ASTRO-PHYSICS, INC

ASTRO-PHYSICS has been developing telescopes and accessories
for the advanced amateur since 1575, We now affer an extensive line
af precisian telescepes and mountings, all with outstanding perform-
ance for a varety of cbserving needs, If you have decided that refrac-
tors Mt yeur reguirements, you will find our line of Apochromats to
have the highest performance of any refractor on the market. Qur lele-
scopes were developed with ihe active cbserver in mind. We have
concentrated on those things that make observing a joy. sharp high-
resoiution optics, rugged vibration-free mountings and easy te use ef-
feclive accessories.

HISTORICAL PERSPECTIVE

Agtro-Physice has been at the forefront of optical design for more
than a decade, In the eardy 188Ds, Mr. Roland Christen, founder and
president of Astro-Physics, infreduced the first high performance af-
fordable apochromats to the amaleur markel. These early Astro-
Physics refractors were quite revolutionary and were a major influsnce
in the rebirth of refractors.

The more common achromats availabie at that time showed signifi-
cant chromatic aberration even with focal lengths of 115 Thay were
{and still are) very long and awkward, paticularly if portability to a dark
sy site is desired. Both 3115 or 6'115 doublet tube assemblies (focal
lengths of 75 and 90 inches respectively) require a substantial mount
on a tall pier or tripod to accommaodate the length of the instrument
and caunteract the tarque reaction that is inevitable when the breezes
blow. The chromatic aberration coupled with the enormous size and
weight of these instruments and their mountings detered many ama-
teurs from using refracters larger than 4" in the 1980% and 70s,

Az an avid amateur astronomer, Raland was diszsatisfled with the tele-
scopes that were awailable in the 19705, He knew that even the achino-
mats of the day showed snappier images than his B"SCT, but he
wanled a shorter scope which could be used for photography as well
8= high definition planetary images. Owver a pericd of several years, he
designed and built several refractors with sharer facal lengths using a
triptet design, The celor correction was very good even as short as (6.

In the 1280s and 90s, Astro-Physics' optical designs evolved several
times and with each new design, new levels of performance were
achieved. The quality of construction of the tube assemblies, sophisti-
cation of the mounts and range of accessories have also improved
each year.

In 18992, we were very praud to infroduce our line of refractor [enses
which incorporated synthetic fluerte ED glass in various eptical de-
signs. This oplical material has further revolutionized the modern re-
fractor by all but eliminating the [as! vestges of false colar in fast
refractors

Sinca the early 90s, we hawe expanded our production facililies with
the most modern CHNC production eguipment available. This includes
camputer automated lathes and machining cenler complete with a
CAD-CAM design center. We have also installed one of the most ad-
vanced optical production sysltems in the world, the Oplicam SX, a
computer aulomated precison-lens generatar originally developed to
produce high-end military and space optics.

ASTRO-PHYSICS DESIGN PHILOSOPHY

At Astro-Physics, we are fully committed to the production and devel-
cament af amateur telescopes and accesseries, Our geal is to pro-
duce the highest possible quality components and keep them
affordable lo the average amateur. Amateur telescapes are the only
product that we produce; we do not get sidetracked inte commercial or
miktary projects. Most of our technical and production staff are ama-
teur astronomers themselves, sa they understand the unique needs
af our customers, We strive to build almest every part from scratch at
aur awn facility in Reckfard, [llinois. This includes not only the individ-

uzl optics, but alsa the critical gears, circuit beards and componenis
right down to the knobs and fitlings.

APOCHROMATIC LENS DESIGN

Qur objectives are APOCHROMATIC, which means that the images
are essentially free of false color, beth visually and photographically.
Wie have chosen the most advanced synthetic fluorite E.O, glass {o
be the heart of our optical designs because of its excellent Bght trans-
mission and superior correclion of all the monochromatic and poly-
chrematic aberrations. There are many less expensive E.O. {Extra low
Dizpersion) glasses on the marke! which can be used to make refrac-
tor lanses. The most cemmoenly used E,D. materials anly partiaily cor-
rect the secondary spectrum errors, while the least expensive
versions are little better than traditional crowns used in old fashioned
doublets. Lenses made from these materials can provide safisfactony
viewss for some individuals, but fhose amateurs who demand that last
bit of contrast and definition will find there is no satisfaction in using a
lens made from cheaper materials.

The StarFire EDF design was originally developed for our 6" asiro-
graph. We found it to perform superbly as a visual planstary instru-
ment and therefors converted all of our lenses to that design,
including the 103 Traveler. The views are extraordinary. The superb
colar cormection of these EDFs surpasses the flucrite doublets, par-
ticularly in the far viclet part of the spectrum where Technical Pam
films have their highest sensitivity. Cur latest designs have excellent
infrared corrections to 10,000 Angstroms, making them very suitable
far CCLD imaging.

The fast focal ratio of the StarFire EOF design is particularly attrac-
live to amateurs who long to achieve superb, wide field astrophotos.
For avid astrophotographers, we offer these EOF refraciars with giant
4" focusers o allow coverage of very large film formats with minimal
vignetting. In the hands of knowledgeable astrophotographers, these
instruments can produce superb, professional astrophotos of all their
favorite deep-sky objecis. Images are so sharp, it takes 307 ¥ 40¢ en-
largements to resalve the finest details.

Vi'e also offer several models with the EDFS designation that incorpo-
rate the 2.7 focuser, These refractors are for those amateurs who
desire the ultimate portable, versatile refractor, but who do not require
the farger focuser.

One of the imporiant advantages of a short focal length is that the
miounting ¢an be smaller, lighter and more compact. The result is a
highty portable refracior system with superior imaging gualities, ideal
for & wide variety of astronomical werk from  high-pawer
lunariplanetary to deep sky astrophatograghy.

MOUNTINGS

Astro-Fhysics mountings are designed far solid stability under a vari-
ety of abserving conditions, At the same time, the mounts are truly
portable so that amateurs can transpert them 1a their favorite dark-sky
site and sel them up quickly and acourately. The mountings break
dowwn inte manageable sizes, but when sat up, they are extremely rug-
ged and steady platforms. We have alzo developed a very accurate
warm gear set to insure smoath, effortless tracking of celestial ohjects
for all visual and photographic purposes,

To achieve these performance criteria, we combined the latest tech-
nology wilh time-tested design concepts. The basic mounting configu-
ration was engineered with proper vibration and strength of materials
criteria. As in a good building design, all loads are channeled into
massive load-bearing cross sections to their final destination - the
ground, This is done in a way thal minimizes weight and size whie
maximizing rigidity. To this stability, we have added a drive that is ac-
curate and sophisticated encugh for the most demanding application.
We starfed with a custom-manufactured fing-pitch worm gear and
added a high-resolution stepper motar with a guart2 micro-drive push-



buttan controller that makes tracking the stars @ snmap, even for
baginners

ACCESS0RIES

Tao these basic telescope components, we have added a whale list of
gooessories that make our telescopas versatile. From camera agapt-
ers o telecompressors, we have carefully designed them for their
funciionalty and compatibility. They are all tested and proven in the
field under actual obsering conditions.

ASTRO-PHYSICS FACILITIES AND STAFF

In September 1980, our dream of moving into a new, specially de-
signed facility came true. Since Asiro-FPhysics is one of the few tele-
scope companies that actually make most of the llems in their product
ling, wa needad a building that would allow us to perform each func-
tion in the mest efficient manner. Over the years, we have assembled
a siaff of talerted, skilled craltspeople dedicated to producing very
high quality products. They take personal pride in their accomplish-
menls and in your satisfacticn.

OPTICAL PRODUCTION

We manufaciure all of our lalescopes in aur modern optical fasiity, so
aur lelescope oplics are 100% AMERICAN-MADE. We use only pre-
cision "A" grade optical glass, which has high light transmission ehar-
actenstics and s free of strize and imperfection.

All optical surfaces are polished on pitch and hand-correcied. Each
lens 15 tested, polished and retested repeatedly throughout the pro-
duction process. We continue until the desired performance is
achieved.

In 19595, we installed a new Oplicam SX computerized microgrindg
system fo cur optical department. Originally developed at the Univer-
sity of Rochesler Oplics Laboratory far advancing aptical technobogy
in America, the Oplicam system completely eliminales all traditional
tosling and fisturing needed for fabricating precision oplics, A raw
glass blank is loaded info the machine, and a finished, ready to polish
lens element resulis in only 25 minutes. All this i= accomplished with-
aut grinding components or grit. The glass surfages are rough and
fime ground, edged and optically centared with a series of special
bound diamond tools. Tool motions are computer controlled with 100
nanemeler resolution. Almost any spherical surface can be gensrated,
convey ar cancave, as well as the mast complicated asaheric that can
be described by a mathematical expression. This is all done in a
clean, temperalure controlled envirenment that ensures the highest
possible accuracy and precision in the final product.

Where the oplicians used to spend an inerdinate amount of time in
the dirty, time consuming job of grinding, they can now concentrate
much mare fime on polishing and figuring the aptical surfacas, The
Cpticam SX facility is just one example of the total commitment we
have at Astra-Fhysics o the hobly of amateur astranomy

As part of our overall Cluality Program, Astro-Physics installed a
Fitzeau interferameter that allows us to measure the wavelront error of
a lens during the final figuring phases. The lens is held in a special
multi-peint Tlotation cell in a vertical arlentation to simulate actual ob-
senrding conditions. The interferometer uses two wavelengths of light,
yallaw and green, to fully characterize lens aberrations.

The interfarameter is used as part of the lens making process, not
just as a final guality assurance check. Lenses are finished one ata
time until they meet or exceed our quality standards, A lens is finishad
when it displays a wavefront accuracy of L350 RMS (Strehl Ratio of
98.4%). This is well within the diffraction limit, and a lens with this
smaooth of a wavefront will be a superh planetary objective.

DESIGN ENGINEERING

We are fartunate to have en our staff one of the mest capable of all
amateur telescope designers in the waorld today, His experience goes
back mere than 30 wyears and includes refractors, reflectors,
Cassegrains and mountings of every size and description. \What be-
gins as drawings and caleulations on the computer screen eventually
ends up in the hands of our lop grade machinist as a finely crafied
work of art. Our CAD-CAM system is so sophisticated that every sur-
face of a part is fine machined and de-burred automatically. Even
paris that are buried deep inside an assembily and may never be seen
by anyone are fully machined, de-burred and finished to a high degres
with no rowgh edges or saw marks to mar the integrity of the final
product.

MACHINING CAPABILITIES

Mazt of our cemponenis are machined in-house on aur ulra-maodern
J-axis CNC (compuierized numerical control) lathe and CHNC machin-
ing center. Gur highly skilled machinists maintain very accurate toler-
ances so that parts fif logether precisely with no slop. As a result, our
mauntings are very rigid and our fecusers are smocth with no wobble

TUBE ASSEMBLY

Tube assemblies are now fully machined, complete with machined-in
baffles, on our CHNC lathe. This insures that all mechanical campe-
nents from the focuser ta the lens cell are accurately held in perfect
optical alignment. The fubes are finished with a high quality palyure-
thane autamotive paint on the aulside, and a flat black finish on the
inside.

MOUNT ASSEMBLY

Cur mount assembly department is staffed by highly experienced pro-
fessional telescope makers who are also advanced users and cbasern-
ers. Consequently, they understand haw a precision mounting should
feel and be adjusted. This experience is brought 1o the construction of
each mounting. The compenents of cur hand controllers are carefully
soldered to the circuilt boards and tested prior to shipment. Gircuit
boards and electronic components are purchased fo the mare rugged
industrial specs instead of the cheaper consumer SpECS 50 COMMON
in inferior equipment. The components of our lelescape dives will
perform properly from the coldest Arclic to the hottest desert condi-
tions that an amateur is likely to experience.

PACKING AND SHIPPING

When you receive your order, you will discover that a great deal of
care was given to the safe packing of each item. It is very rare that any
itemn is damaged during shipment.

OFFICE PERSONNEL

The office staff will be your primary source of information regarding
products and prices, estimated delivery dates and the status of yaur

——

-

Astro-Physics offers unique, unohstructed, highly corrected optical systems designed fo give a lifetime of
observing pleasure. When choosing a felescope, we encourage you fo campare, side by side, optical and
mechanical gualities with scopes of similar and even greater size.

ASTRO-PHYSICS, INC

11250 Forest Hills Road
Rockford, IL 61115-8238
U.S.A
Phone: 815-282-1513
Fax: 815-282-9847

arder. |f we can be of assistance to you in any way, please ash.
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ASTRO-PHYSICS

[ 105 F6 TRAVELER EDFS - 4.1 aperture (105EDFSs)

Imagine an apo refractor with a 105mm (4.17) aperture, focal ratio of
1§, in a tube assembly that has an overall length of 187 The 105
Traveler is the culmination of years of optical research by Roland
Christen of Astro-Physics almed at developing a very fast and port-
able telescope that will allow you to enjoy sharp, high-contrast images
wherever you go.

The Traveler 15 an awesome performer both at night and during the
day due lo the superb figure of the lens and extremely efficient design
of the optical systern. Based on light gathering area alone, the Trav-
eler has 36% more light grasp than a 3.5 Maksutov and 10% more
light grasp than a 100mm refractor,

Duning the daytime, delicate detail and vivid calars of flowers and wild-
life are a true joy te observe. When viewing at night, the high light
transmission of the extremely pure optical glass becomes immediately
apparent. With a 2" widefield eyepiece, we have seen the entire Veil
Mebula, including the very faint inner region, all in one eyepiece flield
of vieww. The North American MNebula region is so bright and clear, it
looks like a desp-sky astropholo. Pop in a high power eyepiece, and
you will be rewarded with truly stunning wviews of the Moon and plan-
ets. Jupiter will amaze you with sharp resolution of the bands, fes-
toons, white ovals and the Great Red Spot. This scope shows detail
on Saturn and Mars that rival views in much larger instruments.

The Traveler is a fabulous astrograph. With a Pentax 6 x 7cm camera
coupled with our 2.7 field flattener specifically designed for this in-
strument {67PF4E), you can caplure 56 x 6.6 degrees of stunning
star fields, clusters and nebulas at 16! If a faster focal ratio in a 3Smm
format is desired, use our Telecompressaor (27TVPH) for 4.5, or our
Zx Barlaw (BARZX0) for M2 exposures,

Please refer to the “Astro-Physics Apechromatic Refractors” section
for specific information regarding the optical design and mechanical
construction of this fine refraclor,

Pairing the Traveler with the 400 German Equatorial {400QMD) will
assure your greatest enjoyment of astronomy, The dual axis drive
keeps the object that you are viewing in the center of the eyvepiece al-
lowing you to relax and enjoy the fine defail. Mature studies are most
easily accomplished with an att-azimuth mount such as the TeleVue
Gibraltar

Whether traveling lo exolic eclipse locations, your favaorite camping
spot, bird walching expeditions or just into your backyard, this little
gem will provide you with haurs of observing pleasure,

SPECIFICATIONS
Color comeclion:
Clear aperture:1 105mm (4.17)
Focal length: 610mm (247) (actually 15.8)
Resolution: 1.1 arc seconds
Coatings:
hagnification range 12% to 400x
Tube assermbly;
engraved focuser
Focuser type:

Telescope length: 48cm (15") wf dewecap fully retracted

Weight with dewcap: Slbs. (4 kg)

Carrying-case type: Custom padded soft case

Case oulside dimensions: 217 x 108" x 77 (53cm x 27cm x 18cm)
Weight of case: 3.51bs. (1.6 kg)

5mm prime-focus field: 23 x 3.2 degrees @ 5.8

35mm telecompressor field:
3omm field with 2x Barlow: 1.1 x 1.6 degrees @ 111.6
Gx Tem pnme focus field; 56 x 6.5 degrees @ 5.8
Specifications subject lo change withou! notice.

29x 4.1 degrees @ f4.5

[7 105mm Traveler EDF, 400 German Equatorial with Encoders,

Adjustable Aluminum Triped and other accessories

Less than 0,01% fecus variation from 405nm to 706nm (r to h wavelengths)

Multi-layer, overall transmisslon greater than 97% in peak visual wavelengths
Black finish, 19" aluminum tube, fully baffled, permanently aligned cell construction: Mat black interior,

27" 1D, Astro-Physics rack & pinlon focuser, 4.5" travel; 2* and 1.25" adapters; 2.5" extension



ASTRO-PHYSICS APOCHROMATIC REFRACTORS

OPTICAL DESIGN

The oplical design of all lenses currently in praduction is patterned af-
ter the 6" EDF astrograph objective, The EDF design uses synthetic
fluerte, FPLS3, which has excellent optical, mechanical and thermal
prapertes, Although i is the mast expensive ED. aptical glass cur-
renitly available, its singular ability bo bring & wide spectrum of colors to
a comman focus places i several notehes above the nearest rival.
The two mating crowns that make up the final triplet assembly are
chosen to compliment the E.D.'s optical characteristics as closely as
possible, resulting in a well comected spectrum range spanning S000
Angstrams. While he color correction was ariginally chesen for pho-
tographic emulsions, these lensas are especially well carrected far the
critical visual colors from red fo vielel. This makes them superb plane-
tary instruments, aaslly rivaling and sutperforming the ald [ang focus
doublets.

OFTICAL PRODUCTION AND TESTING
STAMDARDS

Every production run slans with optical glass purchased to aur speci-
fications. Each blank s tested by our suppliers to meet H3 oplical
guality standards and is indlvidually =eriallzed and accompanted by an
interferogram. This level of precision is 50 times tighter than that nor-
mally guaranteed by the glass manuracturers in a precision annealed
pressad blank. We have found it necessary to specify this high purity
in order to guarantee that every optic we produce will meet our final
guality standard.

These blanks are then processed in our Opticam SX microgrinding
facility and polished by experienced oplicians. Each surface is paol-
ished to a fine sphere and tested by test plate interferometry. Three
elements are then matched and assembled as a set. Final figuring on
the front and rear surfaces is done Using aur green light Fiteeau infer-
ferameter which checks the wavefront accuracy. The interferameter
Immediataly shows wihen a pelishing lap is worn when 2ones develop
on the glass surfaces, A new lap can hen be made without guess-
wark to again produce a amooth surface.

To achieve the highest possible surface accuracies, we employ Su-
persmeath technigues, Cne of our principal oplicians specialized in
this polishing technique before jeining us at Astro-Physics. Su-
persmoath surfaces were ariginally made an Tirst surface mirrors used
in ring leser gyres. While it was mainly to prevent scattered noige in
the taser light, this technique also praduces very accurate surface
profites. Producing a Supersmeoeth surface is net easy, since the
piteh laps have 1o be eantinually monitared and re-made as they wear.
The polishing compound is a special liquid that can only be used in
the final stages of correction. The result of this lime consuming
metned is that individual surfaces can be fabricated with errors on the
order of 1/30 wave P-Y and a typical triplet apochromat containing six
aptical surfaces will have wavefron! ermars smaller than 1/50 wave
RMS at 543.5nm in the green.

The finished lens is then coated and assembled in a precision cell
whieh is fully temperature compensated. The cell is attached o the
tube assembly and the oplical alignmen! is checked at high power on
an adificial star. Tha lens is serlalized and all tost data including final
interferogram are stared in 8 computer file along with the customer's
name. Our success with Supersmooth technigues and the use of H3
quality blanks allows us to guarantee that all production lenses will
meet the 1/50 RMS (98.4% Strehl ratia) minimum limit,

CONSTRUCTION OF THE TUBE ASSEMBLY

The mechanical construclion of Asire-Physics refractors makes the
scopes completely frouble-free and keeps the oplics permanently
aligned, Their gargeous tube assemblies are precision machined in
our shep with modern CNC equipment, There are no fragile die casts
in these telescopes. Qur expert machinists fransform solid, aircrat-
quality aluminum inta a fully bafled tube assembly with a large num-
ber of knife-edge baffles. This eliminates as much stray light as

pessible for maximum contrast al the eyepiece. The exderior finish of
the tubes and dewcaps will retain their deep, lustrous beauty for many
years.

