Troop 344 and 9344
Pemberville, OH




Model Designand Builaing
Merit BadlgerReguiiements

1. Study and understand the requirements for personal safety when usingrsadgl
makerhand tools such as: knives, handsaws, vices, files, hammers, screwdrivers
hand drills and drill bits, pliers, and portable power tools, and when to use
protective equipment such as goggles when grinding or drilling. Know what
precautions to take when using flammable or hazardous products such as: glue,
epoxy, paint, thinners. Discuss these with your counselor before you begin your
modelmaking project and tell why they are important.

2. Explain the uses for each of the following types of models: architectural, structu
process, mechanical, and industrial. Do research into the different types of mateie
that could be used in making these models.

3. With your counselor's advice, select a subject from requirement 4 for your mode
project. Kits may not be used. Prepare the necessary plans to the proper scale.
model should be your own original work. Tell your counselor why you selected t
project.




Model Designand Builaing
Merit BadgerReguiements

4. DoONE of the following:

a. Make an architectural model. Build a model of a house to a scale of 1/4" =
(1:50 scale). After completing the model, present it to your counselor for
approval. Review with your counselor the materials you used and the dets
of your model.

b. Build a structural model. Construct a model showing corner construction o
wood-frame building to a scale of 1 1/2" = 1'0" (1.8 scale). All structures
shown must be to scale. Cardboard or flat sheet wood stock may be used
sheeting or flooring on the model. Review with your counselor the proble
you encountered in gathering the materials and supporting the structure. E
able to name the parts of the floor and wall frames, such as intermediate
girder, joist, bridging, subfloor, sill, sole plate, stud, and rafter.




Model Design:and Buileing
Merit BadlgerReguiiements

4. DoONE of the following:

C. Makea process model. Build a model showing the plumbing system in yo
house. Show hot and cold water supply, all waste returns, and venting to a
scale of 3/4" = 1'0" (1:15 scale). After completion, present the model to yo
counselor. Discuss the scale, the materials used, and any problems you
encountered in building the model.

d. Complete a mechanical model. Build a model of a mechanical device that
at least two of the six simple machines. After completimg model, present it
to your counselor. Be prepared to discuss materials used, the machine's
function, and any particular difficulty you may have encountered.

e. Make an industrial model. Build a model of an actual passeocgeying
vehicle to a scale of 1" = 1'0" or 1/2" = 1'0" (1:10 or 1:25 scale). Take the
dimensions of the vehicle and record the important dimensions. Draw the
front, rear, and sides of the vehicle to scale. From your plans, build a modeé
the vehicle. Discuss with your counselor the most difficult part of completi
the model




Model Designand Builaing
Merit BadlgerReguiiements

5. Builda speciakffects model of a fantasy spacecraft or a hdradd prop that might
appear in a Hollywood sciendetion movie. Determine an appropriate scale for
your design. Include a cockpit or control area, living space, storage unit, enginee
spaces, and propulsion systems. As you plan and build your model, do the follo

a. Study existing designs of vehicles and haettl devices.

b Arrange and assemble the parts.

C. Sketch your completed model.

d Discuss your design, scale, and materials choices with your counselor. De

how you engineered your model and discuss any difficulties you encounte
and what you learned.

6. List at least six occupations in whictodel makings used and discuss with your
counselor some career opportunities in this field.




Requirement 1

Study and understand the requirements for personal safety when using such
model makerhand tools such as: knives, handsawses files, hammers,
screwdrivers, hand drills and drill bits, pliers, and portable power tools, and
when to use protective equipment such as goggles when grinding or drilling.
Know what precautions to take when using flammable or hazardous products
such as: glue, epoxy, paint, thinners. Discuss these with your counselor befol
you begin your modemnaking project and tell why they are important.



Never work alone when using power tools.

Use each tool for what it was made to do
never for anything else. For example, use a
screwdriver only for driving screws, not as a
chisel or a pry bar.

Inspect your tools and use only tools that are iny &
good working condition. Broken tools could hur{s
you or damage your model.

Get out only the tools you need and return
them to your toolbox as soon as you are
finished. This will keep your work area neat and
prevent damage to the tools.

Take good care of your tools. Keep them clean,
oiled, and sharp.



A Knives

I Use sharp blades that do not have any
nicks.

i Cut away from your body.

i When you are done, cover the blade and
put the knife away.




1. Tool Safety

A Handsaws

I Use a vise to secure the material being
sawed.

