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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
BEFORE THE TRADEMARK TR IAL AND APPEAL BOARD

N

In re Registration No. 3,904,929

N

SHELTEREDWINGS, INC.
CancellatiorNo. 92054629

Petitioner,
V.

WOHALI OUTDOORS, LLC

N L N N

Respondent.

DECLARATION OF DANIEL C. HAMILTON

|, Daniel C. Hamilton, declare as follows:

1. | am the President and founder of petigr, Sheltered Wings, Inc., and submit
this declaration in support of petitionedpposition to Wohali Outdoors, LLC’s motion for
summary judgment. | oversekthe operations of Sheltered Wgs, Inc., including the Eagle
Optics division of the company, and have primary responsibility for managing the company’s
branding and trademarks. | have personal knowledgfeedfcts in this deatation and, if called
upon, | could and would testify to these facts.

History of the Eagle Optics Company

2. In October 1986, | opened a Wild Birdslimited franchise store in Madison,
Wisconsin, with my wife, where we providedpucts and services, including optics, such as
binoculars, to consumers interested in birdsk@rtiwatching. We deded to start a separate
business selling optics and in 1987 founded the Eagle Optics company.

3. At first, Eagle Optics was operated as a retail store and mail order business out of



our Wild Birds Unlimited franchise store. Inilig we sold other parties’ optics, including
binoculars, spotting scopes, and telescopmsa fhanufacturers such as Nikon, Swarovski,
Bushnell, and Zeiss.

4, We first began advertising our Eagle Optics company sometime in 1988.

5. In 1989, we formed the corporation, Sheltered Wings, Inc., as the legal entity for
our Eagle Optics business and created th€ IHE OPTICS logo thaive still use today.

6. As we gained more experience and success, we expanded the Eagle Optics
company, both in terms of size as well as product offerings and scope. By 1994, we began co-
branding optics products, such as binoculam) ather optics companies. For example, the
PENTAX/EAGLE 8x24 DCF binocular was owé our early co-branded products.

7. In 1996, we introduced our own EAGLE DIES branded optics products. Our
first EAGLE OPTICS branded binocular was ®AGLE OPTICS RANGER binocular. Over
the years, our EAGLE OPTICS line of opticegucts grew to include binoculars, spotting
scopes, and telescopes.

8. In 1996, we also purchased the domain name, www.eagleoptics.com, and created
an informational website to provide inform@tiabout and promote our Eagle Optics company
and EAGLE OPTICS branded products.

9. In 1997, we opened a facility in Miteton, Wisconsin to house our growing
optics retail, mail order, catalogyé Internet business in a sepatatation from our Wild Birds
Unlimited store.

10. In 1998, we entered the e-commerceiraetarket and began to sell products
through our website at www.eagleoptics.comgddition to sales through our Eagle Optics

company retail store.



11. Inthe early 2000s, we also started Edgjeics’ sister company, Vortex Optics,
which manufactures and sellstigg under the VORTEX brand.

12.  In March of 2007, we sold our Wild BisdJnlimited franchise store to focus on
the Eagle Optics and Vortex Optics companies.

13. Over the past 25 years, since its incepiiothe back of our Wild Birds Unlimited
franchise store, the Eagle Optics companytarcEAGLE OPTICS brand for optics has grown
into a multi-million dollar company and well knowntags brand. We continue to invest in, and
grow, our Eagle Optics company and &A&GLE OPTICS branded optics products.

Eagle Optics’ Trademarks and the EAGLE OPTICS Brand

14.  Since the company was founded, Eagle Opticsbagnuously used the term
EAGLE in its trademarks for its optics producdheltered Wings (d/b/a Eagle Optics) is the

owner of the following United States trademeggistrations for its trademarks including the

term EAGLE:
Mark/Reg. No. Application and Goods and Services
Registration Dates
GOLDEN EAGLE App: Dec. 8, 2006 Class 9: Binoculars

Reg. No. 3,787,739
Reg: May 11, 2010

EAGLE OPTICS App: Oct. 5, 2000 Class 9: Binoculars, spotting
Reg. No. 2,886,199 scopes, and telescopes, all for
Reg: Sep. 21, 2004 use in bird watching, and

storage cases therefore




Mark/Reg. No. Application and Goods and Services
Registration Dates

L App: Aug. 24, 2005 Class 9: Binoculars, spotting
// 'E&C 2\\ scopes, telescopes, and storage
ﬁ o vfu Reg: Jan. 2, 2007 cases therefore, all for use in
- A j‘ birdwatching
(@
S _I'_i,.f Class 35: Retail store, mail

order and online retail store
services featumg binoculars,
spotting scopes, telescopes, and
storage cases therefore, all for
use in birdwatching

Reg. No. 3,192,083

15. Eagle Optics has been using the mark EE®PTICS for retail services in the
optics field since at least as early as 1987 hasdbeen using the logotimdemark Registration
Number 3,192,083 since 1989.

16.  Since 1989, Eagle Optics has published ogtatontaining the products it sells.
Generally speaking, our cataloge aublished yearly. We distriteiour catalogs nationally,
upon request. Some examples of our catalogs are attagkbilits 1-5 are catalogs from
1992-1996, anéxhibits 6 through 11 are catalogs from 2006-2011.

17. Eagle Optics has been selling EAGLET®S branded binoculars and spotting
scopes continuously since at least as early0@6. The catalogs referred to above and the
product offerings on our website at www.eagleoptics.cepg,(e.g.Exhibit 12, showing the
current line of EAGLE OPTICS binoculars),rdenstrate representative uses of the EAGLE
OPTICS marks on such products.

18. The GOLDEN EAGLE binoculars weretimduced in the line of EAGLE
OPTICS branded binoculars in 2010, and hasxen sold continuously since then.

The 2003 Consent Agreement BetwedBagle Optics and Nikon

19.  One of our first trademkrapplications was an pfication Serial Number



78/029,311 to register the mark EAGLE OR¥, which was filed on October 5, 2000.

20.  During the prosecution of our trademark application for the mark EAGLE
OPTICS, which ultimately issued as Regasibn Number 2,886,199, registration of our mark
was refused over Trademark Registratiomider 2,084,361 for EAGLEVIEW for binoculars,
owned by Nikon Corporation.

21.  Nikon’s application for registration AGLEVIEW was an intent-to-use
application filed on November 28, 1994; liegyistration issuedn July 29, 1997.

22.  On about November 1, 2002, Eagle Opttbspugh our priotrademark counsel,
filed a Petition for Cancellation of Nikon’s ‘13®egistration for EAGLEVEW on the basis that
our use of EAGLE OPTICS was prior to Nikon’seusf EAGLEVIEW. A tue and correct copy
of the Petition filed in Canclaltion No. 92041239 is attachedBsghibit 13.

23. Inresponse to our Petition, Nikon's counsgbrmed us that we had filed our
Petition for Cancellation after the five-year statof limitations for seking cancellation of a
similar mark, but agreed that it would consenbto registration of EAGLE OPTICS if we paid
for Nikon’s reasonable costs and expensaonnection with the matter.

24. At the time, this seemed like a reasonabbolution of the matte By the end of
2002, Nikon’'s EAGLEVIEW mark andur EAGLE OPTICS mark had been co-existing in the
market place for at least six years. Nikdfirst use of the term was on November 30, 1996, as
identified in the USPTO records. Eagle Opticd baen an authorized dealer of Nikon products
since about 1988, and by the end of 2002, had beauntharized dealer for almost 15 years.

25. Asfar as | am aware, Nikon has alwayged its EAGLEVIEW mark as part of a
model name for a binocular, namely the Nikon “EAGLEVIEW ZOOM.” AttacheBxdmsbit

14is a true and correct copy of a webpagated from Nikon’s website on August 22, 2012,



showing Nikon’s use of EAGLEVIEW ZOOM in connection with a binocular.

26. Ultimately, we entered into a consentegment with Nikon Corporation, which
was signed in 2003. AttachedBshibit 15 is a true and correcopy of this agreement.

27.  Now, 10 years later, Eagle Optics is sitl authorized dealer of Nikon products.
And | am still not aware of angonfusion occurring as a result of Nikon's use of EAGLEVIEW
ZOOM, and our use of EAGLE OPTICS.

The Notoriety of Eagle Opticsand the EAGLE OPTICS Brand

28. The Eagle Optics company started small, but has grown immensely, and is now is
a very significant, and well-known companydabrand in the optics industry. Eagle Optics
serves a broad range of customers, but itetangstomers are outdoortkuasiasts, including, but
not limited to, birdwatchers and hunters.

29. Eagle Optics sells its EAGLE OPTICSaoided optics products through: (1) the
Eagle Optics retalil store Middleton, Wisconsin; (2) thEAGLE OPTICS website at
www.eagleoptics.com; (3) the Wild Birds Unlimitédnchise system; agell as (4) many other
retailers, both Internet reters and physical stores.

30. By about the year 2000, EAGLE OPTI@®&ducts had become the primary in-
store optics brand for the Wild Birds Unlintdtéranchise system. Currently, Wild Birds
Unlimited has approximately 220 franchise stdtes sell EAGLE OPICS branded products.
In many cases, the optics carried by WilddBiUnlimited stores are exclusively EAGLE
OPTICS products.

31. Starting about ten years ago, Eagle Ogdtiesxded products have also been sold
by additional independent retageincluding: B&H Photo, OpticBlanet, Binoculars.com, Gold

Crest Distribution, Aveoptica Mexic&agle Optics Canada, Birdwatching.com,



Optics4Birding.com, and Online Nature Mall.

32. Because of Eagle Optics’ success, the ammgphas been the subject of numerous
articles in trade publications, bathfeature articles and in favaisle product reviews of products
by industry leaders.

33.  Our EAGLE OPTICS company and brandssaatured in an article in the
February 2005 issue of Birding Business, (attachdekhgit 16), as well as in a feature article
published in the Wisconsin Stateudiwal in October 2007, (attachedeacibit 17).

34. EAGLE OPTICS products are also regily included among other well-known
optics brands in third-party product reviewsor example, in 2007 and again in 2012, Bird
Watchers Digest, the most prominent publimatin the field of bird watching, conducted a
comprehensive review of midpriced binoculamirthe major optics companies. A copy of the
2007 review is attached &xhibit 18, and a copy of the 2012 review is attacheé&dsibit 19.
The EAGLE OPTICS RANGER binocular scoregan the top of both review, among industry
leaders such as Leica, Pentax, Leupold, andeEagtics’ sister company, Vortex Optics. An
EAGLE OPTICS binocular wassa “singled out” for an individual review both times.

35. The Cornell Lab of Ornithology, a nomgdit organization and unit of Cornell
University, has also published fitbge reviews of EAGLE OPTIC®inoculars. For example,
EAGLE OPTICS products receivéavorable reviews in the Wiet 2005 issue of their Living
Bird publication Exhibit 20), which is their most recent comprehensive binocular review, as
well as a 1999 review from the Cornell Lab of OrnithologyHibit 21). The EAGLE OPTICS

Ranger also appeared in the Jan(ilgruary 2007 issue of WildBirdExhibit 22).



36.

We have also successfully enforaad EAGLE OPTICS trademarks against

infringing third parties:

€

In the fall of 2004, through counsel, we contacted Bass Pro who was selling a
binocular called the EAGLE EYE undis house brand REDHEAD. After our
contact, Bass Pro stopped selling these binoculars.

On April 25, 2005, through counsel, we sardease and desist letter to Coin
Crafters and Engravers of Pagosa Spri@f3 that registered the domain name
www.eagleopticsusa.com to promote thke sd various goods and services.
Exhibit 23 is a copy of this letter. Coi@rafters and Engravers subsequently
stopped using the domain name, and Eagle Optics now owns it.

On December 5, 2006, through counsel,sest a cease and desist letter to
SafeTGard Sport Optics of Lakewood, Q@w Swift Optics), that introduced a
line of binoculars under hEAGLE SERIES markExhibit 24 is a copy of the
letter, andExhibit 25 is a copy of the adver@sient published in December2006
(from a January/February 2007 issue afdBird magazine) showing Swift’s use
of EAGLE SERIES. Inresponse, Swiftanged the product krto the “SWIFT
EAGLET SERIES.”

On September 5, 2008, through counselsemt a cease and desist letter to Mr.
Istvan Kovary of Glendale, Arizona,rfoerly doing business as Eagle Eye Optics
Company. The letter, which is attachedghibit 26, objected to: (i) his use of
the mark EAGLE EYE OPTICS COMPANY ffdinoculars and riflescopes; and
(ii) his application taegister EAGLE EYE OPTICEOMPANY for binoculars,
riflescopes, and spotting scopes (W&ial number 77/248,564). Shortly after
receiving this letter, Mr. Kovary callealr attorneys and agreed to abandon his
pending application, which was alsdused by the USPTO in view of our

EAGLE OPTICS mark. Mr. Kovary alsagreed to dispose of all remaining
inventory within 6 months.

On May 26, 2009, through counsel, we sec¢ase and desist letter to Mike and
Kathy Webb of Alexandria, Indiana,he were using the term EAGLE VISION
for binocular retailing sefges from a website at
www.eaglevisionbinoculars.coniExhibit 27 is a copy of the letter. Mike and
Kathy Webb replied by email on June 17, 2@@& they would be shutting down
their website by July 1, 2009. SEghibit 28. The website is no longer there.

In 2010, we learned that QualityRifleagres.com appeared to be selling Mr.
Kovary’s “IJK/IEAGLE EYE OPTICS” riflesopes. Through counsel, we sent a
cease and desist letter to Quality Ricopes, which letter is attachedEakibit
29. Although no written response to thistée was received, it appears that the
infringer has stopped using EAGLE EYE TES in connection with its scopes.



I declare under the penalty of perjury under the laws of the United States of America that

the foregoing is true and correct.

o
Executed on AugusiZ7, 2012, in Middleton, Wisconsin.

8304309



EXHIBIT 1
TO DECLARATION OF
DANIEL C. HAMILTON
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Optic Catalog

Binoculars, Spotting Scopes,
Tripods & Accessories

Optic Outfitters
for Birders

716 S. Whitney Way
Madison, Wl 53711
(608) 271-4751



Optic Outfitters
for Birders

Dear Birder:

Thank you for your inquiry into our selection of fine optical instruments at Eagle Optics. Enclosed is the
information you requested, including our discount price lisi and ordering information.

As you wili see from our catalog, we offer a choice of equipment from every major manufacturer of visual optics.
Since we specialize in the field of birding, we feature only those specific models which we have found represent
the best performance and value in various categories suitable for the needs of nature observers. Qur
knowledgable staff can assist you in selecting the right equipment for your needs with courleous and honest
advice.

Since we are an authorized dealer of each manufacturer we represent, you can be assured that your selection
will include factory new equipment with all accessories supplied by the manufacturer, including a US warranty.
Most models listed in the price list are stock items, available for immediate shipment. i you are not satisfied
with your purchase, you may return it in its original condition for an exchange or refund.

Our goal at Eagle Optics is to provide our customers the finest optical equipment with the best in customer
service and at substantial savings with our discount pricing. We strive to deliver the same personal attention
and service to our mail order customers that we provide to those who shop in our store. We hope that we can
serve you and your needs in exploring the wonder and fascination of the world of nature.

Thank you for your consideration.

Sincerely,

The Staff at Eagle Optics

‘I ‘ printed on recycled paper
v

716 S. Whitney Way Madison, Wl 53711 (608) 271-4751
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Binoculars
Optic Outfitters nﬁ 3
for Birders ey

716 5. Whitney Way Madison, Wl 53711
(608) 271-4751

Choasing Binoculars

Because binoculars come in such a wide
variety of shapes, sizes and specifications, the
decision making process involved in their pur-
chase can be a confusing one. Most binoculars
are multi-purpose instruments, suitable for a
number of different activities including bird-
walching, sporting events, concerts, stas gazing,
hiking, tishing, nature observation and mare. A
few models are designed with certain features
which make them quite suitable to a specific
appiication. Because of their large light-gather-
ing capacily and the typical wider spacing of the
lenses than the human eye, binncularimages are
brighter, more detailed and more three-dimen-—
sionat than normal vision. Premium binoculars
arg an instrument that can give you a lifetime of
satisfaction and enjoyment and there are many
different factors to consider when purchasing
one. Since no one particular binocular is perfect
for ali situations, determining their primary use is
one of the most importan! factors in choosing
the right one for your needs. Hopelully, the
information that follows will be of help in your
decision.

Magnification

Generally, the range in magnification tor
hand-held binoculars is {rom & to 10 in power.
Binoculars with magpifications higher than 10
are usually intended for special applications
{such as astronomy) and are generally guite
targe and heavy and almos! always used with a
triped. In a binocular designation (7 X 35 for
example) the first number indicates the magnifi-
cation, or how much larger the object will appear
than seen with normal vision. Perhaps a better
way to define magnification, using our 7 X 35
example, would be to say that the object appears
o be 7 times closer than seen with the human
eye alone. Whenconsidering magnification, more
is not necessarsily better. As magnification in-
creases, brightness and clarity may diminish,
depth offieid can become shallower and the field
of view is usually more restricted. Atmospheric
conditions, such as the distortion caused by heat
waves are less noticeable at lower powers, An-
other important factor is that bincculars of lower
magnifications will be affected less by fine trem-
ors or shaking of the fingers and hands which
can place serious limitations on optical perfor-
mance

If your observation is done primarily at close
range, such as in woodland areas or in your
backyard, then & gecod 6, 7 or 8 power binocular
might be the best choice. This range of magni-
ficationgenerally gives you a larger picture (wider
fietd of view) which is especially important for
viewing objects relatively close at hand. Also,
binoculars of this magnification usually deliver
better performance under conditions of low avail-
abfe light, due either te the time of day, weather
conditions, or shadows caused by dense veg-
etation or other structures. This same type of
binocular also works well tor fast-moving action
lika sporting events, since the wide field of view
allows the action to remain in the viewing area.