We have incorporated several significan! improvements te the tube
assambly to make it easier to fransport and set up in the fiald. The
dewcap slides over the lens cell for mere compact storage. An alumi-
num dust cover protects the optical surface when not in use, and a
fgam-fitted carrying case will help retain the beauty of your tube as-
sembly for years. You will appreciate the unique design and fine
crattzmanship af these fine lelescopes.

ASTRO-PHYSICS 2.7" FOCUSER (27FCCU)

Cur superb Astre-Physics focuser is a very finely crafted unit wilh
soveral unique featuras. The componenis are machined to exiremely
high tolerances, assuring that there is no wiggle between the draw-
fube and housing. Mare than a doZen knife-edge baffles are ma-
chined inta the wall of the drawtube and painted flat biack in order to
maximize contrast by essentially eliminating any infernal reflections.
The inside diameter (1.0.) of the drawtube iz 27" which allows the
avid astrophotographer to use a medium-format camera to capture im-
ages ina 2.25" x 2.25" format with minimal vignetting, The helical rack
and pinlen provides smeath mation, free of backlash or wobble, for
precision focusing. Our machined aluminum knobs were designed
with comfortable, firm handling in mind, The adapter thumbscrews are
substantial and easy to grasp.

Brass locking rings are an important feature of cur focuser. We real-
ize that many of our customers use a varlety of heavy and expensive
accesganes including 2 |b. eyepieces, 3omm and medium-format
cameras, binocular viewers, et Sa, we designed our focuser with re-
cessed brass locking rings at each thumbscrew locafion, As you
tightan the thumbscrew, the brass locking ring clamps onfo the part
that has been inserted. Consequently, your focuser drawtube, and 2
and 1.25" accessones are held securely in place, As an added advan-
tage, the brass will not mar the surface of your eccessories.

This focuser is included with all of aur StarFire refraclors {except
thase with a 4" Focuser) , The 2.7 focuser is also a first class choice
for the do-it-wourselfer who takes pride in canstrusting his own tube
assembly.

Al companents are machined of high quality aluminum. Housing is
black anodized

=Brass locking rings o sacure focuser drawtube, 2" and 1.25"
accessornes

«2" adapter iz aluminum, bBlack anadized, screws ints focuser draw-
tube, brass |ocking ring, thumbscraw

1,257 adapter is aluminum, black anodized, slips into 2" adapter or 27
diagenal, brass locking ring, thumbscrew, threaded for 48mm fiftars

Focuser extansion is aluminum, black anadized, threads inte focuser
drawtube, knife-edge baffles, 25" length, use for straight-through
wiewing

»Inside diameter of focuser draw lube js 2.7
“Focus fravel with the 2” adapter is 4.4"

Focus ravel with telecompresseor is 5.0"

aOverall length af the focuser when fully racked In with 2* adapter is
4.8”

alwerall length of the focuser when fully racked in with 1.25° adapter
is 528"

We invite you 1o compare the oplical perfarmance and mechanical
construction of any other scope of comparable size on the market to-
day, You will find that the Astro-Physics apochromatic refractors are
the finest, most versatile scopes of their size. Just ask our cusiomers.
worldwide,



ASTRO-PHYSICS

130 F6 STARFIRE EDFS - 5.1 aperture (130E0Fs)

At last - an easy to use amateur
telescope that can produce exquisite
astrophotos with almost no effort and
show excellent planetary images as
well.
+ Short tube length and light weight
for easy portability
« Advanced optical design produces
superb color correction
- Fast optics for deep-sky observing,
astrophotography and CCD
« Field flattener available for 6x7cm
photography

FEATURES OF THE OPTICS

= Very high correction of spherical and chromatic aberrations

= \isual and photographic fecus is identical, eliminating the
read for light-absarbing fillers

o Clear, colorfres glass types result in brighter, more contrasty
images

= Stunning lunar/planetary and deep-sky views

o ldeal for 35mm and medium-format desp-sky
astraphstography and CCD imaging

= High-resclution oplics are a good match for fine-grained
Technical Pan emulsions.

FEATURES OF THE TUBE ASSEMBLY

Feli-lined dewcap slides over cell for storage

= Fully bafflad tube and focuser assures Righest conlrast
o Giant 2.7 focuser allows coverage of 6 x Yom formals Y
2" and 1.25" adapters with brass locking ring, 25" extension 130mm StarFire EDF, 400 German Equatarial with Encoders,
~  Beautifully machined parts and expertly finished in hard Hardwood Tripod and other accessornes

polyurethane paint or black anodized

o Aluminum lens cover to protect against dust
Sturdy foam-padded carrying case

SPECIFICATIONS

Caolor correction: Less than 0.01 % focus vanation from £05nm te 70Bnm {r to h wavelengths).
Clear aperiure: 130mm (5.12")

Facal length: TEOmm {30.7")

Resolutan: 0.87 are seconds

Coatings: Multi-layer, averall transmission greater than 97% in peak visual wavelengths
Magnification range: 224 to 500«

Tube assembly: ‘WWhite, 5.5" aluminum tube, baffled, flat biack interior, engraved push-pull tens cell
Focuser bype: 2.7 1.0 Astra-Physics rack & pinton focuser, 4.5" travel; 2" and 1.25" adapters; 2.5" extension
Telescope langth: F24mim {28.5") wi dewcap fully retracted

Weight with dewcap: 15 Ibs. (6.6 kg)

Carrying-case type: Wood case with grey vinyl covering and foam-lined interiar

Case oulside dimensions: "2 Q" (T9omx 23 om K 23 cm)

Weight of case; 14 1bs. (6.4 ka)

F5mm prime-focus field: 1.7 1 2.4 degrees @ f6&

33mm telecompresaor field: 23 x 33 degrees @ 4.5
35mm field with 2« Barlow:  0.9x% 1.2 degrees @ f12
Gy Tem prime facus field: 4.4%x5.1 degrees @ 16
Specifications subject to change withoul notice.



ASTRO-FHYSICS

155mm 7 STARFIRE EDFS - 6.1" aperture (155EDFS)

ULTRA-PORTABLE WITH 2.7" FOCUSER

Although we criginally designed the 155mm 7 StarFire EDF (6.1" ap-
eriure) fealuring our gigantic focuser and feld flatener with the avid
astrophotographer in mind, we have come to appreciate the versatility
af this instrument. At the urging of our customers, we now offer the
same exgellent 155mm 7 lens in a lighter weight ube assembly with
aur 2.7" focuser.

Wide continue te be amazed at the compact size of this instrument. A
last, @ 81" refractor with an overall length of 40" (with dewcap re-
fracted). This is less than half the length of an 115 and approximately
a foat sharler than an 8! In fact, it is about the same length as a
130mm 18, but with an inch maore of aperurel You can transport it ina
smalier car, slare it in less space, invest in & smaller mount and
sharler plertriped. This instrument is the fulfilment of the astrono-
mer's dream far a truly portable 6.1 refractar,

The EDF is supefb as a visual instrument. |t is easily capable of high-
power observations of Ine moon and planets, Secondary spectrum is
nearly absemt at any power which allows you lo diseriminate the subtle
color varations an the surface of the planets. Deep-sky views are
equally Impressive due 1o the very high transmission of the three glass
types, Performance will rival larger obstructed systems because the
contrast is excellent, Individual stars of globular clusters are sharply
efched against veivet black skies. A beautiful sight!

This refractor can, of course, be used photographically with a 35mm
camera at prime focus with anly a simpie camera adapter or at a fast
f5.2 with the cplional flat- field telecompressor. A single elemeant field
flattener is available for the Pentax 6 x 7 medium-format camera, how-
ever the figld is vignetted in the corners due to the restriclions of the
2.7 focuser (full coverage requires the 4° focuser’d” field flattener
combination), The 2.7" facuser is inlerchangeable with the 4" model
should you choose at some time In the future to upgrade 1o the ful
EDF package,

Please refer lo the “Astro-Physlcs Apochromalic Refractor” section
for specifc information regarding the optical design and mechanical
construciten of this fine refractor,

Several mount choices are avaltable for the 155 StarFira EDFS refrac-
tor, hany of aur customers have chosen the 600E mount and hard-
wiond tripod combinatian for its light wisight and easy portabliity, These
astronamers are primarily inlerested in visual astronomy and occa-
sional astropholography. For more serious astropholographers, the
8900 or 1200 German Equatorials would provide a more solid base of
support in conditions of light wind.

ASTRONOMY TEST REPORT

In the test report entfitlied “Astro-Fhysics Refractors Big & Small”, in
the September 1993 isswe of Astronomy, Alan Dyer described the
performance of the 155mm 7 EDOF during his winter absernving ses-
sions. Please nate that the arlicle referred to this Instrumen] as an
EDT.

SPECIFICATIONS:
Color correction |

Clear aperture : 155mm (6.17)

Focal length ; 1085mm (43" efl

Resolution : 0.74 arc second

Coatings:

Magnification range : 20 to G00x

Tube assembly ;

Focuser type :

Telescope length ; 1041 mm (417) with dewcap fully retracted
Tube weight - b

Carrying Case: Foam-fitted, vinyl-cavered plywood case

35mm Photegraphic field at prime focus -
3omm Photographic field with Telecompressaor;
35mm Phatographic field with 2x Barlow

6 x 7 cm Phoetographic field at prime focus ¢

"Optical performance of the 155EDT was impressive. 1t produced
nary a trace of false color even on Venus. Equally impressie, this
scope provided superh images as soon as it was sel outside. Even in
sub-freezing temperatures, image quality, though not perfect at first,
was surprisingly sharp frem the start. In cold weather, after a modest
settle-down fime of 3D minutes, in-focus star images were textbook
Alry disks with a well-defined fiest diffraction ring and a frace of 2 sec-
ond outer ring. There was no sign of spherical aberration, lens figure
changes, heat plumes, or distorted Airy disks due 1o tube turbulance.”

We couldn't have said i1 better aurseles,

155mm StarFire EDOFS with 2.7 focuser, B00E German Equatanal,
Hardwood tripod and accessories

Less than 0,01 % fecus variation from 405am to 708nm (r to h wavelengins)

Multi-tayer, overall Iransmission greater than 7% in peak visual wavelenglhs

White, 8.5" aluminum lube, baffled, flat black interior, push-pull lens cell, engraved retalning ring
27" LD, Aslro-Physics rack & pinlon focuser, 4.5 travel, 27", 27 and 1.25" adapters, 2.5” extension

1.3 x 1.8 degrees @ 17
1.7 x 2.4 degrees ) 15.2

0.6 x 0.0 degrees @ 114
3.2 x 3.7 degrees @ f7 (vignetted)
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155mm f7 STARFIRE EDF - 6.1 aperture (155EDF}

ASTROGRAPH WITH 4" FOCUSER AND 4" FIELD FLATTENER

This 158 7 StarFse EDOF (81" ap-
erture) was designed to be the ultimate
astrograph while providing uncoempeo-
mising visual perfomance. Quistanding
photographs published in Sky & Tele-
scope, Astronomy and vanous mbema-
ficnal astronomy magasnes can anfy
hint at the dedail of the original prints and
negatives. The 30" x 40" prints of the
Lagoon' Trifid and Harsehead Mebulas
that are on display in our showroom
show incredible pinpomnt star images
frern ane side of the print to the ather
with o sign of image degradahan Truby
amazing Photographic spot dameters
measure 5-20 micrans aver a S degree
fizkd (4" circle}, The fast 17 focal rato
capiures elusive and faint deep-sky ob-
ects easily with incredible detail. This
lens has autperfarmed mirror bype astro-
graphs btwice its sze, as we had
predicted

The EOF is superb as a wvisua’ instru-
ment as well |t is easily capable of high-
poweer observalions af the moon and
pianets. Secondary specirum is neary
dbsent at any power, Deep-sky views
are equally impressive due to the very
high transmission of the three glass
Typees,

In the astrographic configuration, 1he lens is a S-element design in 2 groups
(3 elements in front, 2 in rear). The heart of the frent triplet apochrmmatic
lens is an ED glass and 2 crowns This combination totally eliminates all
secondary spectrum, coma ard sphencal aberration. The rear lans 5 a
2-ement field Nattene thal eliminates astigmatism and field curvature. In
the visual configuration, the rear Z-element lens is removed and replaced
with a standard visual agapter. This adapter aliows all our usual accesso-
mes to be attached, as well as all standard 27 and 1,25 cculars,

The tpe assemnbly comes fully baffled for a 5 degree 4" field, The gant 4°
foeuser & sk smooth and can be locked for long lime-exposure astropho-
tography. Although # is possible to altach yowr own custom-made film
holder, we heve determined that the most practical camera bazk e the Pen-
tax G % 7om medium-format camera. Field coverage = 3 x 3.5 degrees. Af-
ter 4 years of field research, we've chosen this camera becauss it holds the
film critically flat withoul the use of special vacuum atlachmenis. This is not
the case with alber, less expensee film backs, The Pentax allows the user
to critically focus directly an the graund giass with a high- pawer meagnifier,
assuning the highest possitie resoluion.

Anciner feature is (e axira large opening and minimum back distance to
the film plare which minimizes the :neviable vgnetting of the light in the ex-
trerne comers of the format. All the Impartan! color and black! white flms
are availanle in the 120 format, which is not the case with large formats. |tis

SPECIFICATIONS

1:35mm StarFire EDF with 4" Focuser, 900 German Egquatorial, 1
with encoders, protetype short pier and astrocamera, 8Jmm

Guidescope and other accessaries
J

for these reasons that we have standardized on the Pentax 6 x 7 and offer
all the attachmants necessary to use with the 155mm EDF.

The Astro-Physics giant 4" focuser i5 iy versatile The 4 1D of fhe deaer-
tube will allw mandmum coverape of the Pentaw 6 « 7 em regathe far me-
dium format photography. The insde of the drawtube has a senes of
Imife-edge baffles for mawmum confrast. When you wish lo use your
35mm camera with the Astro-Physics telecompressor (27TWPH) for even
faster exposures (15.2), you can atach the 27" reducer and camem
adapter (PFC—) and you are ready ta go, The 2 and 1.25" adapters will
allow yout to use all of cur standard accessories to masimize your visual and
phalographic applications.,

Either thw 800 of 1200 German Equatorials are recommended far astro-
photography, depending on your reauirernerts for porabilty and the
amount of wind you are ety to encaunter at your photographic sde

Less than 0.01% fecus variation frem 405nm ta YOEnm (r to h wavelengths)

Multi-layer, overall transmission greater than 57% in peak wisual wavelengths

White, 5.5 aluminum fube, baffled, flat black interior, push-pull lens cell, engraved rataining ring
40" 1.0, Astro-Physics rack & pinion focuser, 457 travel, 27, 2" and 1.25" adapters, 2.5" exiension

Calar cormection

Clear aparture ! 1583mm (6.1

Fecal length - 1085mm (437 efl

Resalutiar | 0.74 are second

Coalings

Magnrification range 20 te SO0

Tube assembly

Foouser type :

Telescope length 1341 mm {417) with dewcap fully refracted
Tube weight © 27 |bs

Frald Flattener:
carrving Case:
3xmm Pholographic field at prime focus
35mm Photographic field with Telecompressor:
33mm Pholographic: field with 2x Barlaw

& x 7 cm Photographic field at prime focus :
Maximum Photographiz Field

4" diameter 2-slement with multi-coatings
Foam-fitted, vinyl-covared plywood case

1.2 x 1.8 degrees @ 7
1.7 x 2.4 degrees @ 15,2
0.6 x 0.9 degrees (@ 14
3.2 % 3.7 degrees @ 7
5 degrees, 4 inch circle
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400 GERMAN EQUATORIAL MOUNT WITH

QUARTZ MICRO-DRIVE (400amb)

TIGHT, COMPACT, STRONG

SMOOTH, SOLID PERFORMANCE
The bwo most impartant considerations in mount design and construe-
fign are maximum strengthfrigidity for a given size and accuracy of the
drive system. Without this basic foundation, all other fealures of a
mount are just superflucus frills. The Astro-Physics 400 Egquatorial
was engineered to be a compact, firm platiorm for your high-resolution
ingtrument. Whether vour interests are purely visual or include astro-
phoiography, 2 steady image in the eyepiece or camera viewfinder is
exiremely imporiant.

The 400 is constructed of the highest quality components lo provide
you with years of ohserving pleasure, All parts are precisely machined
on our computerized CHNC lathe and machining center using solid or
thick wall aluminum and stainless steel, Machining loleranses are very
high to achieve a tight, solid fit of all components. There are no thin
wall, weak, paraus die caztings as in most ather mounts of compara-
ble slze. Ve avoid the use of any carbon steel shafts or plated steel
fasteners because thay will deteriorate with trme. This mount will not
rust or bind up and will retain its appearance and function throughaout
the years.

Both axes respond to fingerfip pressure wilh unparalleled smooth-
ness. Built-in clutches can be disengaged for ulira-smooth sweeping
or locked for astrophotegraphy. The worm gears, metors and drive
eomponents are enclosed to protect them fram dirt and dust. With the
185 Traveler, the 400 mount damps out in one second when mounted
on the ghtwelght aluminum tripod.

Your 400 maunt can grow with your skills and interests in astronomy.
You can enjoy the visual pursuits of astronomy with the mount as it is,
or enhance your ease of locating objects with our optional enceders
and JMI digital selting circles. If vou plan to take astrophotoes, you will
b pleased with the solid stability and inherent accurate tracking capa-
bility of the drive systern. The hand cortraller eonfains a plug-in for the
Santa Barbara Instrument Group (SBIG) Star Tracker/imaging Sys-
tems. These unils will allow you to aulo-guide astronomical photos
and explore CCD imaging. Please refer ta the information sheets that
describe these oplions more fully.

When coupled with the cptions described separately, the 400 German
Eguatorial mount will be vour portable abservatory, This handy mount
can be lifted easily into your backyard, packed conveniently into your
car or carned aboard an aifliner for travel to anothar hemisphers.

FEATURES

~Precision machined aluminum with radiused edges

2Gears and motors are Tully enclosed

siZear in declination axis allews full 350 degree continuous rotation;
scope can move through 2enith for phatography

725" (6.4cm) hollew right-ascension and declination shafts maximize
strength at minimum weight

*Large thrust bearings form ulira-stable thrus! surfaces for tremen-
dous rigidity in a small package

“Right-ascension shaft threaded for optional polar scope allaws queck,
accurate palar alignment in the field

‘Removable stainless steel counterweight shaft far compact storage
"Engraved setting circles with Porter Slip Ring Design; polar axis ring
is driven: it follows 1he stars without needing to be reset each time
you bok at a new object

‘Fine altitude and azimuth adjustments far quickly and accurately ze-
roing in on he pole inthe field
Black anodized finizh will retain its lustrous beauty for years

-Base fits into 6" diameter pier with 0.083" wall thickness.

SPECIFICATIONS OF EQUATORIAL HEAD

Werm wheel: 37,192 teeth fine-pitched bronze wheel

Worm gear: Stainless steal

Latitude range: 10 to B4 degrees

azimuth adjustment: Approximately 25 degrees

Setling circles: Puarter Slip Ring design

Right ascension: 10 minute increments, pointer
engraved both Mortherm/Southern

Declination: 1 degree increments, pointer

Capascity: YWill accommadate refractars up to 5"

reflectars to 6", Cassegrains to B"
Weight of equatorial head: 21 Ibs (8.5 kg)
SPECIFICATIONS OF QUARTZ MICRO-DRIVE
»High=resolution stepper motors in both axes
= Quartz micro-drive contreller
*PEM - Permanent Error Memory correction
*Declination backlash control
SR.A. and declination reversing switches for correct abject orientation
and mavement In eyaplece.
sPowed autpit ta plilg in guiding reticle or other accessory
~Adjusiable brighiness control for guiding reticle
“Plug-in for SBIG ST-4, 8T-6, 5T7-7 and 5T-B Star Tracker Imaging
Systems
“Locking plug connection for pewer cord

Dimensions of cantroller;  7.25 x 3" x0.8"

Drive rates: King sidereal, salar, lunar
Guiding/slewing rates: 0.25x, 0.5x, 1x, 8x, 16x
Hemisphere: Morthern/Southern switch

Power Consumption: 0.45 amps at normal rates

Power requirermants: 12VDC

Suggested power sources,  Portable battery pack, auto battery,

power inverter for 110 vaolts

AVAILABLE OFTIONS

Please see the accompanying information sheets for descriptions;
SBIG 5T-4, ST-8 5T-7, 5T-8 CCD Star Tracker/Imaging System
haunting Plates: FP1500, DOVEDE, DOVE1S, DOVELM
Adjustable Hardweod Triped with shelf and carrying case
Lightweignt Dravis & Sanford Adjustable Aluminum Tripod

12 Amp-hr, 12 Volt Rechargeable Battery Pack

Portable Pler - 6" dia.,- haights 48", 54" or 62"

Stainless Steel Counterveights- 6 Ibs_, 2 lbs.

