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Two categories ofTwo categories ofTwo categories of Two categories of 
Inventions/ProductsInventions/Products

Technology driven inventions.

Market Driven Inventions



Technology Driven InventionsTechnology Driven Inventions

 A way of making existing products better.
 Develop the technology Develop the technology.
 Patent the technology.

Fi d h i h ill b fi Find the companies that will benefit.
 Prove the advantages.
 License.
 Consulting Contract Consulting Contract.



Market DrivenMarket DrivenMarket Driven Market Driven 
Inventions/productsInventions/products

 Discovering a hole in the market.

 Finding an unmet consumer/business need.



Assumptions for this talkAssumptions for this talk

 You have a medium technology new 
product concept that is market driven.p p

 You have limited funds available but lots of 
energyenergy.

 You have not yet filed for a patent.
Y h id d h i h You have avoided the companies that 
advertise on TV.



How am I to profit from thisHow am I to profit from thisHow am I to profit from this How am I to profit from this 
concept?concept?

 Develop and license it.
 Have it contract manufactured and market itHave it contract manufactured and market it.
 Manufacture and market it, then sell the 

business or the productbusiness or the product.
 Find a company to partner with and develop it 

j i ljointly.



When do I apply for a patent?When do I apply for a patent?pp y ppp y p
For market driven inventions: as late as possible. 

By early filing the competition can be informed before you reach the 
marketplace. The application is published before the patent is 
issued.

You want to patent the design that is the most cost effective to 
manufacturer.

You will want to incorporate trade feedback before committing to 
manufacturing.

D t t h id tif th l d i d i d thDo a patent search, identify the land mines, design around them.

File a provisional patent and prove that the concept is a business

iin one year.



Decide on a business strategyDecide on a business strategy
 Determine how much risk money is available Determine how much risk money is available.

 Plan a program that will allow you to test the marketability of 
the product within the risk money available. 

 Catalog sheet market research; working prototypes; test Catalog sheet market research; working prototypes; test 
market quantities; trade show introduction.

 Spend money on intellectual property protection in 
accordance with the level of exposure and the amount of risk 
capital available. 

 Approximately 5% of patents issued to individuals are 
commercially successful Apply for the patent as late in thecommercially successful. Apply for the patent as late in the 
process as possible.



To License a product you need to:To License a product you need to:To License a product you need to:To License a product you need to:
 Create it technically. 
 Research the business and understand the pipeline and Research the business and understand the pipeline and 

markups from manufacturer to retailer
 Establish your price-point.y p p
 Understand the product introduction timing. ( trade shows)
 Produce real working samples.
 Establish your manufacturing prices, trade markups 

minimum runs, tooling investment.
 Give the potential licensee samples for market research Give the potential licensee samples for market research. 
 Create a realistic win-win contract.



Developing a product is a linear processDeveloping a product is a linear processDeveloping a product is a linear processDeveloping a product is a linear process
 Start with a hypothesis.
 Write a product profile: wants musts Etc Write a product profile: wants, musts.. Etc.
 Prove the hypothesis by testing  “proof of 

function” prototypes.function  prototypes.
 Create the product in 3D modeling.
 Develop estimated manufacturing costs from the p g

3D modeled parts by calculation or preliminary 
quotations.

i h d i if f f i Revise the design if necessary for manufacturing 
efficiencies.

 Produce a working sales or pre production Produce a working sales or pre-production 
prototype through SLRs or other methods.



Examples of Examples of pp
proof ofproof of
functionfunctionfunction function 

prototypesprototypes

test bed for an test bed for an 
electronically controlled electronically controlled 

h t b th t b thot beverage center.hot beverage center.



Proof of function prototype as a machined and Proof of function prototype as a machined and 
purchased or scavenged parts assemblage.purchased or scavenged parts assemblage.

Project: New type of coffee machine, developed by proof of function prototyping.
Result: project dropped because of production costs.



Proof of functionProof of function
prototypeprototype

thermoelectricthermoelectric
coolerscoolers



Making molded plasticMaking molded plasticMaking molded plastic Making molded plastic 
prototypesprototypes

 3 D modeling to stereo lithography.( SLR)
 This allows you to prove the design and to 

produce a fully functioning sales prototype.p y g p yp
 SLR is affordable for small parts.
 It is not cost effective for large parts It is not cost effective for large parts.
 They have many materials that match the 

l k d f i f l ilook and function of most plastics.



