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Top View

Make an Alignment Mark
here on all fins.
o
o o
®

5NAT ¢ MMKCINE
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Centering Rings Hole Guide DraW|ng Sca|60" =1.0"
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Top View

Transfer to Top of CR Placement of 1/6 circle ring used
CR2, and bottom of CR. for Rail Guide mount.

Center line for threaded insert.

D-REGION TOMAHAWK

Fin & Rail Guide Alignment DraW| ng Scal 6.:0" = 1.0"
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Booster Assembly Procedure

Fins/Centering Rings

IZI Cut the fins out of the Birch Plywood. Weight/Fin: 7.500
|Z| Carbon Fiber the fins. (Use West System ERoiydoFiller) Weight/Fin: 10.650
IZI Cut four holes for the 82 Threaded Rod in each Centering Ring & Top Bulk Plate.

Install the threaded inserts for the Aero Pack intc CR Total Weight: 15.002
IZI Cut the Motor Tube to the correct height. Motor Tube Weight: 16.00
IZI Dry fit in place CR, CR2 , & CR3 on to the motor tube.
IZI Using the template on page 10, mark the fin locations ofl0BR2 & CR3.
IZI Epoxy CR to bottom of the motor tube making sure its location is correct w/r to the Aero Pack.
IZLI Using the 832 Threaded Rod as an alignment aid, epoxy in plac2 &RR3.
' aAy3 GKS FAY 3dzi R$Minde JBWeldd the mBtatued (G KS TFAy A
IZLI Verify that each fin is 9Qwv/r to each fin on its left and right & is 9/r to the body tube.
M 5NRAEt GKS O2NNBOG &A1 S K2tS8S Ay (GKS OSyidsSNI 2
M !'aAy3 9f YSNRA / F NLISy (G SNQa D& 4Slamparfildsg  KS NI
IZI UsingLoctiteHysolepoxy, put a good size fillet along each fin/body tube seam.
m Form the internal fin fillets by using the carbon fiber tape & WS epoxy.
IZLI Epoxy in place GRbut omit the top fillet as the coupler tube needs to fit flush against this ring.
|1L| Install the threaded rod and nuts. Secure nuts witctite Blue 242Threadlocker
|Z| Weigh the final assembly. Weight: 86.00z

IZLI Subtract 4 x weight/fin and total weight of the rings from the above measurement.
(This is the motor tube/epoxy/carbon fiber/rods/rail guides weight). Updated Motor Tube Weight: 2

Body Tube

M/ dzii GKS 02R& (doS G2 tSy3GK FNRBY pé Dmn CAO
IZI Cut the 4113" slots for the fins.

IZLI Fit the final Fin Can assembly inside the booster tube.

IZI Mark the rail guide locations on the outside of the body tube.

IZ'] Remove the Fin Can and drill the holes for the retention screws. Weight: 27.0002

1) Boat Tail, CR & CR2 weigh 40z each and €R CR4 Weigh 1.50z each.

D-REGION TOMAHAWK

Booster Assembly Procedure
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Booster Assembly Procedw€ontinued

Final Assembly

IZLI Epoxy the Fin Can into the Body Tube. Use sral@ps at the body tube/CGRjoint.
IZI Fill the booster/fin joint with epoxy. Sand smooth.

M/ dzti G KS . daf 1KSIR {d2L) wiy3 FNRBY aONJ L) pé¢ dz
IZI Weigh the couple tube and bulk plate. Weight: 2007
IZI Insert the Coupler into the Body tube but do not epoxy at this time. Mount the Bulk Plate and

temporary secure with nuts. Insert RMSmm/5120 Motor Case. Test fit the motor retention bolt.

Remove the Bulk Plate and Motor Case. Epoxy the coupler tube to the body tube. Add a generou
fillet of West System Epoxy to the topside of€R

Ml Rel GG+ OK GKS ¢2L) odzf ] LIFGS® 9LIREE GKS ™ oyé

Scale Raised Detall

|Z| Cut the Fin Fillet from hard wood stock and epoxy in place.

IZI Cut the body tubing raised details from PML Quantum tubing and epoxy in place.
IZLI Finish Sanding all surfaces and spray a cotydbnGrey Primer.

IZI Weigh the final Booster. Weight:144.50

D-REGION TOMAHAWK

Booster Assembly Procedure
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Booster Body Tube Raised Detail
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Raised Detail Templates

2

N>

Print on Card Stock and Cut Out.