Encoders for Digital Setting Circles
Polar Axis Scope with llluminator
JMI Digital Setting Circles
Maunting Rings

Carrying Case
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600E GERMAN EQUATORIAL MOUNT
SERVO MOTOR DRIVE

600EGTO

600E German Equatorial with GTO Handheld Computer Go-to Keypad Controller

and DigitalSky Voice™ software, maximum slewing speed 1200X.
Please refer to the sheef entitfed "GTO Compufer System” for additional information.

GQOESMD
slewing speed 64X,

600E German Equatorial with Servo Micro-Drive Push-button Controller, maximum

Fiease refer to the sheet entifled "Servo Micro-Drive Controller” for additional information,

The 600E German Equatorial with DC servo motors is available in bwo
modeds with your choice of controllers, The fealures and specifications
of the 1200 head are identical as described here,

The Astro-Physics 600E German Equatorial mount offers many fine
features to provide superb performance in a compact, portable pack-
age, Il was engineered to provide a firm, steady platform for your high-
resolution instrument. Both axes respond to fingertip pressure with no
hint of backiash. Buit-in clutches can be disengaged for ultra-smooth
sweeping or locked for astro-pholography.

The 600E is constructed of the highest quality components to provide
you with years of observing pleasure. All pants are machined of alumi-
num and stainless steel. We avoid the use of any carbon steel shafis
or plated-steel fasteners because they will deteriorale with time. This
mount will not rust or bind up and will retain its appearance and func-
tion throughout the years,

Rigid aluminum castings enclose lhe worm gears and the right-
ascensien and declination meotors. Drive components are protected
from dirt and dust, extraneous wires and gearing are eliminated, and
the averall appearance Is enhanced.

The drive system uses a high-quality Zero-cogging DT serve motor
controfied by a microprocessor to an accuracy of + 005 arc seconds
per step, Tracking is very smoolh, noticeably smocther than any step-
per motor drive, The system can be accurately conlrofled over a speed
range of 4800:1 (0,25x sidereal for guiding to 1200« sidereal for 5 de-
gree per second slewing In the GD0EGTO moded). The circuit draws
anly 0.4 amps when tracking the stars, 2 amps with both motors
slawing and requires only 12 volls to operate. The servo drive will sat-
isfy the requirements of the sophisticated, advanced astrophotogra-
pher, yet is easy for the casual, visual abserver lo use,

When coupled with fhe options described separately, the B00E will be
your ponable observatory for heme or dark-sky site. Within minutes,
you will be aszembled and pelar-aligned, ready to enjoy the wonders of
the night sky.

If you purchase the GDOESMD, it can be upgraded to the GDOEGTO
model at a later date,

FEATURES

irgin aluminum sand castings, precision hollow cast and machined
for light weight and rigidity

«{Gears and motors are fully enclosed

‘Gear in declination dds allows full 350 degree continuous rotation;
scope can move through zenith for pholography

sLarge Ihrusl beanings form ultra-stable thrust surfaces for remendous
rigicity in a small package

‘Hollow right-ascension and deciination shafts maximize strenglh af
minimum weight

‘Right-ascension shaft threaded for oplional polar scope for quick, ac-
curate palar alignment in the field

‘Removable stainless steel counterweight shaft lor compact storage

‘Engraved selting circles are Porler Slip Ring Design; if mount is
meved manually, circle will be accurale, If you are slewing electroni-
cally, the RLA. circle will need lo ba resal.

Fine atitude and azimuth adjustments fer quickly and accurately
Zeroing in on the pole in the field

SPECIFICATIONS OF EQUATORIAL HEAD

Wiorm wheel: 4" fine pitched bronze wheel

VWorm gear: Stainkess steal

Latitude . 15 to 57 degrees

Azimuth adjustment: Approximately 17 degrees

Selting circles: Porter Ship Ring design, engraved

Right ascension: 10-minule increments, Z-minule vernier
o -degree increments, pointer

Capaciy Will accommodate refractors up to 6 19,

reflectors o 87, Cassegraing to 107
Weight of equatonial head: 27 Ibs (12.3 kg)

FEATURES & SPECIFICATIONS OF SERVO DRIVE

Zerp-cogging senso motors in both axes

-Power autput to plug in guiding relicle or olher accessory

Two 12V output jacks to power your Kendrick Dew Remover System
of CCD camera

6V output to power your CORDO1 (cord for Pentax 6x7 camera)

:Locking plug connections for all cords

Power consumiption: 0.4 amps at the sidaraal rate
Power requirements; 12VvDGC
Suggested power sources:  Portable battery pack, aute battery,

11010 12V OC Converter (3 amp min.)

AVAILABLE OPTIONS

Piease see the accompanying information for descriptions:

Portable Pier - 8 diameter { 083" wall thickness) heights 48", 54 52"
SBIG 8T-4, 5T-6, 8T-7, 5T-8 CCD Star Trackerimaging Systam
Mounting Plates; FP1500, DOVEDS, DOVE1S, DOVELM

Adjustable Hardwood Tripod with shell and carrying case

12 Amp-hr, 12 Volt Rechargeable Battery Pack
Slainless Steel Counlerweighls- & Ibs., 9 Ibs.
Encoders for Digital Setting Clrcles
Polar Axis Scope with [Huminater
JMI Digital Setting Circles
Mounting Rings

Carrying Case
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900 GERMAN EQUATORIAL MOUNT

900 German Eguatorial with GTO Computer Go-To Keypad Controller and DigitalSky

SERVO MOTOR DRIVE
00GTO
Voice™ software, maximum slewing speed 1200X.
Please refer to the sheet entitled "GTO Computer System” for additional information.
3005MD

slewing speed 64X,

900 German Equatorial with Servo Micro-Drive Push-button Confroller, maximum

Please refer to the sheel entitled "Servo Micro-Drive Controller” for additional information.

The 800 German Equatorial with DC serve motors is available in beo
madets with your choice of controllers. The features and specifications
of the 900 head are identical as described here.

Madern CMC machining metheods inspired our mount designer to canve
out the excess material in both axes of the 200 and 1200 German Equa-
toriaks while retaining a heavily ribbed structure for internal strength and
rigidity. A unique dovetail was machined info the mating surfaces of the
R.A. and Dec axes. This feature allows quick and easy assembly in the
field without any tools. These mounts are truly a marvel of engineering -
maximum sirength and rigidity with minimum weight.

The drive system uses a high-quality 2ers-cogging DC servo mator con-
trelled by a microprocessar to an accuracy of +- 0.0% arc seconds per
step. Tracking is very smooth, noticeably smoolher than any stepper
motor drive ar inexpensive servo motar, The system can be accurately
controlled over a speed range of 4800:1 (0.25x sidersal for guiding to
1200w sidereal for 5 degree per second slewing in the 1200GTO
model). The circuit draws only 0.4 amps when tracking the stars, 2
amps with both mators slewing and requires only 12 volts to operate,
The servo drive will satisfy the requirements of the sophisticated, ad-
vanced astrophotographer, yet is easy for the cazual, visual obeerver to
use.

If yau purchase the 2003MD, it can be upgraded 1o the S00GTO model
at & later date.

FEATURES OF EQUATORIAL HEAD

«All machined mounting made from aluminum barstock and slainless
steel, All fastenars are stainless steel.

-Motors and all electronic componants are enclosed

-Right ascension shaft threaded for optional polar scope

«Ball bearing races

‘Hemovabie 1,B75" stalnless sleel countensveight shaft

«Polar and declination axes come apart guickly without tools for light-
welght easy handling and ease of transport

+Fine altitude and azimuth adjustments for quickly and accurately zero-
ing inon the pole in the field

‘Engraved selting circles are Porder Slip Ring Design; if mount is
moved manual by, cirele will be accurate, If you are shewing electroni-
cally, R_A. circle will need to be reset.

«Electronic compenents rated for industrial and autometive applications

-Base fitz into 8" sutside diameter piar with 0.125" wall thickness

SPECIFICATIONS OF EQUATORIAL HEAD

R.A. warm wheel; 7.2, 235 tooth aluminum
Declination worm wheel: 6", 223 tooth aluminum

VWorm gears: Brass

R_A_ thrust surface 7.0 diameter

Declination thrust surface B0 diameter

R.A. =haft 22 diameter

Declination shaft 1.75" diameter

Latitude range: 18 to 68 degraes with polar scope,

0-19 lower lalitude wedge available

Azimuth adjustment; Approximately 14 degrees

Setting circles: Porter Slip Ring design, engraved
Right ascension. 4-minute increments, painter
Declination: 1-degres increments, pointer

Whaight of equatorial head: 38 |bs (17.3 kg), disassembles into
two manageable pleces, declination
axis with saddle plate is 16 Ibs., right
ascension axis is 22 lbs, Weight of

counterweight shaft is additicnal 10 lbs.

FEATURES & SPECIFICATIONS OF SERVO DRIVE

«Lero-cogging serve motars in both axes

Pewer putput to plug in guiding reticle or ether accessary

Two 12V output jacks to power your Kendrick Dew Remover System or
CCD camera

&Y output to power your CORDO1 {cord for Pentax 6x7 camera)

-Lecking plug connections for all gerds

Power consumption: 0.4 amps at the sidereal rate
Pawer requirements: 12VDC
Suggested power sources:  Partable battery pack, auto battery,

110 to 12V DC Converter (3 amp min.)

AVAILABLE OPTIONS

Please see accompanying information sheets for description

S5BIG ST-4, 5T-6 , 5T-7, 5T-8 CCO Star Tracker Imaging System
Mounting Plates- FP1800, DOWE1S, DOVELM, S00RP

17 Amp-hr, 12 Valt Rechargeable Battery Pack

Partable Fier - 8° diameter, heights 45 547 62

Stainless Steal Colnterweaights - 10 or 18 Ibs.

Cable for SBIG 3T-4, 5T-6, 3T-7, 5T-&

Pier Accessory Trays and Suppert Bar

High Resalution Mounted Encoders

0-19 degree Lower Lalitude Wedge

Palar Axis Scope with lluminatar
JMI Digital Setting Circles
Mounting Rings
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1200 GERMAN EQUATORIAL MOUNT

[ SERVO MOTOR DRIVE

e

1200GTO

1200 German Equatorial with GTO Computer Keypad Controller and DigitalSky Voice™

software, maximum slewing speed 1200X.
Flease refer to the sheet enlitled "GTO Computer System" for additional information. system.

12005MD
slewing speed 64X.

1200 German Equatorial with Servo Micro-Drive Push-button Controller, maximum

Flease refer to the sheet entitled "Servo Micro-Drive Controller” for additional information.

The 1200 Gemman Equatorial with DG servo metars is available In two
models with your chalce of controllers. The features and specifications
of the 1200 head are identical as described here,

Maodern CHC machining methods inspired our mount designer to canve
out the excess material in both axes of the 1200 and 900 German Equa-
tariaks while retaining @ heavily ribbed structure for internal sirength and
rigidity. A unique davetail was machined inta the mating surfaces of the
FR.A. and Dec axes. This feature allows guick and easy azsembly in the
field without any tools. These mounts are truly a marvel of engineering -
maximumn strength and rigidity with minimdm weight,

Motions ara smoolh and pasitive in RA and Dec with the hand controlier
or when manually meving the lelescope, Each shaft is supported by 5
bearing elements, two preloaded ball bearings and 3 sets of massive
thrust bearings. The result is very low friction which is constant with the
load.

The drive syslem uses a high-quality zera-cogging DG servo mator con-
Irolled by a micropracesser to an accuracy of +- 0.05 arc seconds per
step. Tracking is very smoolh, noticeably smoother than any slepper
motor drive or inexpensive servo drive. The system ean be accurately
controlled over a speed range of 480001 (0.25x sidereal for guiding ta
1200x sidereal for 5 degree per second slewing in the 1200GTO
model). The circuit draws only 0.4 amps when tracking the stars, 2
amps wilh bath metors slewing and requires only 12 volts to operate,
This servo drive will satisfy the requitements of the saphisticated, ad-
vanced aslrophotographer, ye! is easy for the casual, visual observer to
use.

The 1200 equatsrial is equally at home in a permanent observatary or as
a portable mounting for remode star paries thanks to the ease with
which the two aves come apart. This is the perfect mount for a large re-
fractor, Newdonian, Cassegrain or aslrograph.

If you purchase the 1200SMD, It can be upgraded to the 1200GTO
model at a later date,

FEATURES OF EQUATORIAL HEAD

Al machined mounting made fram aluminum barstock and stainless
steel. All fasteners are stainless steel,

«Mators and all elecironic components are enclosed

-Both axes set In precision preloaded ball bearings

-Right-ascension shaft threaded far sptianal polar scope

-Removable 1.875" counterweight shaft can hold up to seven 18 In.
counterveights

*Polar and declination axes come apart quickly withoul teals for Light-
welght easy handling and ease of transport

+Fine altitude and azimuth adjustments for quickly and aseuralely zero-
ing in on the pole in the field

«Engraved sefting circles are Porter Slip Ring Design: if mount is
moved manually, circle will be accurate, If you are slewing electrani-
cally, R.A, eircle will need to be reset.

sElectronic companents rated for industrial and automotive applications

+Base fits inte 10" diameter pler with 0.094" wall thickness

SPECIFICATIONS OF EQUATORIAL HEAD
RA. warm whesl; 10.3", 225 toath aluminum
Dec worm wheal: 1.2", 225 tooth aluminum

Warm gear: Brass
R& shaft: 3.35" diameter
RA thrust bearings: 9.5" diameter

Dec shaft: 2.36" diameter

Dec thrust bearlngs: 6.5" diameter

Latitude range: 19 to 65 degrees with polar scope
Azimuth adjustment; Appraximately 14 degrees

Setting circles: Porter Slip Ring dasign, engraved
Right ascension; 4-minute increments, painter
Declination: 1-degree increments, pointer
Gapacity: 140 |b instrument, depending on length

Weight of equaterial head: 80 Ibs (36.4 kg), dec axis is 36 lbs.,
RA ais is 44 Ibs. Counterweight shaft

weighs an additicnal 14 Ibs,

FEATURES & SPECIFICATIONS OF SERVD DRIVE

-Zero-cogging servo mators in both axes

«Powar sutput to plug in guiding reficle or other accessory

«Two 12V output jacks to power your Kendrick Dew Remover System or
CCD eamera

5V output to poveer your CORDOT (cord for Pentex 817 camera)

-Locking plug connections for all cords

Power cansumption:
Fower requiremants:
Suggested power sources:

0,4 amps at the sidereal rale

12VDC

Partable battery pack, auto battery,

110 to 12V DC Converter (3 amip min_}

AVAILABLE OPTIONS

Please see accompanying infermation sheets for description:

SBIG ST-4, 5T-6, 8T-7, 5T-8 CCD Star Tracker/ Imaging System
Portable Piers - 10" diameter - heights 247 32" 42" 48", 54°, 62~

17 Amp-hr, 12-Volt Rechargeable Battery Pack

Mounting Plates - FF1800, DOVELM, 1200RP

Stainless Steel Counterwaights - 10 or 18 Ibs.

Fier Accessory Trays and Support Bar
High Resalution Mounted Encoders
Polar Axis Scope with [Iluminator
JMI Digltal Setting Circles
Mounting Rings




ASTRO-PHYSICS

DigitalSky Voice~
TELESCOPE CONTROL SYSTEM SOFTWARE

Imagine ...... a voice-activated, computer-confrolled German equatorial mount slewing from one end of the sky
fo the other with simple commands like "M1" or “Find Nepfune.”

DigitalSky Voice™ software ushers in a new efa in lalescape control systems. You can now esfablish two-way verbal communication with yaur

mount, slewing With easa from one object to anather, Or, |f you prefer, you can direct the movement of your scope with a few mouse clicks at the
coemputer. Couple this revolutionarny software with a superb Astro-Physics moeunt and enjoy a view of the universe from your own starship,

CigitalSky Violce™ is included with all Asiro-Physics GTO mounts and is sold separately for any mount that uses Meade protocol (Meade computer
mounfs LX200, LX500, LXDESD, LXD7T50).

Voice activated
*« Remain at the eyepiece while vou direct your telescope with verbal commands

* Telescope slews to the object thal you specify from extensive object database including Messier, |C, NGC, ADS (Aitken's Double Star), and
planets or to any RA/Dec coordinates that you specify. As easy as saying "M1" or "Find the Cocoan Nebula®™

Retain your dark adaption - eliminates the need to |oak at your |aptop
+ Protect your computer from cold weather - leave your computer in a warm location and control the telescope by microphang
& Handzs-free operation of telescope
# Eliminate flashlight mouth - no need to put a flashlight in your mouth to sea the keybeard, you have total contral with your voice andfor mouse

Computer Voice output

+ (Guides you through pelar alignment and all functions of the pregram

= Provides extensive information about the object you are viewing

* Lets you know the amount of time remaining In your photographic exposure

= MNodifies you when the object that you seilected at beginning of the session has reached tha desired position in the sky
+ |nforms you of favorite objects that are visible within constellations that have risen

Additional features

* Easy two-star polar alignment routine

* [Extensive database includes data for these catalogs; Messler (110), NGC (78400, IC (5.386), ADS , planets, Moon and Sun

* Choose an object from a Hst of your favorite objects that are gverhead. Most objects are already in database, you ean add your cwn
* Wil notify you if object you request is below the horizon

# Search for abjects based on criterion you select: within the current consteliation er across entire shy, database type, object type {galaxy, globular
cluster, open cluster, planatany nebula, cluster winebula), magnitude Fmit

* Tour - predefined sequences of objects that you can select for your viewing enjoyment. The telescope will automatically move from one object
to anather at your request

*  Touwr builder - prepare tours of your favorite objects before your viewing session
* [ntuitive computer interface, extremely easy (o use
*  Night vision mode

+ Can use in conjunclion with Software Bisquae's TheSky™ saftware. You can even use the DiglalSky voice control wihen looking at the star map
displays af TheSky™ on your compuler screen

* High coolness factor

Minimum Computer System Requirements

Pentium 75 MHz IBM™ PC-compatible computer

16 MB RAM

Windows 95 ar NT

Sound Blaster™ eompatible ssund card

External microphone (if you plan to use voice control)

Have you talked to your telescope today?

Astro-Physics, Inc
11250 Ferest Hills Rd, Rockford, IL 61115
Phone: 813-282-1513
Fax: 815-282-9847
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GTO COMPUTER SYSTEM - KEYPAD
DIGITAL SKY VOICE SOFTWARE

A
All Astro-Physics 400, 600E, 900 and 1200 mounts with OC servo drives are available with a cheice of either the GTO computer system which in-
cludes a Keypad Controller and DigitalSky Volee™ saftware or with the Servo Micro-drive Controlter, The GTO computer system is described here.

Please refer to a separate sheet for the Serva Micro-drive Controller. | you already own an Astro-Physics maunt with a stepper drive system, up-
grade kits will be available In the fulure. Please let us know if you are interested.