For long distance viewing or where greater
detail is required, a higher magnification of 8, 9
or 10 should be considered. For example, the
demands of observing in wide open lerrain with
little cover are best met witha binocularcfgor 10
power. This generally holds true for birding
shorebirds or raptors orwhenever there is a need
for critical field mark identification. Magnification
as a binocular parameter should not be consid—
ered alone, as its relationship to brightness,
clarity and the amount of hand-held jitter are
related 1o other factors such as aperture, exit
pupil, almospheric conditions, available light,
optical design and the weight of the binocular.
Evan the normally restricted field of view that is
characteristic of the higher magnifications can
be compensated for with certain types of ecular
{eyepiece) design.

Aperiure

The second number of a binecular designation
refers lo the diameter, inmillimeters, of the front,
or objective lens. The diameters usually range
from 20 to 50 millimeters and this number will
almost always be directly related to the size of
the binocular. So calied "giant binoculars”, used
mainly for astranomical purposes, may have up
to 70 or B0mm objectives, while compact models
will usually be 20 to 25mm in diameter. The
objective lens size, or aperture, delermines the
amount of light that will enter the optical system.
The common assumption that the size of the
objective lens will determine the field of view is
seldom true as field of view is controlled largely
by the optical design of the binocular,

A larger objective lens wilt gather more light
and theoretically provide greater detail and clar-
ity of theimage. Thisis especially true under low
light conditions. Since the amount of light that
will enter the objective lens will vary by the
square of the change in the radius, a small
difference in objective lens size will have a
greater impact on the light gathering ability than
one might first suspect. Once the objective gath-
ers the light into the binocular, other factors
determine how much lightis transmitted through
the optical system and all of these factors, in—
cluding the aperiure, combine to determina the
brightness and clarity of the image you actually
see. These olher factors include magnilication,
exitpupil size, eye pupil size {contolied largely by
the amount of available light), the presence and
type of anti-reflection ¢oatings used, and the
size and quality of the optical glass and prisms
used in the constuction of the binocular,

Field of View

When looking through a binocular, the wid-
est dimension of circular viewing area that you
can see is described as the field of view. Thisis
usually measured either in terms of linear feet at
1000 yards or interms of angular degrees. Each
degree of field corresponds lo 52.5 feet at 1000
yards and binocular fields of view will generally
range from 5 degrees (263 feet) to 11 degrees
(578 feel). Asageneralrule, the field of view witl
decrease as the magnification increases so a 10
power binocular will usually have a smaller field
of view than a 7 power. Field of view, however,
is mainly determired by optical design of the
ocular (eyepiece) and rarely a function of the size
of the objective lens,

For birding at close quarters in deep woods,
scanning the sky for raptors or large flocks of
migratory birds or picking up fast maving objecls,
a wide field of view is desirable. Wide-field
binoculars, however, tend to be heavier and
bulkier than binoculars with standard fields {be-
cause they employ larger prisms and eyepieces)
and on many madels there is a noticeable loss in
sharpness at lhe edge of the field. Alse, if you
have too large a field (3 to 11 degrees, for
instance) the object you want to observe may
hecome lost amid the confusion of its surround-
ings. Another problem is that peopie who need to
wear eyeglasses when viewing will usually have
difficulty seeing the complete field with wide-
angle optics. Wide field binoculars are generally
the most popular among birdwatchers and na-
lure observers but you should consider all these
factors in your evaluation of this feature.

1 Dagree of Arc = 52,5 Faet

Oistanca 1000 Yds.

Flald of viaw

Measurad In

Feet or Degress
Size & Weight

The main factors that determine the size
and weight of a binocutar are; objective lens size
and focal length, prism type and size, eyepiece
configuration, and the type of construction ma-
lerials used, Binocular size will vary from pocket-
size compacts to large, tripod-mounted astro-
nomical and marine models. Weights can vary
from 6 to BO ounces or more with typical stan-
dard-sized birding binoculars ranging from 20 to
35 ounces. Binocular size will increase directly
with the increase in objective lens and prism size
{a 7 X 50 is larger than a 7 X 26) whereas
magnification has little effect on the size of most
binoculars (a 10 X 25 is smaller than a 7 X 50).
Porro prisms are usually farger, but not neces-
sarily heavier than a roof prism of the same
configuration.

inoculars with eyepieces that give a wide
field of view need iarger prisms and are therefore
usually largerin size. Conversely, long eye relief
binceulars do not require large prisms (typically
these do not have particularly wide fields of view)
and are therelore somewhat smaller and lighter
inweight, Consiruction materials such as poly-
carbonate/foam and die cast aluminum are used
lo make a binocular rugged and lightweight.
Some models are provided with rubber armor
which usually adds about 2 ounces to the weight.

Usually, the best nature observalionis done
under twilight conditions and thersfore, a stan-
dard size binocular (7 X35, 8§ X 40, 9 X35 or
10 X 40, for example) is our first recommenda-
tion, because they deliver the required exit pupil.
Compact binoculars (7 X 26, 8 X 20, or 10 X 25,
for example) would be the choice where smail
size and light weight are the most important
considerations.

Copyrighl 1992 Eagle Opfics

716 S. Whitney Way Madison, Wl 53711 (608) 271-4751



Exit Pupil

Magpnification and aperture are related in a
way that gives us an imporlant parameter in
avaluating binoculars, called tha exit pupil. The
axit pupil Is the magnified image in the eyepiece
as itleaves the binocularto enter your eye and its
diameter (measured in millimeters) is deter-
mined by dividing the aperture by the magnifica—
tion. Exit pupil diameters wiil generally vary from
2.5mm to 7.1mm and, as an example, a2 7 X35
binocular will have an exit pupil of Smm.

You can see the exit pupil as a circular beam
af light in the eyeplece when you hold the bin-
ocular at arm’s length. The main importance of
the exit pupil is how it relates to the pupil size of
your eye. The eye pupil is controlled by the iris,
which acts like a variable aperture for the retina
and will altow the pupil to change in size from
about 2mm up to 8mm, usually depending on the
brightness of the available light. When the exit
pupil of the binocularis largerthan the eye pupit,
some of tha light coming from the binocular will
fall on the iris and is undetected by the observer.
When the exit pupil is smaller than the eye pupil,
then the amount of light falling on the relina will
be less than thal collected with your normal
vision at that partigular tima, and so the object
cbserved will appear dim. Usualty what happens
in this situation is thal resalution and contrast are
affacted adversely, resulting in loss of clarity of
the obsarved image.

Exit Pupils Comparad

Cn abright day, an observed image through
acompact 8 X 20 binocular {exit pupil 2.5mm) wiil
appear just as bright as a 7 X 50 (exit pupil
7.1mm) since the daylight—adapted pupil of 2 to
3mm diameter is the limiling factor in observed
brightness under these condilions. Al lwilight or
in other situations of low available light, the eye
pupil size will vary between 4 and Smm. For the
beslperformance under these condilions, a mini-
mum exit pupil of 4mm is essential, such as that
provided by a 8X 32 oran 10 X40. Alnight, when
the _aga pupH size is al maximum dilation
{6 to Bmm), only a binocular ikea 7 X S0or 10 X
70 will meel the requirements for the oplimum in
observed image brightness. So you can see thal
it's important to consider the exit pupil of a
binocular in the context of eye pupil size and the
viewing time or conditions of the observer.

There are some other factors to consider
when discussing exit pupil. Aswe grow older, the
maximum dilation of our eye pupil diameter slowly
decreases in size from about 7 or 8mm at age 20
to about 5mm at age 50. Of course, thare will
be some individual variation in these figures due
to hereditary or environmental factors, but it's
worth noting this physiological phenomenon as it
refates to exil pupH size and in choosing the
binocular thal bests meets your needs. Another
consideration is whether or not thers will be any
observing done under conditions that would not
aflow you! to hold the bincculars steady, such as
on the deck of a boat. Here is a situation where
a large exit pupil is very useful even for the
daylight-adapted eye. Thal's because it is much
easier to keep the smaller eye pupil centered in
the larger exit pupil when the binoculars are
difficult to hold steady.

_ Aslight travels through a binocular, a cer-
tain percentage of that light is lost through ab-
sorption and reflection at each air to glass sur-
tace ot inside the prismsystem itseff, The amount
of originat light available to the observer by the
time it exils the exepiece will vary from as low as
50% to as much as 97%, depending on the
quality and number of optical glass elements
used in the lenses and prisms, configuration and
size of the prisms, collimatien of the optical
system, and type and amount of anli-reflection
coatings gresent. Thisis an Importantfactor that
directly etfects the actual brighinass of the ob-
served image, The term used to describe this
percentage of light that is not lost through the
oplical system is transmittance and for most
quality binocutars this figure will usually be above
90%. With this factor taken into account, it's

possible for a 10 X 40 binocular {exit pupil 4mm)
with a high transmittance {90%) to actally deliver
a brighter image than a 7 X 35 (exit pupil Smmj}
with 2 lower lransmittance (70%).

Relative Brightness

We discussed earlier, that the amount of
light-gathering ability of abinocular increases by
the square of the radius of the aperture (objective
lens) so that the actual difference in potential
brightness cfthe observed image would be much
greater than the difference in exit pupil size
would suggest. The term relative brighthess or
"brightness Index” takes this phenomenon into
account when comparing binaculars and:is cal-
cutated by squaring the exit pupil:diameter. For
example, the relative brightness of-a 10:X 40
would be 16 and that for a 7 X 35 would:be.25;
giving the impression that the 7 X 35 (or any
binocular with an exit pupil of Smm).isiover. 50%
brighter than the 10 X 40. . The probiem with this
tertn is that it does not take in o account other
impartantfactorsthatbearupon perceived bright—
ness by the cbserver, such as transmittance and
eye pupil size, and so has limited useluiness.
Another similar term used by some manufactur-
ers in tReir litarature is "refative light efficiency”
(RLE). Here, the relative brightness is increased
by 50 to €5% to apparently account for the
incresed transmittance of fight by the-use of anti-
reflection goatings appliedio the lenses. Since
this is basically an arbitrary factor and thereis no
industry-wide standard for measurement in this
case, this RLE is not a signilicant term.

Binocular Anatomy

Interpupillary Hstance

£xit Pupll
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Twilight Factor

The faclor that has the greatest impacl an
resolution or image delail, will be dependent
upon the amount of light available during the lime
of observation, During daylight hours, when your
eye pupil will e only about 2 to 3mm contracted,
magnification will be the principal factor in image
resolution. At night, with the eye pupil dilated 6
to 8mm, aperture size is the controlling factor, In
twilight conditions both factors contro! resclution
effecliveness and the iwilight factor is a term that
gives us a means of comparison on lhe perfor-
mance of binoculars under these conditions.
The twilight factor is calculated by taking the
square oot of the preduct of the magnification
and the aperture. The higher the twilight factor,
the belter the resolution of the binocular when
observing under dim light conditions. For ex-
ample, a 10 X 40 (twilight factor 20) would
effectively resclve better under these conditions
than a 7 X 35 (twilight factor 15.4) even though

the 10 X 40 has a smaller exit pupil. Remember,
however, that the twilight factor does not take
into account the transmittance or quality of the
optical system.

L

Focusing

There are three basic types of focus sys-
tems on binoculars: center, permanent and indi-
vidual focusing. Center focusing is the most
common and convenient and preferred most by
birders, as both eyepieces can he focused si-
multanecusly. Permanent focus binoculars are
nermally found on inferior quality models and
have two drawbacks: there is no diopter adjust-
mentto allow for differences in eye accomodation
and the near focus distance is usually at 40 feet
or greater. Individual focus, which allows for
extra-precise focusing adjustments, is often as-
saciated with waterproof binoculars which are
used primarily for marine use or for astronomy
where the focus distance is seldom changed.

The rate at which the focus wheetwillchange
the focus from one distance to another will vary
with ditferent binocular models. Some models
have a fast or rapid foecus wheel, however, most
binoculars preferred by birdwatchers are of the
slower focus type which permit very precise, fine
focusing. On center focus models, a seperate
diopter adjustment on one eypiece {usually the
right one) allows compensation for the differ—
ences in the strenglh of each eye. ]

Whether identifying birds in the field or jus
observing birds al a feeder outside your windew,
the ability of a binocular to focus closely js 3
much desired characteristic. The close faeyg
distance of a particufar model depends op jig
optical design and 1o some extent, on jhe
individual's own eye characleristics. A minim
distance of 18 to 20 feet is usuallyacceplabja ;g
many birders prefer models that are capabie ofa
near focus of 8 ta 13 feet.

Copyright 1992 Eagle oy, o



Eye Relief

Eye relief refers to the distance behind the
binocular eyepiece at which the whole field of
viewis clearlyvisible tothe observer. Onbinocu-
lars, this distance will vary from as little as 5mm
lo as much as 23mm and it is a very important
specification to those who prefer or need to wear
eyeglasses or sunglassaes. Unless a hinocular
has a minimum eye relief of about 15mm there
will be some difficulty in comfortable observing
and in seeing the complete field of view when
wearing eyeglasses. If an individual's eye cor-
rection is for near or far-sightedness then the
binocular's focusing travel willusually accomodate
for this without the need for wearing the eye-
glasses. Howevar, for moderate to severe astig-
matism it is almost a necessity to wear them for
serious observing.

Most binocular models today have fold-
down rubber gyecups so that when fotded down,

eglass wedrers can bring the binocular in
closer to their eye which improves viewing
signifeantly. Some models are particularly made
foreneglass wearter comfort and have eyepieces
which are specially designed to give long eye
relief (sometimes calted “high eye point"). Bin-
oculars with long eye relief usually have long
rubber eyactps so that you can aiso use them
comfortably without: oyeglasses, also. Gener-
ally, a binocularwith ayepieces designed forleng

e relief will not have a particutarly wide field of
view 50 a decision has o be made as to which
feature Is most important.

Many manufacturers furnish eye relief speci-
fications on particular models but these figures
can be misleading because most binoculars have
eyepieces which are slightly recessed. The
effective eye rafief (EER} measures the distance
from the exit pupilto the rim the eyaglassestouch
when the rubber eyecups are folded down and
this more accurately describes the available eye

refief,
H Effeckiue Eys Kelimé

Roll Down Rubber Eyecups

Recessed Eyepimce

Interpupillary Distance

Not-only are exit pupil size and eye pupil
size imporlant in binocutar brightness, but it's
important that these two are able lo line up with
one another. Binoguilar barrels rotate about a
hinge to accomodate for individual variances in
this interpupillary distance and will usually allow
a separation from about 58 to 72mm. The
distance belween the eye pupil for most indi-
viduals will vary from about 55 to 74mm so
binocular barrel separation is almost always suf-
ficient except for a few who nead a narrower
setting. Forfunately, there are some binocular
models or conligurations which will allow com--
fortable viewing Jor those who need a more
narrow interpupiliary distance, Most models will
have a scale etched on the binocular hinge for
convenient adjustment of this distance.

Coptyright 1952 Engle Optics

Optical Design and Quality

Binoculars use image-erecting prisms to
provide correctly orianted tmages. The two basic
designs used in oplical systems are the Porro
Prism {off-setbarrel) and the RoofPrism {straight
barrel). Ancther modification of the Perro design
is the Reverse Porro Prism, commonly used in
compact binoculars to reduce overall size. Porre
prisims tend to be bulky and have been tradition-
ally larger and heavier than equivalent roof prism
binoculars. With recent modifications in optical
design and preduction methods, modern porro
prism binocutars are much smafler and lighter in
weight and may actually be lighter in weight than
aroof prism of the same configuration. The Porro
design is capable of delivering a wide field of
view with-axcellent image sharpness. Also, they
can usually be purchased at almost half the price
of a comparable quality roof prism model. Roof
prisms are generaily smaller and more stream-
lined in size and able to tolerate rough treatment
better because of their compact optical design.
Most models have an internal type focusing
mechanism which gives them a high degree of
structuralintegrity, making them less susceptible
lo inteéinal fogging and lo potential dust and
moisture entry. Their complex prism configura~
tion and the precise lolerances required during
manufacture make top quality roof prism binocu—

lars significantly more expensive than those of

porto prism design,

Porre Prism

Roof Prism

The oplical design of a particular binocular
medel is a compromuse of several parameters to
limit the amount of certain aberrations inherentin
any optical system. The quality of glass used in
the binocular lenses and prisms will detérmine
the light transmittance, color fidelity and clarity of
thaimage. The size.and design of the prisms witl
affect sharpness, withquality optical glass deliv--
ering clarity from edge to edge of the field of view
{somelimes called a "flat field"). * Binoculars
which use prisms made of costly, high density
glass (such as the BaK-4 type) wiil provide clear,
circular exit pupils,

Coltimation is the mechanical alignment of
the optical elements in a binocular. Both right
and left hand optical axis must have proper
orientation and location within the binocular bar—
rel and must be paralle! to each other in a quality
optical system. High quality mechanical con-
struction will ensure thal the lenses and prism
blocks maintain their correct alignment and
provide years of comfortable viewing without
headaches or eyestrain. '

Anti-reflaction coatings reduce light loss
and glare due to reflection of lighl at air-to-glass
surfaces. Besides increasing the fight transmis-
sion, coatings also provide sharper and higher
contrast images and aid in detailed identitication
of low contrast subjects in limited available light,
Multilayer anti-reflection coatings {mutticoatings}
provide a significant increase in light transmis—
sion over single layer coatings and are used in all
high quality optical systems.