D-REGION TOMAHA\

VK

Raised Detail Templates

Jeffery H. Oppold  2/25/2012

Drawing Scaler=1

16




/ )
zln
e 2 PemNut Attachment Access Holes
2 JL 3" Screw holes x 4
() <— 16 o
T (in-line with fins)
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0.125" diameter pressure vent holes.
T . 2280GSN) / 2dzL) SNJI |
6" |
4-"
Sheer Pins
s V Drill 475" holes, 9@part.

Anti-zipper steel band embedded
flush with fiberglass surface.

Band is 0.500" wide and 0.025" thick.
(Hose clamp band.)
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Airframe Mid -Section
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Tap for #256 Nylon Screws
(McMasterCarr 93135A079)

Note: With the Booster Section attached, drill the

shear pin holes all the way through the airframe and
GKS 0622a0SNna O2dzLJ SNJ {dzg
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/N Sheer Pins
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Airframe Upper -Section
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Note: With the Nose Cone attached, drill the

shear pin holes all the way through the airframe and
GKS b2aS /2ySQa { K2dzZ RSNJH

shoulder hole tos" .

Drawing Scale:"=

0.125" diameter pressure vent holes.

' A2y A0&a . & [ 2dzd
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Air Frame Assembly Procedure

PemNuts Holes

IZLI Use the fin alignment guide on page 7 to mark the fin locations at the top of theSkltion Air Frame.
Ml 9EGSYR G(KS YINla R26Y H oyé FNRY GKS G2L) 27
7 { SOdzNBE GKS ! @GA2yA0a .l &Qa [/ 2dzJ SNI AYyAARS (K
IZI Drill the 4 holes for th&@emNuts through both tubes.

|ZL| Use the fin alignment guide on page 7 to mark the fin locations at the bottom of the LE@xtion

Air Frame.
M 9BGSYR GKS YIFN] & dzLd u oy FNRY (KS o0200G2Y 2
EI{SOdzNJé 0KS | A2y A0a .l @&Qa [/ 2dzLJ SNJI AYaAARS (K

fin locations with those on the Mi&ection Air Frame.
IZI Drill the 4 holes for themNuts.

Mid-Section Shear Pins/Pressure Vents

MsNts Fy FEAIYYSYG YEN] RANBOGEE OSYyGSNBR 08
IZI Drill a shear pin hole and tap, screwing in a shear pin before drilling the next hole. Drill all 4 holes

sequence.
IZLI Drill the pressure vent holes.

IZI Weigh the final MidSection Air Frame Weight: 35.002

UpperSection Shear Pins/Pressure Vents

IZI Extend the fin alignment marks, drawn in tRemNut assembly procedure, down the full
length of the tube.

CAYR FYR YIN] GKS OSYGSNI LR2AyG o0SG6SSy SI OK
IZI Drill a shear pin hole and tap, screwing in a shear pin before drilling the next hole. Drill all 4 holes
sequence.
IZLI Drill the pressure vent holes.

IZI Weigh the final MidSection Air Frame Weight: 59.002

D-REGION TOMAHAWK

AirFrame Assembly Procedure

Jeffery H. Oppold  2/25/2012 19
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Main Chute Charge Holders

PEM Nuts x 4 (iline with fins)

McMasterCarr 1624 94648A350

Threaded Rod (x2)

McMaster/ | NN ¢y yHnan ! vH

Note: Use JB Weld to secure PEM Nuts
to the inside of the Avionic Bay coupler.

5AFYSGSNI DmH

E p €
mMmme [ 2y 3

PEM Nuts x 4 (iline with fins)

McMasterCarr 1624 94648A350

Altimeter Sled Retention Nuts

Apogee Charge Holders

Top and Bottom Charge Holder details are on next two pages.
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Terminal Strip: Radio Shack PA#4-678

Sealing Screw: (8 Terminals cut down to 2
McMaster/ | NNY ¢y n =80/10B2 Thread {x2)m y

Side View

MéE [t/ —9Rl tfdz3

pé . df —>{frus

=\

. | ; | Rubber Gasket
pé / 2dzLI SNJ [dzZ { t €I E -

Threaded Rod R
McMaster/ | NN gy yHwvn ' MHYET OCEEH O

D-REGION TOMAHAWK Drawing Scale: 1'=1"