Astro-Physics mounts can be operated with 1he GTO handheld computer keypad controller alene or in cenjunction with DigitalSky Vaice ™ software
{included) on your PC, The keypad allows you to control all the essential tebescope functions such as selection of tracking and guiding/centering or
slewing rates, FEM {permanent errar memory), declination backlash cantral, RA/Dec reversal, polar alignment, brightness of the crosshair of your
illuminated gulding evepiece and movement of N-5-E-W directional keys.

The advanced Keypad features allow you (o slew aulomatically to objects in the Messier, NGC and IC databases; bright stars, all planets, the Moon,
Sun; as well s any RADec coordinate. The rapid slew rate of 5 degrees per secand (1200x) allews you to locale objects very quickly and accu-
rately. You will be very pleased with the intuitive operation of this contreller. There are no complicated sequences of keystrokes to remember. It is so
easy fo use that even if you don't use it for a few months, you will feel at home with the keypad very quickly,

DigiaiSky Veice™ software provides additional capabilities 1o control the movement of your telescope by using two-way verbal communication or by
a few clicks of your computer mouse (o touchpad). The features are too numerous fo list here so please refer to the DigifalSky Voice ™ informaltion
sheet. Software Bisque's TheSky™ software can alsoe be used with our GTO Computer mounts.

Mew and experienced observers will appreciate the many advantages of the GTO computer system. It aliows you o lecale objects casily in light-
poliuted areas where star-hopping is very difficull. Even if you only recognize a few of the major stars in the night sky, you can explore (he beauty of
the universe. You can even find bright stars and planets in the daytime! The syslem also serves as a powerful educational tool providing descripltive
information regarding the object you are obsernving. CCD imagers and asiropholographers will set up their shols quickly to maximize the number of
images that can be caplured ina single night. You can even preprogram a series of objects that you plan to observe or photograph to be sure thal
you don't forget your favoriles or new objects that you wish 1o explore.

The GTO Computer System essenlially eliminates the need to purchase addiional accessories such a3 the polar alignment scope or mounted en-
enders and digital setting circles, Mast of the funclions of these accessaries are included inthe GTO Computer System.

FEATURES OF THE GTO COMPUTER SYSTEM

-Handheld keypad controller with red backlit alphanumeric keypad and red 4-line by 20-character data display
“Wacumn Flucrescent Display (WF D) has greater temperature range than LCD displays.

-Directional M-S-E-W keys provide immediate response when you wish to center an object ar cruise the surface of the moon
A and declination reversal for comrect object arientation and mavement in eyepiece

-PEM - Permanent Error Memory cerrection, Make your comrection just once, remains in memary permananthy
«Declination backlash control

-Storesd observing site locations

Specily safety 2one sa thal tripod does not interfere wilh telescope during slewing operation

«(luick and easy two-star polar alignment reatine

-Adjuet brightness of the reticle output for your lliuminated guiding eyepiece

-Autemnatic meridian swapping in go-to slewing mode

«Continues o track at sidereal rate, even while slewing so that your position is always accurate

Extensice database includes data for these catalogs: Messier (110), NGC (7840), IC (5,388), many ADS double stars, planets (8) , Moon and Sun

«Enter calalog or common star number, solar system object, RA/Dec coordinates or common name of object; press GO TO and your lelescape vall
automatically slew to the object

-Diisplay will indicate if objec! is below horizon and cancel slewing reguest

«STOP button 1o cancel your Slewing request when the telescope is already moving

-Display shows Information about objects: object type, magnitude and size

sTimer will 1eq you Know when the exposure time of your astrophoto is complete

+Two S-pin RS-232 senal ports on mount control panel so that user can use DigitalSky Voice™and Software Bisque's TheSky™ software simulta.
neausly if desired, The user mus! alse have two COM ports available on their personal computer.

+Plug-in for SBIG ST-4, 8T-6, 5T-7 and 5T-8 Slar Tracket/imaging Syslems or any CCD with modular RJ-11 connector

-Locking plug connections for all cables

SPECIFICATIONS OF THE GTO COMPUTER SYSTEM

Dimensions of controlier: TAS x 417 x 1.07 (161.6 x 104.1 x 24 Gmm)

Weight: 8 ounces (227 grams)

Keypad: Red LED backit alphanumeric

Display screen: Vacumn Fluorescent Display (WVFD) with red 4 x 20 character alphanumeric display
Drive rates: King sidereal, solar, lunar

Guiding’ Centering rales; 0.25x 0.5x, 1x, Bx, B

Maximum slewing rale S degrees per second {1200X)

Hermisphers: Norherm Southern switch

Pawiar consumption: 0.4 amps at the sidereal rate

Power requirements: 12VDC

Suggested power S0URCes: Portable battery pack, auto battery, 110 to 12V DC Converter {3 amp min.)

Please refer to the section entities “Freguently Asked Questions - Astro-Physics Computer Mounts® for additional infermatian.
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SERVO MICRO-DRIVE CONTROLLER

Al Astro-Physics 400, 800E, 900 and 1200 mounts with DC serve drives are available with either the  Servo Micro-drive Controller which is de-
seribed here or the GTO Computer Kaeypad which is described in a separate seclion. If you already own an Astro-Physics mount with a stepper
drive system, upgrade kits will be available in the fulure, Please (et us knew if you are interested,

The Servo Micro-drive Controller is intended for those observers who enjoy searching for objects by star hopping and using star charts. Basic func-
fions are included: selection of kracking and guiding or centering rates, PEM (permanent efrar memorny), declination backiash control, RAMDeS re-
versal, adjustable brightness of the cresshair of your illuminated guiding eyepiece and movement of N-S-E-VW directional keys.

You can purchase the SMD version of the mounts (B00SMD, S00SMD, 12005MD) with the controller as described here and upgrade lo the GTO
full computer slewing al a later date, The upgrade package will include the GTO computer electronics that you can install yourself, GTO keypad
controller and DigitalSky Volee™ software. Although the exact price of the upgrade has not been determined at this point, i will be greater than the
difference between the SMD and GTO versions since you will be replacing parts that you already have (controller, electronics panel),

If you consider the additional cost of accessones that are commeonly used with the SMD mounts, for instance the polar alignment scope (§250), en-
coders to enable use of digital sefting circles ($260), and the NGC-MAX digital setting circles (3504), the total of these accessories is 31014, If you
add that io the price of the SMD mount and sublract it from the price of the GTO mount you will be surprised at how small that difference is. In other
words, the GTO moun! will accomplish almost all the functions of these accessonies and for just a eouple of hundred dellars mare than you would
spend an these items, you could have a full goto system. You may wizh to consider the GTO computer contrel system al the cutset rather than up-
grading later

FEATURES OF SERVO MICRO-DRIVE CONTROLLER

‘Handheld push-button controller

-Directional N-5-E-W buttons previde immediate response to center an object or cruise the surface of the moon

«R.A. and decEnation reversing switches for comect object orientation and movemnent in the eyepiece

«PEM - Permanent Errar Memory correclion. Make your cormection just once, remains in memary from one session (o the nexd.
-Declination backlash control

-Adjustable brightness control for guiding raticle

-Plug-in for SBIG ST-4, $T-6, ST-7 and ST-8 Star Tracker/ Imaging Systems or any CCD with modular RJ-11 connector
+Locking plug connection for all cables

SPECIFICATIONS OF MICRO-DRIVE CONTROLLER

Dimenslons of controbler: 725" x3" x08

Drive rates: King sidereal, solar, lunar
Guiding/ centering rates 0.25% 0.5, 1x, Bx, Bdx
Hemisphere; Merthermr Southem switch
Paower cansumption: 0.4 amps at the sidereal rate
Pawoar requiremeants: 12vDC

Suggested power sources. Portable battery pack, auto battery, 110to 12V DC Corwverter (3 amp min.)

SUGGESTED ACCESSORIES

For your viewing enjoyment we suggest the following tems:

Polar Asizs Scope with [lluminater - for polar allgnment

High Resolution (4000 step) Mounted Encoders - to use JMI Digital Setting Circles
JMI Digital Setting Circles - for polar alignment and to assist in finding cbhject



MOUNT ACCESSORIES

MOUNTING RINGS

{5ERING, 60RING, 65RING, 80RING)

Astro-Physics mounting rings atach to the eradle plate of the mount
and hold your tube assembly firmly in place. The unigue ring design
allows you o suppart your guidescope, camera or other accessories
requiring a flat mounting surface. These rnings feature a hinged as-
sembly with thumbscrew clogure, They are felt-lined to prevent mar-
ring of your tube.

The base of the mounting rings are drifled and tapped for 14/4-20
sorews. The hole patterns fit the fallowing mounts: Astro-Physics 400,
BO0E, 800, 800 and 1200 mounts; Carton alt-azimuth; Vixen DX and
Super Polaris; and the TeleVue Systems maunt, The tap of the rings
are drilled for our piggyback camera bracket and guidescope rings.
Piease order the size thal corresponds to the cutside dimansion of
your tube assembly; 5.57, 6.0, .57, 8.0"

Top of rings:

Pairs of 10-32 apd MB holes for
guidescope rings, piggyback cam-
era bracket, 8" and 15" dowvatail
plates.

=) o,

Botlom of rings:
1/4-20 holes drilled
popular mounts.

for several

POLAR AXIS SCOPE WITH ILLUMINATOR
(PASILL)

The palar axis scope will allow you to quickly align your mount on the
pofe stars to ensure greater tracking accuracy throughout your ab-
serving session. The unit threads into the base of the polar axis of the
400, GODE, 800, 900 and 1200 eguatorial heads. The iluminatar can
be attached to the polar axis scope enabling you to see the reticle
clearly, On-off control and adjustable intensity. Operates with
batteries.

Specifications:

Magnification SX

Achromatic objective 20mm

Evepiece KZ2Zmm (Diopter adjustable)

Fleld of view & degrees

Rated Voltage oo

Pawer consumptian 16mA

Light red LED

Battery Butbon type: two Varta W76 PX or
equivalent

Reticle of polar axis scope

The secret to quick polar alignment is
an easy to use reticle that shows the
posilions of several stars in the region
of Polaris, Line up these stars in just
minutes and you are ready o ga.

STAINLESS STEEL COUNTERWEIGHTS- 400, 6005,
2o

Our counfenweights are precision machined from 303 stainless steel.
A bronze sleeve is press fit into the canter hole to prevent marring of
vaur counterweight shaft as you adjust the position of your counter-
weights. The weights slip easily onta the counterweight shaft and are
secured in position with a large hand knob/orass pin assembly. The
brass pir will not mar your shafl.

Keep im mind that you can adjust the position of the weights to coun-
terbalance varying loads. However, the addition of a guidescepe, cam-
era and other heavy accessories may necessitale an additional
counterweight, If you plan to mount your catadieptric, Mewlonian o
any other scope, figure that you will need a countenseight fotal equal
te approximately B0% of your tube assembly weight. We recommend
the following combinations of weighits far aur refractors:

6 Ib. COUNTERWEIGHT (65LCWT) - For 400, 800E, 300 mounts
9 Ib. COUNTERWEIGHT (85LCWT) - For 400, 600E, 800 mounts
105 Traveler EDF Tube Assembly - one 9 Ib. weight
130 StarFire EOF Tube Assembly - one each 6 and 9 Ib, weight
135 StarFire EDF Tube Assembly (2.7") - two 9 |b. weights

10 Ib. COUNTERWEIGHT (10SCWT) - for 200 and 1200 mounts

18 Ib. COUNTERWEIGHT (18SCWT) - far 800 and 1200 mounts
1355 StarFire EDF Tube Assembly (2.7") - one 18 Ib, weight
155 StarFire EDF Tube Assembly (4.0"}-one 10 and 18 Ib. weight
180 StarFire EOT Tube Assembly - two 18 b, weights
180 StarFire EDF Tube Assembly (4.0"} -twe 18 Ib. weights

HIGH RESOLUTION MOUNTED ENCODERS

Qur mounted encoders will allow you to use digital setting circles with
your Astfo-Physics mounts. The high-resolution encoders are en-
closed in machined aluminum housings that were designed to ook
like 2n integral part of your mourt, rather than an after-market add-on.
The encoders read the movements of the shaft directly. One encocder
iz mounted securely to the declination axis just above the counter-
weight shaft and the other to Ihe polar axis housing. Yeu can order
your new mount with the encoders or upgrade your present 400, 600E
and 800 German Equaterial Maunts. lllustration of 400 Moun! encoder
attachments
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MOUNT ACCESSORIES

PORTABLE PIERS

These piers feature a unique tension design that combines rugged
construction with light weight while eliminating flexure and annoying
wibrations. Legs and tension rods aftach without hardware, allowing
field assembly in seconds. Stainless steel tengion rods do not nter-
fere when the telescope is painted at the zenith. Turnbuckles allaw
you to tighten the rods and are the secret to the firm base of support
that this pier provides. The center posts are constructed of aluminum
tuking, the base construction is aluminum and steel and the legs are
slea|,

Fier for 400 and 600 E Mounts

part nos EX43PP GXSAPP  GMGZPP
height of pier 48" 54" B2
diameler of post L g" g
length of legs 245" 245° 245"
weight of pier past Tlbs & los 9 lbs
weight of pier base § lhe 6 lbs B lbs
weight of each leg Slbs Slbs 5lbs
weight of 3 struts 5 lbs 5 |bs 5 lbs
total weight agsembled 32 |bs 33 lbs 34 fbs
Figr for 800 and 300 Mounts

part nas. SX4BPF BXSAFPP

height of pier 4" 54" 62"
diameter of post i B" a"
length of legs a5 2z 25"
welght of pler post 14 lbs 161bs 18 lps
weight of pier base 11 Ibs 11 tbs 11 |bs
weight of each leg 65lbs E5Ibs 65lbs
weight of 3 struls Slbs 5lbs Slos
total weight assembled 495l 515lbs S535lbs
Fier for 1200 Maunt

part nos 10XK48P 10XS4F  1DXGZP
height of pier 48" 54" 62"
diarmeter of posi 10¢ 1 1l
fength of legs 2" 25" 25"
weight of pier post 15 b= 17lbs  191bs
weight of pier base 18 lbs 18 bz 16 Ibs
waight of each leg 65Ilbs 65bs B5lbks
weight of 3 struts Slbs 3 1bs Slbs
total weight assembled S75lbs 5951lbs B15Ibs
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ADJUSTABLE WOOD TRIPOD (AWTO000)- 400,600E
This superb hardwood Iriped surpasses
any portable tripod that we have seen
amywhere. The unique method of attach-
ing the legs to the tripod top was care-
fully enginesrad so that there is minimal
gide to side mowvement. The tripod
gomes with fabric carrying case.

Recommended height: 42°-55"
Weight: 18 Ibs.
Maximum diameter: g'

Minimum length:

DAVIS AND SANFORD TRIPOD {SDS400) - 400
The adjustable Davis and Sanford (Tiffin)
ripod s offered for light weight, compact
transport. The legs refract and fold into a
relatively small unit, It |s recommended as
the primary triped for the 400 mount and
105 Traveler [or similar sized instruments).
Vihite it 5 not our first choice for the 400
mount and our 130mm refractors, it's a very
portable option for people who plan o trans-
port their equipment as airfine baggage for
observing in exotic locations (or on a busi-
ness trig). This Is the riped that we trans-
ported by air to Baja, Mexico for the solar
eclipse in 1991,

The tripod is canstructed of biack anodized
aluminum and black painted aluminum castings,

Pessible height: 2951
Recommended height: 29"-45"
Weight: 11 [bs.
Maximum diameter: 6.5"
Minimum length: 40+

SUPFPORT BAR FOR PIER ACCESSORY TRAYS
(TRAYSB) - for aif piers

ACCESSORY TRAY FOR 6 & 8" DIAMETER PIERS
(TRAY08)

ACCESSORY TRAY FOR 10" DIAMETER PIERS

(TRAY10)

The support bar attaches fo the holes af the top of the pier post and
can hold 2 trays, one above the other. These handy trays will keep ac-
cessories close at hand during your observing sessions. In addition to
senving as a storage shelf, the top tray will protect items in the bottom
tray from dew. Each tray spans 1/3 of the pier (8" and 10" diamater
piers), so you can construct 8 complete circular tray around the pier
post with just thres trays and three support bars. For the ulfimate sys-
tern, we suggest sik trays and three support bars, two complete levels
around the post.

Althaugh you can use the TRAYOS tray for the 8 pier, it will not fit
flush against the post. This does not affect ite function, but you are
limited to bwvo trays with this pier.




MOUNT ACCESSORIES

Nole. Refer to section "Devetail Plates & Sliding Bars" for additional
mounting plate choices. The plates below were naot designed to be
used as accessory plates

15" FLAT MOUNTING PLATE (FP1500) - 400, 6ooE
This machined aluminum mounting plate measures 15" x 46" % 0.58",
Twa keyhole slots that measure 3,27 between centers are pravided at
each end of the plate, The distance betwean these pairs af holes s
13.75", You can drill additional holes to suit your needs. The plate
weighs 3.3 bs,
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18" FLAT MOUNTING PLATE (FP1800) - soo, 1200

A larger machined aluminum plate is available for the 200 or 1200
mounts. It is 18° long and 7.5 ot ils widest point in the cenler The
width of the plate lapers to 557 at each end. Four pairs of keyhole
siols that measure 3.27 between cenlers are provided. The two inmer
pairs are 13,75 apart and the outer bwo pairs are 17" apart. You can
drill additional holes 1o suit your needs. The plate weighs 6.2 1bs.

15" RIBEED MOUNTING PLATE (900RP) - s00

Qur CNC machining center started with thick aluminum plate and
carved oul the excess material leaving a strong rib suppart structure,
The finished plate is 0.75" thick, 15" leng and 6.5" at its widest point.
The width of the plate tapers 1o 4.75" At each end, a pair of keyhale
slals that measure 3.2° between centers are provided at each end.
The distance belween these pairs of holes s 13.75". Dus lo the
ribbed structure, you may not be able to drill additional holes to suit
your mounting nngs. The plate waighs 2.3" |bs.

24" RIBBED PLATE (1200RP) - 1200

Fer larger instruments, the ribbed structure of this plate provides the
maximum support. Again, we stant with thick gluminum plate and
canve @ strang rib structure. The final resull is 1.5" thick, 24" long and
TE" at ils wadest point. The widlth of the plate tapers o 5.5" at each
end.. A pair of keyhole slols that measure 3,2° belween cenlers are
provided at each end. The distance between these pairs of holes iz
2¥. Due to the nbbed structure, you may not be able (o drill additional
hales to suit your mounting rings. The plale weighs an amazing 9.5
Ibs. This is a view of he nib structure on the underside of the 247
plate

PORTABLE RECHARGEABLE 12 V BATTERY

PACK (PRBF12)

The 12 amp portable battery pack is the ideal power source to have
when you are observing in the field. Just plug the connector inta the
base of your mount to power your drives and elecironic accessories
This unit is completely maintenance free, safe and can be operated in
any position. The battery pack is easlly recharged by the sell-
contained charger which insers inte the battery pack and plugs inte a
110 wall outiet. Since it has no memeory, it will recharge fully every
time without a loss of capacity (unlike ni-cad batteries).

We recommend separate batteries for your mount, CCD Star
Trackerfimaging Unit er Kendrick Dew Removers since the latter two
items draw a fair amaunt of power.