Develop a consumer product toDevelop a consumer product toDevelop a consumer product to Develop a consumer product to 
stir sauces on the stove topstir sauces on the stove top

Battery operated.
Production cost of less than $5.  $19.95 to $24.95 retail

Fits in the shallow kitchen drawerFits in the shallow kitchen drawer.
Fits pots from 8 to 10.5 inches in diameter.

T b i t d t th h hTo be introduce at the housewares show. 8 months



Build a series of POF prototypesBuild a series of POF prototypes
using battery powered screwdrivers with paddles using battery powered screwdrivers with paddles 

stuck into various stovetop cooking mixes.stuck into various stovetop cooking mixes.

 Black and Decker 6 volt 
d i kscrewdriver works.

 Defined motor specs,
ti d tgear ratios and torque.

 Defined counter rotation 
f i dforce required.

 Defined price range of 
componentscomponents.



Product modeled in 3DProduct modeled in 3DProduct modeled in 3DProduct modeled in 3D
 32 custom parts
 3 rounds of stereo lithography.
 Perfectly working models as 

sales samples.sales samples.
 First production parts from 

China worked perfectly.
P j t i iti t d i M Project initiated in May.

 Production parts shipped in 
January. 

Preliminary parts sketch to
work out the mechanism.



Stereolithography and theStereolithography and theStereolithography and the Stereolithography and the 
matching molded parts,matching molded parts,



Stereolithography modeling proved the function andStereolithography modeling proved the function and
provided a working appearance prototype and catalog provided a working appearance prototype and catalog p g pp p yp gp g pp p yp g
sheet to generate sales interest before committing to sheet to generate sales interest before committing to 
tooling.tooling.



Project: to develop a sunlight measuring device.Project: to develop a sunlight measuring device.

An example of an unmet consumer An example of an unmet consumer 
need that was licensedneed that was licensed

 Marketing partner g p
bought an expensive 
plant with a sunlight 
requirement label.requirement label.

 The plant needs partial 
sun.

 Where is partial sun 
on my property?on my property?



Two ApproachesTwo Approaches

Fading light-sensitive ink.
 Practical consideration: No tooling, inexpensive, can be 

produced locally. 
 We tried this first.

S li d l ti li ht tSampling and accumulating light meter 
with four thresholds.
Di d Disadvantage:

 Cost of electronic development by others and tooling.
 Probably has to be made in China.Probably has to be made in China.



Fading Ink MethodFading Ink Method
 Found a research chemist 

who would moonlight.
 Ran samples and tests for Ran samples and tests for 

6 months.
 Results:
 Extremes OK.
 Middle categories 

unsatisfactory.y
 Decision:
 Proceeded with electronic 

optionoption.



Solid modeling creates aSolid modeling creates aSolid modeling creates a Solid modeling creates a 
virtual productvirtual product



 Make preliminary cost..  Make preliminary cost 
estimates.

 File a provisional patent.
 Research the industry.
 Apply the markups.
 Make a fake catalog Make a fake catalog 

sheet.
 Show it to the trade.
 Establish a price point.

 Decision to proceed Decision to proceed.

 Start spending money.



aa

Develop 
electronics
and plastic
partsp
simultaneously.



SunCalcSunCalc
EdrawingEdrawing



We licensed the product to the first We licensed the product to the first 
contact because:contact because:co tact becauseco tact because

 We identified the capital investment in 
toolingtooling.

 We the obtained quotations on the complete 
t tpart cost. 

 We had third party endorsement.
 We gave the potential licensee a working 

product to let him do his own market 
research.

 We asked for a reasonable contract.We as ed o a easo ab e co t act.



Licensing ContractLicensing Contract

 No money down.
 Higher royalties for a limited number of Higher royalties for a limited number of 

units.
 Higher minimum yearly payments Higher minimum yearly payments.
 Licensee defends the patent.



aa

Prototype for sales research

 The real Catalog sheet.



For new small to mid sizedFor new small to mid sizedFor new small to mid sized For new small to mid sized 
products to be made in plasticproducts to be made in plastic

 You design in solid modelling.
 3D modelling creates the part and assemblies in real dimensions 

i h Y i fi i f d h iin the computer. You can view fits, interferences, and esthetics 
before making anything.