Avionics Bay i Top
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Top View

Terminal Strip: Radio Shack P2¥4-678

Sealing Screw:
McMaster/ | NN dy n #80/1082 Thread {x2)m y (8 Terminals cut down to 2
oyé /tx/ ¢dzoAy I SH|E | AHK . .
Side View

oye /[t =/ 9+R—t_t%23 7/\

= @

pé . dzt i

L
pé [ 2dzL3 SNJ%I

= E
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Avionics Bay i Bottom

VK Drawing Scale: I'=1"
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Drilling Template

(@) O O

0 ~ .
MoKcndad S5AFYSIU

#50 Diameter

. . MK N A 5)\I-&L’]SNJ .

O
MKy & 5AIOYSUSNI

D-REGION TOMAHAWK Drawing Scale: 1'=1"

Avionics Bay 1 Hole Template

Jeffery H. Oppold  2/25/2012

23




Altimeter Sled

1" Mounting hole for ALTIMETERONE g

|

BackSide Mount
|

FrontSide Mount
|

2
5
=
E
S
@

e
|
|

SNCI218N LTe

5AFYSGSNI Dvmn
mMmmMeE [ 2y 13

pE

Aluminum Bracket for-Pole Detent Switch
(Aligned with pressure neutralization holes)

/

Altimeter PerfectFliteminiAltYWD
(attached usindPerfectFlite

mounting hardware)

0¢ LYAARS 5AFYSGSNI

%" G10 Fiberglass SQeet

OT®pé E nodpeo

in
All Holes areg

Altimeter Sled
Retention Nuts

D-REGION TOMAHAWK

Avionics Bay 1 Altimeter Sleds
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Top View
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Avionics Bay 1 Altimeter Bracket
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Aluminum Bracket Detalil
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Primary (1100FT)
Main Charge

Avionics' Top Bulkhead

Missile Works
2-Pole Detent Switch

[ ]
E °
amviuiw @

110 = OFF
220 = ON =

|

-
i

\

N
(&)

-
1

=
—
Ll
@)
<
o
2
[a]

Avionics' Bottom Bulkhead

Primary
Drogue Charge

D-REGION TOMAHAWK

Avionics Bay 1 Schematic
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Primary Circuits Wires
@@@ are Solid Colors @

Backup (+1 Second)

Backup (900FT)
Main Charge

Secondary Circuits Wires
@ are Solid Colors w/Black Stripe

Drogue Charge
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Avionics Bay Assembly Procedure

Bulk Plates

HREE HEERE

PemNuts

U
]

Altimeter Sled

& & BE BE

]

Using the outside edge of the Body Tube Bulk Plate, cut out two gaskets from the gasket material

PAAY3 | né GdzoST Odzizdzi GKS OSYyidSNI2F GKS 13
Using CA glue, glue the gaskets to the bulk plates.

Epoxy the Coupler Bulk Plates to the Body Tube Bulk Plates, using a bolt through the center holg
the two plates, center the plates and compress the epoxy.

Cut out 2 hole drilling templates on page 21.

Tape the templates in place over the assembled Bulk Plates and drill the various holes.

Assemble and attach the variousBdlts, wire terminals, and charge holders.

Using a large C Clamp, compressReenNuts in to the Avionics' Coupler Tube.
Using JB Weld, epoxy, on the inside of the tube RBEINuts in place.

Cut the G10 material to the specified dimensions.

Using the drilling template supplied with the altimeters, as well as the battery pack and switch bra
drill the required holes.

Cut two pieces of the brass tubing to specified length.

Temporarily assemble the two threaded rods through the bulk plates to be used as an alignment
for attaching the brass tubes to the G10 sled material.

Using JB Weld, epoxy the brass tubes to the sled. Note that one tube is on the front, while the oth
on the back of sled material. Apply a generous fillet to the joints.

Assemble all components onto the Sled and wire per the schematic on page 24.

Weigh the assembled Avionics Bay. Weight: 59.002

D-REGION TOMAHAWK

AirFrame Assembly Procedure
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pé CAOSO@eE!l aa Y™
(Performance Rocketry)

o~

GarminAstroDCG40 GP Tracker
- see next page for mounting detail.

e

dzii | 0 ¢

N\

LAY O tfl GSR -20 &4kl A
(McMaster Carr 90264A437)
Biaxial Braided Tape and Epoxy.