800 MOUNT CARRYING CASES (2CC900)

These carrying cases will allow you to transpart your mounting in a
profeciive and atiractive manner. If you habitually organize your maount
components in these cases, you will be sure to have all of your parts
and togls when you amive at your observing sile, Please note that
thess cases were not designed for aidine transporl. The polar axs,
declination axis, cradle plate, hex rings and counlerweigh! shaft all
disassemble quickly for packing. The 500 mount is packed in a set of
two vinyl covered cases. One case holds the polar ads assembly and
the second case holds the declination axis wath the cradie plate, hand
::nntrni_ power cords, polar axis scope and hwo counterweights and a
el tools,

dimensions weight of case
LxWxH wio mouwnt
000 Polar Axis Case to be determined
Declination fxis Caze lo be determined
i

400 AND 600E MOUNT CARRYING CASE
(1CC002)

The case for these two mounts is constructed of wood with a groy v-
nyl covering. For convenlence, you do net have lo change the latitude
adjustment to fit into the case (you do with die cut cases) You can
leave some mounting plates attached. The cases are handy for every.
day use. Not suitable for aifine travel,

dimensions wiright of case
LXWxH wio mount
400 with B or 15” Dovetail or
GOOE with & Dovetail 185 x11.5x21° 18 Ibs




DOVETAIL PLATES & SLIDING BARS

To use as mounting or accessory plates

/L;_wetail plates add a new level of convenience and ease of use\\
ta our maunts and tube assemblies. These are a few af the
handy applications:
sAid in rebalancing your scopa after switching from
featherweight orthoscopics to hefly 2 b, eyepleces or camera |
back
+Quickly interchanging scopes when used as a maunting plate |
»Quickly interchanging accessories when used as an
accessory plate

Although listed separately, the dovelall plates and sliding bars
are used together (the exception is the 7 sliding bar when used
a5 a stationary mounting plate). The narrew shiding bar moves
within the ehannel of the dovetail plate unlil the desired pesition ks
achigved. Tighlening the knobs of the dovetail plate secures the
sliding bar,

Dovetail plates:
“The knobs have machined brass lips to protect the sliding bar
Built-in safety feature to prevent the sliding bar from slipping
completely threugh the dovetall plate if the knobs are
accidentally loosened.
ey easy o insert and remove sliding bars
Sliding bars;

t\-:-umiple holes allow a variety of items to be attached.

8" DOVETAIL PLATE (DOVE08) needs 7+ sisding bar

This versatle piate is suited for the 105 16 Traveler and 130 refractors
{wes prefer the 15 dovelail plate for most applications of the 130 18
StarFire EDT) and other shor instruments. Use with the SBOS00
sliding bar which i3 sold separately. Repositioning the sliding bar will
aid In adjusting the balance of your instrument.

Mounting cracle plate - Attach to either the 400 or 600E German
equatorial mounts,

Accessory plate - Attach to the top of our Agtro-Physics
mounting rings (diameters 5°-87). For the 105 Traveler EDT
use the Traveler dovetail accessory plate,
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7" SLIDING BAR (SB0800) ustaiy neece oovEoss or AcPLTR

These are a few of the possibie uses:

Altach mounting fings - 105 Traveler EDT, 130 StarFire EDT or EDF,
TeleWue Genesis or Renaissance refractors of other similar
instruments. Use with 8" Dovelail Plate.

Atach accessones - G0x700mm guidescope with 3.4° guidescope
rings, piggyback camera bracke!, quick release bracket for
Ex30 finder, TeleWVue Starbeam or Quik-Point Finder. Use with
either 8 dovetail plate or Traveler dovetall accessory plate

Altach mounting rings - 105 Traveler EDT. The bar funclions as
stationary mounting plale for ether a heavy-duty carmera tripod
of TeleVue Gibraltar mounl. The bar does not "slide™ when
used in this manner.

10" SLIDING BAR (SB1000) maynees 0oveds

Can be used the same as the 7" Sliding Bar with bwo additional
functions. You will need the eéxtra length to counterbalance the Traveler
when doing eyeplece prajeclion. Also, Ihe bar has an additional pair of
hales that allows you to balance the Traveler on the Gibraltar with heavy
eyepieces,

15" DOVETAIL PLATE (DOVE15) neoas 15° sing bar

The 15" version of our dovetail plate is suited for the 130 18 StarFire
EDOT, 155 7 StarFire ECF, Celestron or Meade 8* SCTs, ARG
Maksutovs and other instruments of similar size. Use with the 581500
shding bar which is sold saparately, These are some of the
applications :
Mounting cradie plate - Attach te either the 400, G00E or 900 German
equatornial mounts.
Accessory plate - Attach to the top of our Astro-Physics mounting
rings {diameters 5"-8"}.
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15" Dovetail Plate 15" Sliding Bar

15" SLIDING BARS (SB1500) neece 15° dovews piate

These are a few of the pessible uses:

Attach mounting rings - 130 StarFire EDT, 155 17 StarFire EDF or
any rings with flat mounting surface and 1/4-20 hole .

Attach to fube assembly - ARO Maksulovs and other similar
instruments.

Aftach accessories - B0x700mm guidescope with 3. 4" guidescope
rings, 80xS00mm guidescope with 3.9 guidescope rings,

i camera brackel, quick release bracket for x50

finder, TeleVue Starbeam or Quik-Paint Finder,

15" SLIDING BAR FOR 8" SCTs (SB155C) neeus 15-

coveral plate
Attach this bar to your Meade or Celestron 8° Schmidt-Cassegrain,

TRAVELER DOVETAIL ACCESSORY PLATE
{ACPLTR) roeas 7~ siging bar

Mount this accessory plate atop your Traveler to enable you to use the
8x50 right-angle or straight-threugh finders with our quick raleasa
bracket {please note that quick release brackets shipped prior to June
1894 cannct be used In this manner), 3.4" guidescopa rings, piggyback
camera bracket and Tele'Vue Starbeam. or Quik-Peint Finder. The plate
measures 2,75"%7 and weighs only 8 oz,

Please note that the Traveler mounting rings must be 6.3 apard {center
to centar) ta accommodate this plate. If your seope 15 mounted in any of
the following configurations, the correct spacing will be achieved:
Astro-Physics 400/600E mounts with 8" dovetall plate, Vixen DX mount,
Celestron {Vixen) Super Polaris or Great Polaris mounts, TeleVue
Gibraltar mount with cur 7 sliding bar as a mounting plate, very
heavy-duty camera tripod with 7 sliding bar as a mounting plate,

I
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DOVETAIL FOR LOSMANDY D SERIES PLATE
(DOVELM)

This Astro-Physics plate attaches to the 400, 00E, 900 and 1200
mounts. If you already own the Losmandy D series plate (comes with
maost G11s), Ihis is the davetail for you. Fealures the same locking
knobs and excellent construction as our other dovetails.
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SBIG ST-4 CCD STAR TRACKER/IMAGING

(ST4IBM or STAMAC)

If you plan to take long exposure astrophotos, we recommend the
ST-4 from Santa Barbara Instrument Group (SBIG), It is a dual pur-
pose CCD based Instrument Ihat functions as either a star tracker or
imaglng camera, The star iracker funclion s most exciting ta us, The
CCD detector is mounted on the focuser of your guide telescope or
primary telescope (f using an off-axis guider). After you select the
guide star that you wish ta use, Ihe 5T-4 centers the image on a pixel
and holds that star in position by constantly menitoring it and sending
correclion signaks lo the telescope drive Immediately. Your right as-
cension or dechnatian motors will then be activated automatically to
make the appropriate corections, All of this happens in split seconds,
with greater accuracy than is possible with manual guiding.

Aslra-Physics German Equatorial mounts ane ideally suited for the
5T-4. Since the gear accuracy is excellent, only minor comeclions are
needed, moslly o compensale for slight inaccuracies in polar
alignment

5T-4 CCD Head Instrumenl Panel

D)

SBIG ST-6A CCD IMAGING CAMERA (ST6IBM)

If your primary interest s CCD imaging, you may wish to consider the
5T-6 model. The ST-6 is a second generalion coaled CCD camera
wilh approximately 9 times the detector area of the mode ST-4. It
uses a CCD with a resclution of 375 x 242 phwels, The pixel size is 23
X 27 microns and the total array is 8.6 x 6.5 millimeters. Its 16 bit dy-
namic range and fow internal noise make | well suited for very low
surface brightness objects with large surface areas. The system in-
cludes a thermoelecirically  cosled CCD  head, separate
processor/power supply case, cables for power and RS-232 complter
interface, Track & Accumulate function, plus extensive imaging, pho-
lometry and estrometry software, and Oparaling Manual,

SBIG ST-7 AND ST-8 CCD IMAGING CAMERAS
{ST7IBM, 5T8IBM)

These imaging cameras contain twa CCD detectors; one for guiding
and the olher for coliecting the image. They are mounted in close
proximity, both focused at the same plane. This aliows the imaging
CCD to inlegrate while the PC uses the guiding CCD 1o comrect the
telescope. Using separate CCD for guiding allows 100% of the pri-
mary CCD to be used to collec! the image. The telescope comaction
rale and limiting guide ster magnitude can be independently selected,

Beth imaging cameras ulikze a Kodak CCD deleclor with 8 micron
square pixels plus on-chip binning 1o suppor 18 and 27 micron picels,
for improved image qualty with longer focal length telescopes. The
model ST-7 has a format of 768 x 512 paels (actve area of 32mm
squared) and the model ST-8 1536 x 1024 piels (active area of
127mm squared).

Bolh imaging cameras include an clectromechanical shutter, 16 bit
ASD, temperature control with all of the electronics inlegrated inlo tha
CCD head, and are furnished with a high speed parallel interface g
lowing acquisibon rales 20 times faster than a serial port. Both cam-
eras are furnished with COS and Windows software and generate
truly remariable imagery. SBIG has determined that carefully guided
eNposures exceeding one hour are possible.

DIGITAL SETTING CIRCLES

Availabbe for 400, G00E, 800, 900 and 1200 maunts.

If yau live in a suburban environment where star hopping s very diffi-
cult, you will appreciate Ihe ease of using digital setting circles, Spend
mare time ohserving and less time hunfing for objects. These com-
puter units can easily gulde you to any of hundréds or even thousands
of ohjects. Yau dont have to know where they are or even have a slar
chart handy.

Simply turn the computer on, sight two stars {one If you are polar
aligned), and you are ready to explore the universe as never befone,
You don't need to potar-align, or level your telescope. You don't hava
to define your latitude, longitude or &ven the dale o time!

Select any object in the internal database and with the press of a key,
view detailed information such as Right Ascension and Declination,
magnilude, size, commen name, consteliation, object type and Sky Al-
las {TM) chart number reference. Then simply move your lelescope in
the direction indicated by the arrows unlil the angles decrease 10 2ero.
The telescope will now be pointed &l the selected object!

The three dedicaled computer units offered by JMI share many com-
mon features. Those which arg isted here are present in cach of the
units. Reler o descriptions of each unil for additional features.

“Red LED display with selectable brightness for easy reading both
under the stars and in full daylight

=24 hour operation from single SV alkaline battery (at dmmest sefting)
“Real-time display of telescope’s curent Right Ascension and Dech-
nation (Epoch 2000.0)

oEvent limer - useful for Eming asiropholographs Lo the second
2Operale between -10 degrees C (14 degrees F) and +50 degrees C
{122 degrees F)

2Can frack slew rates of up to 60 degrees per second or mote. (Nole
that these are passive units; they dan't move the lelescope.)

oLow battery and encoder error detection.
Choose the model with the features that you prefer.

NGC-microMAX (MICMAX)

After a simple two star alignment, the NGC-micraMAX, computer will
dizplay your telescopes current right ascension and declination for
use in lncating objects at known locations (Ihis infarmation can be ob-
tained from star charts, books and periodicals). Additienally, the posl-
tions of all 110 Messier objects (these are some of the brightest
deep-sky objecls) are permanently stored in the computer's memory
to enable them to be localed quickly by beginner or exper allke.
Modes: R.A. & DEC, Catalog, Guide, Star Fix, Align

NGC-miniMAX (MINMAX)

This s a dedicated computer with an infernal
dalsbase of 3,900 objects including most
NGCAC objecis to aboud 13th magnitude and
planets. it actually knows where your telescope
is pointed at all times and can guide you 1o any

Rakian * Spanish. Modes: RA & DEC, Catalog,
Guide, Timer, Star Fix, Align, Polar Align

NGC-MAX (NGCMAX)
JMrs top-of-the-line in dedicated computer. This unit has an incredi-
ble 12,100 object dalabase including all NGC and IC objects to 16th
magnituda, 360 alher non-stellar abjects, 928 stars, planets and 28
user identified objects. The RS-232C serial interface can be used
with The_Sky software. Includes an Identity Mode which identifies un-
familiar objects and finds objects near the current position. Modes:
RA & DEC, Calaleg, Guide, Timer, Star Fix, Align, Polar Align,
Identify




ASTRO-PHYSICS 2" MAXBRIGHT DIAGONAL (PMDMAX)

The Astro-Physics 2" Maxbright Diagonal was designed with several unique features to provide optimum
performance and years of use.

Dialectric Coatings

The Astro-Physics 2" diagonal has a very high-tech dialectric coating that was developed originally for military
optics used in hostile environments such as blowing desert sand. There is no aluminum or other reflective
metal used. The reflective surface consists of multiple layers of thin film oxides, similar to those used in
anti-reflection coatings. The coatings are deposited by an electron beam evaporator at a high temperature,

Reflectivity - Reflectivity is above 99% over the entire 4000 to 7000 A photo-visual range. Thin film coatings
have extremely low surface scatter compared to aluminum or enhanced aluminum coatings. Examination with
a laser source shows approximately a 5 fold improvement in surface scatter,

Durability - The coating is extremely durable compared to metal coatings and can be cleaned repeatedly.

Brass Locking Ring

Our customers have appreciated the brass locking ring on our adapters and 2" Barlow and have urged us to
develop a diagonal with this feature. The recessed brass ring is under the thumbscrew location. As you tighten
the thumbscrew, the brass locking ring clamps onto your eyepiece. This provides a more secure grip for your
expensive eyepieces than the head of a single screw can provide. As an added advantage, the brass will not
mar the surface of your accessories,

Baffled Flat Black Interior
Allows maximal light transmission.

Threaded for 48mm Filters

If you thread your filters directly into the diagonal, you can change eyepieces with ease without changing the
filter.

CLEANING INSTRUCTIONS:
1. Remove the 4 screws holding the mirror housing to the back of the diagonal. Do not remove the mirror
from its aluminum housing to clean it,

2. Blow any large, loose bits of foreign matter from the surface of the mirror with an air bulb. Stubborn
particles can be removed with a soft camel's hair brush.

3. Place a few drops of a mild soap solution of dishwashing liquid diluted with water and wipe in a circular
motion toward the outside of the mirror. It is advisable to use soft cotton swabs or white facial tissue and
little or no pressure. Although these are hard coatings, they can be damaged by hard rubbing if there are
tiny abrasive dirt particles on the glass.

4. Follow immediately with a denatured alcohol wetted tissue (removes fingerprints ) and a final swipe with
an acetone wetted tissue (removes stains). The acetone also leaves the surface in an anti-static state
which will help to prevent dust attraction.

5 Finally, little bits of dust or lint can be blown off with an air bulb.

6. Remember that these coatings are significantly more durable than aluminum, enhanced aluminum or
silver coatings, however they are not indestructible. Please use common sense when cleaning,

Bl20reT
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ACCESSORIES

-

2" CONVERTIBLE PHOTO-WISUAL BARLOW

AMPLIFIER (BARCON)
Use this two-part accessory in several configurations to increase the
focal length of the ebjective for high-pewer visual observation and
lunar-planetary photography. The Z-elemen! design uses spacial
glesses to presenve the fine color carrection of the main objective. The
eptical elements are hand-corrected and precision centered to insure
that no abesrations are introduced info the system, The Barlow focal
length is 127 mm which is longer than conventional types. This mini-
mizes the divergence of the edge rays and herefore reduces the ap-
parent vignetting commen in many eyepieces (Flossls and Panoptics).
The Barlow features a brass locking ring as described far the 2.7 fo-
cuser. Accepts 46mm filters. Mote the following positions and result-
ing magnifications:

1.7x  afler the diagonal

by before the diagonal or camera adapter

2.4x  before the Zeiss binocular viewer

3.2xw  before the Zeiss binocular viewer used with an extension

i
-

PHOTOGRAPHIC-WISUAL TELECOMPRESSOR

(0.75X) (27 TVPH)

We have increased the versatility of our telecampressar by deslgning
it for both visual and photographic applications. Slip in a 2° diaganal
with mast eyepieces (some eyepieces may not focus) or our camera
adapter with your camera. The effective focal length will be 0.75x the
focal length of the instrument. Deep-sky objects are recorded on film
in & fraction of the time needed at prime focus. This well-corrected ac-
cessany lens preserves the high contrast and superb color cormection
of the main objective. A must for the serious astraphatographer,
Threaded for SBmm fillers, Please note thal you must purchase the
Astro-Physics camera adapter with t-ring for photography.

CAMERA ADAPTER WITH T-RING FOR 35mm
CAMERA (PFC - - =, last 3 lotters indicate -ring)

This camera adapter allows you to attach your 33mm camera bo any
focuser that accepts 2" slip-in accessonies. It is machined of alumi-
num and black ancdized. The camera adapter is threaded for the
popular dBmm filters. Please speeify the type of camera you plan to
use.

EYEPIECE PROJECTION TELE-EXTENDER
(CEPO0O)

You can use the camera adapter alone for prime focus asirophologra-
phy ar insert your faverite eyepiece inte the eyepiece projection tele-
exlender to achieve higher powers and closer views of your object.
The assembly congists of a 2" prime-focus camera adapier threaded
far the popular 4Bmm filters, and a removahble 1,25 eyepiece projec-
tion assembly with a brass locking ring to hald your eyepieces firmly in
placea. g

camera

Eveplece
Adapter

Projection

2.7" PRIME FOCUS FIELD FI ATTENER WITH
CAMERA ADAPTER FOR PENTAX 6x 7 cm
CAMERA (67PF46, 67PF56, 67PF58, 6TPF69,

67PFT79)

This accessory allows you o couple the
medium-format Pentax camera to your StarFire
telescope for truly superb wide-field photo-
graphs. The built-in field 2.7 fisld Nattenar lens
produces sharp star images over thie antire for-
mat. Enlargements of 16"x20" are possible
without fuzzy images or less of detail.

1

G67PH46 - 105 Traveler
GTPFS6 - 130 StarFire EOF
67TPFSE - 130 StarFire EDT, 155 StarFire EDFS,
Star130ED, Stari2ED,
5'"f8 StarFire, Standard
67PFEY - 155 StarFire EOT, previous 6°f8 and Star1 55ED
67PFT3 - 180 StarFire EDT, 719 StarFire

3I5MM CAMERA ADAPTER WITH T-RING TO USE
WITH 2.7" AND 4" FIELD FLATTENERS

(67 R « = = jast 3 larrers indieate t-ring) .
Use this adapter with the prime focus field '
flatteners o cbiain the best results with
your 3omm camera. The t-ring is included. |
Pleaze specify he t-ring that you wish to
use, The part can be used only with field
fatteners shipped after May 1984, If you
have an earier model field flattener, pleasa
call.

GELATIN FILTER HOLDER

FOR 2.7" FIELD FLATTENER
(27GEL1 and 27GEL2)}

This two piece fiter holder was designed to
hold gelatin fiter sheets which may be used

for deep-sky tricolar pholography. Clear aper-
ture of the filter is 2.35" (60mm). Purchase

gelatin filter sheets from a camera store, cut

inte 8 circle approxdmately 25" in diameter

and inztall. We suggest that you purchase a

separate fiter holder for each color filer that |
yau plan to use. 2TGEL2 part fits all field flat- |
teners shipped after May 1994, If you have an
earfler model, we offer part # 27GEL1 with a
slightly different thread.

GELATIN FILTER HOLDER FOR 4" FIELD
FLATTENER (40GEL1)
Same as above o fit 47 Field Flatteners.

X7 PENTAX CAMERA
ADAPTER FOR USE WITH

TELECOMPRESSOR (ADAG7P)
This adapter allows you to use the Telecom-
pressor (27 TVPH) with your Pentax 6 = 7 gi

Camera . Your image circle will be approxi-
miately 2" fully illuminated.




ACCESSORIES

8x50 STRAIGHT-THROUGH FINDER WITH
ILLUMINATED RETICLE AND QUICK RELEASE

BRACKET [8505T1)

Cur imported finder features 8 crosshalr eyeplece which can be iliu-
minated with the matching self-contained, battery-powered LED. The
eyepiece povides a8 wide 5.6° field of wview to assist you in locating
yaur favorite objects.

