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Abstract:  Thisreport discusses the process by which a company
conceived and developed its 2X6 Extended Eye Relief Pistol Scope. We
document and describe the various stages of the project, including:
management aspects, from the investigative phase, the design phase and on
through the assembly and evaluation of the prototype.
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INTRODUCTION

In February 1987 Leupold recognized the necessity of
entering the variable eye relief pistol scope market. However,
due to a lack of economic and technology resources, the company
could not proceed until February 1388.

This report discusses in detail the process by which
Leupold conceived and developed its 2X6 Extended Eye Relief
Pistol Scope (2X6 EER). This report documents and describes the
various stages of the Leupold project, including: management
aspects; the invéstiqative phase; and the design phase through

the assembly and evaluation of the prototype.



1 EXECUTIVE SUMMARY

Leupold 1is a manufacturing corporation that produces
rifle, and pistol scopes. The company has one manufacturing plant
in Beavertén, Oregon. The company markets its products in both

the United States and overseas in Europe, and the South Pacific.

1.1 Management Aspects

Leupecld management wanted to have the 2x6 EER pistol

Scope three years ago. At that time, strong interest was
expressed that this scope should be out in the market right
avay. However, resources wvere not available to go ahead with it.
At that tlme, none of Leupold competitors had a varlable pistol
scope in the market. Leupold could have entered the market and
completely dominated it.

| | Today, Leupold is'playing catch up with its competitors
and the market. The management believes that in order to sustain
interést, and any kind bf séleé, Léupold's zéputation for being
the best quality 1in the pistol scope market must be maintained.
The marketing department's objective is to maintain Leupold's

position and market share in the shooting sports as the guality

market leader. On the other hand Leupold's management

understands the necessity of releasing nev successful products

into the market, to £ill those market niches and to do so

expeditiously.



To maintain Leupold's position in the market:
* Leupold has to bring to the market new products like the
2x6 EER plistol scope.
* The company has to have a productblihe that Leuopold customers
will carry and wvalue.

It will take a big effort to get the 2x6 EER product
to market. The 2x6 EER pistol scope is more than Jjust another
rifle scope or pistol scope.

From the marketing standpoint, the 2x6 EER pistol scope

has the features that are needed: cosmetically attractive;
extreme clarity; fog/water reéistance; light weight; lifetime
wvarranty; adjustments (pos. click, windage, elevation); american
made; excellent service record, and customer support; eye relief;
oﬁerall quality; multicode '1ens/light’ 'gathering; and other

desirable features.

From the manufacturing standpoint, the 2x6 EER pistol

scope has  some real manufacturing ﬁodditfés". Among these
difficulties are: it is different mechanically; the lenses are
smaller; and the reqguirement that the scope function under high
‘impact use, 1like in a .44 Magnum pistél. 211 these things are
going to make it tough for the engineers. It is probably going to
take a higher level of effort than would normally go into the
usual new scope project. If the average effort for a new scope is
at a level of 5, management expects the 2x6 EER pistol scope will
téke about a level of 8 to bring it into production and to get

it on the shelf to vhere marketing can sell it. The estimate is



the overall effort throughout the organization, not just in
Engineering or Manufacturing Engineering;

Both the Engineering and Manufacturing magagers
understand this challenge. The engineers and technicians who work
for these managers are very capable, and also understand the
challenge. It is part of the duty of the people on this project

team to make sure they understand what a challenge this is and

that their organizations also understand this challenge.

1.2 The Human Factor

Management is avare that Leupold is understaffed in
Engineering and Manufacturing Engineering. In terms of product
development Leupold does not have the staff to do the 2x6 EER
pistol scope project, along with all the other things they’must
do. Manufactﬁring Ehgineeriﬁg‘is understaffed, Design Engineering
is understaffed, and the Tool Room is also understaffed. In the
long-terh, Leu§01d ho§es it will'héve more reéources.

Looking at Leupold's structure and how decisions are
made, and how those decisions are implemented, one needs to
consider diffeﬁent factors 1like: .«climate; norms; procedure;
goals; objectives; and the migsion of Leupold as an organization.

Most of those factors are there, but the rational approach of

decision making is not followed that closely.

1.3 Project Structure

The organizational structure for the 2X6 EER Pistol



..
scope project‘ includes the Corporate Project Manager, the
Project Manager, thé Project  Leaders and the Prolject Teém.
Howvever, the Ptoject‘Manager's ro{e h;s not'yet been compleéely
éefined, because the‘ Project Manager does not vyet have

authorization from management to go through to task completion.

This situation has modified the’ project team structure into a

collegial project strudture,
Figure # 1, illustrates the structure of the 2X6 EER

Pistol Scope project.
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1.4 Conmnunication

M H

¥ The successful execution ofvhigh tech projects requires a
disciplined approach that should use conventional project
planning and control technigues as well as other innovative
approaches. However, the success or failure of projects depends
on the prevailing levels of communication, cooperation, and
coordination.

SOURCE: Project Management In Manufacturing and High
Technology Operations. (Adedeiji B. Badiru, Wiley

Series In Engineering Management)

In the development of the 2X6 Extended Eye Relief
Pistol Scope Project proper comnunication has‘ been very
important, so those that ﬁave been, or will be affected by the
project should be informed early on of: i) what is being planned;
‘ii}~when the plan-,is tér be executed; iii} vho is in chéfqe 6f‘
vhat; iv} why the project is needed; v) what 1is the expected
cost; and vi) what the scope of the project is. The style of
communication used in development of the 2x6 EER Project has been
basically: 1) formal written memos (see memos); ii) business
meetings; and 1iii) face-to-face work. The organization has
invested timer and energy iﬁ creating good~quality, face-to-face,
and written communication mechanisms.“This situation has created
an invigorating climate that should exude commitment, which will

make the successful completion of the project more likely.



2 INVESTIGATIVE PHASE

The investigative phase consists of product definition
: {
and analysis to determine what oppo;tunity exists for a proposed
product. It starts with a Marketing Product Description. This

phase is led by Marketing with inputs from other divisions. It

inbludes input from Engineering that the product is technically

feasible.

2.1 Market Situation Analvsis

The market situation analysis is concerned with which
unit to use as the basis for analysis and planning. The
compénents of this analysis are listed below and shown on figure
# 2. a) Product market definition which“facilitates‘estimating
demand; b) Customer anélysis makes estimates of demand; c} Key
competitors analysis helps the‘ marketing people to evaluate the
competitor's strategies; d) Environmental analysis is based on
the idéntificatiOn ofmfuture environmentél'fbrces; e)~Marketiﬁg
strateqgy analysis is the last component of its element; and its

function is to define the strategic situation.

;2‘1*1 Productiﬁarket

The characteristics of the pistol scope market
in the U.S.A. 1is 1like everyvhere else. There are three major
activities: hunting; informal target shooting; and formal target

shooting.

Hunting and Informal Target Shooting are  the two
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areas where the Leupold scope would be sold.