These are among the mast important fac-
tors concerned with the optical quality and con-
struction of a binocutar. A poor oplical instru-
ment will not reproduce the image clearly and
with frequent use may cause eye strain, head-
aches and fatigue. By investing in high quality
tinocutars, you will benefitwith years of comfort-
able and enjoyable viewing.

Roof Prism Binocular

Recommendations &
Youmay find that even with this information
on binoculars, it can still be difficuit to make a
decision on which one is right for you. Remem-
ber, that there is no one petféct binocular that will
best maet the needs of every situation for which
Kou will want to use them. Often, compromises
ave to be made among the various fealures and
specifications andthisis why many birders even-
tually end'up owning two pair. -~
Of all the different types and styles of binoculars
available, enly eriain models represent the bast
value in terms of optics, construction, manufac-
turer suppomt-and overall performance. Consid-
eiing birding orgeneral nature cbservation as the
primary pupase, thie models listed on the follow-
ing page, grouped in their appropriate’ catego-
ries, meet these criteria and are the most popular
for this very reason.

Optic Outfitters
for Birders

iy e T
715 S. Whitney Way Madison, W) 53711
(608) 271-4751




7 X 30-35

Bushnell Birder
Minolta XL

Pentax PCF

Niken Naturalist 1{/SFPius I
Swift Sport King
Miradar A-Series
Swift Compact Audubon
Bausch & Lomb Discoverer
Nikon E-Series
Swarovski SLC
Bausch & Lomb Elite
7 X 40-42

Swik Osproy

Brunton Eterna
Mirador A-Series
Celestron Ultima
Minoita Weathermatic
Swarovski M
Swarovski MGA
Optolyth Alpin
Swarovski WB SLC

1 Optolyth Touring
Leica {ltra

Zeiss BIGA

Leica Geovid BDA
7X 50

Minoita XL

Pentax PCF

Nikon Windjammer
Minolta Weathermatic
Optalyth Alpin
‘Fujinon FMT-8X
Fujinon FMTR-5X
Swarovski SL

Nikon Prostar

8 X 30-32

Celestron Pro Series
Celestron Ultima;
Niken E-Series

Aus Jena 8 X 30
Nikon Execulite
Optolyth Alpin
Swarovski M Traditional
Swarovski MGA Traditional
Swarovski SLC

Zeiss B/GA

Optolyth Touring
Leica Ultra

a8 X 56

Calestron Ullima

Aus Jena Nobilem
Zaiss B/GA

8-10 X 30-35
Mirador A-Series
Mikon E Series

8 X 36-44

Minolia XL

Pantax PCF

Nikon Egret/SFFlus Il
Swift Audubon

Swift Hawk

Swift Ultra Lite
Celestron Ultima
Mirador Y-Series
Mirador A-Serfies
Fujinon BFL

Pantax DCF

Bausch & Lomb Custom
Nikon Classic Eagle
Optolyth Alpin

Bausch & Lomb Elite
Leica Ultra

7X35
7X35
7TX3s
7X35
7 X35
7X35
7X35
7Xa5
7X35
7X 30
¥Xas

7.5X42
7X42
7X40
7TX42
TX42
7X42
7X42
7 X 42
7X42
7X42
7X42
7X42
7X42

7X50
7 X50
7 X 50
7X50
7Xs0
7 X50
7X50
7X:50
7X50

8% 30
BX32
8% 30
8X30
8X32
ax3o
8 X 30
8X30
8 X 30
8 X 30
8X32
§X32

8 X 56
8 X 56
8 X 56

9X 35
10 X35

8X 40
8X 40
8X 40
8.5 X 44
8X 42
8§X42
gx42
8X 42

BX 40

8X 40
8X42
BX36
B8 X 40
8 X 40
8x 42
8 X 42

(B}
(8)
)
<
<
©
(£
)

H
<

CF.LER,PP
CF.WA RA PP
CF.WA,RA,PP
CF.WA,RA PP

CF. WA PP
CF.LER,F/WR,PP
CF, WA, RA,F/W,RP
CF.WAPP

CF.WA PP
CF,LER,RA,F/W,RP
CF.LER,RA.RP

CF LER,RA,PF

CF LER,RA PP

CF LER,F/WR PP

CF LER PP
CF.WAF/WR,RP

CF LER,F/W,PP
CF.LER,F/W,RAFPP
CF LER,F/WR,RAPP
CF LER,F/W,.RA RP
CF LER.F/WR,RARP
CF LER F/W,RARP
CF WA F/WR,RARP
CF.LERF/W

CF,WA,RA PP
CF.WA,RAPP
IF,LER,RA,F/W,PP
CF . WA, RAF/WR.PP
CF.F/WR,LER,RAPP
IF,F/W,LER,PP
IF,FAW.LER,RA, PP
CF.F/W LER,RAPP
IF.,F/W,LER,PP

CF,WA,RAPP

CF, WA, PP

CF WA.PP

CF.WAPP

CF RARP

“CF WA F/WR,RA,PP
CFWAFWPP

CF WAFW.RAPP
CF WA LER;F/W,RA,RP
CF.LER.F/WR.RP

CF LER,F/WR,RP
CFLER, WA F/W,RA.RP

CF,PP
CF,WA,PP
CF.F/WR,LER,RA.RP

CF WA,F/WR PP
CF PP

CF.WA,RAPP
CF. WA RA PP

CF WA RA,PP

CF WA, PP

CF LER,RA,RP
CF.LER,RA,PP

CF LER,PP

CF LER,PP
CF.F/WR LER PP
CF.LER,RA
CF,WA,RA RP
CF.LER,PP
CF.WA.F/WR.RP
CF,LER,F/WHR,RA, PP
CF LER,F/WR,RA RP
CF LER,F/W,RA,RP

10 X 40-42

Swift Condor 10X42 (C

Switt Egret 10X 42 :Ci g’;:wf:i AP

Switt Ultra Lite 10X42 (C) CF.wARAPP

Celestron Ultima 10X 42 (D) CF.WAPP )

Mirador A-Series 10X 40 (D} CF,wWAFMWR PP t

Bausch & Lomb Custom 10X 40 (D) CF,.LER,Ra PP

-Minolta Weathermatic 10X 42 (D) CF.WARA FAWR.RP

Pentax DCF 10X 42 (D) CFWARARP

Nikon Execulite 10 X40 (E) CF.RARP

Swarovski M Traditicnal 10X 40 (F) CF.WAFMW. PP

Swarovski MGA Traditional 10X 40 (G} CF.WAF/W,.RA PP

Swarovski WB SLC 10X 42 (G) CFWALER F/W,RA RP

Optolyth Alpin 10X 40 (F) CF WA F/WR,RA PP

Optolyth Touring 10 X 40 (H) CF.LERF/WR,RARP

Bausch & Lomb Etite 10X 42 (H) CFLERF/WR,RARP

Leica Ultra 10X 42 (H) CFLERF/WHRARP

Zeiss B/GA 10 X 40 (H) CF LERF/WRARAARP

10 X 50

Minoita Xt 10X 50 (B) CF.WARAPP

Pentax PCF 10X 50 (B) CFWARAPP

Nikon Lookout 1l/SFPlus it 10 X50 (B) CF.RAPP

Brunton Eterna 10X50 (C) CF.LERRAPP

Celestron Pro Series 10X 50 {C) CFWARAPP

Bausch & Lomb Legacy 10 X 50 (B) CFWARAPP

Mirador Y-Series 10X50 (C) CFLERPP

Celestron Uitima 10 Xs0 (D) CF.LER.PP

Optolyth Alpin 10X 50 (F) CF,LER.F/WR.RAPP

Compact Binoculars

Nikon Travelite 11 TX20 {A) CFPP

Nikon: Venturer 1| gX23 (B) CFPP

Nikogy Travelite i 9x25 (B) CFPP

Nikon Travelite I} 10X25 (B) CFPP :

Pentax UCF 8x24 (B) CF.RAPP S

Pentax UCF 10X 24 (BY CF,RAPP e

Pentax DCF 7X20 (B) CFWARARP c

Pentax DCF ax20 (BY CFWARARP 4 B

Celestron Minj 8x22 (B) CF,WARARP . O

Celestron Mini 10X 25 (B) CFWARARP

Minoita Pocket 8X22 (B) CFWARARP

Minolta Pocket 10X 25 (B) CFWARARP

Nikon Sportstar 8X20 (B) CFRARP

Nikon Sportstar 10X25 (B) CFRARP

Brunton Eterna 8x25 (C) CFLER,RARPF/W

Brunton Eterna 10X 25 {C) CF,LER,RARP,F/W

Bausch & Lomb Custom 7X28 {C) CFLERPP

Nikon LeTour 8X20 (D} CF.RARP

Nikon LeTour 10X25 (D) CFRARP

Bausch & Lomb Discoverer 7X 24 (D) CF.F/\W,RAPP

Bausch & Lomb Discoverer 10X 28 (D) CF F/W,RAPP

Leica MAF 7X20 (D} IF.,FW.,LERRARP

Leica MRF a9x2s (D} \FF/WLERRARP

Bwarovski Mini 8X20 (E) CFF/WLERRAP

-Swaravski Mini 10X 25 (E) CFFW,LERRP

Zeiss Mini B 8X20 (B) CF.FMWRLERRAP

Zeiss Mini B 10X 25 (E) CF F/WRLERRP

Zeiss Mini B/GA 8X20 (BE) CFFWRLERRARP

Leica {Leitz) BCA 8X20 (F) CFF/WRLERRARP

Leica (Leitz) BCA 10X 25 (F} CF F/WR,LER RARP
ications subject to change without notice
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Leica Binoculars

The Leicacompany (formerlz Leitz) offers a

new generation of binoculars which feature state-
of-the-art optical excellence, durable and reli-
able precision mechanics and an exemplary,
functional classic design. The standard sized
Trinovid binoculars have been replaced by this
new design although the compact Trinovids are
still available,

The MNew Generation binoculars ceme in
three sizes: 7 X 42, 8 X 42 and 10 X 43. The
outward appearance and size of the three are
nearlyidentical. The highest quality optical glass
is used throughout with anti-reflection multi-
coatingson allair-to-glass surfaces plus phase-
coirected coatings on the prisms. Precision en-
gineering and alignment of the optical axis en—
sure extendedviewing without eyestrain. Atough,
scratch-resistant coating protects .the exlenor
surface and the body is sealed and nitrogen fitled
to be dustproof and waterproof. The bady is solid
metal die cast aluminum with a shock—absorbant
pelyurethane coating. An internal focusing sys-
tem is used to insure the interior is sealed from
‘dust, moisture and humidity.

-Other featuras include a focusing system
which combines convenient center focusing with
individual diopter adjustment. Extended eye
relief gives comfortable viewing for the eyeglass
wearer. All three binoculars are factory close
focused and include leather case, strap and
detachable rainguard.

The compacts include an 8 and 10 power
mode! and are the same high quality, lightweight
models of the original Trinovid Series. These
popular rubber armored version gome in black or
green and include carrying strap. and canvas
carrying case.

All Leica binoculars include a.3-year no-
fault “Passport” replacement warranty in addition
10 the Leica USA liletime warranty.

Leicad X 20

fLeica10 X 42

LEICA COMPACTS - 8 X 20 and 10 X 25 -
Extremely lightweight and compact top quaiity
roof prism binoculars. Adequate aye relief for
eyaglass wearers, Near focus of 7 feet (8X) and
12 feet (10X).

LEICA 7 X 42 - Excellent choice for rugged,
outdoor use, especially under low iight condi-
tions with its 8mm exit pupil. Fairly compact in
size for a 7 X 42. Comforlable viewing for

eglass weatrers (17mm eyerelief}. Close focus
of 14 feet. Field of view - 420'/1000 yds.
Whaight - 31.4 ounces.

LEICA 8 X 42 - Combines a wide field of view
(390'/1000 yds.) with good eye relief (16mm),
Close focus of 14 feet,” Weight - 31.4 ounces.

LEICA 10 X 42 - Probably the most rugged and
sharpest 10 X 40 class binocular available, Ad-
equate eye relief (14mm) for comfortable eye-
glass wiewing and close focus of 13.5 feet.
Weight - 31.4 ounces. Like the 7 and 8 power,
the high refractive index optical glass delivers
the ultimate in optical excellence.

Swarovski
Binoculars

Swarovski Optik specializes in the field of
precision optics and is recognized internationally
as a world leader in the design and production of
top quality binoculars andtelescopes. One ofthe
characterisitcs of all Swarovski binoculars is that
their construction makes them highiy resistant to
moisture and humidity. They accomptish this
while still_oftering the highly convenient centar
focusihg system. Their high performance optical
systems are laser collimated and permanently
sealed, Broad band multicoated lenses through-
out the entire optical system result in high light
transmission and brilliant, high resolution im-
ages. :
Swarovski optics are housed it two distinct
body styles. The SL Series features an ergon-
omically designed body for easy handling, bonded
prisms for durability and & iarge ribbed central
focusing wheel for easy adjustment. The bodyis
made of a one-pigce, non=slif, soft polyure—
thane coated foam body which does not conduct
heal and cold in temperalure extremes. . The
compact models (SLC) use a stable and shock
resistant roof pristm system in an easy-lo-grip,
non-slip body and feature eyepiece shields to
eliminate disturbing laleral light. . The SL Serigs
and SLC Series models come complete with
attached objeclive lens covers, detachable
rainshiekis, neck strap and an additiona} padded
floatation neck strap. . The SLC medels also
include a soft carrying case. S

The Traditional Series are more conven-
tional constructed Porro prism-bincculars which
come either in simutaled black leather-body siyle
{M) or with olive rubber armoring (MGA). These
models are ruggedly constructed with a nitrogen
fiiled and specially sealed cast alloy body lo
prevent ingress of molisture, mald-and dust. The
non-rubber armoted models include a neck strap
and an optional leather sport case is avaiable.
The rubbet armored models include a detach-
able rainshield, attached objactive. lefis covers
and a strap. E

A pocket-sized Mini binocular is also avail -
able as an 8 X 20 roof prism design. All Swarovski
hinoculars come camplele with a lifelime war—

ranty -
Swarovski 7 X 42

Swarovskl 10 X 20

Swarovski 8 x 56

SWAROVSKI S Modals — Swarovski's excellent
oplics housed in a rugged, waterproof bod
make the SL Series generally more popular wit
hunters than birders. The non-foldable hard
rubber eyecups on most models make them
difficult to use with eyeglasses, The 10 X 40
model has a nearfocus of 15 feet and is probably
the best bet for birding. The other two models
worlh considering are the 7 X 42 and the 8 X 56,
The 8 X 56 doas have fold down rubber eyecups
which give a decent eya ralief of about 1 Tmm. in
addition to a standard sirap, a fioatation strap is
supplied. An optional case is available.
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Swarovski Traditional 7 X 42 MGA

Swarovski Tradltional 8 X30 M

SWAROVSK! 7 X 42M/MGA - This is a beautiful
glass that delivers alarge exit pupil for excellent
low light observing or for viewing in unsteady
conditicns. It is also one of the few center-
focusing waterproof binoculars. it is lighter in
waight, smaller, and has better eye reiief thanthe
comparable SL model and will close focus to 12
feet so it makes an excellent birding glass.
Available in both black leatherette finish {M Mod-
els) or olive rubbar armor {MGA Modals).
SWAROVSKI 8 X 30M/MGA — An excellent all
purpose, waterproof birding binocular with a wide
tield of view (4251000 yds.). Weighs only 19 cz.
f(20 0z, for MGA Model) and close focuses to 9
eet,

SWAROVSKI 10 X 40M/MGA — An excellent 10X
binocuilar for tho birder that requires éxtra water
resistance. Relalively lightweight (23 oz.) and a
near focus of 13 feat. Like the 7 X 42, it is
available in lwo finishes.

Swarovski
7X30B SLC

i 8 X 30WB SLC

7K 308 & B X 30WB SLC - Popular
edium-sized binoculars that are
roof and yet light in weight (17.5
0z.)."Both are fairfor the eyeglass wearer with an
eyo relie! of 14mm.  Close focus is about the
same on both. (14 feet). The 8 X 30 delivers a
wide field of view at 4141000 yds. Avaitable in
black or green armor. Comes with both standard
and floatation strap‘and a black vinyl pouch

r Swarovskl

8 X 20 Mini

.

SWAROVSKI 8 X 20 MINI — This pocket—sized
compact delivers Sharp, high contrast images
across the entirg field and weighs only 7.5 oz.
Extremely well $ealed from dusl and moisture.
Near focus of 8 feet. Supplied with strap and
case.



Zeiss Binoculars

World renowned and with a reputation for
excellence, Zeiss binoculars are synonomous
with lasting qualityandhave characteristics which
should not be taken for granted: carefully se-
iscled materials, outstanding optics, precision
engineering and lite-long reliability. Zeiss de-
signs and manuf; es optical instruments for
the testing of eye: - eye operations which
gives their scientigis an: appreciation for the
complexily of the eye and theretore, insights into
designing instruments compatable withthis sen-
sitive organ. )

Designed withthe mast modern techniques,
thair precisely compuled prisms and lenses,
minutely adjusted optical elements and the fa-
mous anti-reflection T* coating, give outstand-
ing high-contrast image quality over the entire
field of view. The newZeiss "P" coating improves
image quality by correcting the "phase shifts' as
light passes through the roof prisms. This also
helps eliminate "flara”, thus increasing contrast
and reducing oye fatigue.