/ O €20 Stainless Steel Pan Head Bolt

/. to pé CAOSNEEl aa / 2dzLx §NyMcygstprias93900A257)
(Performance Rocketry)

Note: Coupling Nuts are attached with
Solle/ 2 YLIR2aAGS mé [ ND

fh ©
-]
e

G

{41 Ayt SaBolthviméudting Plate |
(McMaster Carr 8896T94)

Bottom View

D-REGION TOMAHAWK Drawing Scale"=r
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Retention Bolt: M3x16mm 0.50 Pitch

D-REGION

TOMAHAWK

GPS Mounting Scheme
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GarminAstroDG40 Aluminum Mounting Bracket

‘ \ 1" Holes
<3 1" >
% 2' H }é %Il
1 %"
<3"> <3'> % g
T 1" Holes
2 / (Through Both Plates)
v ® ®
1%" 1%"

%
<N
®

N JL
A

— 7z —

D-REGION TOMAHAWK Drawing Scaler=1

GPS Mounting Bracket
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Nose Cone Assembly Procedure

Bulk Plates

AEEEE BEE BHEEE

@

Drill the four holes in the bulk plate. Use the inside of the shoulder for alignment.
Temporary attached the bolts and coupler nuts to the back side of the bulk plate.
For each coupler nut, align a flat edge to the outside, flush with the edge of the bulk plate.

Using JB Weld epoxy (quick cure), place a small amount on the edge of the coupler nut that is flu
with the bulk head outer edge.

Slide the assembly inside the nose cone shoulder and allow the epoxy to cure.

Carefully remove the bolts and bulk head. The coupler nuts should be perfectly aligned.

Using the carbon fiber tape and West System Epoxy thicken to mayonnaise consistency, carefully,

the tape around the inside of the shoulder covering the coupler nuts. Take care not to the get epo
on the inside threads of the nuts.

Drill the two holes for the tBolt.

Cut a piece of G10 for the GPS mounting plate.

Place the G10 sheet inside the mounting bracket and mark the location of the holes and drill.
Using the back piece of the GPS unit, mark where the holes for the attachment screws go and dri
Assemble all components to test for fit and function.

Weigh the assembled Nose Cone. Weight: 29.603

D-REGION TOMAHAWK

AirFrame Assembly Procedure
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Recovery Harness

Booster to MidSection

Booster
Quick Link

UpperSection to Main Chute

UpperSection
Quick Link

/

2

Quick Link/Loop Detail

Stainless Steel Triangle Quick Link
(McMaster Carr 3709T32)

T\

&

I%oé

D-REGION TOMAHAWK

Recover Harness
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Drogue Chute Quick Link
OoKMCcCEé¢ E HEDU

\ Mid-Section
Il Quick Link
$ 0¢ \
«—— wmpo —
npQ ,}

Main Chute
Quick Link

Loops should be tight but still allow for
the Quick Links to be removed.

Kevlar Thread #69

/ Double Stitched

C2t RSB hgSNI L€
(Wildman Rocketrg KEV1)

YS@t NI {d
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Deployment Bag

Protective Flap

Folds over to protect _
Shroud Lines. Bag Opening

Hpé E né BSAL]
Chute Compartment

Mé 2ARS 9ftFadAlO .IyRa
Used for Packing Chute | l | |
Shroud Lines
Retention /
Strap
(Connected to Nose Cone)
T~ me 221 hLSyAy3
D-REGION TOMAHAWK me [ YAY

Deployment Bag
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Deployment Bag Parts Detall

_ oy €

Bottom Piece Allowance

(Kevlar Cloth) /
Blanket Stitch
All Edges
s
Top Side
Body Piece

Mé 2 ARS 9t (KeviprCipth) |

T € [2y3 |
Stitched Outside of = ! '

Seam Line \. \I
H o>l

Blanket Stitch

All Edges

M p—ﬁl 1 I
Double Stitched down @ !