PRODUCT MARKET
OEFINITION

CUSTOMER
ANALYSLS

KEY CORPORATE
ANALYSIS

MARKETING
STAATEGY AMAL.

SOURCE: STRATEQY MARKETING (David W. Cravens)
Irwin, Homewood, Hlinols 1987 €6430

FIGURE § 2
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Formal Target Shooting would be only a minor market for

Leupold. There are some competitions of formal target shooting
‘ ‘

that wuse scope sights. Hovever, most costumers use low power

scope sights and the 2X6 would not be applicable. While

silhouette pistol competition would wuse scope sights like the

2x6, this type of competition has not caught on yet.

The National Rifle Association (NRA) has a hunter class

that would use the 2x6 scope sight, but it also is not very

popular. So, hunting and informal target shooting are the primary

elements of the market. Table # 1, shows market segmentation fox

the pistol market.

Informal Formal
Target Target . .
Shooting . Shooting Hunting

. EMerging Market B
silver

black tMerging Market B

silver gMeraing Market |

black tMerqging Market g
silver . gMerging Market B
black . EMeraging Market

R 1
Doesn't Apply Merqging Market E

That Well
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Market Concentration: Traditionally = Leupold has sold

most heavily in areas that have the most population. The
: , :

Northeast is the # 1 area, followed by the South and Southeast.
Shooting is pretty‘well spread throughout the general population.
While there are some exceptions, as certain big cities don't

have many shooters, it generally'foilows the population spread.

Market Size: From Shooting Times/September 1988.

" Generally, people who buy pistol scopes are heavierkugers of
'handgunS' than rifle scope buyers are of iifles. Just about
evéryone who buys é rifle puts a scope on it. This is not truekof
the person who bﬁys a pistol. However more and moré people

- buying handguns are putting scopes on them."

i«’c-ﬂd ant buy FECR DS,
37,300

South/Southeast/ -
Hortheast USA

Interested
Xear/fead about in 2x6 fEn

Ix6Cnr Pictol Scope
B

vould buy
X6 EER ™S,

oo

\ CUSTOMERS /LEUPOLD / )

Geher laces

FOICC

Hot interccited in 2X¢ ECR Plstol Scooc

760,000
Other Leupold Customers .

FIGURE # 3
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Figure # 3, shows the market size, and géographic
distribution of the potential market for Leupold scopes for a
(
five-vear period. The explanation ‘;f-figure # 3 follows, and is
based on information released from Leupold Marketing department.

" Leupold's potential market for rifle scopes, pistol

scopes, and binoculars is about one million people. Out of

those, 140,000 would hear or read about the 2x6 EER pistol
scope, and 60,000 out of that 140,000 would be interested in
further information about the 2X6 EER Pistol Scope. 0f these
60,000 people, 22,300 would buy the 2X6 EER Pistol Scope; 20,962
in the U.S.A. & <Canada, and 1,338 overseas (Germany, Sweden,
Finland, England, Australia, New Zeland, and Japan) ".

In the foreign markets, 'ékcept for Australia, it is
pretty much all target shooting. 1In Australia, there 1is some
hunting wifh pistol scopés. Sfill almost all ekports ére £o£
recreational shooting, especially target shooting.

Leupold willj-prdduce f200)000 Vscdpes- in 1990;-Three

percent of that production will be 2x6 EER pistol scopes to
satisfy the demand of its potential customers.

2.1.2 Customer Analysis

Individuals who do pistol target shooting and
pistol hunting are potential customers of the 2x6 Extended Eye
Relief Pistol scope. When a potential customer first gets
interested invsuch shooting activities, he or she usually starts
vith a 2x scope, which 1Is easier to hold steady. But as time goes

on, the customer typically wants a more powerful scope on his
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handgun.

The 2x6 gives him what he will be looking for. In the
past there were not many handgun shootézsi,and the one or two
scopes 1like the kind Leupold présently makes have adequately
handled the market.

Howvever, as more people get into pistel shooting and
get to be better shots, they will be looking for something just a
little bit better in a scope.

It is this nmore experiencéd shooter who is the
potential customer for the 2x6 EER scope. It is not a scope for

the novice shooter. But it is also a scope which can grow along

with the shooter.

2.1.3 Key Corporate Analysis

The competitors for the 2x6 EER pistol scope’

are: Burris; Tasco; Bushnell; and Redfield. | |
| For'léwer piiced scopes, the major competitor . is Tasco.
Burris has the most pistol scdpes in the market. This is a
| consequence of Burris being more zesponsive to spetialty products
than Leupold. For instance Burris has pistol scopes of all
magnifications from 1x to 7x. It also produces a 1x4 variable
and a Z2x6 wvariable. Some of Burris' scopes have adjustable

objectives in addition to the fixed objective.

1 Redfield has had some markét participation in the past
but not much. However, they now have a 2x6 EXtended~Eye Relief

pistol scope, which may help them reach a higher position in
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this specific market.
Bausch and Lomb (Bushnell}), has not been a key player

i

. . 1.
in the handgun market before, but should improve with its 2x6 EER

pistol scope, since it has produced very good 2x and 4x EER
pistol scopes. |

Tasco, has the reputation of being a decent value
product for the money. They promote well, and have many products
in their line, although in pistol scopés their line is somewhat
limited. However, in general, they have many products and they
ptomote wellf Theirrplan appears to be to continue doing what
they are doing.

In order to market the 2X6 Extendedyzye Relief Pistol
Scope, it is necessary to‘analyze the diffe:ent‘aSPects of each
Competitor's marketing of Vatiable eye religﬁ‘piStol‘scopes.

The above analysis of Leupold's competitots in the
2X6 EER Pistol Scope market was based on the information given
in figufes ¥ 4a, 4B, A4cC, aﬁd éb.'Figﬁres #~4A”through 4D analyze
the strengths, 1limitations, plans of each of Leupold's
competitors, and evaluate‘their strategies in relation‘to

to Leupold's marketing of‘piStol scopes.
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FIGURE # 4A

COMPANY
ADDRESS
TELEPHONE
sIC

BANK
LEGAL

PRESIDENT

COMPETITOR ANALYSIS BURRIS

Burris. , PRODUCTS Scopé & Sights
331 E. 8th St. Greeley, CO 80632

(303) 356-1670  SALES 75,000,000

3832 Mnfrx lele & Handqun Slghts & Scope Mounts
Intrawest Bank - ACCOUNTS  Fuller & Jones

Cls Houtchnes & Daniels

Don J. Burris = VP PR/MFG John P. Carty

MARKET INDICATORS

i) Doesn't seem to promote very much.

ii) Has a lowv profile in terms of production.

iii) Does some space advertlslng

'iv) Is alwvays lower priced than Leupold by roughly 20%

v) Doesn t have a good distribution system

PLAN

The Burris plan is to do what it has been doing for the last

15'years,

Redfield:

the same thing its president did when he was at

bring out as many products as possible and fit into as

many market niches as possible. Burris is product line sensitive.
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FIGURE § 4B