As for durability, the optical components are
fitted so as 10 be fully impact-resistant and are
sealed against dust and humidily. The Zeiss
multi-iayer T* cuating gives impressive brilliance
with superb light transmission, “high contrast
images and excellent low light performance. For
eyeglass wearers, the "B"models give the nec-
essary eye. refiel with soft rubber fold—down
ecups for a comfortable and full field of view.
e popular non-slip rubber armored models
add-durabiiity, impact resistance, sound damp-
ening and are comicnable to hold. All medels
come complete with-straps, case or soft leather
i year warranty,

pouch and a 2 vg
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ZEISS 10 X 40B/GA — This model is probably Lthe
most popular top- of-the-linetool prism 10 power
binocular for birders today, -Besides its briliant
optics and rugged.construction, other desirable
features “include . tough rubber ammor, factory
close -focusing {16, adequats eye relief for
eyeglass wearers {1 Smm) and it is ralatively light
in weighl (25.8 oz.).

Zoiss
7 X 42 B/GA

ZEISS 7 X 42B/GA - This binocular delivers extra
bright images under low light conditions with its
emm exit pupil. Very rugged and sealed ex—
tremely well with black rubber armor. Extra wide
field of view (4501000 yds.) with 18mm eye
relief for eyeglass wearer comfont, Near focus of
10 feet and a relatively light weight of 28.2 oz.

Zelss
8 X 30 B/GA

Zeiss 10X 25B

Zeiss 8 X 20 B/GA

ZEISS 8 X 30B/GA - The 8 X 30 is considered by
manytheuniversal sized binocular, offering some
of the advantages of both full sized and compact
models. This rubber armored model, only 205
oz inweight, offers awide field of view (40571000
¥ds.), extended eye relief (14mm) and a near
ocus of 10 feet. Weighs in at 20.5 oz,

ZEISS MINI BINOCULARS — These pocket-
sized binoculars are extremely compact and
lightweight and deliver exceplionally bright im-

es. They also have extended eye relief and
will focus on objects as close as 9 feet away,
Two models are availabie: 8 X 20B and 10 X258,

ZEISS 8 X 20 B/GA - This is basically the same
binocular, optically, as:the mini B X 20,-but with
protective black rubberarmor and a centerhinge,
which makes it not quite as lightweight or com-
pact Weight 9.3 oz.

Optolyth
Binoculars

The manufacturer ¢f the best selling bin
oculars in Europe has many hi%h performance
modets which offer outstanding fealures for the
birder. This line of binoculars includes a com-
pact roof prism Sporting Series, a Porro prism
Alpin Series and a slandard roof prism Touring
Serias. . Enhanced image conirast, brightness
and faithful. color rendition are achieved via
CERALIN muilticoating on all optical surfaces.
Most models are oplically designed to deliver
adequate eye relief for eyeglass wearers and all
feature rolldown rubber eyecups. Precisemanu-
facture, workmanship and quality control with
uncompromising optical pertormance in a light-
wei?ht package characterize tha Optolyth bin-
oculars, Superior optical performance under de-
manding conditions, coupled with exceptional
reliability are the demands met with Optolyth
binoculars. All models include case, straps, and
a 30 year warranty, .

8%22-
354'/1000 yds.
10 X 25 - o
306'/1000 yds. b iy

OPTOLYTH SPORTING SERIES - The Sporting
Series offers a tough compact, lightweight de-
sign with impaciprocf mountings to all internal
optics, and a central, internal focusing system.
Boththe 8 and 10 power models offer particularly
wider fields of view than others in their class.
Now availabie with rubber armor.

CPTOLYTH ALPIN BINOC 5

The Alpin Series offers seL\l.rléJ:;T magni“catloni
aperture combinations, all of which are ruggedly
constructed with an elegant black rubber armer.
The outstanding oplics are encased in an in-
credibly Hghtweight package,

Alpin 8 X 30

Alpin 10X 50

ALPINS X 30 - This is one of theexcellent birding
glasses in this series. Althgugh it may be a littie
short on eye relief (12mmy), it offers a wide
panoramic Tield of view for an 8 power — 4207
1000 yds. Near focus of 9' should. please the
nature observer and it weighs only 14.8 cunces,

ALPIN 10 X 50 — This binocular is ideal for low
light ohservation at high magnificétion with its
Smm exit pupil.. Long eye relief ar 16mm and
weighs only 23.7 ounces.

yalot of desirable
r. who needs a

ALPIN10X _
0. Widefield of view

features. F
lightweight, compatt 18X 40.
at 3451000 yd ‘”ﬂf near focus of 12 feet
Incredibly Rgh hi at'17.4 ounces.
OPTOLYTH TOURING BINOCULARS

The Touring Series features dustproof and rain-

proof internal fotusing, impactproo! mounted
prisms, and tough rubber armoring in a siender

elegant design.

Touring 10 X 40

TOURING 8 X 32 - An excellent mid-sized roof
prism binocular with a wide field of view (405
1000 yds.). Weighs only 21.8 oz. and cloze
focuses to 13 faet. .
TOURING 7 X 42 - lé?orgedgmfgr:xst puP” and
superb light transmiSSIC perior tow
Iigﬁt peﬂgrmance. Weight — 30.0 02, Figlg of
view — 42071000 yds. _ _ _
TOURING 10 X 42 - Arelatively lightweight 10 x
40 top quality of prism at 253 02 gigge

to 15 feet.
{ocuses Copyright 1992 Eagie ooy
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Bausch & Lomb
Binoculars

Bausch & Lomb bincculars have a long
standing reputation for excellence inoptical ¢ larity,
resolution, contrast and durability. All optical
elements are multi-coated lo reduce internal
light loss. Bausch & Lomb offers 3 distinct mode!
categories of high gualily binaculars that are
popular among birders and nature observers,

The Custom Serigsincludes 3 models which
are very popular among birders. In fact, these
were the first binoculars designed in collabora-
lion with nationally famous ornithologists and
endorsed by the National Audubon Society. They
combine lightweight design, supeth clarity, close
focus, long eve reliefand precision center focus-
ing with a rugged body.

The Discover Series features precision pol-
ished, high refraction porro prisms encased in a
light uni-body construction. Although not very
long in the eye relief department, they offer some
of the finest optics available, The7X and 9X are
particularly excellent for birding. These models
ars also good for individuals with a narrow inter-
pupilary distance. Two compact models are also
available and are both fogproof and waterproof
with center focusing and biack rubber armor.

The Elite Series, which includes both an8X
and 10X, are incredibly bright roof prisim binocu—
lars which feature long eye relief and will close
focus within 15 feet. The new black rubber
armored models are one ofthe most popular top—
of-the-line models among birders and are con-
sidered by many to be the world's finest binocu-
far.
All Bausch & Lomb binocuiars coms com-
plete with case, straps, lenscovers and a lifetime
warranty e E

Bausch & Lomb 7 X 26

BAUSCH & LOMB 7 X 26 — The Custom Compact
is ong of the most popular compact birding

binoculars available, It delivers brilliant, high
resolution imafqes with a near focus of 7 {eet,
Long eye relief {15mm) provides maximum ficid
of view for sun/eyeglass wearers. All this in a
lightweight, compact, weather—resistant and rug-
ged design.

Bausch & Lomb 10 X 28

BAUSCH & {OMB 7 X 24 & 10 X 28 - These
Discoverer compacts have excellent optics and
are one of the few center-focus, compact water—
proof binoculars available. Both of these models

come in black rubber armor
Copyright 1992 Eagle Oplics

Bausch & Lomb 8 X 36

Bausch & Lomb 10X 40

BAUSCH & LOMB 8 X 36 & 10 X 40 - Like the
CustomCompact, both of these binoculars have
been highly acclaimed by birders and naturalists
{orseveral desirable characteristics. Multi—-coated
high quality optical glass and BAK-4 prisms
deliver. clear, crisp images. The oculars were
designed to give long eve relief (17mm on 8X;
16mm on 10X}.. This design limits the field of
viewsomewhat (8Xis341'/1000 yds; 10Xis 273/
1000°yds.) but is very comfortable for observing
with ayeglasses. Both have an extraordinary
near focus (8X is 10'; 10X is 12"). The uni-body
construction-is rugged, weather-resistant, and
lightweight. The 10 X 40 madel is now available
in black rubber armor.

Bausch &Lomb 7 X35

BAUSCH & LOMB 7 X 35 & 9 X 35 — These
binoculars have been considered lor many years
as some of the fingst perro prism binoculars
avallable.  Nicknamed "the poor man's Zeiss”,
both models rivalthe finest German binoculars in
optical.quality, Rugged, weather—resistant uni-
body. construction.  The 9X has a particularly
wida field of view for its magnification (382'/1000
is.) bt has limited eye relief (9mm), Both
els will agcomodate someone with a narrow

interpupiliary distance. .
. - Bausch & Lomb Elite

10 X 42

BAUSCH & LOMB 8 X 42 & 10 X 42 ELITE
Amongthe world's finest binocular, the Elite's are
extremely popular among birders, Besides their
incredibly bright and sharp images, they deliver
long ave relief and a very near focus (11 fett on
both models). These roof prisms are housed in
arugged, weather-resistant body which features
internal, center focusing and an ergonamically
designed, elegant black—rubber armored finish.
The 10X for long distance birding or for situations
where critical detail in needed for identification,
The BX for close in birding requiring a wider field
of view. Weight - 30 ounces.

Fujinon Binoculars

Fujinon bingculars incorporate advanced
oplical syslem lechnology used in broadcast
television cameras, medical fiber-oplics sys-
tems, and in aerospace and military/marine ap-
plications. They are widely used aboard naval
and coast guard vessels because of their reli-
ability and advanced optical technology.

Several medels are worthy of nete for the
nature observer. The B X 30FMTR-SX, the 7 X
SOFMTR-S8X, the 10 X 70FMT-SX and the 16 X
70MT-SX are all similarin body style and design.
Although larger and heavier than typical birding
binoculars, they have characteristics which make
them ideal for certain applications. )

Built to US military specifications, these
binoculars are 100% waterproof with housings
made of costly, lightweight aluminum atloys,
precisely aligned and sealed-to reduce the pos-
sibility of fungus growth and internal. oxidation.
They are highly resistant to humidity and tem-
perature extremes, shack and vibration,

Special anti-reflection coatings applied to
each lens surface resulls in incredibly tright
imagas for outstanding vision in low light or night
lima conditions. Selectad premium oplical glass
delivers the ultimate in sharpness, accuracy and
color correction with flat-field imagesthat achieve
the lowaest distertion and astigmatism. Ultra long
aye rolief make thaese binoculars ideal for those
who woar eyeglasses.

The new 8 X 40BFL is an excellent choice
for the nature observer with center focusing and
long eye réliel, housed in a rugged rubber ar-
mored body. All Fujinon binoculars come with a
litetime warranty.

Fujinon
7 X 50 FMT-58X

Fujinon
10X 70 FMT-SX—‘

FUJINON 7 X 50 FMT(R)}-SX - Considered by
many tc be the world's finest marine binocular.
Uttra long eye relief of 20mm. Near focus of 16
feet. Case, rainguard and straps included. Black
rubber armored {R) model available {ng.case).
Also available with compass and-rangefinder.
FUJINON 10 X 70 FMT-8X - With superb optics
and large 7 mm exit pupil, this bingcular is the first
choice for serious astronomical observing: -Size
and weight make viewing with a fripod prefer-
able. Case, rainguard and tripod adapter in-
cluded. Fiold of view — 279\1000 yds. Weight
76.2 ounces. Eye rellef - 20mm.

Fujinon
8 X 40 BFL

Fujinon 8 X 40 BFL. - An excellent, rugged birding
medel which will close focus down to only 9.5
feel. Ultra sharp, computer—designed optics and
Fujinon's patented EBC coatings deliver razor-
sharp definition, color accuracy andimage bright-
ness. Long eye relief of 17mm and wide field of
view (341'/1000 yds.) Snap—down rubber eye-
cups and a weather resistant rubber armored
chassis.



Swift Binoculars

Switt offers several high quality binoculars
which represent an outstanding valug for the
nature observer. The Swift Audubon, Osprey,
Condor, Sport King and the Compact Auduben
all include such features as: lenses and prisms
made of the finest Barium crown glass, multi-
coatings applied to all air-to-gtass suifaces
throughout to reduce internal reflections and

are, solid mechanicat construction to maintain
the precision optical components, and crisp,
claar focusing. The Trilyte 8 X 40 is an excellent
low-cost armored rool prism model. The Swift
Heron is an excellent selection for the beginnin
birder and is an exceptional value. All Swi
binoculars are protected with a lifelime warranty.

Swift Audubon
8.5 X 44

Swift Osprey
75X 42

SWIFT AUDUBON 8.5 X 44 — Designed in col-
laboration with internationaily famous ormnitholo-
23‘5' this-binocular has become world famous
¥ its supetior peformance and dependabitity.
Panoramic field of view (43071000 yds.) and
near focus of 14 feet are some of the desirable
characteristics for the birder. Comes complete
with cage straps and lens covers.
SWIET-OSPREY 7.5.X 42 — This binocular is
ideat for the outdoor naturalist with its protective
black rubber armor. Long eye reliet (15mm}
delivers a complete field of view for the eyeglass
wearer. Near focus of 14 feet. Comes with lens
covers and strap. Oplional soft or hard case
availabie.
Swift Compact
Audubon

TX35

Switt Trilyte
x40

SWIFT COMPACT AUDUBON 7 X 35 - This
relatively lightweight (21 0z.) roof prism hinocular
delivers bright, high resolution images with a
wide field of view (428'/1000 yds.). This binocu-
lar Is sealed to provide extra water resistance
and ket still provides convenient center-focus-
ing. Nearfocus of 13 leet. Black rubber armored.
Comes . complete with case, slraps and lens
cavers.

SWIFT TRILYTE 8 X 40 - This medel is a sleek,
lightweight roof prism binocular with an elegant
black rubber armor finish, it has very good
optical performance and its modest price makes
it an an excellentvalue. Weighs only 22 cunces.

Swilt Condor
10X 432

SWIFT SPORT KING 7 X 36 ~ Similar to the
popular Audubon moded, but slightly smaller and
at 7X. Extra wide field of view at 525'/1000 yds.
and close focus of 12 feetmake this an axcellent
choice for the nature observer. Weigwt - 2502,
SWIFT CONDOR 10°X 42 — Relatively ﬁ?ht—
weight (27.5 ounces) and. compact for a 10X,
Wide field of view {367'/1000 yds.) and -close
focus of 15 feet make this another excellent
choice.for birder who: prefer this magnification,
Simifar in degsign and optical quality asthe popu-
lar Audubon model,

SWIFT HERON 8'X 40 - One of the picest low—
end budget binoculars available. -Wide field of
view (472'/1000 yds.) and close focus of 18 {eet.
Weighs only 25 ounces. An excellent value.

Celestron
Binoculars

Recognized as & world leader in: superior
astronomical telescopes, Celestron’ also. offers
an excellent variety of binocular-modéis which
will provide & lo'hyg term investment in gisality and
satisfaction. Precision assembly and meticulous
attantign to detall ensure that ghosl imaging,
scattered light distortion and color fringing are
eliminated.- All Celestron binoculars come com-
plete with a paddedcase, straps, lens covers and
a Celestron lifeliime warranty. :

The Mini' Seriés is characterized by light—
weight, rubber armored compacts of high optical
qualily. Theso are multidoéted roof prisims with
foldable rubber eyecups and faser collimaled
optics.: The Pro Series are standard: sized mod-
als, relatively lightweight and rubber armoted,
with wide field oculars. Fully mullicoated lenses
and BAK-4 prisms deliver sharp high contrast
images. Pro Series models hiave foldable rubber
eyecups and are tripod.adaptable. Both Mini and
Pro Series binoculars are ‘modestly priced and
ara excellent values. S

The Ultima Series are sophisticated enough
both optically and mechanically to satisfy the
demands of the setious nature chserver. Char-
acterized by razor sharp, brilliant images, these
models are excepticnally lightweight and offer
adequate eye relief for the eyeglass wearer.
Their streamlined design and padded leatherelie
covered body give them an elegant appearance
and make them comfortable to hold. Large
center fecusing wheel provides ease in critical
focusing, even with gloves. Laser collimated
optics are fully multicoated with BAK—-4 prisms.
Foidable rubber eyecups, tripod adapter, extra-
wide cloth neck strap and deluxe carrying case
are standard.

The Waterproof Series offers the same op-
tical and mechanical fealures and standards
found in the Ultima line, but are nitrogen purged
to oftar true waterproof capahifity. They woulg be
an excellent choice for the active, outdoorsperson
who requires equipment that can stand up in wet
conditions.
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Calestron Minl 8 x 20

Calestron Pro Series
8X30

CELESTRON MINI 8 X 22/10 X 25 - Pockel
sized, rubber atmored and extremaly lightweight
{9 02.). Both offer wide fields of view for their
respective magnifications and deliver comfoit-
able eye relief,

CELESTRON PRO SERLIES 8 X 30/10 x 50 - An
axcellent price/performance value. Relatively
lightweight for their respective sizes with wide
fields of view. The 8X has a near focus of 15 feet.