{ St

o

“

\

4

, . H
HS 2¢ ﬂmlg : P
oy¢ { Sl Y |
Allowance i :
P HI N | ]

pneE

Eals

i

D-REGION TOMAHAWK

DeploymentBag i Parts Detail
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Back Side

Body Piece
(Kevlar Cloth)

/

Retention

Strap
(Kevlar Strap)

N

N

> e

Blanket Stitch
All Edges

oy¢ { SIY
; Allowance
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Deployment Bag Retention Strap

Retention Strag, Loop Detail

Kevlar Thread #69

Double Stitched“
/ Mé . 2E

Top View
<— we
Side View —
| >l |

Mé [ mELIC2 R
Opening Under

Loops are sewn on BOTH ENDS.

Strap is sewn so that one loop is just inside
the bag, with the other loop and the majority
of strap is outside of the bagsee next page.

D-REGION TOMAHAWK

DeploymentBag i Strap Detall
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Deployment Bag

M €
C%

Double Stitched down @

ZH —e\% B 3 C £
Hné—ﬁl |

|
Double Stitched/

nex

Bottom View

2 ARS

Retention Strap should exit between
the bottomandbacki A RS LJA SO
centered on the backide piece with one
loop just inside the bag.

e_

. YR

7

9of I adAaAo

¢ [ 2yhd

MpE—> | |
| |
HpPE
Mnéﬁl |
| |
péﬁ' |

D-REGION TOMAHAWK ne

Deployment Bag

Jeffery H.  Oppold

2/25/2012
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Preparation Stand Side View

p €

oy €

oy €

D-REGION TOMAHAWK

Preparation Stand

Jeffery H. Oppold  2/25/2012

5AFYS

oye t x/
FoWEA 2ty+ [/ | NP
— oye t x/ t

= [ 2y 3

t 2Elbowp n%

Drawing Scalei"=1
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Preparation Stand Front View

y ... 0

/—oyé t +/ t ALJIS

«<— Hné¢ [ NgtSBhkokn to Scale —

AN /

oy¢ LdP5d t A LIS y & dzf |

oyé t £HFElbowp

Parts List:
oyé t £/ [/ NR&AaAx 2
oyé t £/ w2dzyRx /4l LJ
oye t 2Elbowbn X 4
oy¢ t+/ tALIS x10ft.
oy L®5d t ALISxBytadzZ | GA2Y
D-REGION TOMAHAWK Drawing Scales"=1

Preparation Stand

Jeffery H. Oppold  2/25/2012 38




Body (Performance Hobby)

Airframe: 5.0"Glass Tuben y ¢ G125.048 ($108 x 2)5216
Motor Tube: 3.0"Glass Tuben y ¢ G123.048 ($68x1) $ 68
Booster/AVbayCouplers5.0" Glass Couplerm n €G12C35.0 ($40x2) $ 80
Airframe Bulk Plates: 5.0" Airframe Bulk Plate FBP5.0 ($6x3) $ 18
Coupler Bulk Plates: 5.0" Coupler Bulk Plate FCBP5.0 ($6x3) $ 18
Centering Rings: 5.0"to 3.0" CR FCR4543.0 ($7x2) $ 10
Nose Cone: 5.0"Ogive3:1 FNC5.8-10 ($70x 1) $ 70
Aeropack

75mm Retainer: 75mm ASSEMBLYlange RA75 ($52x1) $ 52
SkyAngle

Parachute: CER®B/Xlarge C3/X ($189 x 1) $189
Kevlar

Shock Cord: pnQ M¢é YSOfKENMI { 0 L/KY $ 50
Shock Cord:InStock Hp Q mM¢ YSOfKENMI { O KIL/AW $ 25

RouseTech (Discount Hobby Center)
Motor Case: RMS75mm 5120 RTFO070
Forward Seal Disc RMS75mm 5120 RT081

Carbon Fiber$ollerComposites)
Tape: . AFEALFE . N}ARSR
Fabric InStock ¢ Yt 2pn pné E M

Northern Hardwoods )
Birch Veneer Plywood 0 ¢ { KSS{i pQ E pQ

PerfectFlite
Altimeters  In Stock(1)miniAlYWD MAWD
Hardware Mounting Stanebffs MH44

Launch Lugs
Unistrut Rail Buttons (x2)

Extreme: N S10CK  1515DelronRail Buttons (x2)

D-REGION TOMAHAWK

Parts List

Jeffery H. Oppold  2/25/2012

($399) $399
S 27) $ 27

®($0.03%t) $0540 E
I3MRrd) $ 31

$41.73

($100 x 2) $200
($1.5x2) $ 3

($12/pair) $ 12
($10/pair) $ 10

M
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Stainless Steel (McMasteCarr)