COMPETITOR ANALYSIS BUSHNELL

COMPANY Bausch and Lomb PRODUCTS ScOpes/telescopesfglasses:

“Bushnell

SALES 450,000,d00

MARKET,iNDICATORS

i) Promotioh‘in ﬁeupoldﬂs,market has not been as good as
it éan be, nor has it}beén as good as Leupold's.

ii) Is;priced fairly'evénly,vith Leupold.

iii) Has a distribution sysﬁem every‘bit as good as Leupold
is; |

ivy) Bausch and LOmb produ¢ts axe'just now béginning to be good
for thévmarket. It had a weak product before. |

PLAN

Bausch and Lomb plan seems to be two pronged: 1) improve its

products, and '2) improve the quality of its'promotion. It also

vants to do a better job of prbmction and product which has been

proven in both directions.
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FIGURE:#'4C‘~

¥

COMPETITOR ANALYSIS REDFIELD

COMPANY Rédfiéld PRODQCTS,Sinoculars/Scope/Telescoges,'

ADDRESS 5800 E. Jevell Ave. Denver, CO 80224

TELEPHONE (303)757-6411  SALES 20,000,000

MARKET INDICATORS -

i) Promotion is nét as‘géod asfieUpold‘s.

ii) Exqellent advertising.

iii) Does‘é little bit better‘jbbvihféetting the wordiout in
terms‘of‘ information to thei;‘writers, actually to
magaziﬁe.‘ |

v) 'Pricihg'étrafegy éeemslto'be tb‘ptice’all over’thekm§p and
see whatk works. There ate'lotsyofkdiffeient kinds of priceg
for their products. |

v) Product»distribﬁtion is on‘éfbar Qith Leupold's.

vi) Redfield,products, ‘are infétior'in quality to Leupold's.
'Redfigld’ptoducts ‘dbn't'hbldfup‘tc the tests that Leupold

gives to its;products;
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{

COMPETITOR ANALYSIS REDFIELD (CONTINUATION)

vii) Redfield's reputation has definitely slid over the 1last ten

yvyears, whereas Leupold's reputation has held up.

PLAN

Redfield's plan 1is to go the product route somewhat like
Burris, but not necessarily to make all products theﬁselves, but
to import some. It seems Redfield is already importing some of
its products. Redfield is promoting more,but it still has a long
wvay to go. Redfield plans to improve its promotioh and somewhat
upgrade its product line, which is different from what it has

been doing for half a dozen years.
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FIGURE & 4D

¢

COMPETITOR ANALYSIS TASCO

COMPANY Tasco PRODUCTS Binoculars/telesc/scopes
Sights.

ADDRESS 7600 NW 26th st. Miami, FL 33122

TELEPHONE (305)591-3670 SALES 85,000,000

PRESIDENT G. Rosenfield VP PR/MFG Sheryl Rosenfield

MARKET INDICATORS

i} Tasco's strategy in promotion is to promote everything
heavily.
ii) Good promoter in terms of advertising.

iii) Excellent promotions.
iv) Low price product oriented.
V) Distribution is excellent.

vi) Product is of fair quality.

PLAN

Tasco's plan appears to be to continue as before: promote a
lot; have a 1lot of products in the 1line, although in pistol

scopes it doesn't have a lot; and produce adequate products at

low prices.
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Using this competitor analysis in Fiqures 4A through 4D
as well as data collected from: i) Leupold's marketing strategic
plan; ii) Leupold‘s distributors and retallers; iii) Leupold's
marketing and financial consultant;; iv) written communication
wvith state agencles; v) brochures and price lists from Leupold
competitors in the pistol scopé segment,‘ vi}) Moodys (Portland
State University Library), and vii) Millipn bollar Directory
(Portland State Univérsity Library). Table # 2 shows the
subjective rating assignéd ’not only to Leupold, but to each of-
Leupold's competitors in the 2X6 EER Pistol Scope. This rating
was’ assigned to each component of the strétegic mix (price,
distribution, promotion, product).

A Price rating from A to D was assigned based

on how reasonable the price of the scope is to the customer in
relation to the price of similar scopes in the market.

A Distribution rating from A to D was assigned based

on how well the company releases its products to dealers and
distributors on the terms, and within the times previously

announced.

A Promotion rating from A to D was assigned based
on how pronptly and’generously samples vere giVeh to magazine
writers, distributors, dealers, and representatives before the

product is released to the public.
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a Product rating from A to D Va5~assigned based on

i3

the capability and flexibllity of the;ygcepe~ to adiust t@‘th;

3 {
customers' needs .ang expectations.

COMPETITOR MARKETING - STRATEGY/COMPARISON
- 2 X 6 EER PISTOL SCOPE -

MARKETING STRATEGY
t COMPANY 1 ‘
S PRICE DISTRIBUTION [ PROMOTION PRODUCT
REDFIELD : A 1 s 1 B o
TASCO | A | a | A ~ c
 BURRIS' N A RS N . Do B
BUSHNELL | A ‘ : B, B 8
. - g . . » .
LEUPOLD A I s , B | A
Excellent «wew- A
Good ~=wmom— - B
Fair —---meeue- c
POOr =-=mmme e D
‘-_-_-_'-——-

TABLE & 2
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2.1.4 Marketing Strateqy Analvysis

Distribution: In marketing its new 2X6 EER scope

Leupold will use its existing éistribution channels. Leupold's
distribution system is a two tiered or two step system; with
distribution from Leupold to  thé distributoi and then - to the
dealers, and finally to the consumer.

Leupold should cdnsider revising 1its distribution
strateqgy by:

* Improving delivery

* KéeQing distribution bases clean

* Not changing the 1label. (Réprésentatives of the distributors
had mixed feelings about adding a new label.)

Pricing: Pricing «iS‘partly a function of where Leupold
stands in the marketplaceA withrrespect to its competitors, and
partly a function of what it ‘costs'to make the~product. These
tactors are what Leupold has generally looked at in pricing.

"Piombtioﬁ:iLeﬁpoid'sriAéééfkétiné déﬁérfment “hés'someA
money for promoting and advertising the 2x6 EER scope. The
strategy is to give a few scopeé, to writers and journalisté
-~ around the country for them to examine, use and critique, and
then to write about in a magézine.

Leupold's distribution strateqgy should’include:
* Advertising "made in USA"™. .
* Advertisihg to consumers.

* Working more with trade groups.
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2.2 Product Description

The description of the 2X6 EER Pistol Scope includes
two section: i) functional description, which explains in detabl
the functionability of the scope parts (variable powver,
adjustment) capability, magnification, erector systenm, spacing);
and ii) technical description; vhich is a technical analysis of
the different specifications the 2X6 EER Pistol Scope isk

supposed to meet based oﬁ marketing requirements.

2.2.1 Functionaerescription

The 2xX6 18 an extended eye relief scope designed

specifically for the }'xaz‘1ciq1.zn ehootey, The eye relief of about
18" accommodates the standard handgun shooting position with arm

extended.