The finder is black and includes a dustcover for the lens and a buili-in
dewcap. The rheostat centrel on the illuminator allews yeu to control
brightness of the reticle. You will really appreciate the handy quick re-
lease finder bracket which is described below,

QUICK RELEASE FINDER BRACKET (850QREB)
The quick release finder bracke! was developed by Astro-Physics to
make your life easier, Mow, you can atach and detach your finder In
seconds while refaining the afignment. The base of the bracket
meunts anto the predrilled holes of your Astro-Physics refractor. The
remainder of the assembly with the finderscope slips inte the groowe
of the base bracket and tightens quickly with bwo thumbscrews. Now
you are ready to go! There anre no mounting screws to get lost in the
grass or snow and your fingers won't freeze as you struggle with
tools. To use with the Traveler accessory plate (ACPLTR), attach the
bracket part to the ¥ sliding bar

(SBO300). This accessory is a must!

You may even want to consider purchas-
ing extra bases that you can maunt per-
manertly an yaur other telescopes. This
will allow you to use the same bracket
and finder interchangeably.

This bracket can be used with our 8x50
Straight-through Finder above or other
similar finder that you may already awn.

1.25" AMICI PRISM DIAGONAL (ARPD125)
This right-angle diagonal contains a roof
prism erecting system which allows nor-
mal erientation of the subject in your eye-
piaca. Mo more inverted or upside-down
images! Terrestrial viewing is more an-
joyable when using the Amici or Porp
prism diagonal with your favorite aye-
piece. Amici prism diagonals are not rec-
ammeandad for astronomical use.

1.25" PORRO PRISM DIAGONAL (PP5125)

The Perra prism  diagonal provides
straight=throwgh viewlng. Image arienta-
tion of the subject in your eyepiece is nor-
mal so it is easy to observe deer grazing
in a distant meadow, Recommended for
daytime nature use of your refractor when
straight-through  viewing Is preferred,
Pomo prlsm diagonals are not recoms-
mended for astronomical use.

1.25" PRISM DIAGONAL (PRD125)
Right-angle diagonal prisms are fully
coated and acsept 1,25 eyepieces. Im-
age orientation when used with a refrac-
ter i right side up with leftright reversal,
Prism diagonals are nol recommendad
for fast (f6) refractors.

TELEVUE 2" MIRROR DIAGONAL (PMD200)

If you own ar plan lo add the popular 2"
widefield eyepieces to your collectian, you O
will need a high qualty 2" diagonal. This
precision diagonal can also be used with

1.25" eyepieces when used with an
adapter. Please note that while the
adapter is NOT included with the pur-
chase of the diagonal, you can either use
the 1.25" adapter that is included with aur
2.7" Astro-Physics focuser ar purchase #t
@5 @ separate item, The diagonal is
threaded for 48mm filters.

ASTRO-PHYSICS MAXBRIGHT DIAGONAL

(PMDMAX)
Please refer to separate descriplion sheet.

PIGGYBACK CAMERA BRACKET (PGBCBR)
The unique micro-adjust knebs allew yeu to
frame star fields easily in 2 axes. The camera
bracket comes with a flat base and screws T
that enable you to attach it ta the predrilled
rings on the top of our meunting rings. Attach
vour Favorite camera with wide-field lens and | ]
take some termific Milky Way shots.

PIGGYBACK CAMERA BRACKET (PGBCNB)
Same as the above bracket without the flat base. Attach to the 7" slid-
ing kar (SBOS00) to use with the Traveler accessory plate (ACPLTR).

80 x 900 mm GUIDESCOFE (80GUID2)

4.4" GUIDESCOPE RINGS (GR4400)

Far serious astrophotagraphy, a full 80mm 11 {3.1" aperlure} pro-
vides bright star images to facilitate guiding. Our imporied guidescope
inciudes a fine achromatic lens coupled with a smooth 1.25" helical
rack and pinion focuser with a full 5.5" of travel. A dewcap and dust-
cover are included. Two half-inch wide aluminum bands are attached
to the optical lbe in erder to protect the finish from marring, the posi-
tion is adjustable,

Choose the 4.4" |.D. guidescope rings (sold separately) which mounts
anta these aluminum bands. The three alignment thumbscrews are
adjusted to positian the scope. You will noad te purchase a 1.25" di-
agonal it you do net wish to guide straight through. For manual guid-
ing, we suggest a 12.5mm illuminated eyepiece and 3x Barlow, For

autoguiding, use the ST-4.

g
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3.9" GUIDESCOPE RINGS (GR3300)

These rings were designed for guidescopes that have an outside tube
diameter of approximately 3.25" (82mm) (will not fit our current
80mm guidescope). Each ring has three alignment screws which are
adjusted to position the scope. These rings altach directly to the top
of our maunting rings or to the 15" sliding bar {SB1500) for use with
13" Dovetail plate (DOVE15).

3.4" GUIDESCOPE RINGS (GR3400 or GR24FB)

If you own a 60mm guidescope, chocse a pair of 3,4" 1.0, guidescope
rings with three alignment thumbscrews on each ring. GR3I4FE at.
taches directly to the top of our mounting rings, GR3400 attaches to
the 7 sliding bar (3B0800) for use with either the Traveler acceszory
plate (ACPLTR) or 8 Dovetail plate (DOVEDS).

L v I ]



Binocular Viewer from Baader Planetarium
Optics and Design made by Carl Zeiss Jena

Several years ago, Carl Zeiss Jena manufactured an excel-
lent Binocular Viewer which we were pleased to offer to our
customers, When the amateur telescope division was closed
in the Fall of 1985, the binocular viewars ware no longer
produced. In 1995, the Baader Planetarium company took
over service for Zeiss telescopes and also acquired the
rights and drawings for the Zeiss Binocular Viewer,

We are very pleased to offer this fine Binocular Viewer once
again. We have thoroughly tested the new unit against the
original Zeiss Binocular Viewer and have found the perform-
ance and mechanical construction to be excellent. The
prisms in the viewer itself are still made by Carl Zeiss. The
body and mechanical works are produced and assembled
by Baader Planetarium.

This accessory was developed specifically for amateur tele-
scopes unlike others which were adapted from microscopes
{small prisms designed for .965" eyepieces). The large
multi-coated prisms of the Zeiss unit allow full illumination
of 1.25" oculars. Interocular separation adjustment
{eyepiece spacing) does not affect focus. Excellent lov-
power deep-sky views can be obtained with 22mm Panoptic
eyepieces or other similar eyepieces, We typically use a set
of Plossls in a medium power range.

The binacular viewer has a built-in 1.25x compensating op-
tical element which eliminates the slight color errer and
spherical aberration that a prism beam splitter naturally in-
treduces into the light path. While the binocular viewer
works extremely well for showing subtle features on the lu-
nar surface and for bringing out planetary detail, we recom-
mend that you add our screw-in 2.6x Barlow to the front of
the viewer for critical high power observing (such as double
star observations). This optional accessory lens narrows the
incoming beam and results in the sharpest possible images
at the eyepiece end of the binocular viewer

The Zeiss Binocular Viewer includes the viewer itself with
built-in compensating element, prism with bayonet and 2"
barrel as shown below. Optional items include: eyepieces,
the convertible Barlow, bayonet (for straight-through view-
ing) and filters. If you are planning to view through a reflec-
tor, use the straight-through configuration as shown below.

The backfocus required will vary depending upon your con-
figuration. Flease note that this viewer may not reach focus
with some instruments including some earlier models of our
refractors. Determine the backfocus of your instrument by
measuring the distance from the 2" opening of your scope to
the facus point

BINOCULAR VIEWER FROM BAADER PLANETARIUM
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ZEISS ABBE ORTHOSCOPIC EYEPIECES

Design

The design of Ofhascople eyepleces dates back lo the 18005 when Emst Abbe first designed them to be used for accurale measurements of Enaar
distance on micrescaplc slides. The term “orthoscopic® is used fo denobe an eyepiece that has no bamel or pincushion distortion, so that an object
has the same size anywhere in lhe field. The design uses a iriplet field lens and a singlet eyelens.

Tha modern Zelss Abbe Ornhoscople series uses high index Lanthanum glass to reduce the already low off-axis aberrations present in a good
design. VWhen used with a high qualty telescope of 17 or longer focal ratio, the images of planets will appear clean and free of color
fringing from the center to the edge of the field.

The apparent field of view of each of the oculars is 45°, except for the 34mm which has a 40° field. In side by side comparnsons, the fields actually
appear to be equal or slightly larger than Pigssl cculars advertised with 50* fields. The oculars are parfecal and threaded for standand 1.257 filters.

Coalings

Each of the 4 air-glass surfaces is mult-coated with the Zeiss patented “T~ coating to achieve the highest possible light-transmission and confrast,
It is in this area where the Zeiss Abbe orthoscopic has no equal. The total measured Bght tranemisslon {including the internal glass absorption
losses) exceeds 57%. For high-power planetary observers, this means that planets appear bright and sharp-edged with none of the gray-white haze
surrounding the ball of the planet as is commen in less expensive oculars. The visual Impression is striking, It is almoest as if a thin veil has been
lifted, revealing the most sublle contras! features more clearly. There is a similar effect for deep-sky observers using the longer focus, kaw-power
Zelss othoscopics, Even though the fields are not spectacular, the enhanced contrast of faint objects really is worth i1,

Recommended Users
Thase eyepieces are designed primarily far lunarfplanetary users who need the last ounce of contrast to plok out subtle contrast features.

Secondarily, Inese eyepleces work exremely well for deep-shy observers who are [ooking for maximum image brightness and high contrast of faint
objects rather than extreme fields of view. As such, these oculars will appeal more to ihe experienced observers with top-nolch equipmant,

Availability

Zeiss infroduced Abbe orthoscoples several years agoe when the factory in Jena, Germany produced astronomical instruments for amateurs., At that
time, the 4,6,10,16, and 25mm focal lenglhs were offered. When Zeiss dissolved thelr amateur lelescope division n the Fall of 1985, production af
these evepleces was discontinued alang with the rest of thelr instruments,

Late last year, Thomas Baader of Baader Planetarium in Sermany commissioned a special production run of four hundred sets of oculars, This
praduction infroduces the new 34mm Abbe orthescopic not available in previousty. Astro-Physics will have ane hundred sels available for the U.S,
market, delivered at intervals throughout 1957, The first shipment arrived in April, At this time, we do not know if Zeiss will produce additional
eyapleces for 1998,

In hanar af this special production, we are offering a velvet-lined walnut eyepieca casa with the inscriplion “Carl Zeiss Abbe Orthescople Oeutars.”
All eyepiece sets will include this case and a limited number of cases are available for collectors who may already own some of the oculars. The
case was designad lo accommeodate all 6 cculars of the complete set.

TECHNICAL SPECIFICATIONS friahds v een
Barrel diameter 1.25" (31.8mm) ] I . : = Y |
Focal lengths 4,6,10,16,25,34mm | ,, | [ [ ] i T
Lens elements 4 (triplet field lens and ! | T PP | | S e
- singlel M} o I . -k i | . |
Antireflection coatings Zeizs “T" multi-coat ; - I ] —r
on each surface a7 = B s e e e BOUm 200
Transmission =>07% - : 3
Field of view 45" (A34=40") i i
Parfocal Yes Lo : 1 ]
7 | ] [ 1 |
04 : | | | [ 1 |
353 A 450 50 550 L] L Toh ] L]
Larrtacs e
Transmission curve of an Abbe eyepfece compared with an Zeis orthascopic eyepiece
PRICING ’"
ZEIS5A0 Zetss Abbe Orthoscopic Set - 4,6,10,16,25mm with Walnut Case 1,180,
Sold as a set only, no individual sales
ZEIS534 Zelss Abbe Orthoscopic - 34mm (new issue) 240,
ZE|S5B0X Walnut Eyeplece Case for callectars who already own the 5 original eyepieces, 50,

The case will also accommodate the new 34mm

Limit: Two sets per customer,
Speclal note: The walnut cases will be available in the first weelcof May. If you wish, we can ship your oculars now and the case when it is available.
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SOLAR FILTERS AND ACCESSORIES

Qur sun is the most dynamic, ever-changing astronomical chject, offering new surprises each day, varying even from one hour to the next,
Yel, pddly enough, mest astronomers do not ohserve the sun at all. Astro-Physics now affers a line of the finest solar accessories available
an the market today. We invita you to explore this fascinaling aspect of astronomy. '

Unfiltered sun can easily damage eyes and instruments. For solar observing, use only safe, solar
filters in front of the main telescope objective. Do not use eyepiece solar filters alone because the
concentrated heat at the eyepiece may cause the filter to break, allowing the full magnified inten-
sity of the sun to reach your eyes. Always supervise children who are observing the sun.

ok

Observations of the Sun in white light

Amateur telescopes, when aimed directly at the sun, concentrate the
brilliant light to such an extent that serious damage would ocour to the
retina with even a guick glance into the eyepiece. Unfartunately, most
commercially available glass filters severely distort the wavefront en-
tering the telescope, with a resultant loss of fine detail and contrast.
There is a way to reduce the light energy for safe viewing while at the
same time preserving the high contrast and resolution of your objec-
tive lens.

We have devaloped a high quality glass solar filter with a ehrame
coating that can be used both viswally (with an accessory eyepiece fil-
tery, of photographically for high resolution shudies of the sun's sur-
face, These fiters are sufficiently accurate to reveal intricale sunspat
feathires and fine solar granulation. Filters are coated with 2 layers of
chrome that is calibrated to let a sufficient amount of light throwgh for
high speed photography. More Eght will pass than is mormally used for
visual observations, As a result, faster shutter speeds are possible,
useful for capturing mements of good seeing. For safe, comfortable
visual abservations, ane simply screws the companion neufral density
filter into the eyepiece adapter. Mo heat buildup will occur in the aye-
piece aplics becauss the main solar energy has been essentially
eliminated by the main filter.

Observations of the Sun in Hydrogen light

To abserve the sunin the red light of hydrogen, a special filter system
must be used to isolate the H-alpha line. Hydrogen-alpha multi-layer
interference fillers reject all visible light except for a specified wave-
length band in the red (hydrogen) portion of the spectrum. Various
types of filters are differentiated by the number of angstroms ar sub-
angstrams that the fiter allows to pass. The smalier the number of
angstrams, the narrawer the band width which s centered an the H-
alpha line at 6562.8 angstroms. Depending on the widih of the band,
you can observe wispy, dramatic prominences in bald relief against
{he blackness of space, as well as surface features including dark
filament swirls, magnatic sterm lines, explosive solar flares, plage,
spicules and fine chromespheric network in stark contrast to the sun's
brilliant red surface.

PROMINENCE FILTERS:

If your primary interest is photographing the prominences, it is best to
use a fairly wide bandwidth filter to get maximum light energy. The ad-
vantage is that high shutter speeds are possible, effectively freezing
the seeing. Surface structures on the sun are completely lost, and be-
cause the sun's Eght is s0 bright an ecculing disc must be used o
eliminate the resuling glare. The 1.5 A Prominence Viewer from
Bazder Planetarium has been specilly designed to capture the
preminences in all their breathtaking detall. With its wide bandpass,
the prominences are bold, bright and dramatic

NARROW BAND FILTERS:

For detailed viewing of active regions on the solar disk as well as
prominences off the disk, a narrow band filter is essential, Bandwidths
greater than 0.84A are useless for showing surface detail, while band-
widths narrower than 0.54 will not shew prominences well, We offer
the superb line of Daystar fiters and accesscries because thay are
proven to be the best in the world for high reselution studies of the
sun. The sub-angstrom H-alpha filters from Daystar offer Incredible
detail of active surface regions, with good views of the prominences.
The narrower the band pass, the higher the conirast of surface re-
gicns, University, ATM and T- Scanner models are all available in
bandpasses of 0.84, 0.7A, 064, and 0.54. Please refer to the de-
scriptian below.

ENERGY REJECTION FILTERS:

All H-alpha systems require an energy rejection filter to be placed aver
the frant aperture to black the intense uitravielet (LA} light from the
sun which would otherwise bleach the main filter in & short time and
render it useless. The energy rejection filter must be of the same high
optical quality as the main lens, otherwise you will not be able to re-
salve the fine detall in the prominences or on the sun's surface, Qur
filters are made from Schett RGE10 red filter glass. They are polished
and tested interferometrically to 1/4 wave peak-to-valley minimum, and
are guaranteed to give the highest definition and contrast possible.
The filters are meunted in a machined aluminum cell that fits over the
front of the objective cell.

S

ASTRO-PHYSICS PHOTOGRAPHIC GLASS

WHITE LIGHT FILTER

Qur full aperture white light glass fitters are crafted by European op-
ticians af fine-annealed 10mm plane-parallel glass, palished better
than lambda’4 and chrome coated to density 3.3. The filter is
mounted in a machined aluminum call which fits over the lens cell.
We also provide a grey 1.8 ND (Meutral Density) filler for 27 eye-
pleces which is used in conjunction with the primary photographic
fitter for viswal observation, This eyepiece filter is coated with MgF2
on beth sides. The glass white light fiter comes with protective alu-
rinum dustcovers for both sides.

Mote: | regret that we are unable to obtain these filters at this time.
Singe | am hopeful that we can affer them in the future, we will leave
thiz infarmation in fhe brochure.

.

-

ADVANTAGES:
=3unspots show penumbral detail that resambles fine eyalashes,

«A molor driven mount and palar alignment are helpful, but not
critical.

CONSIDERATION
“:Prominences and H-alpha surface detail cannot be sean.

part nos,

PWLT06 - 105 Traveler

PWL130 - 130 StarFire EDT and EDF, Star130ED
PWL155 - 155 StarFire EDT and EDF

PWL180 - 180 StarFire EDT and EDF




1.5 A HYDROGEN-ALPHA PROMINENCE VIEWER | In addition, you il need:
FROM BAADER PLANETARIUM ovisual: 1.25" star diagonal and eyepieces (we suggest 24mm

The H-alpha filter in this Prominence Viewer passes red light of TeleVue Widefield)
65628 Angstrams which is strongly emitted by the sur's chromos- “photographic: camera adapter, and 35mm camera

phere and prominences. The transmission characterlstics of the filter | opTIONAL ACCESSORIES: Projection eyeplece Pil and M43 exten-
are provided on the spectrophotometer tracing Included with each | sinn tubes (twa tubes)

Linit,
) ADVANTAGES:
It is wonderous to observe delicately shaped prominences appear, =Obsgervation with up to 130mm aperture
i - all in slaw
oA ca ap i v o e R e R =The H-alpha bandpass filter Is fully blocked from X-ray to deep
' infrared wavelengths
Components: «This fitter has cwer 30% transmission. Prominences appear
1. Prominence viewer body, consisting of a fourffive section cylindar bright, showing brilliant detall out to the finest "splashes.”
which houses,

Aspheric relay [=ns with teflon sockets for the occulting cones

sAdjustable iris dlaphragm 10 minimize scattered light in the
system

cMulti-coated prejection lens array in conjunction with the H-alpha
filter with a bandpass of 1.5A

“Two exension lubes (use one of two as needed)

. Six (6) occulting cones of varying diameters that individually pro-
vide an artificial solar eclipse within the instrument. Since the rela-
tive size of the sun varies throughout the year, you will select the
cone of the proper size. A pair of tweezers and gloves are included
to ranipulate the cones.

. VIF Excenter- for visual and photographic use. Allows you to view
or phetograph prominences at the edge of the field or center them.
A large spring-loaded tension ring with three adjusiment screws
aliows sensitive tension adjustment depending on the connected
observing system (Le, diagonalieyeplece or camera). Includes slid-
ing focus t-adapter (you thread your camera adapter direcliy) that
also senves as a 1.25" visual back. This system (s essantial for
higher visual magnification and serious photographic wark.

. Adapter far 1,25" oculars

. Calibration curve fer your H-alpha filler with bandpass and maxi-
mum tranamission,

oFast photographic exposure times 1/250-1/500 of a second, ef-
fectively freexing the molion of the prominence and aimosphetic
seeing effects.