I To prevent buckling or breaking, adjust the
blade tension and make sure blades are
installed firmly in the correct position.

I While working, provide enough clearance s
that, as you saw, the point of the saw will ni

strike any object. | | \ /

I Use steady, even strokes without bending t
Keyhole saw /

/ Copmg

blade.

I When finished sawing, carefully wipe the
blade clean and store the saw safely in a tcu,
rack.



A Vises

i Always attach the vise to a firm work
stand and use the visenever your
handsc to secure materials.

I Use just enough pressure to securely hold
materials.

i Stay clear of the vise body during drilling ==
or cutting operations.

I When you are done, close the vise and
leave the handle straight up and down.




A Files

Always use a file with a handle.

Cut in the direction for which the file
was intended.

Keep hard objects from striking the file
teeth or handle.

After use, clean a file with a wire brush.

Store files in a single layer (never on top
of each other) in a dry place.

/
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1. Tool Safety

A Hammers

i Always use the face of the hammer when
striking an object, and use only the amount
of force needed.

i Use claw hammers for wood and ball peen
hammers for metal.

i hyteé dzasS | KIYYSNQa




1. Tool Safety

A Screwdrivers

I Choose the correct blade size when usir
a screwdriver.

i Keep the handle directly over the screw
head and turn with smooth, even strokes
while applying steady pressure on the
Screw.




A Handdrills and drilbits

I Use a vise or clamp to secure the material bei
drilled.

T Do not force a drill into the work.

i Run the drill at the correct speed for the
material.

I Keep the bit away from any clamping device.
I As you work, use a brush to sweep away chips

i Always use sharp bits and drill only materials for
which the bits were designed for.

I Tighten the shank of the drill bit securely in the
chuck; never use pliers to tighten a bit




1. Tool Safety

A Pliers

i Be sure your fingers or hands do not get
pinched between the handles of pliers.

I When using cutting pliers, cover the
piece you are cutting or point it away
from you and other people. The cut
piece may become airborne.




A Portablepowertools

I Use portable tools only for the work
they are meant to do.

I When using a corded power tool,
arrange the cord so that it will not be
in the way of the operation.

I Carry a portable power tool by its
handle, not its cord.

I When unplugging a power tool, grasp
the plug head, not the cord, and pull
straight out from the wall socket or
extension cord.




1. Safety Equipm

A Safety Glasses

I Using the proper equipment will prevent
most accidents, but be prepared for the
unexpected.

I Whenever appropriate, wear goggles or
safety glasses.

i Be sure to clean the goggles or safety
glasses after use.




1. Flammable or

A
A
A
A
A

When usipg glvue, epoxy, paint, or thinners, be sure
G2 NBIR YR FT2tt2¢6 0(KS YI)/dz'-FIOudzN\BNIL
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breathe in the fumes, which can be harmful. :\ \ A

Use a respirator as needed. j g
Avoid skin exposure when handling these product
Use protectivanonlatexgloves as needed.




Requirement 2

Explain the uses for each of the following types of models: architectural,
structural, process, mechanical, and industrial. Do research into the different
types of materials that could be used in making these models.



Anarchitectural model is a 3D

representation of a proposed building
design.

With an architecture model, you can
see the potential scale and design of
construction or interior design project

Traditionally model makers manually
created these replicas, but thanks to
advancements in computer i
technology, 3D models are now widel *
used to represent a construction idea.




2. Structural Mod

A A structural model shows the details of
construction.

A The individual pieces that make up the
floor, wall, and roof structures are
reproduced in miniature.




WhereArchitectural Modelsshow how
buildings look an&tructural Modelsshow
how buildings are constructed,rocess
Models show how buildings work.

Engineers build process models to show on
a small scale what a building such a
manufacturing plant will look like and
operate once it is constructed.

The models demonstrate in three
dimensions the placement of equipment,
pipes, and other components.

Viewers can easily understand process
models because the look just like the real
thing, only smaller.
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2. Mechanical Mogél\\

A Used to help visualize the designaoimplex machinery
cams, gears, levers, and othmoving parts

Model of Steam Engine



A Used to design products of all varieties
before theyare manufactured; toys, cars,
aircraft, furniture, etc.

A Helpsto visualize what the final product will

to potential customers

Clay Model of a Car



2. Materials for Mog

b .