The higher variable power portion of the scope will be
difficult to hold stéady with thé arm extended holding a heavy
handgun. For this reason low power- 1is normally - used, and most -
handgun scopes are in the 2x-4x range. Leupold currently has 2x
and 4x handgun scopes in the‘ market. Nevertheless, shooters
sometimes desire scopes with a little higher powver, such as for
target shooting or for hunting at a distance. However, the
primary use of the scope would still be at low power, i.e., 2x.

The va;iable power,stope gives the shooter the option
of deciding what type of perr he wants to use for different

applications. By simply changing the adjustment, one has both low

power capability for a steadier image, and higher magnification
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vhen that is needed. This gives customers more flexibility.

Target shooters, in pazticular, wvould want to use the
highex pbwer. They generally ‘have a little steadier hand, and
should’ find it less difficult to hold Stéady the higher
magnifications.

‘One really doesn't want magnifications much above 6x
in a handgun scope because it would be too difficult to hold
steady. Oné could never handle a 12x or 16x powver scope at arm's
length. It just wouldn't be steady enough.

The mechanism for changing magnification. There is a

three lens system within any rifle scope, wvhether it be a handgun
scope or a hunting;rifle scbpe.‘An objective lens takes an object
at a disténce and"presents its image within the scope. A single
lens howéver presents an image inside the scope which is ugside

down.

The erector - system "erects" the image, turns it

around, so-the image - is ' right side ~up. The .image 1is viewed

through the ‘eyépiece. Therefore, the three lens system consists.

of an objective lens, an erector’system and the eyepiece.
The,éreétor lens can be made to change magnification by

changing the spacing within the erector system. At Leupold this

change in nmagnification, or wvariable power, is accomplished by

moving the power select knob.

This knob is attached to a cam tube within the system
that repositions the 1lens for different magnifications. Every

person has slightly different vision. Some customers are near-
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sighted, and some customers are far-sighted. The difference  in
vision is uSually referred to in diopters.

To accommodate the different vision of most: of its

customers a diopter adjustment range of -2 1/2 to +1 diopters

range is necessary. At the moment, howvever, some Leupold scopes
are fixed focus. This means they are only focused for, and are

parallax free at only one range.

2.2.2 Technical Requirements
Preliminary Specifications is an engineering
document containing the technical data from the initial product
definition. This document will be expanded as the projéct
proceeds to include test/inspection parameters. | |
Marketing originally gave the design department the
general specifications for the 2X6 EER Pistol Scopé, which are

presented and discussed in figure # 5.

Marketing‘decided' that the actual magnification (ACT.

MAG.) of the 2X6.EER Pistol . Scope, should be: between 1.8-2.0
pover at‘the low end, and a minimum of 5.6 at the high end.

Marketing also specified that it wanted the maximum -

possible field of view. This is a normal regquirement from the
marketing department, because marketing considers that its
customers will appreciate as much field of view ~as engineering

can give to the Pistol Scope.

Marketing alsc required that the eve relief of the 2X6

EER Pistol Scope should be at arms length, and specified the

minimum and maximum distances beyond which marketing believed
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it would not be able to sell the scbpe effectively; i.e. 26 inch
maximum. at low power, and 18 inch at high power,

For - the scope to be chmetically pleasing on :top of a

hand gun, marketing 4did not wént the objective eye lens’diameters
to-be too big or too small. Marketing reguired thé scope to be
l.i inchés in diameter.

The overall length of the 2X6 EER Scope vas to be’
VCOmparable to existing scopes. ‘Marketing required that the
maxiﬁuh length of the séope be 9 inches sé as to7bé attractive to
-customers.

’,Tﬁe weight of the scope was an important consideration
foi ma:keting. The scope could not be too heavy, becauée the hand
gun is already heavy. - Weight vould be a constraint for Customeré
bdying'the ZXS»EER scope, SO markéting specified a Veight on,the:
order of 6.0:§ﬁnces. | A | . ’ o

The minimum adjustment (MIN. ADJ.) is that adjustment:

the customex make5~after the 2X6 EER scope is mounted on his hand = -

gun, to align the scope with the barrel of the hand gun. 60
,inches was the minimum reguirement that marketing would accept,

so that the customer could effectively align or "boresight" his

‘handgun,



TECHNICAL SPECIFICATIONS

ACT.” MAG.

FIELD

1.8~2 & 5.8 MIN

MAX. POSSIBLE

EYE RELIEF

TOW POWER

28" MAX"

* OBJ. LENS

HiGH POWER

18" MIN

SPECIFICATIONS

1.1 INCHES

E‘I‘E LENS

LENGTH

1.1 INCHES.

4

*{— WEIGHT

8.0 INCHES MAX

MIN. ADY

FIGURE # 5

MINIMAL

80 INCHES  MiNiM.|

2
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- 2.3 Schedule

"  The project schedule ;ignifies the commitment of
resource against time in pursuit of project objectives. The
schedule should include reliable time estimates for the project -
tasks. The estimates may come from knowledgeable personnel, past
records, elemental specificity, or statistical extrapolation. "

SOUéCE: Project Management In Manufacturing and High
Technoloéy Operations. (Adedeji B. Badiru, Wiley

Series In Engineering Management)

The 2x6 E.E.R. Project schedule has been d;vided into
four stéges; nodel aevelopﬁent, protot?pe build, preproduction,
and production. Thé activities necessary for the development-of
each stage can be. seen in  four ‘different _Gahtt' charts -
corresponding to figures #6A, 6B, 6C, and 6D respectively.

The Gantt chart uses  symbols defined in table # 3 to
demonstrate not only the duration and priority of each activity
in a given stage, but also the interrelation created among the
activies, thereby defining the critical path.

Each Gantt chart indicates a certain period cf time in
uhfch a specified number of activities need to be carried out
before initiating the next sﬁaqe. In the case of ‘the 2X6 EER

Pistol Project, there are 4 stages, which must be accomplished in
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the following order: i) model development; ii) prototype build;

iii) preproduction; and iv} production.

SYMBOLS DEFINITION

End of a critical activity with no relaticnships

End of a noncritical activity with no relaticnships
Milestone (no durationd

Critical path

Nemeritical path

Slack time

Current Date line

Start of critical activity without relaticnships
Start of noncritical activity without relaticonships
Part of activities that are completed

Start of activity with relaticnships, or end of
activity with relationships. (Boldface when critical.’ )

TABLE & 3

The model develcpment stage has already been completed.