Celeston Uitima Series

CELESTRON ULTIMA 8 X 32 — A superb alf-
purpose binocular that has many desirable fea-
tures, Lightweight (18 oz.); good eye relief
.%j&mm).,_near focus {11}, wide field of view (435
1000 yds.} and sharp, bright image quality.
CELESTRON ULTIMA 8 X 42 — A perfect, rea-
sonably priced, all-pOrpese birding binocular.
Weighs only 21 cunces and has extra long eye
relief of 19mm. Field of view is 347'/1000 yds.
and near focus of 15 fest.

CELESTRON ULTIMA 7 X 42 — An excellent
chaice for those who require, or are comfortable
with extra long eye reliel (21mm).
CELESTRON ULTIMA 10 X 42 — A lightweight
10X (20 oz.) with a wide field of view (347/1000
yds.) A lower priced alteinative lo the best
European binoculars.

CELESTRON ULTMA - 10 X 50 - Features extra
long eye relie! (18mm} in a super lightweight 10
X 50 (26 0z.).

Waterprool Series

10 X 40

8Xx30

CELESTRON WATERPROOF 8 x 30/10 x 40 -
Rugged and waterproof, these were designed 1o
per?orm under the mest demanding conditians.
Rubber armored and relatively lightweight roqf
prisms with individual focus. Wel?h! - 23 oz,
(8x) / 27 oz. {10X). Both offer relatively ywige
fields of view and deliver sharp, Crisp images,



Nikon Binoculars

Nikon is one of the world's foremost pro-
ducers of fine opticai glass and their depth of
expetience shows in the optical excellence of
their visual and photographic instruments, Nikon
makes a complete range of binoculars in a vari-
ely of styles all of whigh teature precision aligned,
fully hard-coatedoptics, highindex BAK-4 prisms
and a rugged, all-metal chassis.

The StayFocus Series ate mode
bincculars which have many. oustanding fea-
tures. -Multiccated oplics and high densily opti-
cal glass and prisms.deliver excellent image
quality. Afocus lockallows fixed focus mode, but
noimal close focusing and diopter adjustments
are present for normat use.

The Companion Series includesa selection
of compact porro prism binoculars which are
considered by many 1o be the finest available.in
their price category.  The Deluxe Compahion
Series (LeTour) includes an BX and 10X com-
pact, rubber armored roof prism binocular which
rival in optics the finest German made models.

The E Series are the ultimate in porro prism
binoculars from Nikon and possibly anyone else.
The Criterion Series offers two excelient birdi

lasses; the 9 X 30 Execulite and the 8 X

lassic Eagle. The Nikon 8-16 X 40 Zoom XL is
consid tobe thefinestzoom binocular avail-
able. The 7 X 50 Prostar and the 10 X 70
Astroluxe are the ultimate in their class for astro-
nomical binocular observing. Nikon aiso offers
two modals of compact, center—focus waterprool
hinoculars (Mountaineer).

All: Nikon  binoculars: ot

raps and a 25-ye:

Nikon StayFogus.
7X35

Nikon Venturer Il
§x23

Nikon Travelite Ill
9X 25

Nikon Mountaineer
10X 25

NIKON STAYFOCUS PLUS SERIES - Available
in three models: 7 X 35, 7 X 50 and 10 X 50.
An excelfent value for a modestly priced binocu-
lar. Al arerelatively lightweight and deliver wide
fields of view. Two focusing modes are avail-
abie: normal focusing with a diopter adjustment
and a fogus lock set at maximum depth offield for
focus-free use,
MNIKON COMPANION SERIES — “This particular
series is considered one of the finest values in
compacl bincculars. They deliver bright, sharp
images and have an all melal chagsis. Al 4
models are basically identical. optically, except
{or their respeclive magnification\aperiure speci-
fication and slight cosmetic appéarance. The 7X
and 9X {Travelite |l} are-all black and the 8X and
10X {Venturer II) are bronze [eatheretle. A new
Travelite 1|l Series is now available with updated
body styling. The 8 X 23 Venturer Il is the most
popular, but you can't go wrong with any of these
fine binoculars.
NIKON MOUNTAINEER SERIES - The perfect
combination of high power, compactness, rug-
ed all-metal construction and waterproof/
cgproof performance. Superb optics, Grey rub-
ber armered with center focusing. Available in
both 8X and 10 X madels

Nikon 9 X 30
Execulite

NHKON 9 X 30 EXECULITE - A slim, lightweight
reof prism binocular in arugged allmetal chassis.
Extremely wide field of view for a binocular of this
type and magnification (352'/1000 yds.) Smooth,
fast precision focus. Weighs oniy 15.7 ocunces,
All these leatures pius excellent optical quality
make this a favorite among hirders.

Nikon LeTour
10 X 25

NIKON LETOUR SERIES - Elegant, blue rubber
armored compacts avaitable in both 8X and 10X
Extremaely lightweight — 8.9 0z. (8X)/8.5 0z. {10X),
Excellent image brightness for a ket-sized
roof prism binocular. Nearfocus of8' (8Xjand 13
(10X). Compares favorably to the more expen-
sive European compacts.

Nikon 8 X 30
E Series

NIKON E SERIES - Precision crafted with the
finest glass and materials with excellent depth
perception, color and optical clarity. Availablein
7X, 8X and 10X. The 8 X 30 was selected as the
#1 birding binocular by BBC Wiidiife-Magazine.
NIKON 7 X 35E - This model has the best e
reliefof the Series at 17mm. Field of view is 383"
1000 yds. Weight 22.2 oz. and close focuses 1o
10 {eeat.

NIKON §:X 30E€ - This one is the smaliest and
lightest in weight (21.2 o0z} of the Series. It also
has the widesl field of view (436'/1000 yds.) Eye
1r'eiiei is fair at 13mm and it close focuses to 12
teat.

NIKON 10 X 35E - Excellent eye telief (14mm)
and near focus ability {12') for 2 10X. Weighs
ogly 23.2 ounces. Wide field of view at 347'/1000
yds.

Nikon Classic Eagle
8xX40

NIKON CLASSIC EAGLE - An instrument of true
oplical and mechanical excetlence. Special de-
veloped multi-coating maximizes light lrans-
mission and contrast with a sharp image edge o
edge. ANl metal roof prism design, that is beth
waterproof and fogproof. Wide fieid of view at
400'/1000yds. Relativelylightweight forits class
alt 29.7 ounces. Eye relief of 12mm. Semi-
rubber armared.
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Mirador Binoculars

Mirador binoculars are characterized by ex-
cellent optics and rugged construction. They
include a wide variety of magnification/aperture
combinations to suit many differant needs. The
Y-Series and A-Series include many features
popular with birdwatchers and nature observers
including: long eye relief, compactness and light-
weight, wide field of view and close focusing.

Both Y and A Series binoculars are fuli-
sized porro—prisms, but are up to 30% smaller
and 40% Iighter then many other standard bin-
cculars inthe same class. They fealure anextra
large center wheetlor convenienl, easy focusing,
rofi down rubber eyecups and protective rubber
objective bumpers. All madels include top qual-
ity BAK-4 prisms and muiti-coated lenses.

The A~-Series binoculars which use a uni-
body construction, offar splash and spray resis—
tance with neoprene gaskets and O-ring seals
placed atalgroinls for potential moisture access.
Alt Mirador binocuiars come complete with case.
straps, detachable rainguard and a Mirador life-
time warranty. :

Mirador 7 X 42

relief of t6mm makes comfort-
leglass wearers. Filed of view
) Mear focus - 15 feet,
R 8 X32Y - Small.and lightwaight (18.3
oz.), this binocular delivers sharp images with a
wide field of view (433'/1000 yds.). Near focus of
8 feet. -Eya-relief of only 4mm..
MIRADOR 10 X 50 Y - sual combination of
lightweight {26. 1 0z.), Io re-refie! (1 6mm) and
high magnification. Neaifocus —-22 feet. Field
of view — 262141500 yds Lo

i

MIRADOR 6 X 30 A - A nice combinalion of both
long ‘eye relief {17mm) and wide field of view
{(433'/10D0 yds.), Magnification of 6X makes for
a steady image for individuals who have prob-
lems with hand tremor, Small and lightweight
{20.1 02.) this madel will close focus to 8 feet,
MIRADOR 7 X 35 A - An excellent choice for the
classic 7 X 35 combination. Lightweight (20.8
;:-z.-) with long eye refief (1 7mm}. Nearfocusof 12
el
MIRADOR 7 X 40 A - Extra long eye relief
{20mm) and a close focus of 15 feet. Lightweight
~ 23.6 cunces. Field of view - 3461000 yds.
MIRADOR 8 X 40 A - This very popular light-
weight model (23.6 oz.} features long eye relief
{16mm), and a close focus of 14 feet. Fleld of
vies — 330'/1000 yds.
MIRADOR 8 X 35 A — This model combines high
magnification with a wide field of view (38371000
yds.). Weighs only 21.2 cunces and will close
focus at 16 feet.
MIRADOR 10 X 40 A - Similar in characterisitics
asthe 8 X35. Field ofview - 34671000 yds. Near
focus of 16 feet Weighs only 23.6 ounces.



Pentax Binoculars

Pentax offers several styles of binoculars
which are quite popular because of their high
quality optical and mechanical design. - All in-
clude high refractive BAK-4 prisms, 1ua|ily op-
tical glass and multi-coated lensas for a clear
and bright image. Optical tubes are tough and
scralch-resistant, housed in an attractive, du-
rable rubber coating and are sealed well against
dust and moisture. Al feature eyepieces which
deliver a wide field of view for their respective
magnifications.

The PCF Series are standard-sized porro
prism models available in 7 X 35, B X 40, 10 X80,
12 X 50 and 18 X 50 sizes. The 8 X 40 model is
the most popular for general nature observation.

The UCF Series are compact reverse porro
prisms encased in a tough, rugged housing(.
They are avaflable in 8 X 24, 10 X 24 and 12
24 sizes. Compact and lightweight, the UCF line
features a unigue dual-axis hinge design which
gliminates the possibility of eye strain caused by
misalignment.

e DCF models are sleek, roof prismsina
rugged, rubber armored, weatherproot housing.
Two lightweight, packet-sized compacts are of-
ferad in 7X and 9X. Standard sized models are
8 X 42 and 10 X 42. Forlow light reguirements,
two rather Jarge models aredlso available: 8 X 56
and 9 X 63.

All Pentax binoculars include case, straps
and a Pentax 25 year warranty.

‘Pentax 8 X 24 UCF

Pentax 7 X 20 DCF _

Pentax 10 X 50 PCF

Pentax 8 X 42 DCF

Minolita Binoculars

The Minolta line of binoculars includes a
wide variety of styles, all of which represent an
excellent vaiue. All include guality oplical glass
and high—performance BAK-4 prisms with multi-
coaled lenses.

The Standard Series are a group of gorro
prism models which feeture wide fields of view
and a smooth centar focusing whael. They are
covered with a soft rubber coating and are avait-
able inthe popular sizes of 7 X 35,8 X 40 and 10
X 50.

The Pocket Series are compact roaf prism
binoculars which also come in an fashionable
soft rubber armor. Popular models include an &
X 22 anda 10 X 25.

The Weathermatic Series are ssaled to
withstand damage from moisture and dust. Both
roof and porro prism models are offered in this
liner and they are also have an armored finish, Al
Minolta binoculars include a case, straps and a
Minolta 25 year warranty.

Minolta 8 X 22
Pocket

Minoita & X 40
Standard

Minolta 10 X 42
) 'Weithermatlc

Minotta 7 X 50
Weathermatic.

Binocular
Accessories

LINK STRAF - Eliminates neck strain and cuts
down on swinging motion when canying hinocu-
lars or cameras. Uses non-metal connections lo
eliminate Scratched equipment. Easy adjust-
ments forlength.  Ths LINK is easy to use and
inexpensive,

HUGGER STRAP - Fully adjustable chest-
hugger lype strap lo reduce equipment sway and
relieve stress on heck and back. Made of quality
1" black nylon webbing.

PHOTO-CLEAR LENS CLOTH - A special cloth
made of nylon and polyester material that will
safely clean any lens, fiter or optical product.
Conlains no chemical additives and is washable
for long term use. Can be used wet or dry. Will
easily remove fingerprints and eyelash oil from
lenses and eyepieces.

Copyright 1952 Eagie Opilics

OP/TECH STRAP — Op/Tech makes high quality

straps for several applications. One of the most
popular is the Fashion Strap because of its syling

and design. The foam-like material allows your
binocularor camerato feel 50% lighiter and 100%
more comfortable. The strap is ‘str'o'n?. durable
and fully adjustable, [is is available in several
colors, including: black, red, navy & royal blue,
sitver, camo and teal. The.

quick release conneclors

attchment of your equipm

is also avaitable. Op/Tech

lent strap

oy

A,

pote S i
VIEW-EASE OPTICS STRAP — A mulli-purpose

strap which can be used over ~the —neck orin
cross-back configuration. Uses non-metalcon-
nections for.equipment attachmiént. -Strap is 3/4"
webbed nylon for all-day camfort.

BINO BUDDY - An over-the<neck leather strap

padded with a wide, soft -
suede leather to distriblite A
weight for a comfortable fit. % B
Fully adjustable. Elastic %% %
body-strap keeps binoculars
from swaying. Built-in

rainguard and compass.

SNUGGER STRAP -
Uses Velcro fasteners
for freedom of move-
i - ment and quick release
of equipment from strap. Y-strap down back
reduces neck strain. Fits under or over a jacket
and converis to a conventional strap.

ZEISS WIDE STRAP - While Zeiss furnishes a
camying strap with their binoculars, they ajsg
offer as an option a Wide Strap, which is mgre
comfortable for use with their larger models, |ike
the 10 X 40 and 7 X 42

C



Leica Binoculars Field of View Eye Exit Twilight Near

Description Code Height Width  Weight  at 1000 Yds. Retief  Pupil Faclor Focus  Comments

8 X 20 BCA 040-307 ar 2.4 7.9 oz 345 13mm  2.5mm 12.7 7

10 X 25 BCA 040-308 4.4" 2.4 8.5 oz 285' 13mm  2.5mm 15.8 12

7 X 20 MRF 040-416 ar 2.4" 9.5 oz. agy 14mm  2.9mm 11.8 7

9 X 25 MRF 040-417 43" 2.4" 10.5 oz. 310 t3mm  2.8mm 15.0 12!

8 X 32 BA 040-011 45" 45" 22.0 02 442 t3mm  4.0mm 16.0 10

7 X 42 BA, 040-013 5.5" 51" 3.4 oz 420' 17mm  6.0mm 17.2 15 (Factory Close Focused)
8 X 42 BA 040-012 5.5" 51" 31.4 pz. 390" 16mm  5.2mm 18.3 15' (Factory Close Focused)
10 X 42 BA 040-014 54" ERk 31.4 0z. 330 14mm  4.2mm 205 14' (Faclory Close Focused)
Zeiss Binoculars Field of View Eye Exit Twilight Near

Description Code Height Width Weight at 1000 Yds. Refie!  Pupil Factor Focus Comments

8 X 20BCF 52-20-24 4010 a7 6.3 0z 345’ 13mm  2.5mm 12.7 o

10 X 25B CF 52-20-25 4.7" 38" 7.1 0z 285’ 12mm  2.5mm 15.8 13

8X20D/5 52-20-40 40" 37" 6.5 oz. 345 13mm  2.5mm 12.7 o

10X 25 D/S 52-20-41 4.7 38 7.2 oz 285" 12mm  2.5mm 15.8 13

8 X 20B/GA 52-20-30 4.2" 38 9.3 oz. 345 13mm  2.5mm 12.7 8

8 X 30B/GA T* 52-35-09 4.7" 43" 20.5 oz, 405" 14mm  3.8mm 15.5 10

7 X 42B/GA T* 52-40-03 7.5° 49" 28.2 oz, 450 18mm  6.0mm 17.1 ivs

8 X 56B/GA T* 52-58-58 9.4" 586" 36.3 z. A 16mm  7.0mm 21.2 14

10 X 40B/GA T*  52-40-13 68.3" 47" 26.8 oz. 330 15mm  4.0mm 20.0 16' (Factory Close Focused)
20 X 60S 10.8" 63" 58.6 oz, 150’ 4.0mm 345 48'

Opiolyth Binoculars Field of View Eye Exit Twilight Near

Description Code Height Width Weight at 1000 Yds. Relie!  Pupil Factor Focus Commants

8 X 22 Sporting 1601 v} 7 23" 6.6 oz, 54 12mm  2.8mm 13.3 11"

10 X 25 Sporting 16020 4.3" 2.6" 7.4 oz ans' i0mm  2.5mm 15.8 12'

8 X 30 Alpin 12160 4.3" 6.3" 14.8 oz, 420' 12mm  3.7mm 15.5 9

8 X 40 Alpin 12170 5.9" B KN 17.4 oz. 345' 18mm  5.0mm 17.9 20' {13' Close Focused)
10 X 40 Alpin 12180 5.9" 6.3" 17.4 oz, 345' 10mm  5.0mm 22.4 12

7 X 42 Alpin 12190 59" 6.3" 17.4 oz 345 18mm  4.1mm 245 23 (13' Close Focused)
7 X 50 Alpin 12200 6.8" 68" 22.9 oz, 204’ 16mm  7.1mm 18.7 12