A Roughstudy models can be made quickly using
cardboard, wooden blocks, polystyrene, foam, foam
boards and other materials. Such models are an
efficient design tool for threglimensional e\ <
understanding of a structure, space or form, used by | =<3
architects, interior designers and exhibit deS|gners =

A Common materials used for centuries in architectural =
model building were card stock, balsa wood,
basswood and other woods. Modern professional
architectural model builders are taking advantage of
twenty-first century materials, such as Taskboard (a
flexible and lightweight wood/fiber board), plastics,
wooden and woodesplastic composites, foams,
foam board and urethane compounds.




A Anumber of companies produce readtyade
pieces for structural components (e.g. girders,

trees, bushes and other features which are found
in the models. Features such as vehicles, people
figurines, trees, street lights and other are called
"scenery elements"” and serve not only to beautify
the model, but also to help the observer to obtain
a correct feel of scale and proportions represented
by the model.

A Increasingly, rapid prototyping techniques such as
3D printing and CNC routing are used to
automatically construct models straight from CAD
plans.




Requirement 3

With your counselor's advice, select a subject from requirement 4 for your
model project. Kits may not be used. Prepare the necessary plans to the
proper scale. This model should be your own original work. Tell your
counselor why you selected thpsoject.



3. Scale

A How to Choose the Best Model Size for You

I Models come in a range of scales, the most common S
being 1:4, 1:8, 1:12, 1:16, 1:18, 1:24, 1:48, and 1:72. ' =
Choosing a scale that works for you is the first big step 1 18 2
in mastering your model builds.

A Why is Scale So Important?

T Scale determines not only the size of your model, but
also influences the amount of materials you will need
for making your model.

i Some of your materials may be limited in dimension,
S0 you may need to pick a scale that will work out for
more optimal material usage.

i 9EFYLX Say 222R Yir& 2yfe .« 160 Sl v 0

2inches

E. Approx.
*"| 10 inches

Approx.
T inches

Approx.
5.5 inches

L Approx.
4 inches




3. Scale

A Scaledetermines the size of the model vs. reality
i Expressel & a Y2 RSt dzyxdé¢ T
I Themodel can be bigger than OR smaller
than reality.
A Model of an atomg bigger tharreality.
A Model of a real Star Destroyersmaller
than reality.
I Keepthe same scale for all dimensiogs
width, height,length.

I Pickan easy scale to womkith. For example,
1 inch =1 foot is easier thdn35 inches 1

foot.




3. Architectural S

A ¢KS | NODKA (S O idadingpyhardskesaarezof SliNde mathiNg

A It is designedor use indetermining actual dimensionsf distance on
scaleddrawing.




3. Architectural S

A Thereare two scales opachedge.

A One scale reads left to right while the other '
reads right to left. '

1. Must knowscale ofdrawingor item
that isbeingmeasured.

2. Oncescale of drawindnasbeen
determined,selectcorrect scale on
the ruler. Forexample, 1/8 on ruler is
ascale that converts 1/é&chon
drawing to 1 foot.

RGLUL L
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3. Architectural S

Line up zero mark on scale selecteith
beginningof item being measured

Determineat what point onscalethe end of
the item you wish to measure is.

Read number off the scale that is closest to
the ending point of the item measured.

Mentally note this number and be sure to
UNER dzy R Ri2yau/ave cl&s@ o the
nextnumber.

A This number represents the whole feet of
the item you are measuring.

o o T I




Slideruler so that the number younoted
mentally lines up with the endf the item
being measured.

Now go back to the zero end of tlseale-
fractionalfeet to be measureavill be
represented by distance of th&art point of
the object beingneasuredto the zero point
on thescale

Take reading from this part of scadedadd
this number to the wholdeet you mentally
noted earlier.




3. Architectural S
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3. Scale

Model Design

A Scale Conversions
A Modeldimension = Reality dimension x Scale |

The following shows how the units cancel out
to get to the desired dimension:

Modelscale: 1 inch = 10 feet (If model is 1 inch long, the object in
reality is 10 feet long)

! _Wh_ere Sc_ale Sl u_mt 4 R_ea“ty e A If model is 10 inches long, how long is the real thing?
A RealltydlmenSK)n = Model dimension x Scale A Length (reality) - 1mCh—€ﬁ’f0'd§D x10 feet (reality)= 100 feet
i where Scale = Reality unit / Model unit 1.ineh(model)

i Model scale: 1/4 inch = 1 foot (If model is 1 inch tall, the object in
reality is 4 feet tall)
A If model is 6 inches tall, how tall is the real thing?