“[Does not require heating of H-alpha filter and is ready to go as
S00N 85 you are sef up

o\fWider bandpass to emphasize prominences

o¥ou wil record Doppler shifted components of prominences
automatically.
CONSIDERATIONS:

Must be used with refractor, mirmor systems scatier light which
lewers contrasl.

sMust use it mechanism (inciuded) lor colder lemperatures

*Requires perfect polar alignment and sturdy mount with solar
tracking rate. H is important that the disc of the sun remains. cov-
ered by the occulting cone

ohfot readity interchangeable with other refractors. The occulting
cones are cuslomized for the focal length of the instrument. If you

plan to use the Prominence Viewer with more than one refractor,
you will need occulting disks for each fecal length.

oGannot be used easily wilth long focus refractors exceeding
1500mm

Available for the following refractars: All Astro-Physics refractors, Ce-
lestron BOmm =510 Firstscope, Calestron 102mm refractor

=

. Canying case See price list for part numbers.
"\\I
—
. =)
. J-l-_-r—l—. mru—
[}
T b
Insert Into focuser
inser 1.25° diagonal with eyepiece
of A5mm camers
-
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RED ENERGY REJECTION FILTER

SCHOTT RG610

Filter thickness 10mm, polished to 1/4 wave peak-to-valley in trans-
mission. Made specifically to reduce the intense U\, Eght from the
sun when using H-alpha filters, our red energy rejection filters are
available in 100mm 130mm diameler sizes. The machined alumi-
num cells will fit over the frant of the objective cell of our 105 Trav-
eler, Stari 2ED and 130mm doublets and iriplets. In addition, these
fiters are avallable for our [arger telescopes for reduced aperture

viewing with DayStar filters and Prominence Viewers, The red en-
ergy rejection filter comes with protective aluminum dusteovers for
balh sides.

Note: Availability of these filters is limited. Please call for curren!
status,



DAYSTAR T-SCANNER

The T-Scanner is fabricated to the same standards of quality and
salely as the warld recognized Daystar ATM and UNIVERSITY model
H-alpha systems. The T-Scanner requires no pewer input and is com-
pletety portable

In aperation, the T-Scanner takes advantage of the fact that all aptical
interference filtlers will shift towards the shorier wavelengths when
tilted. Tharefore, the filter ks fabricated with the passband a few ang-
strams 1o the red side of the H-alpha line, i.e. 6565 A. When the con-
1rol knob is turned, the fiter is tiled and the passband (fninge) scans
across the solar image showing H-alpha features.

The fiter's 30mm (1.87) ¢lear aparture allows full disk H-alpha feature
and prominence cbservations when used with telescopes having focal
lenglhs of 1187 and less. Telescopes with lenger focal lengths and re-
sulting larger solar image diameter only need Lo be guided to the solar
active area of inlerest,

When ordering your T-Scanner, request the front cover with the fe-
male t-thread,

The T-Scanner requires a nominal f30 beam. This is accomplished
with the Astro-Physics TELECENTRIC BARLOW SYSTEM as de-
seribed below of with 8 DayStar red energy prefiter of an appropriate
aperture 1o result In 8 nominal 130 beam. For instance, if the fecal
lengthis 1018mm {as in cur 130mem 8 StarFire EOT), an f30 beam is
achieved with a 1.3" aperture. (Actually DayStar provides 2° aperture
masks for 4 refractors), The full aperture of the 130EDT can be used
with our Telecentric Barlow System.

ADVANTAGES:

‘Shows prominences and surface features of the sun
=Econemical, high quality subangstrom H-alpha fitter from Daystar
‘Mo heating unit, no slectrical power is required for the filter

:Does nat need time to warm up

=Can be used visually and photegraphically

COMNSIDERATIONS:

ANarks bast within a specific range of temperatures, this may limit
viewing during cold months in northern climates

~Fitter is fine-funed by a titing mechanism. If the filler is off band,
parts of the image may appear out of Ihe pass band

DAYSTAR UNIVERSITY AND ATM H-ALPHA

SUB-ANGSTROM FILTERS
Two DayStar H-alpha solar filter series are available, the ATM and
UNIVERSITY; both feature 32mm clear aparure.

The ATM model filters are fabricated with instrument quality compe-
nants and will meel the needs of most amateur solar astronomers.
They are designed primarily for visual disk feature obsenvations and
prominence photography. Passband luning is accomplished by a
built-in hieater which requares 110V AC power.

The UNIVERSITY model filers are fabricated with the fines! filtering

companents and meet the rigld imaging and pholographic require-
maents of professional institutions,

When ordering the UNIVERSITY and ATM fiters, specify the fermaie
T-thread end plates for both sides. Astro-Physics offers a custom 2"
adapter that will allow use of 2" accessones.

1 2 3 4
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As with the T-SCANNER model, the UNIVERSITY and ATM filter re-
guires a nominal 130 beam. This is accomplished with the Astro-
Physics SOLAR SYSTEM as described below or with a DayStar red
energy prefilter of an appropriate aperture o resull in 2 naminal f30
beam. For instance, if the focal length is 1016mm (as in our 130mm
18 StarFire EDT), an 30 beam is achieved wilh a 1.3" aperture, (Actu-
ally DayStar provides 2 aperture masks for 4" refractors). Full aper-
{ure operation up to 130mm ¢an be accomplished with our Telecentnc
Barlow Syster.

Recommendatiens from DayStar Filter Corporation: If your primary in-
tarest is bright prominence, but you also want lo Know whal's happen-
ing on the disk, the 0.8 angstrem filler will do the job nicely.

The 0.7 angsirom bandwidth filler is a good intermediate choice. The
red prominences stand cut briskdy against the dark sky and the disk
features have good conlrasl. This filler is a popular for general work
and as a teaching aid.

The 0.6 angstrom bandwidth filter provides excellent contrast and is
great for detailed studies of active regions. The prominences are quite
visible and easily pholographed. & goed cheice for educators and is a
popular chicice for general work,

The 0.5 angstrom bandwidth filer provides SUPERB disk feature
contrast and used with telescopes having one arc-second resalution
of better will provide visual and phetographic resulls comparable te
professianal abservatary quality. Prominences are subdued.

MOTE: The bandwidths indicaled are maximum.

ADVANTAGES:

oShows prominences and surface features of the sun
=Can be used visually and photographically

“Polar alignment |5 recommendad bul net critical

CONSIDERATIONS:

=Requires heating unit powered by AC power source

<Unit may take 1/2 hour fo one hour te be on band (depending on
temperature}

ohare expensive than T-Scanner

TELECENTRIC BARLOW SYSTEM TO USE WITH
DAYSTAR H-ALPHA FILTERS

Mormnally, the required f30 beam is accomplished by stopping down
the aperture of the scope. The Telecentric Barlow System will provide
the longer [ ratio using the full aperture of yeur 4% or 57 refractor. Six
inch and larger scopes wil be limited to 5™ (130mm) to allow the full
digk of the sun to be seen.

Components of Solar System:

1. 2® Barlow - The Astro-Physics barlow features four batfles ma-
chined info the barlow, fal black interior, and a brass locking ring.
This versalile photo-visual accessory can also be used for daytime
temrestrial viewing and nighttime astronomy.

2. Telecentric Unit - This eplical component is used in conjunction
with the 2% Barlow 1o increase the elfective fecal length and make
the light rays nearty paraliel for the DayStar Filler,

3. Extension tube with brass lecking ring
4. Adapter for DayStar fiter which enables use of 2" eyepleces,

5 o



3-10-92
Dear Roland and Marjorie,

We feel we should share our experiences with you using your refractors.

Si¢ years ago we bought our first refractor, a 5" 6 to do 35mm wide field photography. This was before ED glass and
multi-coatings. It became apparent that a 35mm negative from this telescope could be enlarged to 20 "x 24" prints and
still look sharp. There were color problems wiich the brighter blue stars but the faint ones were mere pin pricks.

One evening Daphne and I did a duo photograph of the North American Nebula - she with the refractor and I with a
10" Newtonian. Both instruments were /6. We exposed identical film for 45 minutes. When the film was processed, we
were surprised to see that the film exposed in the refractor had more contrast and more density! A lot more light was
getting through the refractor and with much less flare. It was obvious the refractor has certain superior characteristics

as an astrograph.

Time has progressed and with it refractor technology. We became the first recipients of your 6° /7.5 ED Triplet refractor
set up to expose 6 x 7 cm negatives. Some characteristics were immediately obvious. Visually, it was like looking through
a reflector, there was no color fringing, even at high powers! Unlike two-element ED designs that don’t correet the far
blue and ultra violet, the ED triplet had no halo around bright blue stars visually, and most important, photographically!
Indeed, the single most significant improvement with the ED triplet was the far blue-ultraviolet correction because, as
you know, film is the most sensitive to these colors! Stars now were 50 microscopic on the film that only a 30" x 40"
enlargement revealed the true resolution of the lens.

There seem to be some rumors that the ED triplet does not stabilize and suffers from thermal problems. During the
time we have had this lens and under some very cold nights on Mt. Pinos, we have never noticed any degradation of
image. Furthermore, even while we are polar aligning and the scope is cooling down, our target star exhibits classic
diffraction patterns at 275 power. Aswe would with any telescope, we allow it to cool down in order to maintain critical
focus over 2.5 hour exposures.

The light transmission of the ED triplet is phenomenal. Looking through the elements is like looking through air. The
advanced multi-coatings reduce light absorption to almost nothing. Since the third element only blocks 1% of the light,
we feel the advantages of the triplet design are enormous, especially if you plan to do photography. Indeed, it is a
prerequisite unless you enjoyusing a minus violet filter tosuppress the far bluc and ultraviolct. We had ghosting problems
with the use of filters so the ED triplet was like an answered prayer.

It’s really unfortunate that Mt. Pinetubo messed up the atmosphere ... alot of our projects are now on hold until it clears
up a little more.

We are very enthusiastic about the 6" ED triplet we own and can't wait to use it again. In its 2 vears of use, we have
made magazine covers and "Images” in Sky & Telescope and a lot of 16" x 20" prints that have beenwell received. Although
substantial effort is done in the dark room, we could never even begin to make these photographs without the superb
telescope you created for us. For this, we thank you and look forward to many years of interesting and progressive
results.

Clear skies! (someday)

g [
]
/O Howur "



FREQUENTLY ASKED QUESTIONS -

ASTRO-PHYSICS SERVO DRIVE MOUNTS

What happened to the 1200QSPC and 300QSPC mounts advertised in Sky and Telescope
and Astronomy magazines and 120005 mount in your past brochures?

First of all, | would like to apologize for the confusion. When we placed the ad, we did not anticipate that the go-to
keypad would be ready until later in 1998. The QSPC mounts were intermediate models - you could only enjoy the
fast-slewing capabilities if you were using your PC with our DigitalSky Voice™ software or Software Bisque's
TheSky™ software.

As the weather became colder in lllinois and our laptop PC was inoperable outdoors, we decided to accelerate the
development of the go-1o keypad controller for release with these first mounts (actually since we have a roll-top
observatory with underground cables to our building, we can keep our computer indoors to operate the mount, but
most people dont have that luxury). Ve didn't want the customers wha purchased the QSPC versions to have to
purchase a new, expensive (more than $8001), go-to keypad in the future or have to rely on keeping their
computers warm in their cars, This put our overall production schedule behind a few months, however the end
product will be well worth the wait.

In short, we jumped the gun just a little with our first ad. Can you blame us? We've been using our GTO mounts
since January of last year and we |ove them. We know that you will too,

Will | be able to purchase the new mounts with the servo motors and upgrade to full
computer slewing at a later date?

Yes, you can purchase the SMD version of the mounis (800ESMD, 300SMD, 1200SMD) that includes the Servo
Micro-Drive Controller (maximum slewing speed is 64x). When you are ready to upgrade, we will send the GTO
computer electronics that you can install yourself, GTO keypad controller and DigitalSky Voice™ software.
Although the exact price of the upgrade has not been determined at this point, it will be greater than the difference
between the SMD and GTO versions since you will be replacing paris that you already have (controlier, electronics
panel).

If you consider the additional cost of accessories that are commonly used, for instance the polar alignment scope
($250), encoders to enable use of digital setting circles ($260), and the NGC-MAX digital setting circles {$504), the
total of these accessories is $1,014. If you add that to the price of the SMD mount and subtract it from the price of
the GTO mount you will be surprised at how small that amount is. In other words, the GTO mount will accomplish
almost all the functions of these items and for just a couple of hundred dollars more than you would spend on
these items, you could have a full go-to system. You may wish to consider the GTO mount at the outset rather
than upgrading later.

Why did Astro-Physics choose a servo motor drive system rather than stepper motors?

Stepper motors have limited slewing ability and lose torque at high slew rates. They can stall without warning while
slewing. Even when driven in the microstep mode, they are not as accurate as a zero-cogging servo drive.
Steppers take more power to run and will drain batteries much more quickly.

What is the pointing accuracy?

The inherent pointing accuracy of Astro-Physics mounis and the positioning software is very high. At two star
parties in 1997, we used the following system: computerized 1200GTO mount, Astro-Physics 180 f7 StarFire EDF
and IMG260 CCD camera (512 x 512 pixels) from Finger Lakes Instrumentation. Once polar alignment was
achieved, we selected images from one side of the sky to the other. Each time the image appeared on the screen,
it was located on the same part of the chip as the previous images. We were very impressed with the consistency
of the system. The IMG260 chip is very fast, achieving excellent results in just 60 seconds for most objects. The
images were not guided, yet were sharp, a testament to the accuracy of the drive systemn itself and the fine
resolution of the motors. This pointing accuracy is consistently repeated when observing visually.



If you wish to see these images yourself, check out the web page for Finger Lakes Instrumentation at
hitp:/iwerw?2 . rpa.net/~fli. Keep in mind that the sky background was rather hazy (Starfest) or light polluted
{Astrofest) so the images don't have as much contrast as they would at a darker sile or on 8 more transparent
night.

DigitalSky Voice™ software contains an algorithm to compensate for atmospheric refraction. For maximum
accuracy, you can enter the temperature and pressure at the time of your observing session.

Many factors will enter into the pointing accuracy - precise polar alignment, orthogonality of the telescope to the
maunt (is the optical axis of the telescope parallel to an imaginary line drawn through the center of the right
ascension axis pointing to Polaris?). Some of the reasons that the orthogonality may not be parallel are: mounting
ring diameters are not even, optics are offset slightly in the tube, or the cradle plate is not parallel to the polar axis.

Is polar alignment necessary for computer slewing?

Accurate polar alignment is necessary to assure that the image will appear in the center of your eyepiece or on the
CCD chip as you move from object to object. You can use either the keypad controller or the DigitalSky Voice™
software to guide you through polar alignment. The procedure is very easy and accurate to get you up and running
quickly. As you polar align, you are calibrating your mount.

If | move the telescope by hand will | lose my calibration?
Yes, but recalibration is very easy with either the GTO keypad controller or DigitalSky Voice™ software.

During the initial stages of development, we considered this question carefully since there is an obvious advantage
to maintaining calibration whether the scope is moved by hand or with the motor drive. We discovered that the
encoders available for reading the position of the shaft (4000 or B000 steps) are very coarse (324 arc seconds and
162 arc seconds respectively) compared with the encoders that are built into the motor itself (.05 arc seconds).
The encoders in the motor are scanned 300 times per second to provide precise sidereal tracking. As a result, the
position and the rate are accurately controlled. We decided not to compromise the accuracy of the system by
attempting to use the motor encoders and shaft encoders together.

WWhen you are using the computer go-to functions, we recommend that you do not move your telescope by hand.
The mounts are rugged enough so that accidental bumping of the tube or movement of the focuser knob will not
generally cause any loss of position. For casual observing, you can simply sight Polaris up the bore hole in the
polar axis for rough polar alignment and use all of the controller functions except go-to. The telescope can be
moved easily and smoothly by hand.

Do I need to order the shaft encoders to operate the computer drive?

Mo, the shaft encoders are nol used in the operation of the computer drive (please refer to the preceding question),
Optional 4000 step encoders are available for all Astro-Physics mounts so they can be used with JMI digital setting
circles, if you wish.

Why should I use a computer drive?

Let’s face it, many of us live in light-polluted areas so star hopping is a real challenge. We've been amazed how
easy it is to find objects with the computer drive that are embedded in the haze and sky glow. Even when star
hopping with the best maps, you have to identify nearby star patterns so that you can zero in on the obscure object
you are seeking, This is not always possible.

If you wish 1o be adventurous and find objecls on your own, you can simply drive the mount at sidereal rate and
move the telescope wherever you wish. The Astro-Physics mounts were designed so that you move your telescope
easily by hand even with the clutches engaged normally. You don't have to engage and disengage the clutches
each time you move the scope. In other words, you have full flexibility.

Is DigitalSky Voice™ software easy to use?

Very easy. The screen layout was designed to be as intuitive as possible. You can slew to any object you wish with
a minimum of mouse clicks. The program was written from a voice-centric point of view and not just an overlay of
voice onto a graphical program. As a result, you can accomplish any of the functions of the program with either
voice or your mouse (or touchpad), as you wish,



Why should | use voice control?
Once you use it and realize that you are simply speaking in your normal tone of voice, it will seem natural o give
verbal commands.

s |tis a pleasure to stand at the telescope and say “Find the Wild Duck Cluster” rather than trying to
remember the catalog number and general location, then returning to your computer to enter the
information (or flipping through your star charts to find the object).

s You can maintain your dark adaption since you don't have to look at the computer screen or turm on your
flashlight.

« On cold nights, you can leave your computer in a warm location and control the telescope by microphone.

Do | have to train DigitalSky Voice™ to understand my voice? Will it understand foreign
accents?

DigitalSky Vioice™ uses a natural English grammar compiler for true voice recognition and doesn't use pattern or
phoneme matching. It does not require training to understand your voice. You will use easy to remember words
and phrases to give the commands.

These are some examples of commands you will say:

»  “M1." DigitalSky will slew to any Messier, NGC, IC or ADS object when you simply say the name of the
database and the number. If the object is below the horizan, DigitalSky will let you know.
+ “Find the Crab MNebula.” DigitalSky will slew to the names of commaon objects.

» ‘“Object data." DigitalSky will tell you the object that you are looking at, the type of object and the
magnitude. Additional information is provided for double stars and planets.

» “Report position.” DigifalSky will tell you the constellation that you are in and give you the RA and Dec
numbers of your current position.

« ‘'Local time." DigitalSky will tell you the time.

DigitalSky Voice™ has been used successfully with a variety of US and foreign accents, however we cannot
guarantee that it will work with all accents or speech patterns.

A voice recognition practice feature is provided in the menu. Before your first observing session, you can practice
the verbal commands with your computer at home.

Sometimes | wanf to use the voice input/output and sometimes | want to sit at the
computer and enjoy the quiet of the night. Can I do this?

Flexibility was an important goal in development of the software. You can use the screen display with or without
the voice output and voice recognition. The software can operate in conjuction with the hand controller or on its
own (for remote astronomy), as you wish.

Can | add my own objects to the computer database?

Yes. You can add your favorite objects to a user defined “cool objects” list. The object list will display on the sereen
whenever you are observing within that constellation. You can also add your objects to other parts of the program.

What other mounts can use DigitalSky Voice™ software?

You can use DigitalSky Voice™ with the Meade X200, LX850, LX750 and other mounts which use the same
protocol.

What other soffware can be used to control the mount?

You can use DigitalSky Voice™ software in conjuction with Software Bisque's TheSky™. Our computer drive
system was designed to input/output RA and Dec numbers (same protocol as the Meade LX200, LX650 and LX750
mounts). Other programs written with this protocol should also work.



Do I need an expensive microphone?