The Gantt chart for this stage of the project can be seem in
figurc # 6A. It started with the initial product definition on

April 4th, 1988, and ended with project approval on August 8ih,

¥

152385,

L%
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Prototype build_ ,is"presently underway, with 50%
completion; The Gantt charﬁ'for this stage of the project can be:
seen in figure § €B. It started with the conceptual optics design,
on August Sth, 1988, and as of December 5th, 1988 the second
engineering model vas being built. According to the critical path'
‘the pxototype build stageris%]expected to 5e completed on ﬁay‘
28th, 1989. | | '

‘Préprbduction is expected to ,staxt on May 29th, 1988
with the purchase of ~parts5to’ initiate preproduction éssembly;
The Gantt chart for this stage of the project can be seen in
figuxe # 6C; Aécoréing to the critical path this‘stage should not
takeylongery 'than 80 days; ahd ~ should be completed by Auxgust
l4th, 1989. | |

Production is'expeCted‘to start on Adgust 2ist, 1989,
after the. drawings, 'bills‘of’maférials, and routines have been
updated. The Gantt chart for this stage of the project caﬁ be
seen iﬁf figure # 6b, Accotdipg to’thejcritical path this sta§e~
should not téke longer thah SO;Gays; and should be completed by
October‘23rd, 1989. k




N T AP

~
Wr -

2X6 EXTCHUDED LYE RELIEF
PISTOL SCOPE
HODEL, DEVELOPHCNT SHEDULE

April 1908 Hay 1968
4 i1 2 g

INITIAL PRODUCT OEFINITION Panan sasns
FEASIBILITY REVILN L2
PRELIMINARY SPLCIFICATIONSG dese )
conceiTuat DESIGH + + + Y
CUHCEPTUAL DESIGH REVIEH + + + + “+ + + + + + + + +

g 58 samRe  atEmR  mAmam  a)
. >an  mammy  wases  w) N
TEST a4l LVALUATE THE HODCL . MALIRTALLE e
UILDABILITY AEVIEW L . + 52
TESTIOILITY ACVIEW 1 + + + + + + + + + + + + + + + b
1oL« DLSIOH REVIEN ! Saar aatan )
PROJECT ANALYSIS PACKAGE DCVLLOPHEHT )
PROJECT APPKCr AL

+ -

i

I 4 $ 1 1
4 3 t } (! 3 e y fmr H 3 } - % -} {—= t t —t T 1

FIGURE # 6A

(43



P = GO UND W
WO

o i ped el
WEIGEB W

AL S TOYY

SN PIEI P8 e

R .
AN BRI

2X6 EXTEHDED EYE RELIEF
PISTOL SCOPE
PROTOTYPE BUILD

1988 1989 1989
eug Sep 90t vou '?ec Jan Feb Mar ?pﬁ Tag
T 1 1 } t

COHCEPTUAL. OPTICS DESIGH 10 anm)
CUHCEPTUAL NECH. DESIGH 10
DESIGH REVI S >
FIHNALIZE DPTICS DESIGH 5 b 34
FINALIZE KECH, DESIGH 15 + I . +
EHGIHEERING HMODELS 25 - )allnnlanl)
DRnFTING 30 Jasanssasnannn)
TEST 168 YT Y D H .
2HD DSSIOH RBUIEM S . bd D)

UPDATE DESIGH 16+ A -+ das) + : +
210 EMGIMEERIMG MODELS . dai-]
100% INSPECTIOHW 15 Asnns)

IDEHTIFY TORQ/LUBE/ADHES SPEC S >

ASSEMBLE HODELS 5 > . : { :

FVAL. MAHUFACTURABILITY ‘ ’ +
NKTO/BHG EUQLUATIOH ‘

Qn

CADKE

CRBKET ol PER EVALUATION
DRFT CHAHGES

DRFT TORQ/LUB/ADHES SPEC
CHECK DHG

EN nnLcnsu
HEETING ONE \
DESIGH FABRICATION TOOL + o+ o+
HEETING THO

SOFT_TOOLO!

DESIGH INSPCCTIOH
MEETING THREE ,
DESTGH . ASSEHBL . +
DUILD rnearcnrxon TOOL ,
HEETING FOU

PEOLLOB ROUTTI

BUILD IHS;SETIO” TOOL

. | ot ol
s

Fansnad : ,

)

MEETIHNG SIX :

COHTROL HAHUFACTUNRING

ASSEMBLY ASSEMBLY PROTOTYPE - . o —
LQ0% INSPCCTIDH PROTOTYPC s :

HECTIHG SEVCH .

InspLoTION PHOTOYYPL PANT O

HEETING EXIGHT

X0
e
Il
—d
o
=]
+
+
+
+
B
+
+
N
+
4

LISPECTION TCST PROTOTYPE PANT THO - + + + + + + + . . -
MORICY DOCUMENTS : y
Mowii . ROUTIHES . ' I
HUDIFY BILL OF MATERLALS 53
RELOASE FON PRCPADDUCTION b
} } } } —- } K : R o e e

FIGURE # 6B




1AM

1AL

2X6 EXTEHNDED KYB RELIEF
PISTOL PE
PREPRODUCTION SCHSDULB

PREPRODUCTIOH FABRICATION
PREPRODUCTION PURCHASIHG
PREPRODUCTION ASSEMBLY
INSPECTIOH PREPRODUCTION
EUNLUATE PREPRODUCTION
MODIFY DBAWIHGS

MODIFY ROUTIHGS

MODIFY BILL OF MATERIALS

“ITLEASE PROJECT FOR PRODUCTIOH

P T

o

o

-
—a

FIGURE ¥ 6C

—he

-

s

——

g

June 1888 July 1988 fiugust 19898

29 1) 12 19 26 3 18 1 24 31 7 14
— : : z ; ) z : s = %
 — —_— 3

7 It m)) ,

H -+ -+ + -+ + + -+ + > +

H Y= mmmmema >

H D= rrememmes >

H PN

H

ve



PN A

246 EXTENDED ERE RELIEF

PISTOL SCOP

E

PRODUCTION SCHEDULE

RELEASE FIRST PRODUCTIOH
FABRICATION PARTS FOR PRODUCTIOHN ¢ 1
PURCHASE PARTS FOR PRODUCTION # 1
ASSEMBLY PRODUCTIOHN s 1

Septenber 1989
11

b
SV)
o

b

October 1988
2 )

|

i
|

.
g

=2
=)

pes

[ . e b
v

—p—

FIGURE # 6D

—t—

i
T

Se



36

2.4 Technical Literature Requiraments

2X5 EER SCOPE LITERATURE -

b oasie Ceweds e e e d

Actual Magnificalion : 1.}

Fleld @ 100 Yds 21.2 (oot
Optmum Eye Reltsf “’2 ~24 lnch
Unrestricted Obf. Lons Diamel "0.8‘ !néhos
Objactive Diametar ; k 10 ln#hnt
Eyeplacs Diamslar ) 14 lxjchas

"~ Tube Dlamaster 1.0 Inches
Leqoih . . 78 taches
welght ] s0en:

Ad, Sc;lc Div, Eual To. ' ‘ ’ 1,61!6 of mé.