 Anyone can view Edrawings in 3D via email.Anyone can view Edrawings in 3D via email.
 You can create an exact prototype using SLRs.
 You can create a catalog sheet for market research from photo 

realistic images, Edrawings or SLR models.
 You can get parts and tooling costs for production via email.



Calculating the costs of injection molded partsCalculating the costs of injection molded parts

The cost of the plastic material. For example HDPE = .80/ lb divided 
by the weight of the part.by the weight of the part.
The rate charged for the molding machine is based on the size of the 
press in tons.  150 tons = 50/hr.
The cycle time of the molding machine is based on the design and 
the wall thickness of the part. .080 wall, styrene = 40 second cycle 
timetime.
The number of cavities in the tool. 1 up, 2 up, 4 up etc.
The cost of secondary operations, assembly, ultrasonic welding, 
decorating.
Consider manufacturing in the US before outsourcing in China. 



Injection molding tooling optionsInjection molding tooling optionsInjection molding tooling optionsInjection molding tooling options
Least expensive, market test quantities.
 Single cavity tools, aluminum or steel.
 Inserts in MUD frames.
 SLRs, rubber molds, urethane castings.
 Multi cavity base, one insert for market test Multi cavity base, one insert for market test 

quantities,  expand the number of cavities for 
production.p

 Tooling is made directly from 3 D modelling on 
computer controlled milling machines.p g



CNC millingCNC milling

 Al i t l i i Aluminum tool in pieces 
typical CNC miller



 Injection molding machine



 There are injection molding 
companies that specialize in low 
cost short run tooling.

 This is one part for a low 
volume expensive specialty 
market product, typically selling 

l 500 ionly 500 units a year.

 It sometimes makes business 
sense to use inexpensive tooling 

d t 3 ti h fand to pay 3 times as much for 
the part.

 This allows for the low cost 
d ti f t t k t dproduction of test market and 

sales samples before committing 
to much more expensive 
production molds.

 Protomold.
 Mold:  $2,300
 Parts $2.68 each at 50 parts
 Lead time : typically 3 weeks



Thermoforming optionsThermoforming options
The sheet fed rotary and shuttle machines all take heavyThe sheet fed rotary and shuttle machines all take heavy 

gauge sheet material. .06 to .375+

Rotary machines are the fastest and so are generally the 
ff i d i hi f lmost cost effective production machines for long runs, 

large sizes. Tooling is in aluminum.
Single sheet shuttle machines are better for shorter runs and 

can use epoxy and in some cases wood tooling for pre-p y g p
production samples.

In-line roll fed thermo-formers are for light gauge
plastic formed parts, typically clear packaging. 

Advantages.
Lower cost tooling.

Disadvantagesg
Higher cost parts.
Can only produce
single surface parts.
Part design restrictions

Also RIM, structural foam molding, pressure forming.



Hollow plastic partsHollow plastic parts
Blowmolding
Cost effective hollow parts. 
Limited esthetics with design
constraints. Fast cycles.
Cast aluminum toolingCast aluminum tooling.

Rotational molding.
Very strong durable large parts
made from high density polyethylene.
Cast aluminum toolingCast aluminum tooling.
Water tanks, playground
equipment, industrial bins,small boats,
kayaks, outdoor furniture.



A new product asA new product as
a business opportunitya business opportunitya business opportunitya business opportunity..

R&A developed a line
Of inexpensive in-storeOf  inexpensive in store 
merchandiser/coolers 
for ConAgra using an
imported TE unit and 
plastic components.
Prototype was fabricatedPrototype was fabricated
from sheet plastic. HIPS

 Other potential applications: 
 inexpensive keg beer cooler. 

 AB developed a $1,700 keg cooler, the distributors were unhappy with the 
price. There was an opportunity to develop a lower cost unit on spec.



Build proof of Build proof of 
function function 

prototypeprototype

Familiar with Thermoelectric 
t f Chisystems from China.

Built boxes with urethane 
insulation to test cooling.g

Resolved technical issues.

Designed options with input 
from rotational molder who 
would be molder/assembler.



A low cost keg cooler for ABA low cost keg cooler for AB

 Endless solid modeling designs to email to 
the client as E drawings.g

 The client sees them as 3 D drawings that The client sees them as 3 D drawings that 
they can manipulate, remove parts, 
understand the construction and can makeunderstand the construction, and can make 
esthetic decisions.