A Height (reality) = @rchmodel) x4 feet (reality)= 24 feet
1 inch-model)
I Model scale: 1/8 inch = 1 foot (If model is 1 inch wide, the object ir
reality is 8 feet wide)
A Ifthe real thing is 40 feet widdyow wide is themodel?

NScale  HO Scae o..m;., 0 Scale targe ?:,' A Width (reality) =40 feet{reality) XL inch (modél= 5 inches
1:20.3 8 M)




3. Scale

Assume that we would like to make an architectural model of the scale house
plan shown. Complete the following practice questions on working with scales.
A vdzSaidizy mY !'asS I aorftS 2F wmknb 6Y2R¢! «— 40 feet—

T What will the overall model dimensions be?
BE.1 iR .z OIM
A Question2Useascaledf2"6 Y2RSf 0) ' MQ ONBI f [ —_— I§-|
i What will the overall model dimensions be? I ==
1 GHEMLT
A Question3Useascaled"d Y2 RSt 0) T mMQ ONBI ¢ — 'I‘T

T What will the overall model dimensions be?

GARAGE

A QuestonnY vdzSadAiz2zy nY LF GKS fIFNEBHSaAdG RAY
you make each outside wall from one piece of cardboard, what is the maximum
practical scale you can use (1:1, 1:2, 1:4, 1:8, 1:12, 1:16, 1:18, 1:24, 1:48,)@r 1.72

«— 50 feet

Answers on next page.

2|



3. Scale

Assume that we would like to make an architectural model of the scale house
plan shown. Complete the following practice questions on working with scales.

A vdzSaidizy mY !'asS I aorftS 2F wmknb 6Y2R¢! «— 40 feet—
T What will the overall model dimensions be?
nnQ E mMEéEknQ I mMné pnQ E M£knQ lei"“ o
A Question2Useascaledf2'6 Y2 RSt 0) ' mMQ O6NBI 1V — I'?-l
i What will the overall model dimensions be? - | 7] S
nn Q¢ KEr2 EKFPE Q E ™ % i ~ [
A Question3Useascaled'd Y2RSt 0) I mMQ O6NBI ¢ ; -n,r'?
i What will the overall model dimensions be? Lo e
non Q¢ ErdGa EKIMNEO E ™ QARAGE - B
A vdzSaiGdAz2y nY LT GKS fI NBSal RAYSyaiAzy dz
each outside wall from one piece of cardboard, what is the maximum practical scal
youcan usg(1:1, 1:2, 1:41:8, 1:12, 1:16, 1:18, 1:24, 1:48,1:72)7? -
pnQ Aad (KS @ kK@ d ot @ p N
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3. Planning for Yo

,L

Small Two Story Home Plan

Selecta subject from requirement 4 for your model | — |
project. Kits may not be used. Prepare the . SyacKeD ymoous _
necessary plans to the proper scale. This model ° , g
should be your own original work. Tell your i SRRt e
counselor why you selected this project - i Ty e —
 1ST FLOOR :
A Example: 4a. Build model of a house to a = 20=0
scale of 1/4" =1'0" oen
i Create a house floor plan and include the i T & Vet sihe |
overall dimensions and the dimensions of i -
each room. L ===
PLAN TS—-21
SH6 S o1 FRAT FLOOR

TA21d131 558 SQ. FT. SECOND FLOOR



Do ONE of the following:

a.

Make an architectural model. Build a model of a house to a scale of 1/4" = 1'0" (1:50 scale). After completing the model,
present it to your counselor for approval. Review with your counselor the materials you used and the details of your model.

Build a structural model. Construct a model showing corner construction of a-frao@ building to a scale of 1 1/2" = 1'0"

(1:8 scale). All structures shown must be to scale. Cardboard or flat sheet wood stock may be used for sheeting omflooring o
the model. Review with your counselor the problems you encountered in gathering the materials and supporting the
structure. Be able to name the parts of the floor and wall frames, such as intermediate girder, joist, bridging, sulbfloor, si

sole plate, stud, and rafter.

Make a process model. Build a model showing the plumbing system in your house. Show hot and cold water supply, all wast
returns, and venting to a scale of 3/4" = 1'0" (1:15 scale). After completion, present the model to your counselor. bescuss t
scale, the materials used, and any problems you encountered in building the model.

Complete a mechanical model. Build a model of a mechanical device that uses at least two of the six simple machines. After
completing the model, present it to your counselor. Be prepared to discuss materials used, the machine's function, and any
particular difficulty you may have encountered.