TABLE # 4

Table # 4 1is a copy 6£ a pértibn of the brochure vhich
will be inserted in the 2X6 EER Pistol Scopei'és packaged for
sale. The table ,giQes the most important specificéﬁidhs of the
'scopé, thereby satisfying the Curiosity, of the customei and
allqwing him to usé the scope more effgctively’ and to conmpare

‘this scope with other scopes.
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2.5 Phase-~In/Phase-0ut

Often with a new product introduction it will be
necessary to phase out an existing product that f£ills the sanme
niche as the newv product. This zéquires good planning so as not
to end up with an excess of the old product, or to be caught
between phase out and phase in, without any product available.

In the case of the 2X6 EER Pistol Scope (see figure #7)
this will not be necessary, since the design engineering
department sees the 2X6 EER Pistol Scope as covering a brané new
market. Nevertheless, the marketing department has projected

that the 2X6 EER Pistol Scope could affect the 2X and 4X scope

market by 5%.

| 24X MARKET
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2.6 Financial Analysis

" Financial analysis involves an analysis of the cash flow
profile of the project. The analysis should consider rates of
return, payback @ periods, breakeven point, residual values, and
sensitivity. This is a «c¢ritical analysis since it determines
vhether or not and when funds will be available to the project.
The project cash flow profile, in effect, determines the econonic
feasibility of the project " |

SOURCE: Project Management in Manufacturing and High
Technology Operations. (Adedeji B. Badiru, Wiley

Series In Engineering Management)

The 2X6 ﬁER Piétoly Scope Project has already been
analyzed from the marketing énd' functionality innt of view.
However, finance: playé axfundémentﬁl role in fhe‘decision making
process of whéther to proceed with or cancel this project.

The financial aspect of the 2X6’ EER Pistol Scope has
been organized 1in four major pérts; i) forecast; 1ii) cash flow;

i1i) internal rate of return; and iv) breakeven point.

i) Ferecast The marketihg depéxtment based its
forecast of the  2X6 EER Scope on projected gross sales.
Marketing defined gross . sales by the amount of units sold.
Figure 4 8 shows the gredicted annual sales, from 1990 to 1994,

of the 2X6 EER Scope based on a selling price of $160/scope. This
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forecast was made by marketing based on its marketing experience
and data collected from dealers and Leupold repreSentatives in
the U.S and the rest of the world.

Marketing considered that a five-year period is the
active life of this scopé. However, 1if customer demand increases
or remains the same during ﬁhis period a new forecast should be

done for 1995.

2X6 EER PISTOL SCOPE
FORECAST

B SCOPES FORECAST

OMUOOW
BTN OL

R

2
X
3

€ b M B e h

Iv#
B2
-
AL
o

%S
SR
R

1990 1991 162 193 1984
YEAR

FIGURE # 8



40

ii) Cash Flow

Once marketing established its forecast of 22,300
EER Pistol scdpes  in<‘a five year period, cash flow can be
calculated.  Table # 5  shows in detail the cash flow

calculations, yhichféte done based on the following assumptidﬁs:

Gross _Sales: The groés fsales are Dbased on vthé

projections of ghit sales at,a $160/scope selling price.
fDiScoqntéf‘fhe £Qllow1ng 615¢ount policy was assumed:

'All o:dersk and *SChéduied ,shipmentélﬁamOunting ‘to at‘léast éO'

scopes to a single déstination willyhave the following disCouﬁt;: 7

a) Payment within 30 Days

.................. 6%
b) Payment within 31 to 60 Days ............3%

~ ©) Payment wvithin 61'to §o Days ......... L..1.5%
d}zPéyménts’withih 91 £0 120'§ays :;....;;..Net "

Cost Sale: The five year average of cost sales i§f7    
$.84,622/yeax . Cost,sales figures were fderived by manufaétare'
engineering'supplying’,;he‘finance department with the costs bf

direct labor, materials and overhead. -
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The following is a breakdown of the material coSt;~

Aluminum......... e £€3.60
Anodizing. ...t ive e 34'?5
O RING. it i ittt e e aeeeenn ... $2.08
[ 0B == R $27.52
Packaging............ e $1.16
Tétal ........................... $39.11

The original estimate for the unit cost of the lenses
wvas $22.76. This vas increased by 20% to account for the rise in

the Yen relative to the Dollar since the start of 1987. ,

Gross Profit: Gross profit is calculated by subtraCting
cost sale from net sale (gross sales less discount}. The‘five

year average for gross profit is $201,117/year.

Project CoSt: Marketing supplied finance 4with a
foxecaét of advertiSément and promotion doilars. The ‘amount for
1,990 is $30,000. This amount is included in the project‘éost.
Finance & administration costs are $14,45§;'This represents the
amount prdjected‘ to be incurred - by the finance division in

supporting and analyzing the 2X6 EER Pistol Scope Project.

Commissions: Commission is a straight 5% of the whole
sale. It is $71378/year on the average, based upon the history

of the pistol market,

Depreciation: Depreciation is . projected at

§€,210/year on the average, using a straight line basis of
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10 years for machinefy and equipment, and 5 years for tooling.

Income Taxes: Assumed to be at

a b0o%

annual rate.

Incone taxes average £72,626/year over the five years.

CASH FLOW

CALCILATION
— e e, -
1369 1980 1391 S £ 1393 1394
PROFIT & LOSS
Cross Sales 15520 15070 56893 $72011 476811
Allov & D{agount 2168 132788 103026 16720 §8210
Het sales 12433 $62782 5369 426091 Jessul
Cost Sales 1318¢ 268831 204909 (181567 1731894
‘Ceoss Protit (65561 FESLER 248960 234524 214707
Ammdan—. LR R T 3 mABuadew SRR BERNT cTeammanmw
PROJECT COST '
[ —
Englneering $7339 4065
Hactetling 1 30000
Fin & Adwing 11250 §20¢
Total Proj ceat “3589 10269
DEPRE/CONNISS
1
Cosalssions 758 34567 11232 18568 2301¢
Depreciation 13138 13689
Tot Dir & Depc 27369 14440 4967 1732 25585 73316
TOTAL OPER EXP*S 55958 $4112 Caaser 1 912 1558% 23016
e ——
RN - - cenwssaa mARCENNENY .-..no..- -“-‘-an- NErNanY
KET BEFORE TAYXES (95954} (41247} 176804 221724 0895y 1111
1ntowe Tax (47979) {30830 139492 110864 $568S 15695
PROFIT AFTER TAXES 47171y (S LTSS 139492 110864 95695 15695
Depreclation 11485 6842
TOTAL FUNDS PROV $34295) (21791 173492 110864 15695 915639
e —— .
Capital Assets Quse : ' :
¥orking Capital 5257 1155ty (783461 160101 (80743
CASH TLOV (15349} 13304y T 11730 110508 123749
PRI cmnnnan cmearen | emmasnen cassmmne 1 Ceieenan
H .
[ i

TABLE # 5
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iii) Internal Rate of Return: The Internal Rate of

Reﬁurn (IRR) 1is based upon a discount. rate of 20%, so if IRR is
greater thaﬁ 20% the project 15  feasible. Figure # 9 shows the

annual cash flow of the 2X6 EER Project”in.a fiye year period.

s (22¢410)

(AI3341)

| INTERNAL RATE OF RETURK = 457,

B

FIGURE # 9

iv) Breakeven PointhiQUréiﬁ 10‘7shdwé the caiculation‘

of the breakeven point, which 1is 1,113/$¢opes; through the
graphic method. The following is the data utilized in this figure

to calculate the sell, fixed, and total cost curves:

Sale price......... P SlGOXscopé
*Variable cost...... e 862.2/scop¢
Material coSt............ $43.37/scope |
Fixed COSt.vnrnnnnnnn... '.’$108,858/§r05eCth

Eorecast...‘ .............. 22.300 scbpes
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The breakeven point is the intersection of the sell and
total cost curves. It indicates the number of 2X6 EER Pistol

Scopes which must be sold to recover the capital invested.