10 X 50 Alpin 12210 6.8" 6.8" 23.7 oz. 267" 16mm  5.0mm 2.4 19

12 X 50 Alpin 12220 68" 6.8" 23.7 oz. 284" 10mm  4.1mm 245 23'

8 X 32 Touring 13010 4.8 4.7 21,80z, 405' 12mm  4.0mm 16.0 13

7 X 42 Touring 13020 8.7 5.2" 30.0 oz. - 420" 12Zmm  6.0mm 7.1 15

10 X 40 Touring 13030 6.0" 4.9" 25.3 0z. 330 12mm  4.0mm 20.0 15

Swarovski Binoculars Field of View Eye Exit Twilight Near

Derscription Code Height Width Weight at 1000 Yds. Ralief  Puypil Factor Focus Comments
8§X20 B8X20 N 2.5 7.50z 356’ ttmm  2.5mm 2.7 g

10 X 25 B10X25 4.6" 2 a* 84 0z 285" Ttmm  2.5mm 15.8

7X305.LC B7X305LC S.0" 45" 17.5 oz. 380' 14mm  4.3mm 14.5 14

8 X 30 SLC BAX30SLC  s5.0° 45" 17.5 oz. 414 14mm  3.8mm 15.5 14

TX42WBSLC  B7X428LC &5° 49" 31.3 oz 420 18mm &.0mm 17.1 14’ *Not yat available
10 X42WBSLC Bi0X42S5L.C 85" 49" 29.3 oz, 330 12mm  4.2mm 20.5 14' *Not yet available
8 X220 M/MGA  BBX3OM 4.5" 6.0" 19.0 oz.(20)* 425 10mm  3.8mm 15.5 o *IMGA Model)
7 X 42 M/MGA B7X42M 6.0" 6.5" 23.0 oz.(26)* 342' 12mm  6.0mm 17.1 12 *MGA Model)
10 X 40 M/MGA  B10X40M 6.0" 6.5" 23.00z.(27)* 330 10mm  4.0mm 20.0 13 *MGA Model)
Bausch & Lomb Binoculars Field of View Eve Exit Twilight Near

Description Code Height Wldlh Weight at 1000 Yds. Rebef  Pupil Faclor Fecus Comments

7 X 35 Legacy 12-7355 6.9 4.7 21.8 oz. 572 9mm 5.0mm 15.6 14

8 X 40 Legacy 12-8740 7.0 52" 24.0 oz. 445' 16 5.0min i7.9 14

10 X 50 Legacy  12-105% 7.4" 6.58" 28.0 oz. 355 Smm 5.0mm 22.4 19"

8 X 24 Legacy 12-8240 420 41" 8.3 oz a3g! Smin 3.0mm 13.9 10"

7 X 26 Custom 61-7261 .4 4.0" 11.0 oz. 386’ 15mm  3.7mm 1a.7 T

8 X 36 Custom 61-8360 57" 7.1° 23.0 0z. aur 17mm  4.5mm 17.0 0

10 X 40 CustomRA 61-1046 6.5" 6.6" 28.0 oz, 273" 16mm  4.0mm 20.0 12

7 X 24 Discoverer 61-7242 4.5" KR: 17.0 0z k) 18mm  3.4mm 12.9 9

10 X 28 Discoverer 61-1029 4.4" 4.0" 17.0 0z. 255" timm  2.8mm 18.7 10'

7 X 35 Discoverer §1-2010 5.4* 6.7" 2200z a2 12mm  5.0mm 15.6 1

7 X 36 Elite PC 81-7736P 61" 4.7" 25.00z 420" 15mm  5.2mm 15.9 10"

8 X 42 Elite PC 61-2843P 69" 4.9" 0.0 oz, a6 18mm  5.3mm 18.3 11

10X 42 Elite PC 61-1042P 6.5" 47" 30.0 oz. 204/ 1Smm  4.2mm 20.5 "

Nikon Binoculars Field of View Eye Exit Twilight Near

Description Code Height Width Weight at 1000 Yds. Relief  Pupil Factor Foeus Comments

7 X 20 Travelite il 7880 3.3 4.7 7.4 oz, wy Smm 2.9mm 11.8 10

9 X 25 Travelite it 7881 42" 4.7" 9.3 oz 294" Smm 2.8mm 15.0 16'

10 X 25 Traveiite }i 7843 4.7" 41" 14.5 oz 263’ Bmm 2.5mm 15.8 13

8 X 23 Venturer 1| 7842 4.2" 41" 12.0 oz. aar 9mm 2.9mm 13.6 (lo)

7 X 35 Naturalist I} 7889 5.0° 6.6" 24.3 oz. 452" f4mm  5.0mm 15.6 12

8 X 40 Egret 7890 5.9" 6.6" 26.6 0z. 394 t2mm  5.0mm 17.9 "

10 X 50 Lookout I} 7891 7.2" 7.0" 34.0 0z 315’ ttmm  5.0mm 22.4 18

7 X35 8F«+ 1l 7876 5.0¢ 6.7" 25.0 0z, 452’ imm  50mm 15.8 11

8 X 40 SF+ I 7878 5.9" 6.7" 26.5 oz. 394 13mm  5.0mm 17.9 11

10 X 50 5F+ 11 7879 7.2" 7ot 34,0 0z, 315 timm  5.0mm 22.4 18

8 X 20 Sporstar 7885 4.0" 4.0" 7.4 0z, 330 8mm 2.5mm 12.7 g"

10 X 25 Sportstar 7828 5.7" 4.0 9.0 oz, 283" 9mm 2.5mm 15.8 1’

8 X 20 LeTour 7827 g 39 6.9 0z 374 8mm 2.5mm 12.7 a

10 X 25 LeTour 7828 48" 42" 8.5 oz, 299' 8mm 2.5mm 15.8 1)

8 X 23 Mtneer 7846 4.0° 4.4" 15.2 oz. 331’ 8mm 2.9mm 1386 12'

10 X 25 Mtneer 7845 4.4" 4.5" 17.0 0z 263' mm 2.5mm 158 12

& X 32 Execulite Il 7887 53" 46" 19.8 ¢z, g9’ 13mm 4.0mm 16.0 11"

10 X 40 Execulite H 7888 6.4" 4.6" 24.5 oz, 310 12mm  4.0mm 20.0 15

7 X 35 E Series 780 4.4" B.6" 22.2 oz. 383" 17mm.  5.0mm 15.6 10

8 X 30 E Series 782 KR: 8.7" 21.2 nz. 436’ t3mm  3.8mm 15.5 12!

10 X 35 E Series 784 4.2" 87" 23,2 oz, M7 14mm  3.5mm 18.7 12

8X40CiEagle 7826 6.7" 49" 29.7 oz. 400 12mm  5.0mm 17.9 14

7 X 50 Windjammer7865 7.9" 71" 36.0 oz. 326 15mm  7.imm 18.7 14
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Swift Binoculars
Description Code
7 X 36 Sport King 714

10 X 42 Condor 719

8 X 40 Trylite BOER
7 X 35 Audubon 825
8.5 X 44 Audubon BO4R
7.5 X 42 Osprey 754

7 X 42 Ultra Lite 760

8 X 42 Ultra Lite 761
10 X 42 Ultra Lite 762

8 X 42 Hawk - BOV
10 X 42 Egret 808
10 X 50 Audubon 826
Celestron Binoculars
Description Code
8 X 22 Mini 71124
10 X 25 Mini 71125
8 X 30 Pro Series 71121
10 X 50 Pro Series 71123
8 X 32 Uktima 71110
7 X 42 Uktima 71109
7 X 50 Ultima 71112
8 X 42 Ultima 71107
8 X 58 Ultima 71126
10 X 42 Ultima 71108
10 X 50 Ultima 71127
6.5 X 44 ED 71150
9.5 X 44 ED 71151

8 X 30Waterproof 71511
10 X 40Waterproof 71510

Minolta Binoculars
Description Code
7 X35 XL 8570-118
7 X50 XL 8570-808
8 X 40 XL 8570-218

} S0 Xi. 8570-318
8 X 22 Pocket 8555-207
10 X 25 Pocket. /8555407
7 X 42 Wihimatic - 8556-107
10 X 42 Wihrmatic 8556-207
7 X 50 Wthimalic 8557-107

Peniax Bmoculars
Description” s Code

8 X 24 UCF 82121

10 X 24 UCF 63321

7 X 35 PCF 65600

7 X 50 PCF 65610

8 X 40 PCF 65620

10 X 50 PCF 65650

7 X 20 DCF 82320

9 X 20 DCF 62330

B X 42DCF 62340

10 X 42 DCF 62350
Mirador Binoculars
Description Code

8 X 32y YCC8320
B X 42Y YCCB420
10 X 42Y YCC1042
10 X 50Y YCC1050
7 X 35A ACCT3s50
7 X 40A ACC7400
8 X 40A ACCE400
9 X 35A ACCH350
10 X 40A ACC1040
Fujinon Binoculars
Description Code

7 X SOFMT-SX 7107502
7 X SOFMTR-SX 7107507
16 X TOMT-5X 7167000
10 X 70FMT-SX 7107712

8 X 40BFL 7200840
Leupold Binoculars
Description Code
9X25 L9)(25H
10 X 28 L10X28R
10 X 40 L10X40P
8 X 30 [8X30R
10 x 40 . Ltox40R
Redfield Binoculars
Dascription Code
7X35 215200
10 X 50 . 225200
Brunton Binoculars
Description Code

7 X42 4002

10 X 50 4003

Height
6.8"
59"
6.6"
54"
81"
5.5"
5-4"
5.2
6.6"
6.6“
5.8

Height
4.2"
4.2
47"
6.6"
a9
5.5"
7.3"
5.5"
7.9"
5.5"
7.3
65"
6-0"
57"
6.5"

Height

Width
51"
52"
4.3"
4.7"
7.4"
6.8"
6.6::
6.6"
4.8"
4.8"
7.8"

Wldth

5.5
8.7"

Width
4.2"
4.2"
7.2"
7.5"
7.3
7.5"
4.0"
4.2"
5.0"
5.0"

Width
6.3"
S.?"
6.8"
7.3
6.7"
6-7"
S-TII
6.4"
6.7"

Width
8.5"
8.5"
9.6"
11.3"
6.9"

Width
25"
2.5
6.5"
4.3"
4.5"

Weight

25.3 oz.
27.50z.
22.00z.
21.0 oz
29.0 oz.
29.5 oz.
20.0 oz,
20.0 oz.
20.0 cz.
18.5 oz.
18.5 oz.
32,00z

Weight
9.0 02
9.0 oz.

2200z
29.0 oz

18.0 oz

22.0 oz
27.0 0z,

21.0 0z

30.0 oz,

20.0 0z

26.0 oz,
26.0 0z
26.0 oz.
23.0 0z
27.0 0z

Weight
2750z
3230z
353 0z
3530z

10.8 oz.

10.8 0z

29.6 oz

296 0z
3402

Weight
9.9 oz.
9.90z.

253 0z
240z
27.5qz

31702
7.4 0z
7.50z2

J31.0 0z
30.7 oz.

Weight

18.3 oz,
21902
22.0 oz,
26.1 0z,
20.8 oz

23.6 0z
23.6 oz
21.2 0z
2360z

Weight
47.3 0z
50.6 oz

688.7 0z.
72.0 0z.
27.0 oz.

Weight
10.1 o2

10.9 oz.

25002

20.0 oz,
22.5 oz,

Weight
2100z
2900z

Weight
2800z
3300z

Field of View

at 1000 Yds.
525"
asr
M
428
430
as7
34
33
341
KES R
!
367"

Field of View

at 1000 Yds.
431"

a4t
Field of View
at 1000 Yds.
486
408'
429
342
432
IR R
474"
azq
arz
Field of View
at 1000 Yds.
393
31
488"
372"
430"
Hut
393"
328"
324
261*
Field of View
at 1000 Yds.
43y
aap
346
262’
as83'
346
aao
38y
346
Field of View
at 1000 Yds.
393
a8y
190
gty
341'
Field of View
at 1000 Yds.
278
vy
ur
aze'
263’
Field of View
at 1000 Yds.
380
265’
Field of View
at 1000 Yds,
450°
340

Eye
Reliaf
7mm
amm
Bmm
14mm
12mm
15mm
17mm
186mm
12mm
16mm
10mm
10mm
Eye
Reiief
1amm
10mm
amm
10mm
11mm
19mm
16mm
19mm
11mm
11mm
17mm
17mm
14mm
10mm
omm
Eye
Reliet
16mm
18mm
18mm
18mm
Smm
7mm
gémm
B8mm
15mm
Eye
Relief
8mm
mm
Imm
10mm
11mm
8mm
10mm
emm
15mm
15mm
Eye
Aalief
10mm
16mm
10mm
18mm
17mm
20mm
16mm
10mm
10mm
Eye
Reliet
20mm
20mm
Bmm
17mm
17mm
Eye
Retief

-

9mm
13mm
14mm
Eye
Relief
14mm
12Zmm
Eye
Relief
20mm
19mm

Exit
Pupil
5.1mm
4.2mm
5.0mm
5.0mm
5.2mm
56mm
6.0mm
5.3mm
4.2mm
5.3mm
4.2mm
5.0mm
Exit
Pupil
2.8mm
2.5mm
3.8mm
5.0mm
4.0mm
6.0mm
7.1imm
5.3mm
7.0mm
4.2mm
5.0mm
6.8mm
4.86mm
3.8mm
4.0mm
Exit
Pupil
5.0mm
7.imm
5.0mm
5.0mm
2.8mm
2.5mm
8.0mm
4.2mm
7imm
Exit
Pupil
3.0mm
2.4mm
5.0mm
7.1mm
5.0mm
5.0mm
2.9mm
2.2mm
5.3mm
4.2mm
Exit
Pupil
4.0mm
5.3mm
4.2mm
5.0mm
5.0mm
5.7mm
5.0mm
3.9mm
4.0mm
Exit
Pupil
7.1mm
7.1mm
4.4mm
7.0mm
5.0mm
Exit
Pupil
2.8mm
2.8mm
4.0mm
3.7mm
4.0mm
Exit
Pupil
5.0mm
5.0mm
Exit
Pupil
8.0mm
5.0mm

Twilight
fFactor
15,9
20.5
17.9
15.7
19.4
1i7.8
17.1
183
205
18.3
20.5
25.0
Twilight
Factor
13.3
15.8
155
22.4
16.0
17.1
18.7
18.7
21.2
20.5
22.4
16.9
204
15.5
20.0
Twilight
Factor
15.7
18.7
17.8
22.8
13.3
15.8
171
20.5
18.7
Twilight
Factor

Twilight
Factor
16.0
18.3
20.5
22.4
15.7
18,7
17.9
17.7
20.0
Twilight
Factor
18.7
18.7
ais
26.5
17.9
Twilight
Factor
15.0
16.7
20.0
15.5
20.0
Twilight
Factor
15.7
25.0
Twilight
Factor
17.1
22.4

Mear
Focus
1
15
22
13
14
14'
16'
18
15
12
10'
17
Near
Focus
10
12'
15'
25'
11
18
29'
15
a7
16
25'
12
14
12
20
Near
Focus

13
12

Near
Focus
12

12
10
17
11
24'

8"

13
20
21
Near
Focus
g

15’
21
22"
12'
18’
14

16'
18'
Near
Focus
21"
21"
as'
27"
19
Near
Focus

15
12'
18'
Near
Focus
11!
22'
Near
Focus
15"
21

Comments

Comments

Comments

Comments

Comments

Comments

Commenls
*Not yet Available
*Not yet Availabie

Comments

Comments
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Spotting Scopes

Optic Outfitters
for Birders 2

716 S. Whitney Way Madison, Wl 53711

{508) 271-4751

Choosing Spotling Scopes

A spotting scope is a compact telescope
designad primarily for terrestrizl observing and is
used in applications which reguire magnifica—
tions beyond the range of a typical binocular:
Compated to telescopes designed primarily for
astronomy, a terrestrial telescope usually is de-
silgned with a shorter focal Ien%th for lower mag-
nifications and wider fields of view and-it has
some type of arasting prism system lo dalivera
correctly oriented image to the viewer. Spotting
scopes are ideally suited for such activities as
long distance birdwatching and nature study
{shorebirds and raptors, for example), telegho-
tography, scenic observing, iong distance mi-
croscopy, beginning astranomy, hunting, target
shooting and survaeillance,

Ideally a spotting scope should be small
and light enough for portability, rugged enough
1o survive the wear and tear for use outdoors; and
powerful encugh to provide sharp, close up
views of distant objects. Depending on the tyPe
and design of the spotling scope, the usaefut
magnitfication will range from about 10X o 250X,
using either fixed or zoom eyepieces. The same
parameters and refationships that.are trug in
binoculars with respect to magnification, aper—
ture, focal length, fieid of view, exit pupil, eye
relief, and light transmission will also apply to
spolting scopes, but because of the vartability in
oplical design, these and other factors may have
to be considered a littfe differently.

The purchase decision involved with spot-
ting scopes Is less difficult in some ways than for
binoculars because there ara less quality instru-
ments from which to choose. Howaver, it's im-
portant to determine your primary use for the
instrument as the optical design will directly
affact ils ability to perform under various condi-
tions and its flexibility for ditferent applications.