Make an industrial model. Build a model of an actual passecgeying vehicle to a scale of 1" = 1'0" or 1/2" = 1'0" (1:10 or
1:25 scale). Take the dimensions of the vehicle and record the important dimensions. Draw the top, front, rear, and sides of
the vehicle to scale. From your plans, build a model of the vehicle. Discuss with your counselor the most difficult part of
completing the model.



4. Make Your Moc A *

_ Small Two Story Home Plan
ExampleArchitectural Model 550

i i

STACKED WINDOWS

A 4 a. Build a model of a house to a scale of 1/4" = 1'0" T " -
using the house floor plans you created in requirement 3. v roou = g

A Step 1¢ Construct the base of the house first. This will 0 o voLwE e ;
allow you to see the width of the walls. Measure the base 1 /y\} R | f Loy 5
by placing a copy of the floor plan over your base material. — & rioos
Make sure it is to scale, then cut out the dimensions for the = S
base. B | NeNei -

A Step 2¢ Measure and cut out the exterior walls. Draw and VASTER | - _BEDRGON -

| BEOROOM

cut out the window and door openings. Itis easier to cut E VoL caing
out door and window openings at this stage, while the walls o

can be laid flat on a work surface. It is much harder to make — Sureon p——
neat openings after the walls are fastened together. 1147 SQ. FT. TOTAL

1-14-04 DRD 589 SQ. FT FIRST FLOOR
TA21d131 558 SQ. FT. SECOND FLOOR

' VOLUME CEILING
"

Note: If doing a two story house, the second story is constructed like
the first story and then set on top of the first story.



4. Make Your Moc

ExampleArchitecturalModel (continued)

A Step 3¢ Apply glue to the edges and assemble the walls. Glue the walls to the base. If you plan to later add a po
walkway, shrubbery, trees, or other outside features (be creative), extend the base far enough beyond the walls
house to allow room for the additions.

A Step 4¢ Make a peaked roof from one large piece of cardboard, scored and folded at the peak. To score cardboa
make a shallow groove by running a butter knife blade along the line where the fold is to be. Use a ruler as a gui
that the fold will be straight. Make the score on the inside of the fold (underside of the roof). Do not glue it down
that you can add interior walls. Cut the roof so that it hangs slightly over the ends and sides.

A Step 5¢ Measure and cut out theterior walls. Draw and cut owuny door or other openingsApply glue to the edges
and assemble the walls. Glue the walls to éxerior walls and base




4. Make Your Moc A

o To Do Do Do Do P>

To make a basic house model more realistic and attractive, add some architectural details.
Cut and fold cardboard to form a front porch and steps, or make them from blocks of wood.
Use thin strips of wood or cardboard to add shutters, window frames, and door frames.

Use clear plastic or transparent adhesive tape for windowpanes. Glue colored tissue paper or fabric behin
windows for curtains.

Attach an extra room or shed simply by adding a box to the main structure.

To add a chimney, first fashion a small box. Then, cut an angled notch from the bottom of opposite sides ¢
box to fit the slope of the roof.

Add interest to a large, unbroken expanse of roof by attaching dormer windows as shown in the drawings.

|
|
b
) | o M
il ny
| . . 4
\ SXRN L { U s

Measure and cut out the dormer.
The proportions can be changed to fit JL
your model’s size and style. Score and jl

fold along the dotted lines.

| Make the window
separately and fit it into the
dormer opening.







Requirement 5

Build a speciatffects model of a fantasy spacecraft or a hdradd prop that
might appear in a Hollywood scienfietion movie. Determine an appropriate
scale for your design. Include a cockpit or control area, living space, storage
unit, engineering spaces, and propulsion systems. As you plan and build you
model, do the following:

d.

b.
C.
d

Study existing designs of vehicles and haeftl devices.
Arrange and assemble the parts.
Sketch your completed model.

Discuss your design, scale, and materials choices with your
counselor. Describe how you engineered your model and discuss an
difficulties you encountered and what you learned.



. Steps for Making Y@uh

Finda good reference picture of what you
want to model. '

Determine an appropriate scale for your ¥
design and draw it. A

Figure out all the parts and how they will
go together.

Make outlines of each part and cut them
Oout.

Assemble the parts to create the model.




Step 1: Finc good reference plcture of what you want to model.

ORBITER VEHICLE

T
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5. Steps for Making

Step 2: Determin@n appropriate scale for your deS|gn and dnaw

Determining Scale Model

Space Shuttle length = 57 meters
Desired Model Length = .50 meters
57m=114

S50m

1:114 scale model
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