S D ——— O L
NOZFPHCOT

FIGURE # 10 -

In summary the 2X6 EER Pistol Stope is a feasible

‘project with an Internal Rate of Return of 45%, and with a

breakeven point of only 1,112 scopes, a number which will be sold

within the very first year of the project.
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3 DESIGHN PHASE

The design phase transforms the product requirements in
the Marketing Product Description 1into detailed design sketches
and Design Specifications (DS}). 'From the design sketches and
Design Specifications, documents are created so Manufacturing can
produce the product and 'Production Engineering can malintain on
file product deslign for future reference.

During The Design phase all Engineering drawvings are
unofficlally released (pre-released} on plnk paper for internal
use by other groups 1in the company. This information \is
distributed solely for informational purposes and 1is not to be

used as official Engineering drawings.

3.1 Preliminary Design

The preliminary design is an analysis of the
requirements of the Marketing Product Description to confirm
vhether these requirements can be met. It results in:

- Detailed design sketches
- Design specifications

- Preliminary design review

The preliminary desigqn of the 2X6 EER Scope Project

essentially starts when the engineering department takes over the
project. Engineering begins with é preliminary analysis of the
basic concepts, and the general controlling factors in the design
of the scope. Engineering decides what should be 'modified, so

that the final design will satisfy the customers. This first
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design comes in the form of sketches.
The reason the engineering department does this
preliminary design is to prevent vasted effort, time, and money.
Therefore, Engineering - first m;kes sure that the design

specifications match the marketing specifications. Engineering

then develops a preliminary design review, where engineering and

marketing sit down to analyze the design.

3.1.1 Detailed Design Sketch

The drawings are the key form of communication
between engineering and the various areas of Leupold. Before any
model of the 2X6 Extended Eye Relief Pistol Scope can be made,
engineering needs to have some design sketches. Figure # 11,

shows the 2X6 EER Pistol Scope sketch.

Engineering requirés a design sketch of the individual

pieces of the scope, so that: i) the model maker can manufacture
a model for engineeringj and iif manufacture engineéring can
inspect the model to decide how the assembly dlagram shouldVbe
done. |

Engineering also uses the sketches in the design reviewv

phase with marketing’to go over the tolerance of critical parts

before the final design is developed.
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DETAIL DESIGN SKETCH

FIGURE # 11
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3.1.2 Design Specifications

The design specifications (DS) are an expansion
of the Marketing Product Description. They define: functional
description; performance specifications; and nev technologies.

Design specifications are the engineering department's
technical interpretation and revisions of the general design
regquirements supplied by the marketing department.

The following design specifications are explained

below, and appear in figure # 12.

1) The powver selector adijustment: This is the device

that changes the magnification. The magnification of the 2%X6 EER
Pistol Scope is variable, between the range of 2 powver at the low
end, through 6 povér at the high end. The 2X6 EER scope glves
the user the capability of changing magnification simply by
rotating'thé powéi selector ring. It mékes thé 2X6 EER Scope
very flexible from the stand point that it can be uéed at either
high power or low power by the consumer.

ii) The extended eve relief (EER): The EER of the 2X6

EER Scope is very important to the consumer due to the fact that
this scope 1is specifically designed to be used on a hand gun
held at arms length. Furthermore the eye relief tends to vary

with the power.

The variable portion of the 2X6 EER scope is controlled

by an erector systém, which 1is composed of a three lens group
that provides not only the proper magnification, but an erect

image at the reticle plane. This also affects the eye relief, and
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allows design engineering to incorporate a range of éye relief
from 18 inches to 26 inches.

i

iii} The variable power: Variable power of the 2X6

Extended Eye Relief Pistol Scope is accomplished through changing
the spacing of the erector lenses, which allows the 2X6 EER
Scope to change magnification. Different spacing provides
different magnification, and the pover selector ring 1is the
method by which design engineering accomplishes the changing of

the spacing of the lenses.

iv) New technology: There is no new technology 1in the

design of the 2X6 EER Pistol Scope. However there are a few
things which are different from the current Leupold scope line.
For example: 1)} The erector lénses of the 2X6 EER Scope are
smaller than those currently used ét Leupold. These lenses
require a special handling tool to be assembled, so the operator
can-work more efficiently; and ii) The power selector ring in the
2X6 EER Scope 1is an integral part<of the eyeplece, which 15
easier for the customer to operate than a standard powver
selector ring.

The 2X6 EER is a new design in that it allows the eye
piece shell of the scope to rotate with the power selector ring,

making it easier for the customer to operate the scope.
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3.1.3 Prelinminary Design Reviewv

* The Preliminary Design Review is an in-depth technical
analysis of the DS (Pesign SpecifiGation;), and is designed by
the Project Team and other selected experts. The purpose of thls
reviev is; 1) to assess whether the DS and the design adequately
and correctly detall the requirements in the Marketing Product
Description, i1 to determine vhether the product is
manufacturable, testable, wuses standard parts where feasible,
uses state-of-the-art technology, and prudent design practice *

SOURCE: Leupold and Stevens - Project Development manual

The preliminary design review for the 2X6 EER is a

reviev of the optical properties of the scope to determine
wvhether the scope actually meets the requirements defined by
marketing.

Designvengineeiing has uéed newv glésses in the §X6 EER
Scope, and marketing felt that the front diameter was not gquite
the right size for this model. Marketing wanted a bigger glass
in the 2X6 EER Scope.

Design englineering then determined that the 1lens
diameter could be increased to 28 mm without changing the lens
‘design, allowing the design to match what marketing was looking

for.

Marketing then approved the focal length of the 2X6
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EER Scope, and the optical design, as well as the cosmetic aspect

of the scope.
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FIGURE # 13

Figure # 13 shows the preliminary lens, focal length,

glasses, and design characteristics of the 2X6 EER Scope.

At present design engineering has already examined a

model of the scope, taking it out in the field observing how it

looks to the eye, and making subjective evaluations of its

performance.
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In order to mQre easily cohparé'the 2X%6 EEstc6p¢ v1th

existing scope :designs, engineexing uSés standard graphical
priut outs of the design and performance specifications  of the

2X6 EER Scope.