Technical and cost criteriaTechnical and cost criteria

S f $Sell to AB for $400
AB pays for toolingAB pays for tooling

Holds 10 gallon keg at 
40F



Develop theDevelop the 
product with
the customer.

Endless
Design options



Design options as E drawingsDesign options as E drawings



FinalFinal

The winner as an E 
drawing via email.g

Tooling and parts 
cost are generated 
from these files.

AB committed to the 
f d i 2cost of producing 2 

working prototypes 
for an AB sales 
convention.



Working prototype for sales demos.Working prototype for sales demos.

Separated the unit into thermoformedSeparated the unit into thermoformed 
panels, built wood tooling,  had parts 
formed, solvent welded the formed parts 
into shell of the body and door,

Foamed the insulation in place.

Attached hardware and TE unit.



Final productFinal product



Designed for a retailer, sourced in China.New method of Designed for a retailer, sourced in China.New method of 
prototyping a cooler. CNC machining HDPU foam and painting a prototyping a cooler. CNC machining HDPU foam and painting a 
skin Project cancelled product availableskin Project cancelled product availableskin.  Project cancelled, product available.skin.  Project cancelled, product available.



Developing on speculationDeveloping on speculation

Had the opportunity to 
Design and produce g p
POP material for 
creative director at 
MBC.

L i b t lLow margins but low 
upfront financial risk.



In store cut flower displayIn store cut flower display
Problem: high wastage due to bacterial buildup in water.Problem: high wastage due to bacterial buildup in water.

Typical cut flower in store 
display, requires culling and p y, q g
dily service.

Imported refrigerated circulating 
and filtered water floral display.

System uses large cascading bins 

R&A approach: less costly.
Interconnected vases, high R 

insulationy g g
and no insulation.

insulation.
Smaller refrigeration system, less 
circulating water, UV and filtration



Prototypes made as proof of function and cost analysis.Prototypes made as proof of function and cost analysis.

vacuum formed and purchased components.



Some considerationsSome considerations
 Assuming you have limited resources……..
 Decide on probability versus profitability.

 Decide on a mass market product versus a specialty market product.

 A base hit business versus a home run business.

 Examine your financial resources You have to prove that people will buy it Examine your financial resources. You have to prove that people will buy it 
with the money available to you.

 It will be next to impossible to get additional 
investment without having some sales.



Researching the ideaResearching the idea
 Find out if it has been done before.
 Patent search on the Internet……. ww.uspto.gov
 Google, store and catalog search.
 Check out a trade show.
 Find out how the business works, distributors, sales reps, 

k d i imark ups and commissions.
 Establish your retail price point.

Fi d lliFind alliances.



4 NOs4 NOs

 Stay away from Detroit.

 Stay away from the FDA.

 Don’t try to educate the consumer that they need 
your product. You don’t have enough money.y p g y

 Don’t plan to go to Wal-Mart first.p g W



The Product ProfileThe Product Profile
 Define your invention/product in terms of 

an advertisement or catalog sheetan advertisement or catalog sheet.
 Put together a marketing strategy with a 

ti t bltimetable.



FinancingFinancing
 Maine Technology Institute ( seed grant)gy ( g )

 Friends and family
 The home equity loan.e o e equ ty oa .
 An angel investor. (a supplier?)
 Small business loans Small business loans
 Supplier credit ( not in China)

 Venture capital (to expand sales) Venture capital  (to expand sales)

 Build the business out of cash flow.



“Run in place” exercise machineRun in place  exercise machine
with electronic feedback.

D l t d d tiDevelopment and pre-production
samples financed by angel
investor.

Ran out of capital without doing
any sales testsany sales tests.



Produced first units using
purchased parts.

Demoed at Housewares show
and received first order.

Found investor to finance 
inventory.( supplier)

Used contract assembler in US. 
For Just-in-Time MFG.

Used trade show exhibits, trade PR, 
and commissioned sales reps.

$10,000,000 in sales first year.



Final ThoughtsFinal Thoughts
 Make alliances.
 Plan to make sales before trying to raise serious 

money.
 In some instances, with solid modeling you can 

produce functioning sales samples without tooling.
D ’t f ll i l ith th id If h Don’t fall in love with the idea. If you have one you 
will probably have 20 more.

 People really do make a lot of money in this inventing People really do make a lot of money in this inventing 
business, it’s just not easy to do.

 Spend money only to increase certainty.p y y y