Aperture

The aperture of a spotting scope is. the
diameter of the objective tens, usually measured
in millimeters. For birding, nature abserving or
other terrestrial applications, the aperture size
will normally range between 50 to 90mm {(60mm
is the most common). While the aperture size will
be directly related to the size and weight of the
instrument, two other factors, optical design and
focal length, have to be considered as well. The
siza of the objective lens determines the amount
of light that will enter the optical system, withthe
potentialof greater image detail and clarity asthe
aperture size increases. Actual observed imaﬁe
brightnass is a function of several factors; the
transmittance ofthe optical system, the relation-
ship of the aperture o the magnification (exit
pupil), focal length of the objective lens and eye
pupil size.

716 S. Whitney Way Madison, Wi

Magnification

The magnification of a spotling scope is
actually a relationship of two independent oplical
systems - the objective lans and the ocular
(eyepigce). 1t is calculated by dividing the focal
length of the objective lens by the focal length of
the e&epieca and for mest nature observing, 20
o 40X is quite adequate. In siluations where
there is a need for fine detail (reading leg bands,
for example) or for long distance birding, higher
magnifications of up to 100X or more may be
required. As with binoculars, increasing the
magnification usually results in a narrower field
of view, a decrease in cbserved image bright-
ness and a decrease in the depth of fisld {the
range of distance from near to far that cbjects
remaln in good focus). Also, distortion and lack
of clarity caused by heat waves, haze, and air
poltution as well as hand and tripod tremors are
a greater problem at higher magnificalions.

Thé maximum useful magnification of a
spofling scope with a given aperiure size de—
pends on several faclors such as the guality of
the lenses and prisms (which alfects transmit-
tance), the resuilting exil pupil size and the ob-
jective lens focal length. R can be roughly
approaximataed by using this rule: one power for
each millimeter of aperture under ideal saeing
conditions (calm, still air in bright daylight), Wi
this gudde, a 60mm spolting scope wollld have a
maximum useful magnification of 60X, However,
because of the limitations mentioned above con-
cerning field of view, image brightness and depth
of field as well as those environmental and
stability factors, a more reasonable expectation
is about two-thirds this figure (40X in our ex-
ampla).

Exit Pupil

Magnification and aperiwe are related in
such a way that they provide us with the exit pupi
of the spotling scope. The exit pupit is the point
atwhich all the light rays fromthe object entering
the objeclive lens (aperiure) exit through the
eyepiace to form a magnified, circular image. It
can bé seen’ by holing the spotting scope at
arm's Ie::?th against a ditfusa source of bright
Aght, and its diameler can be cakulated by
dividing the apeiture by the magnification. For
axism?g. 4 '60mnt scope at 20X would have a
I ekit 'p il. Most spotting scopes designed
firar irestrial use will have exit pupils
that will from 1 to 4mm in diameter. Some

mul!_i:hilfp%%ée instruments (designed for both
terrgstrial and astronomical use) with large aper—
tures and/or shiort focdi lengths will be capable of
larger exil pupils up to the maximum eye pupil
sizeof 7 or Bmm.

An important consideration is how the exit
pupil size relates to your eye pupil size under
varying conditions of observation. The eye pupil
will compensate for the amount of available 1ight
by constricting or dilating accardingly; 2 to 3mm
on a bright day, 4 to 5 mm at twilight, or & to 8 mm
atnight. The best perfermance ofthe instrument
is obtained when both exit and eye pupll size are
the same, so il's important to determine under
what conditions you will piimarily be using the
spotting scope and choose the configuration that
gives you the required exit pupil. Usually this
means deciding what type of eyepieca you will
choose since itis the eyepiece thal magnifies the
image and therefore wilt determineg the exit pupll
for a given aperture,

Focal Length

The focal length (f.1})- of a telescope is
simply the distance between the main lens or
mirror and the paint where the light rays from the
image come sharply into view.  The eyplece also
has a focal length and the combination of these
twofocal lengths resuitin the magnificationof the
image (mag. = [.i. of objective divided by £1. of
eyepiece). Focal length is often expressed in
another term, focal ratio, which is the ratio of the
aperture diameter to the focal length of the
objeclive lens. For example, the focal ratic of a
spolting scope with a 90mm aperture and a
1000mm focal Ienggh would be /11, This rela-
tionship may also be referred to as the photo-
graphic spaed, {/stop, or {/number. Asa general
rule, longer focal length telescopes have higher
{/numbers and those with a shorler fac4l length
have smafler ones. A telescope f/number will
usualgv range from t/4 to {/15 and Is animportant
consideration if you plan to use the telescopa as
atelephoto lens as smeller nuiberswill gi
shorter photographic exposure ,

Oplical-instruments will Have
eral characteristics that reflect
focal length and cait be categorized accordingly.
Long focal length oplical systems deliver sharp,
high contrast images with excellant resclving
power and narrow fields: of view. They are
usuaily capable of high magnificalions and offer
comfortable viewiny at those higher powers.
They aiso tend 10 be larger in size and heavier
than shonter focal length systems. Some optical
designs incorporate mirrors to fold a long focal
length into a small, lightweight telescope.- Short
focal ie systems are typically shor in length,
lightweight (portable) and are capable of wile,
panoramic fields of view. They function best at
lower magnifications. - As you can see, the focal
length of a telescope is an important consider—
ation in choosing one that has the ebility to
perform well for either a variety of applications or
for your specific requirements. :

— Apériure
Objeclive Lena
— Focal Pelnt Exit Pupll
Eyspiece
| Focal Length Focal Letgth|  Eye Reliet
of Objeclive of Eyoplece
Copyright 1992 Eagle Oplics
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Eyepieces

One of tha most important considerations in
purchasing a spotling scope is selecting the right
eyepiece or eyepieca configuration. The eye-
pisce maghifies the primary image formea of
some distant object by the objective lens of
mirror and delivers this image at a certain dis-
tance behind the rearmost ocular (eyepiece)
lens. Thediameter ofthis image is called the exil

if and the distance at which it is located
gg ind the eyeplece is called the eye relief. The
amount that the ima?e is magnifled Is deter-
mined by the ratio of the f{ocal length of the
objective lens (or mirror) to that of the eyepiece
{the longer the eyepiece focal length, the lower
the magnification for a given aperture). The
eyepiece designis therefore a factor in magnifi-
callon, field of view, exit pupil size, and eye relief
The optical design and giass qualily of the eye—
piece can also affect theamount of golor or linear
distortion of the image.

Eyepiaces differ in many ways. Some are
fixed in focal length; some are variable (zooms).
Others are designed to give either wide fields of
view (wide angle) or long eye relief (for eyeglass
waarer comfort). They can attach to the scope
by different- means: screw threads, bayonet
mounts of by fastening with a set screw. Some
spotting scopes have erepieces which are non-
interchangeable (usually these are either zooms
or waterproof scopes). The eypiece placement
may be configured for straight-through, forty-
five degree, or ninety degree viewing. Also,
some eyepiece designs are available in different
diameters, varying from.56" to 1.25" oreven as
large as 2"

There are advanta;;es and disadvantages
of each type. Zooms offer more flexibility inthe
field than fixed eyepleces, but generally have a
more festricted field of view and may not be as
bright or sharp. Wide angle eyepieces are con-
venient tar birding and sporting events when
following moving objects, but may have limited
ey relief. On the other hand, iong eye relief
e{eplepes offer e?(eglass wearer comtort usually
at the expense of field of view. Higher magnifi-
cation eyepieces (shorter focal length) generally
do not have much eye relief and unless they are
ol a special dasign, can be difficult to use.
Bayonet mounts are easy 1o change and may
provide some water resistance at the point of
attachiment. Eyepiece placement is usually a
personal preference with the straight-through
desiglp being preferred by most nature observ-
ers, This design makes it easy to sight an object
and follow it as it moves and is also convenient
to use with a car window mount. A spotting scope
with a forty-five or ninety degree placemant is
easier lo use for viewing abova the horizon
{close-in birding at tree-top level or celestial
observation) and does nol require a tall tripad
(stabilily can be a factor here). Also, for sharing
your observations with others this configuration
is convenient. Most straight-through or forty-
five degree designs will deliver a correctly-ori-
ented image to the viewer, however, the nmety-
degree design aimost always results in a right-
side up, reverted (left to right reversed) image.
For terrestrial viewing of moving objects this
lakes some practice. 11the type of scope has the
option of using different diameter eyepieces, the
larger diameters will offer polential wider fields ot
view, longer eye relief and more comfortable
viewing al a given focal length.

Powo Prism

M| Focus Knob
1

Objective tens

Tripod Mount

Eye Relief

Eye relief refers lo.the distance behind the
telescope eyepiece where the true exil pupil is
localed and the point where the complete field of
view is clearly visible to the observer, 1t is an
important specification for those who wear eye-
glasses as the minimumdistance for comfortable
viewing is about 15mm. Although the teélescope's
focuser travel can accomodate for near or far-
sightedness, thése with mild or seveére astigma-—
tism will almost always need to wear their eye-
glasses for comfortable viewing.. Fortunately,
many manufacturer's now offer eyepieces with
long eye reliel or at least provide fold down
rubber eyeclps for convenience to those who
need or want o wear'sun or eyeglasses.

Twilight Factor

Both magnification and aperture will have
an impact on image resolution and detail de-
pending on the amount of light avaitable. during
ohservation and the resulting eye pupil size. The
principal factor.in -affecting resolution. for the
daylight-adapted-pupil is magnification.and for
the night-adapted pupil it 18’ apenture size. In
twilight hours, both factors control resolution
effectiveness and the term, twilight.factor, gives
us a means of comparison for an optical instru-
ment under these conditions. The twilight factor
is calculated by laking the square roct of the
product of the magnification and the aperture,
The higher the twiight factor, the befter the
resolution of the telescepe when obseérving un-
dsr dim light conditions. This partially explains
why sdime spottinﬁ scopes of identical exit pupil
size will have diflerences in observed image
sharpness and detail in twilight. For example,
compare the twilight facior oftwo spotting scopes:
a 80mm aperture at 20X (34.8) and a 90mm
aperiure at 30X (52.0). Both have dmm exit
pupils butthe 90mm s¢o ‘has(the‘ip‘q;enl‘ial for
greater: resolution in twilight tonditions,” Note
that the twilight factor is not a term used to
indicate observed image brightness so that we
cannct assume, in this example, thatihe 90mm
scope is brighter than the 60mm bacause of the
higher twilight factor. Also, the twilight factor
does net lake into account the ability of the
optical system to transmit light-{transmittance),
50 that claims made on the resolution effective-
ness of a telescope from this factor alone can be
risleading.

: ﬁll&huf@o 5

Focusing

There are basically four differant types of
focusing mechanisms used on telescopes: heli-
cal, rocker—arm, rack & pinion and knob focus-
ars. The characterisics of each type can make a
difference in how well adapted it is to your
specific application and even how much you will
enjoy using your scope. Helical focusers are
knurled or rubberized collars arsund the scope
barrel where the focus is changed fairly rapidly
when turning the focusing ring. The rocker arm
focus systern changes focus even more rapidly,
making fine adjustments difficult. Both helical
and rocker arm focusers would work well for
observing objects that are changing distances
quite rapidly. Rack & pinion désigns are com-
moenly tound en astronomical telescopes and
usually offer fairly fast, smooth focusing, but
most components are external and subject to
potential deterioration from dust and moisture
overtime. Knobipcusers are slower in action bu!
allow for precise, accurate focusing and are
probably the most preferred for general purpose
birding-or nature observation. The typical close
focus distance for most terrestrial scopes is
about 20 to 30 feel, however, ceriain designs
(calfadioptric) will allow a near focus downto 51o
15 feet.

Field of View

The widest dimension of circular viewing
area ochserved through atelescope is the field of
view, This is normally measured in linear feet at
1000 yards orin angular degrees. Since the field
of view normally decreases with increasing mag-
nification, this dimension will be smaller for a
spotting scope than for a binocular, with a typical
range of from 1 degree (52.5 feet) 1o 3 degrees
(157 feet). Field of view is much more critical at
closeg distances, so this range is quite adequale
for the medium to long distance observation
done’ with most spotting scopes. Except for a
particular optical desigh-(which will be discussed
later) the near focus of a spetiting scope is
typically 20 to 30 feet.

*  Field of view is largely determined by eye-
piece design. Some eyepieces are designed to
deliver wide fields of view (wide angle) andthese
are very useful and popular for following a mov-
ing object as in nature observation. Eyepieces
designed for long eye relief generally have more
harrow fialds of view. Zoom eyepieces will have
amore restricted fiald than an equivalent eye-
piece of fixed focal length, Field of view can also
be related to optical design as in the wide field
characteristic of a telescope with a shoit focal
length.

Field of View

T

1000 Yds.

1 Degree of Arc = 52.5 Feet

Copyrlghl 1992 Eagle Optics
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Bushnell
Spotting Scopes

The popular Spacemaster Series is now
availble in three different models. The original
60mm Spacemaster comes in standard black
body or rubber armored camouflaged. The
Spacemaster Il is a black bodied model with a
70mm aperture.

A standard Porro prism refracting spotting
scope, the original 60mm Spacemasteris a long
standing favosite among birdwatchers, Light
weight, rugged and very transpertable, it has
extremely precise finger-touch focusing down to
25 feet and offers excellent telepholography use
as well. Other features include high guality
color—corracled, fully hard coated optics fof ¢lar-
ity, brilliance and eye comfort, built-in non-
magnifying peep sight, standard threaded tripod
mount, and UV coaled high resolution objéctive
lens to reduce glare from water, sand, snow and
haze. The rubber armored model was built to
handle tough field use and is identical to the
standard model except it weighs an extra 4
ounces. )

The Spacemaster Il is a 70mm version of
the original 60mm model with a few notable
differences. The focusing method is an Insta-
Facus rocker-arm device located on top of the
body which facilitates quick changes in focusing
range at the expense of precise, critical focusing
ease. The Spacemasler || also has a mulli-
coated cbjective lans (versus a fully coated on
the 60mm) which, coupled with the larger aper-
ture delivers bright, high contrast images. It
weighs about 4 ounces more andis aiso 3 inches
longer than the standard 60mm model,

Awide range of interchangeable eyepieces
are available for the Spacemaster Series, in-
cluding fixed eyepieces from 15X to 60X, a 22X
wide angle, a 20X long eye refief, a 15-45X zo0m
and a 20-60X zoom. | converis to a 750 to
3000mm focal length telephoto lens when used
with the 158X, 20X or 25X fixed eyepiece, using
the optional photo adapter and appropriate T-
ring to fit your camera.

A field kit is available for all three models,
This kit includes the scope, 15-45X zoom eye-
piece, shooters stand tripod and soft, foam-lined
nylon backpack carrying case. Acustom case is
also available for the Spacemaster. Made of
waler-resistant Cordura nylon, this case comes
in gray or camouflage design and features zip-
pers and velero fasteners so that the scope can
remain in the case while viewing on a tripod.

Considering the Spacemasler's combina-
tion of excellent optics, rugged construction and
reasonable price, many consider it gne of the
best buys onthe market. All Bushnelltelescopes
are protected with a lifetime warranty.

#’ BiSen l=‘!\“'
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Bushanell 70mm Spacernaster Il

Bushnelf 60mm Spacemaster Field Kit shown with Zoom
fens and Shooters Stand Tripod. Nylonbackpack carrying
case also included witf Fiefd Kit.
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Bushnell Spacemaster
Specificatlons:
Bushne!l Spacemaster 60mm Standard
Weight: 38.4 oz.
Length: *11.6"
Bushnell Spacemaster 50mm Camo

Weight. 43,0 oz,
Length; 13.0"
Bushnell Spacemaster I 70mm
Weighl: 42.6 oz,
Length: 14.0"

Eyepieces: with 60mm

" Field Exit Eye
Ma)?nification' of View* Pupil Relief
15 158’ 4.0mm 17mm
20X 124’ 3.0mm  10mm
22X 163 27mm  13mm
20X LER 112! 3.0mm  20mm
25X 105 24mm  13mm
40X &1 1.5mm  8mm
60X 41! 1.0mm  Amm
15-45 {15X) 110 4.0mm  8mm
Zoom (45X} 6€5' 1.3mm  6mm
20-60X(20X) 105" 3.0mm  10mm
Zaom {60X) 52' 1.0mm Smm
@ 1000 Yds.

Close Focus Distance: 25 feet
Eyepleces: with 70mm

Field Exit Eye
Magnification of View* Pupif Relief
15X 150 4.7mm  16mm
20X 120 35mm 8mm
22X WA 155" 32mm t4mm
20X LER 112 I5mm  20mm
25X 100 24mm  13mm
40X 57 1.8mm 6mm
60X 39 1.2mm  3mm
15-45 {(15X) 108 4.7mm  9mm
Zoom {45X) &4' 1.6mm Smm
20-60X (20X) 100" 3.0mm  9mm
Zoom (6B0X) 47 1.0mm  4mm
*@ 1000 Yds.
Ciose Focus Distance: 25 feet
Telephoto:
Eyepiece Range Focal Ratio
158X 750mm - 1500mm  #12 - #/25
20X 1500mm — 2160mm #25 - 1/36
265X 2160mm — 3000mm #/25 - 1/50

Accessories Available;

Telephoto Attachment (22-3020)

Custom Padded Cordura Case (JG100Q)
{Water resistant case - gray or camo)

Field Kit:

Scope Body, 15-45X Zoom, Shooters Stand
Tripod, Nylon Backpack Carrying Case

Bausch & Lomb
Spotting Scopes

Bausch & Lomb offers 3 distinet models of
spotting scopes, each quite different from one
another in both design and application. Allarea
product of Bausch & Lomb's commiment {0 ex-
cellence and offer the nature cbserver a superior
value in long distance ohbservation, Bausch &
Lomb telescopes are protected with a lifetime
warranty.