VARIX_2XEEER (2x) @ Poreeicl Foewer

 FIGURE # 14

Figure # 14  is a'schematicfdiagram‘of the lens SYstem"

without any of the”fmechanical support shown. It shovs hov 1ight,

rays travel through the system.
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FIGURE ¥ 15

Figure # 15 is a ray intersect curve. The more
horizontal and closer the graph is to the horizontal axis the
better the quality of the scope. Figure # 15 can be used to

compare the 2X6 EER scope's ray intersect curve with that of

existing scopes.
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5.08202208

FIELD CURVES
FIGURE % 16
Figure # 16 is a field curve. Ideally the curve

should be a straight vertical 1line on the wvertical axis. Any
deviation from this shows the amount of field curvature. Again
the field curvature of the 2X6 EER scope can be compared with the

standard field curve graphs of other scdpes‘
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LATERAL COLOR

.FIGURE & 17

Figure # 17 is a lateral color curve which shovs the
amount of chromatic distortion, or éolor sepafaticn of 1light, by
the scope. 1Ideally the curve should be a straight vertical line

on the vertical axis.
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FIGURE & 18

Figure # 18 shows the amount of distortion of a
standard grid pattern at the edges of the scope. The distortion
measures the degree to which lines of the grid pattern would be
curved when viewed through the scope. Ideally the graph should be
a straight vertical line on the vertical axis.

These graphs show the 2X6 EER specifications in a
manner which allows easy comparison with the graphs of other

scopes. No scope is péxfect and any design is a compromise of its

various design elements.
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3.2 Engineering Model Design

Engineering Model Design consists of dravings and
dimensional sketches of the parts necessary to build the 2X6
Extended Eye Relief Pistol Scope. The sketches must be suitable
for ordering model parts and for determining the parts' cost,
and must be documented in the engineering log books. The log
books reside in the engineering vault as part of the total
documentation package.

Design engineering communicates with the rest of the
company not only by memos, but also through drawings. Such
drawvings often start out as rough sketches.

From the preliminary design produced by design
engineering; design engineering then makes sketches of the 2X6
EER Pistol Scope. These engineéring sketches reside in the
design engineering départmét at Leupold.

These sketches are in the " Proprietary Appendix ".

That. appendix is for »refexence .only. It is not to be made

available‘to\reéders of this report.

The next step is to take copies of these sketches and
turn them over to the model maker to produce the engineering
model. Once the 2X6 EER project‘has been approved, the model, and
the engineering design specifications are sent to the engineering
document support department, which will turn them into finished
dravings.

The finished drawings of the 2X6 Extended Eye Rellef

Pistol Scope are given a S5 digit part number, and then will
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reside in the engineering wvault, and will be subject to all of
the document control restrictions. The finished drawings are
controlled‘by the document support department of Leupoid, and are
an official document.

3.3 Engineering Model Build

This is a meeting which focuses on buildability issues.
Parts and assembly manufacturing personnel are the key
contributors to this meeting. The goal is to settle any concerns
;régarding ﬁhé ability’ to build the 2X6 EER in an efficient
manner. Tooling/fixture requirements are clarified (not designed)
at this time.

3.4 Engineering Model Test

Engineering Model Test consists of the testing of the
models by the Project Leader, Marketing, and Quality Control to
assure that the product meets the specifications in the Design
Specifications.

After the designer assures himself, through testing of
the model, that the 2X6 Pistol scope meets the specifications in
the DS, he requests independent evaluation from Marketing and
Quality Control. Maxketing conducts an analysis of the model to
assure that the product will satisfy the market needs. Quality
Céntrbl's analysis is based on an evaluation Plan subnitted
previously to the Project Manager. The Designer, however, should
not depend solely on the Marketing and Quality Control analyses

to uncover product flavs.

During this period a demonstration is held by the
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~Project'Leader to secure engineering model approval by Marketlng.

TESTING THE DESIGN
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FIGURE # 19

Figute # l9) shows‘schematiCally’the,testing of the
‘tbreé'major design factors of the’2X6 EER scope: 1) the system;
ii) the ‘optical design; ahd iii) the field of view reqquements.
The figure shows for example tha; a new 'eiector system was

necessary. The last column of the figure Shéws,the test étandards

for the various design factors.
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3.5 Final design

Final Design consists of the completion of all design

‘jocuments and a Design review.

3.5.1 Design Documents

The 1last of the drawings and other design
docunments are completed during this step. The final design is
produced by the design department from the sketches produced by
the design department and the model produced - by'éhe builder.
These designs include: 1) design drawings; 11) bills of
materials; 1ii) tooling requirements; and iv) routines. These are
the documents which will be used wused in the preproduction and

production of the 2X6 EER Pistol Scopé.

3.5.2 Design Review

After all design documents are completed, a
Design Review is held during which the Designer completes the
Factory Test Specifications. Design Engineering, Manufacturing
Engineering, Quality Control, and Marketing all particlipate in
the design review. At this review of the 2X6 EER Pistol Scope,
there is a complete evaluation of all aspects of the project,

including design, production standards, marketing, and customer

acceptance.

3.5.3 Prototype Build Release Meeting

This meeting is attended by the Project Team and
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also factory management to determine whether all the requirements
for an orderly pilot build arxre in place. These requirements
include: 1) Design Drawings; 1i) Bllls of Materials; 1ii)
Tooling; 1iv) Routings; and v}~ Quality Evaluation Report
(Engineering Model).

These documents are included in the " Proprietary

Appendix ", That appendix is for reference only. It is not to be

made avallable to readers of this report.

3.5.4 Quality Evaluation Report

To Leupold the quality of 1its products is of
primary concern. This is true not only because of the importance
of quality to its reputation and place in the market, but also
because Leupold backs all its products with a lifetime guarantee.
If its products are not of high quality there will be a
substancial business expense associated with thié guarantee.

Figure # 20 shows the quality evaluation program for
the 2X6 EER scope. The scope is evaluated in three major areas:
specification testing engineering; adjustment; and impact
testing.

‘Specification testing engineering tésts for clarity to
make sure that the image throughout the field of division is
sufficiently clear. The contrast between black and white images
is also tested. A new product, like thé 2X6 EER scope, is tested
against Leupold's existing products. & nev product must be at

least as good or bétter than existing products which have proven
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themselves 1In the marketplaée.

Quality‘control evaluation of Adjustment refers to the
nechanical assembly of the’ scope. All parts are tested to make
sure they have been 'assembled usihg tﬁe proper torque, and that
the scope such és the powver selecth ring operates préperly under
moving paxrts of ‘extremes of hot and cold. The scope 1is also
repeatedly tested for accuracy, since the SCope will be
guaranteed for 1life. Furthermore, the scope‘is also tested by an
impébt machine to.simulate thé, severe impéct imparted to the

scope when it 1s mounted to a pistol.
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