Threaded Rod:
Hex Nuts:
U-Bolt:

Sheer Pins:
Threaded Rod:
PEM Nuts
Sealing Washer
Sealing Screw

Coupling Nut (Zinc)

Pan Head Bolt
Quick Link
Eye Bolt

Epoxy (McMasteiCarr)

High Strength Epoxy: Loctite HysolE20hp 6430A19 ($12.16 x2) $24.32

Applicator Gun:

Bayonet Mixer Nozzle: 5.9" L with 1/4" Taper Tip 74695A12 ($0.91x12) $10.9:

Threadlocker

Giant Leap

Chute Swiveln Stock oyé 9 & %5008 test ($6.00 x1) $ 6.00

Custom Made
Center Rings:

D-REGION TOMAHA\

VK

Parts List

Jeffery H. Oppold  2/25/2012

8-32 Thread Sizeo ¢ ¢ 98847A009 ($2.59 x4) $10.36
8-32 Hex Nuts 90257A009 ($8.39 x 100) $ 8.39
HéEKaz2dzyGAy 3 8896798 S($4.16 x 4) $16.64
2-56 Nylon Screws 93135A079 ($4.99 x 100) $ 4.99
O&LH N MH &  98804A487 ($2.41x2) $ 4.82
10-24 Captive Nut 94648A350 ($6.34x10) $ 6.34
{AfAO02Y mMM«KIGEOLA11D §511.84 x 50) $11.84
M € -8W$0-32 Thread 98070A470 ($8.30 x 10) $ 8.30
O &H N M oyé PO3eAANETKS$1.80x4) $7.20

O &N HE[ Sy HMARA257 ($5.46 x 10) $ 5.46
Triangle 3709732 ($7.50x4) $30.00
0 K y16 33045T52 ($21.66x1) $21.66

74695A71 ($27.74 x 1) $27.74

Loctite® 242, 0.34 oz 91458A112 ($12.39x1) $12.39

pdnbh U2 odnh oy £($10.00 NR2)K  $R0f08
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D-REGION TOMAHA\

VK

Construction

Jeffery H.  Oppold

Construction
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Fin Construction

gl

0¢ . ANDK tfeég22R pQ E

SNATARAN

ASAVANAY
ASAVANANK

}4 ’ |

L KFIR GKS fdzyoSNJ RSI f SNJ Odzi
so that | could get it home in my car. My plan is to cut 5 or 6
fins and pick the best of 4 out of them.

b23S GKS RANBOUGAZ2Y 2F (UKS 41

L eQa 3INIAY (2 o LJS NL Syﬁe A Oc

(0p))

D-REGION TOMAHAWK

Fin Construction
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Fin Constructiorg Layout and Rough Cut

| cut out atemplate of the fins from posterboard. Thisallowedfor

an easy transfer of the fin pattern to the plywood surface It
turned out that | could lay out 2 fins within the 20¢ height as

shownbelow andsaveda lot of material

Cutting was done on a table saw.

L R2Yy QU 26y I 1
friend help me.

D-REGION TOMAHAWK

Fin Construction

43
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Fin Constructior Sanding and Cutting Centering Ring Slots

It ismostimportant that all four fins be identicalsowe alignedthe
root edgesclampedthe 4 finstogether,then drilled 3 holesand
bolted the finstogether Thiskeptthem tightly togetherwhenthe
edgeswere sandedandthe centeringringscut. We decidedwe
neededthe holesanywaysothat eachindividualfin couldbe
attachedto a guidefor cutting the 12° knife edgeon the leading
edge(seenextpage)

After sanding the edges and
cutting the slots for the centering
rings.

D-REGION TOMAHAWK

Fin Construction

Jeffery H. Oppold  2/25/2012

Clamped and on the drill press.
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Fin Constructiorg Cutting the Knife Edge

My friend cameup with areallygoodideaon how the hold the fins
sothat we would get a perfectknife edge We built a half boxasa
guidesothat we couldattachthe finsto it, then usedthe ripping
fenceto alignthe boxandfin to the blade

Guide box with the fin attached

and aligned to the ripping fence.

Blade side view.

A perfect 12 edge!

D-REGION TOMAHAWK

Fin Construction
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