The Discoverer model has maintained .its
popularity for many years with its simple, etegant
dosign and reliable performance. its 60mm
objective lens is coupled with a built-in 15-60X
variable eyepiece. This extended zoom range
offers great flexibility in the tiekl. The muiti-
coated objective lens delivers a high de?-liae of
image brightness, resolution and clarity, Hellcal
type focusing ring allows for quick and precise
focus adjustments when extending through the
maghnification range.

Other features include a built-in retractable
sun shield, retractable eyecup for sunfeyeglass
wearers, protective, threaded fens cap and eye-
piece shields and a standard tripod mount,

The Discoverer easily convertsto a2 10001o
4000mm telephoto lens with an optional phéto
adapter and an appropriate T-ring to fit your
camera. A padded, cusltom fitted, weather-
resistant Cordura nylon case with zippers and
Velcro fasteners is a popular accessory. An
optional hard carrying case is also available.
Modest in cost, the Discoverer is ideal for long
distance observation where a wide range in
magpnificatian is required.

Bausch & Lomb 60mm Discoverer
15 — 60X Zoom

Discoverer attached to Camera
with optional Photo Adapler & T-Ring

Bausch & Lomb Discoverer

Specifications:

Bausch & Lomb Discoverer 60mm, 15-60X
Weight: 47.4 oz
Length: 17.5"

Eyepiece : 15 - 60X Zoom
Field Exit Eye

Magnification of View* Pupil Relief
16X 148' 4.0mm  18mm
60X ki 1.0mm 13mm
*@ 1000 Yds.

Close Focus Distance: 25 feet
Telephoto:

Eyepiece Range Focal Ratio
15X 1000 mm /16
40X 2700mm /25

60X 4000mm /64
Accessories Available:

Telephoto Attachment (22-3030)
Custom Padded Cordura Case {JG200)
{Water resistant case — gray or camoj
Hard Carrying Case {(78-9107)
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The Bausch & Lomb 8080 is an B0Ormm lens
capable of easy conversion from amedium range
telescope to a very fine telephoto lens. Iis
catadioptric optical design allows it to be light-
weight and compact and yet provide an 80mum
aperture for increased light-gathering abilih(.
This design also delivers images almost total
free from chromatic abberations, or color halos,
noticeable in many refracting type scopes.

Precize, criticat focusing is easy with the
rotary knob focuser at the rear of the optical luba,
The 8080 is capable of very close visual obser-
vation, down to a naar Tocus of 9 feet, which
makes it ideal for close—up nature observation,

The 8080 is supplied with 2 interchange-
able 1.25" eyepieces, which yield magnifications
of 25X and 42X, Additional eyepieces are avail~
able which could deliver sharp images of up to
aimost 100X, so a wide range of astronomical
observing is possible. A 80 degree diagonal
prism is standard, which places the eyepiece at
a comfortable position for celestial observing.
The resuiting image is arect, but reversed right to
left. ' When terrestrial observing is Lhe primary
use, an optional prism which yields a totally
correct oriehtation would be advised. These are
available which can posilion the eyepiece at
either a 45 degree or straight-through position,

For photographic use, the 8080 converis
inte an 800mm 1110 telaphoto lans and is sup—
plied with.a photo adapter, so only an optional T-
ring is needed for telephoto conversion. Arubber
armored model is available which adds some
shock and moisture resistance. This scope is
relatively inexpensive and offers an exceptional
value for one who needs a multi-purpose instru—

ment.

’ P ...,V % >
Bausch & Lomb 8080 altached to Camera
with Photo Adapter and Oplional T-Ring

Bausch & Lomb BOBO

Rubber Amored Model
Bausch & Lomb 8080
Specifications:

Length Weight
Standard 9" 26 oz.
Armored 11.8" 32 oz,
Eyeplaces:
Field Exit Eye

Ma)%niiication of View* Pupil Retief
25 75' 32mm  21mm
42X 60' 1.9mm 12mm
*@ 1000 Yds.
Close Focus Distance: 9 feet
Telephoto:  800mm §/10
Accessories Avallable:
Photo Adapter included
Diagonat Prism - 45 degree (#328)
Peorro Prism - Straight Through (#924)
Eyepieces — Wide Assortment

The new Bausch & Lomb Elites have some
exceptional features that put them al the top of
the 60mm class of spotting Scopes. Fully multi-
coated optical system delivers sharp, crisp im-
ages, insuring maximum eye cormfort for pro-
ionged viewing. The compact roof prism oplical
syslem resulls in a remarkably lightweight and
compact instrument, These scopes are sealed
against moisture and were designed to be used
undar rugged use or demanding weather condi-
lions. They are available with or without rubber
armor, the armored models being the most popular
choice.

There are two models available in the Elite
Series: a 22X and a 15-45X Zoom. The eye-
pieces are non-interchangeabls as they are
permanently sealed. Both models have more
than adequate eye relief for sun/eyeglass wearer
comfort, especially the 22X model, The Elite
scopes are not telephole adaptable, Other fea~
tures include a standard ipod mount, lens and
eyepiece covers and a black canvas carrying
casa.

Bausch & Lomb Elite Spotting Scopes

Bausch & Lomb Elite
Specifications:
Bausch & Lomb Elite 60mm
Weight:. 21.6 oz.(22X)*
22.5 oz, (Zoom)*
*add 4 ounces for armorad

Length: 11.8"{22X)
12.2"(Zoom)
Eyeplece : 15 - 60X Zoom'

- Field Exit Eye
Mzg?miicalbn"d\ﬁaw‘ Pupil Relief
2 120 27mm  18mm
15-45X(15X) 119’ 4.0mm  18mm
Zoom {45X) B2' 1.3mm  Smm

@ 1000 Yds,

Close Focus Distance: 23 feet {22X) .
Close Focus Distance: 23 feet (Zoom)
Telephoto: N/A

Accessories Availabie:

Black Canvas Carrying Case included

Nikon
Spotting Scopes

Nikon offers 2 different types of spotting
scopes designed primarity for terrestrial viewing:
the Fieldscope and the RC Scope. Al are
excellent for birdwatching and ganeral wildlife
observation and each lives up to the Nikon
reputation. of sophisticated, quality optical in—
struments. Al Nikon instruments are protected
with a 25 limited yoar warranty.

The Fieldcope Series fealures 2 models
which are almost identical in-physical appear-
ance. Both are very lightweight and compact
with 80mm apertures. Special O-rings and
rubber packing are used in their construction to
make these scopes highly resistant to moistura
and dust. The Standard model uses Nikon's high
grade cptical glass for excellent image resolu—
tion, color and contrast. The ED Model features
an objective lens made of extra low dispersion
glass. This ED glassis similarto fluorite, and has
the ability to focus all the various wavelengths of
light inlo the same plane, resuling in a superb,
highly resolved image of outstanding. color and
contrasl. Almost no spherical or chromatic
abberrations are present and the image is sharp
edge—to—edge. Infact, the Nikon ED model will
equal or outperform models with larger apei-
tures, making it an excellent choice for the ¢ritical
observer with the smaller size and weight an
added honus.

Both models use the same interchangeable
eyepiecas, A 20-45X Zoom is standard with
fixed eyepieces of 15X, 20X, 30X 40X and E0X
available. The ED modeliscapable of surprising
parformance at 60X, which is unususal for a
B0mm scope. A helical focusing mechanism is
used which allows quick changes throughout its
focusing range. In fact, a 3/4 turn is all that's
needed to go from its near focus of 30 feet to
infinity.

N

Both modeis cagy be converted for use as a
talephoto lens with the Niken photo attchment,
The telephato range is 800mm at /13.3. Excel-
lent photographic results are possible with this
setup as the Nikon photo adapter is a 4-elemant
optical group, not a simple connector tube used
in many other adaptations, Note, however, that
the Fieldscope, at thistime, can only be attached
1o a Nikan camera. A water resistant, padded
Cordura nylon case |s includad.

Mikon Fieidscope Standard and ED 20-45X

Nikon Fieldscope
Speclfications:
Nikon Fieldscope, 560mm
Weight: 34.0 oz.

- Length: 128"

Eyepieca : 20 - 45X Zoom
Field Exit Eye

Magnification of View* Pupil Relief
156X 135 4.0mm 16mm
20X 105 3.0mm 14mm
30X 85 20mm 12mm
40X 57 1.6mm  7mm
60X 40" 1.0mm 3mm
20-45X{20X) 105 3.0mm 15mm
Zoom (45X) 55 1.3mm 13mm
*@ 1000 Yds.
Close Focus Distance: 15 feet
Telephoto: 800mm 1/13.3
Accessories Available:
Soft, Cerdura Nylon Padded Case Included
Telephoto Attachment
Rubber Lens Hood

The new RC Scope was introduced to offer
Niken quality at a more e¢onomical price. The
RC Scope utilizes high precision optics, all metal
construction and a rugged gray rubber armor to
absorb shock and for quiet use. Two inter-
changeable eyepieces are available: a 20X and
a 15-45X Zoom. Because of tha exceptional
value, this scope may well bacome the new
standard among the casual or weekend birder
and would have to be considered tops in its price
range. A soft vinyl padded case is inciuded.

Nikon RC Scope 20X and 15-45X Zoom

Nikon RC Scope

Specltications:

Nikon RC Scope, 60mm
Weight: 45.0 oz.
Length: 12.5"

Eyepiece ! 20X, 15 - 45X Zoom

Field Exit

of View* Pupil

135 3.0mm

15-45X(15X) 131" 4.0mm

Zoom (45X) 75 1.3mm

*@ 1000 Yds.

Close Focus Distance: 17 feel

Telephoto: N/A

Accessories Available:

Eye

Reliet
1Smm
18mm
12mm

Magnification
20)?

Soft, Vinyl Case Inciuded
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Kowa Spotting
Scopes

Kowa TSN-3

# Kowa TSN-4
. B - .3

Kowa Optimed offers several outstanding
spotting scopes with some unigue features to go
along with precision, brillianl aptics and me-
chanical reliability. Among your choices are both
80mm and 77mm aperture sizes and an option of
straight-through or 45 degree angle viewing
positions, All models pffer an oplicnal pholo
adapter for telephoto use which provides high
quality photographic reproduction.

signed for reliable and long—term use in
the field, the construction of the Kowa scopes is
extremely sturdy, with. critical alignment of the
optical efements. A buill-in, retractable sun
shada prevents stray light from dislurbing image
clarity and conirast. The smoothness and light
touch of the focusin?ocnub make it easy lo bring
subjects into sharp focus. -

A hahdy aiming line, situated parallel to the
is, allow the observer to adjust the
seop ally to the generaldrea of observation.
A securg tripod meunt allows for quick and sasy
sat up on‘the tripod. ) :

Kowa eyeopieces provide the observer with
optimal resulls uhder. ving conditions with
a wide range dt eyejiigce’ seleclions. Most
eyeplecay provide plenty of eye relief for eye-
glass™wearel viewing comfort and come with
convenient flexible rubber gyecups. . Bayonel
mounted ayepietas afow for 'quick and easy
interchangeabilli between various oyepieces or
when:frﬁgenuﬁ'i—usmg the phole attachment.
This simpla:inseitAurn eyepiece mounting also
provides added wenther protection for long-term
reliability.

TSN Models |

The TSN Models are at the top of the Kowa
line, providing a light grasping, 77mm objective
lens and anexcelent depth of field. Despite their
size, they are relatively light in weight. Four
different variations are available. ‘
hiah TheﬂTSIN—"Iaj?tr;d;;SN—.E models are both

igh optical- quality 7imm aperture spolting
scopes. - The TSK-1 fEatures offset 45 degree
angle viewing-and thie TSN-2 is the stralght-
thiough versign. The 77mm objective gives
axceplional Brightness, clarity and sharpness
with'a 60% inére@sa.in light gathering ability over
the mote convenitiohal-sized, 60mm scope. This
also allows:excellent low light performance.

The TSN-1 and the TSN-3 provide com-
lortable viewing for elevated objects, with its 45
dagree eyepiece position. This also allows the
observer to use a shorter height on the tripod.
The eypiece can be rotated, with click stops at
convenient viewing angiles of 0, -90, or +90
degrees.

The TSN-2 and the TSN-4 models use the
more conventionat straight-through eyepiece
position which makes it easy to sight and follow
a moving object. This position is also easier lo
use with a car window mount.

The TSN-3 and TSN-4 models have as-
sentially the exact same features as the TSN-1
and TSN-2, but with Fluorite—coated lens ele-
ments. This Fluorite coating yields images that
are sharper and brighter, with unmatched image
clarity and colorfidelity. The observed difference
is most noticeable under low lighting situatiens or
at high magnification.. Fhotographs of
extaordinary optical quality are possible with
these lens elements.

One of the main aftractions of the Kowa
scopes is their excellent seleclion of high quality
eyepieces. Standard eyepieces for the TSN
Models include 25X, 40X, 60X and 77X. For wide
angle viewing, there are magnifications available
at 20X and 30X. A 25X long eye relief eyapiece
is exceallent for the person who must view with
eyeglasses. The popular 20-60X- Zoom offers
fiexibility for field use and coffers a fair amount of
eye relief for comiortable observation throughout
its range. This eyepiece is considered oneofthe
finest Zooms available in a spotting scope. The
TSN Models always rate at the top in comparison
lests of quality spotling scopes.

The Kowa TSN and TS models are de-
signed lo provide high quality photegraphic re-
production when used with an SLR camera. The
optional photo attachment mounts easily to the
rear of the scope and atlaches to your camera
with an appropriate T-ring. Two photo attach-
ments are available, specialized lenses opti-
mized for photography, which deliver the tele-
photo equivalent of a high quality B0Omm, {10 or
1200mm, 1/15 camera lens,

Kowa TSN-2

Kowa TSN Models
Description: Kowa TSN 77mm
TSN1 Offset Eyepiece

TSN2  Straight Eyepigce

TSN2  Ofisel Eyeplece  Fluorite
TSN4  Straight Eyepiece Fluorite
Specifications:

Length
TSN1&2 i4.9"
TSN24&4 14.7"
Eyepileces:

Weight
47 oz.
46.4 oz,

Field Exit Eye

Magnilication of View* Pupi Relief

OXWA 177 39mm  12Zmm
30XWA 21 2.6mm 11mm
25X a3 Jimm 16mm
25X LER 83 31Amm  29mm
40X 57' 1.9mm  11imm
60X 39 1.3mm  9mm
77X i) 1.0mm 7mm
20-60X(20X)- ' 3.9mm  21mm
Zoom [(6B0X) g7 1.3mm  9mm
*@ 1000 Yds,
Close Focus Distance: 19 feet
Telephoto:  BOOmm {10

1200mm /15

Accessories Available:
Telephoto Attachment

TSN-PA2 - 800mm /10
TSN-PA4 — 1200mm f/15
Waler Resistant Case made of Cordura Nylon

TSN182 CNW-1
TSN2&4 CNw-2
Soft Vinyl Case with Strap
TSN1&3 CN-1
TSN2&4 CN--2

Note: The popular CNW case 1s padded and
water resistant with various zippers and velcro
fasteners sothatthe scope can be used on the
tripod without removing this case.

Interchangeable Eyepieces

TS Models

.. The TS-801 and TS-602 offer the same
high performance features found on the TSN-1
and TSN-2 models but in the more conventional
60mm aperture. The multi-coated objeclivelens
delivers excellent brightness and resolution:
These scopes will perform well at higher magni-
fications, beyond the capability of many other
models with B0mm objectives.

Designed to be lightweight and rugged, the
body style of the TS models is offered in both 45
deg ge angle (TS-601) and straight-through
{TS-602) viewing positions. The TS Models
include a built-in, retractable sun shade and a
smoolh, guick focusing knob for one-finger op-
eration.

_ Anexcellent selection of bayonet mounted
interchangeable eyepieces are also available.
Amon%lhe most popular are the 20-80X_Zoom,
the 20X Wide Angle and a 25X Long Eye Relief.

Kowa TS-601

Kowa TS-602

Kowa TS Models
Description; Kowa TS 60mm
TS-601 Offset Eyepisce
TS-602- Straight Eyepiece

Specitications: o

Length: . Weight
TS-601 15.0° 3719z
TS5-602 14.87 36.4 oz.
Eyepieces:

Field Exit Eye

Magnitication ' of View* Pupil Relief
20XWA 162' - 3.0mm  1lmm
25X 93 ‘2.4mm: - 16mm
25X LER 93' “24mm - 30mm
40X 57 1.5mm  12mm
20-60X(20X) 93" 3.0mm 6mm
Zoom ({60X) 51’ 1.0mm 3mm
*@ 1000 Yds.
Close Focus Distance: 22 feet
Telephote:  800mm f/10
Accessories Avallable:
Telephato Altachment

TSN-PAZ - 800mm {110
Soft Vinyl Case with Strap

TS-601 C-601

TS-602 C-602

All Kaw& spolting scopes are protected with a
lifetime warranty.

Many of the Kowa eyepieces are designed with
extended or long eye relief, As a result, comfort-
able observation is made without the need to
position the eye close to the eyepiece. This
design, along with flexible; fold-down rubber
eyecups, accommodates those who need or
prefer to view with sun or eye glasses.

Copyright 1992 Eagle Opijes
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EXHIBIT 2
TO DECLARATION OF
DANIEL C. HAMILTON



























































































































EXHIBIT 3
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EXHIBIT 6
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