Although we have not tested all the microphones on the market, we have been pleased with the response of
microphones as inexpensive as $40 from Radic Shack. Several less expensive ones were tried with poor results,
You will need an external microphone with an on-off switch, Wireless microphones are an excellent choice,
however they are more expensive. If you try to use the microphone that is built into your computer, the program
will hear itself speak and become confused,

Can | upgrade my current Astro-Physics mount to go-to function?
Flease contact Astro-FPhysics if you are interested in an upgrade for your 400, 600E, 900 or 1200 mounts. We will
have complete details at a later date.

The 800, early 600, 706 and 504 mounts cannot be retrofit with the computer drive due to the tangent arm
declination drive.



DEAR ASTRO-FOLKS:

"ASTRO-PHYSICS REFRACTORS BIG & SMALL"
Excerpts from product review in Astronomy, September 1993, pp. 62-67

Instruments featured; 105mm 16 Traveler EDT, 155mm 7 StarFire EDT, 400, 600E and 1200 German Equatorial Mounts

“Astro-Physics’ new line of refractors promises high-resolution, color-free oplics on solid mountings, Our testing found they amply
delivered on that promise.

... Each of the three mounis | examined was an outstanding example of fine craftsmanship. Assembly was quick and convenient. Fit and
finlsh were superb, The motions were smooth, the locks firm and solid. And the all-important steadiness of the mountings was as good as
I've seen on any meuntings of similar size and load-camying capacity.

.. The optical quality of the Traveler praved superb. Images of evan the brightest objects - tough tests such as Venus and the limb of the
moon - were completely color-free, a remarkable achlevement in an 5.8 refractor and a tribute ta how far lens technology has come in the
past few years. There was no sign of spherical aberration or on-axis astigmatism, Star images looked textbook perfect in focus and on
elther side of focus, The fully multicoaled opties also provided very bright images for the aperiure.

.. Oplical performance of the 1SSEDT was impressive, It produced nary a trace of false color even on Venus. Equally impressive, this
scope provided superb images as soon as It was set outside. Even in sub-freezing temperatures, image quality, thaugh not parfect at
first, was surprisingly sharp from the start. In cobd weather, after a modest settle-down time of 30 minules, in-focus star images were
testbook Alry disks with a well-defined first diffraction ring and a trace of a second outer ring. There was no sign of spherical aberration,
lens figure changes, heat plumes, or distorted Alry disks due to tube turbulence.

.. The: curment selection of apechromatic refractors on the market is enough to make any lover of fine telescopes drool. The Astro-Physics
units | tested proved to be first-class instruments made to exacting standards of performance. Fitted with optional guidescopes, refractors
like these have been used to create some of the finest astrophotos ever taken,

The limited production numbers and high demand for Astro-Physics telescopes have produced waits of several months to a year for many
medels, but if you are keoking for some of the finest instruments on the lelescope market today, the wait may be worth IL." Alan Dyer,

105mm fé TRAVELER EDT

“As chservers lined up for a peek the reaction was -over and cver again- "But it's such a small scope .. that's amazing.' Everyone loved
he smooth fecuser and the stars snapping into erigp pinpoint focus.

The North America Nebula [35mm Panoptic 18x, O-lll fitter] caused a sensation, The whole thing along with most of the Pelican was so
clearly seen that some of us thought we could detect the striations that show up in photos. It was by far my best view ever of this object.
One veteran who has a [name deleted 8" and 14 SCT) said this is the first ime | have ever really seen this object in 25 years of

Veil Nebula [ 3Smm Panoptic 18x, 0-l filter] was equally spectacular showing both sides (brightly) along with the faint wedge in between.
Filamentary detail in fhe two main sections was easy to see aven at this low power...

This |s a marvelous telescope. Once more units ara [n the fleld you should be swamped with orders, There must be several thousand
serious amateurs who would regard this as a perfect primary or secondary telescope.” Name withheld on request

1056mm f6é TRAVELER EDT

“From my suburban backyard, observed NGCE207 (magnitude 11,6 galaxy near M13) as well as NGC7331; beat out a 13" Dobsonian in
obsarving M35, demonstrating that contrast can be more important than sheer light grasp; M42 a fabulous sight with glowy tendrils and
sharply defined. Structure at 70x; NGC 457 and NGC 7789 resclved at 70x, the latter into an incredible sprinkiing of tiny, faint pinpoint
stars. From dark sites in Virginia, have seen NGC 7293 {the Halix nabula) and, Inexplicably, NGC 931 — listed as a magnitude 13.9
galaxy that theoretically should not have been visible in such a small instrument.”

Image quallty far surpasses 8° SCT and 107/13" (name deleted). Similar resolution and brightness as a good 6 F10 Newtonian
(eustom).” 5.5., PA

106mm fé TRAVELER EDT

The Traveler easily outperforms my [other 4" apo refractor], especially at high powers. The quality of construction Is also much beatter,
especially the light baffles and the large, rock solld focuser.

The Traveler 105 Is a great scope, both optically and mechanically. | can highly recommend it to anyone who wants an excellent, portable
refractor. ~ E.5., Florida



105 TRAVELER EDT
"Thank you for creating the beautiful Traveler telescope for me. The scope and 400 series mounting head with adjustable wood triped
arrived a short while ago. | would like to take this opporiunity 1o express my feelings about this system..

The fit and finish of the scope, mounting head and tripod are exquisite, The machining is completely first rate! This type of quality ssems
to be getling harder to find every day, (Perhaps Astre-Physics is hiring all of the great engineers and machinists in this counlry.) In this
area, | feal qualified o state my opinlon as my profession is the sale of highly engineerad and machined products. Based on all of the
units I've seen, Astro-Physics Is a line with which | am happy to be associated. You obviously take a greal desl of pride and care in all
aspects of telescope manufacture. ...

Under the stars the Traveler really shines... Several times | have seen six stars in the Trapezium. There are many examples of the

awesome capabilities of this handy scope; terrific detall in Saturn, the moans of Jupiter, and wonderful gossamer quality 1o any numbear of
nebula.

130mm 8 STARFIRE EDT

“The new StarFire 130 EDT amived a few days ago. It was a joy to unpack it and 1o set it up: it looks beautiful and bears testimony of
exquisite craftemanship throughout. Yesterday the sky cleared up and the telescope got ‘first Bght' | was out undar the stars for many
haurs - looking , testing and alse comparing the new instrument with other talescopes. Vet | soon realized Ihat there was no reason to
use any other instruments: the: StarFlre simply was superior, Deap sky views with Smm and 7mm Magler eyepieces was sharper, cleaner
and more contrasty than | have ever seen. And best of all: With this instrument the problem of spuricus colour in the refraclors
definitively i gone- incrediblal Juptier was quite a show at all magnifications | ried (S0 up to 200x with no image breakdown). \What
amazed me not the least was how bright its disk looks, also at high magnifications, with the colors in the belt system readily visible. There
was a wealth of detail, much mora than | could have drawn, though the seeing was somewhat unsleady. |n short: it was a totally
satisfying night of obzerving. Thanks for a superb insirument... | consider the StarFire EDT design a milestone and a great gift o the
community of amaleur astronomers. Y. T., Denmark

130mm f8 STARFIRE EDT
I am enthuskastic of the 130mm StarFire EDT: the optics are superb, | can put on it every kind of eyepieces, even 3mm Ploss! Clave and

Barlow 2x to an equivalent focal length of 1,5mm witheut any distortion or secondary spectrum...| intend to buy from you ancther bigger,
the 7 or 8"..." C.G.. ltaly

130mm 8 STARFIRE EDT
* | always get a good crowd at observing sessions. | wouldn't trade  for anything else Fve ever looked thru....

Ag you already know, | am a real nit-picker, and | don't hesitate ta pick up the phane and bug Marge when | have a real or imagined
problem. Your attifude loward service has been super, and your technical assistance has been great...

| would recommend any of your produscts without hesitating based on my experiences of the last 3 years.." S.E., W1

130mm 8 STARFIRE EDT
"Solar photographs showing detail of almost 1 arc second in photo” G.G., IL

130mm 8 STARFIRE EDT

“From 'First Light’ through the 130EDT my quest for the PERFECT obsenving instrument was over. My time spent with my new
REFRACTOR under the stars are no less then a Iiteral religious experience. The spectacular vistas laid out before my eyes were unlike
any other | have had the opportunity to experience befora. To relals ba you what | new sea ragularly with my 130EDT, with statements like
‘Star Points literally with no dimensions', "or super planetary Images with unbelievable amounts of detail and sharpness’ do not cover the
full spectrum of salisfaction regarding what | actually see with the 130EDT. Familiar ckjects viewed through the refractor such as the
Dumbbell, Ring, MB1 & M 82, BlackEye, and the Whirlpoal, M13, M3 to name a few, are simply incrediblel] The inky black sky boarding
an absolutely crisp image of the core of M13, my Cassegrain could never reveal this much detail, not on any night and no matter how far
upfmorth | went. Jupiter and Saturn fill the Smm Nagler with detall | woldd not dare imagine pessible. Many of my Astro/Buddies have
said tha same thing and have come away from the eyeplece with the same sort of opinions and thoughts. C.5. Canada

130mm f8 STARFIRE EDT

“It blows everything else away in terms of sharpness and contrast, and compares [averably In light grasp with 8 Inch SCT... 1 am truly
impressed with your quality and commitment to excellence, rare indead In the economic climate of the country today. Surely your
reputation will be remembered in the history of telescope makers .."J.L.., New Jersey

130mm f8 STARFIRE EDT

“Thanks again| for making a excelient telescope avallable to "average” guys ke me. Besides the excellent lens | like the focuser, | really
like the focuser! The lens is beautiful and never ceases to amaze me even in my light pelluted backyard.



resoiution really boosts the visibility of extended abjects.” 0.5, Missour (noba: | am sure that he meant “confrast ™ rather than
*resolution™)

180mm 9 STARFIRE EDT

“Thank you fer Ihe 180mm Apochromalic refractor you have made for me, it performs very well, the images are almost perfects and we
have enjoyed i in many observationes... This ks the Instrument we have atways dreamed and wa anjoy to look at the sky with it. We are
two friends with many Instruments: binocular, Newtonians (12" 20" equaterial, and 30¢ att-azimusth) but nobody gives so pure images on
Maoon, Planets, double-stars and Sun.” G.C., ltaly

180mm 9 STARFIRE EDT

“F'm writing lo thank you for producing your cutstanding telescope equipment. As you can see in the accompanying vewspaper article, |
was priviiged Yo observe and sketch the dark feature imparted on Jupiter by fragment “A" fo Comet Shoemaker-Levy 9 on 16 July 15984 at
approximately & P.M, E.D.T., a couple of hours prior to the confirming HST Images broadcast on TV,

Without the superb optice of my 7~ StarFire | seriously doubt that | would have been able to discern this subtle feature near the Wastern
ik of Jupdter at sunset, To say | was thrilled would be a gross understatement..” J.5., PA.

180mm 9 STARFIRE EDT

“I recently received my 180 EDT refractor. It Is truly an impressive instrument to look . The fit and finlsh ks superb, Looking through it is
equally as impressive. Diffraction rings are perfect and very high cortrast views of Jupiter. | am sending some CCD images of Comet
S/L-8 Impact sites on Jupiter which | took with an SBIG ST-4 CCD camera. ... Thank you very much far a really fine instrument. | am
reglly proud te sea an instrument of this quality and at a reasonable cost made in the USAI " D.H., GA.

6" STARFIRE EDF 7.5
“Well... If you had made a bet with me abaut five years ago that | would be raving about the performance of a refractor | would have put
heavy money up against such an eventualty!

| took the 6-inch /7.5 EDF out this last new moon to check it aut and 1o make the first pholos with it {First Light!). The negatives remain to
ba developed but the visual performance was absolutely incredibie 11111

The sesing was aboul B.510... First thing we looked at for some hard optical testing was Vega. The inside-and -outslde-of-focus
diffraction patterns were |dentical and showed HO COLOR AT ALL on the EDF ! .. Absolutely fantastic |11

Thank you so much for this wonderful instrument 111 Congratulations on your optical prowess !l B.W., California (noted
astrophotographer and awhor)

155mm f7 STARFIRE EDF
“The EDF 155 f7 is Just arrived 2 few days ago and it looks beautiful and famaslic craftsmanship. | am very happy.” A.Z., ltaly

6" STARFIRE EDF F7.5

At Riverside 1992, some very critical Japanese observers and some equally eritical American [rame of prominent Japanese telescope
company deleled] user-observers trained Jack C's 6"EDF on Vega and tried their damdest to find color and couldn't. The Japanese were
highly impressed and the [deleted lelescope company] owners finally mumbled that the A-P refracior was definitely better. My wile
wahdered why [ wanted the 6.1" when | had an excallent 5*, turned to me after looking at the Whirlpool gataxy through Jack's scope and
sald "Mow, | understand” and supported me fully in fulfiling my dream of obtaining the 8.1"EDT. By the way, she is a very hard sall, but
seeing |s believing + she is definitely now a beliaver.” R.A., California (Mr. A, owned a 5'F8 refractor with an Astro-Physics StarFire lens).

400 GERMAN EQUATORIAL MOUNT

I am writing te ket you knew how happy | am with my 400 mount, The qually is outstanding, the mechanical workmanship ks excellert, and
the electronies work great! ... | am currently saving up far ane of your telescopes as well, Keep up the good workl D.F., Hlinals

600 GERMAN EQUATORIAL MOUNT

"Thie scope has been and continues to be subject lo probably seme of the most rigorous usage of any scope and mount anywhere, |
atternpt religicusly to observe the sky every clear night during cur dark season here and that usually means deep cold, even down to -50
degrees F, Regardless of conditions, the scope and mount have always functioned in a flawless, sifky smooth, ultra-stable manner. | have
hevel come across any other man-made thing which works so refiably at these extreme subzers temperatures, | have kept the pler and
mount where a lelescope belongs (outside, under open sky) cantinuously since obtaining it four (4) years ago, and have transported It a
great deal, as well." D.C. Alaska



Crispness and contrast is a fair trade off for large aperture and mushy stars. | finally know what that parfect star looks like. | enjoy the way
the image "smaps’ into focus.™ P.B., lowa

130mm f8 STARFIRE EDT

"My first night cut with the new scope can be summed up In just one word: "heaven.” Stars finally, at whatever magnification, looked e
stars: bright paints of colorful light. Jupiter was bright and clear, with no epparent chromatic aberration, | found, and thoroughly enjoyed,
the Owd Nebula on my first try, something | hadn't been able to do with any of my earller purchases even after hours of searching,

So thank you for manufacturing such a wenderful instrument; | am a completely happy customer, Is the StarFire the 'perfoct’ telescope?
Well, it doesn't wiigh less than a pound, cost $1.48, and show distant objects like the 200 inch Palomar, 2o no, it's not perfect. Butis it
as good as the present state of the art allows? | think so.” T.L., Maine

130mm f8 STARFIRE EDT

“The contrast afforded by your oplics allaws me to routinely cbserve planetary detail which before would only reveal itself in momentary
glimpsas. The ability to distinguish color is alse exceplional. And there is no false coloring or image ghosting what-so-ever, Venusis a
hard white crescent with NO purple halo that | can detect. Views of the moon are completely free of that yeliow fringe common with lesser
quality “apochromatic” deslgns. Even with the poor seeing from my backyard many faint objects show defails | would normally expect only
under mueh better skies. The quality of the mechanical workmanship is a joy to behold. Every aspect of the design assures a solid
mounting, super smooth focusing, and no wobble batween parts that don't mate perfectly. My great grandchlidren will also be pleased
when they inherit this telescope.

Thanks fer making a fine product. It has helped to return the "amour” to my amateur pursuits.” P.5. , Washington

130mm f8 STARFIRE EDT

This is my first telescope afler many years without ene. However, | did not wish to go through whal so many amateurs da, Le, buying and
selling a atring of scopes Ihat they are never really happy with. | also dasired a scope that would still be a fine Instrument in 30 years, in
other words, a long term prospect. | feel salisfied that the StarFire meets all my neads, J.B. Australia

130mm 8 STARFIRE EDT

"Obsening Moan is an interesting sight; all | saw was sharpness, clarity and conltrast. Mostly white, gray, and black with ne smearing or
glare whatsoever, Saturn is an experience that every observer should see; at about 113 to 226 power; | saw Ring G as well as A and B,
Cassinl's division, and sublle eslored shadings. With 40mm Wide Field TeleVue ayapiece, Pleiades and Double Cluster displayed as
whole object, in sharp diamonds-like across the field of the view. In deep sky observing, Greal Mebula in Orien really shines in greanish
color, studded with four diamonds of Trapezium. With ald of nebula filter, | saw Blinking, Dumbell, Crab, Eskimo, Helix Pelican, North
America, Ring, Rosette, Veil, and without filter, numerous nebulae, clusters, galaxies, and multiple stars were enjoyable to observed, P.L.,
Massachusetis

130mm 8 STARFIRE EDT

My name is Contini Stefano and I'm your customer since 1990, | own an Astro-Physics 130 EDT refractor and some accessories to take
astronomical observations and phetos. | really don't know how to thank you for the excellent refractors that you build and the huge visual
and photographic satisfactions that they give to me. | operate in these sector with anolher your eustomer, Mr, Zinelli Alberto, that cwn an
EDF 6.1"f7. Mr. ZInelli and me have oblained really excellent pholos with the EDT and EDF refractors. The 130 EDT and, particularly, the

155EDF are trullytwo excellent telescopes. Many of ours pholos have been published on the great ftalian astronomical reviews (T
Aslronomia, Nuove ORIOME, and Astronomia V.A.L), and we intend to collect tham In a photagraphic atlas to publish. 1 think that we will
sand you some copy of these pholos soon, so to hava your opinion, * C.S,, ltaly

180mm f9 STARFIRE EDT
"I've obearved Mars since January and am simply astounded at the images | am gelting, views of Marfian detail have a clarity and are
surpassing any I've previously observed. (| very much like this scope). This winter the gas clouds of Orion were brighter with blacker siy

than I'm used to - pure “delight.” and JUPITER. It's quite a show. | didn’t expect this much detail. Ii's hard to pass up a clear nighl
anymare. R, O, Maryland

180mm 9 STARFIRE EDT

" | am truly delighted with every aspect of the equipment you sent me - the workmanship is first class and the views are startiing in their
clarity.” B.G., Australia

180mm 9 STARFIRE EDT

"l bove the 1200 mount and the 7.1 EDT Is incredible. On first light, with seeing at a 7 out of 10, | could count, with a barlow and a 4.8mm
Nagler, six ring divisions on Satum and substantial detall on the surface and pole areas. | had my 20" Dob with (name deleted) optics out
and was amazed al how close M42 looked In the 7.1" to the 207, | know that it's not supposed to be Lhat way but the much higher



Amateur Astronomers

Conducted by Stephen James O'Meara
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ADVENTURES IN REFRACTORLAND

N my youth | spent many evenings
enjoying two activities: snooker {a Brit-
ish billiard game} on cloudy nights and
sky observing when it was clear. I still do.
Under the snooker table in my games
room, three telescopes await their turn
under the stars.

The telescope | used most from age 16
to 21 was a Unitron 3-inch /16 equatorial
refractor. In 1960 it cost me $375, a year's
savings from part-time and summer work
at 55 cents an hour. Although Unitron
refractors were standard equipment in the
1950°s, today they have priced themselves
right out of the market. [ haven’t even
seen & 3-inch Unitron equatorial for al-
most a decade:

The 3-inch was a revelation compared
to the flimsy 60-mm refractor 1 had
started with in 1958, The Unitron was
rock-steady with a thick hardwood tripod
and silky slow-motion controls. It came
with six eyepieces as standard equipment,
though most of them were of simple
design compared to evepieces today. Star
images in the 3-inch were tiny pinpoints. |
recall splitting the “*double-double’ stars
of Epsilon Lyrae at 48x%. Lunar and plane-
tary images were also superb; one night of
excellent seeing (March 2B, 1963), when
Mars appeared only 10 arc seconds in
diameter, | used 200x to see the planet's
north polar cap and several surface mark-
ings, including the canal-like feature Xan-
the. In retrospect, the optics and contrast
efficiency had to be perfect to reveal that
kind of detail.

Furthermore, the exceptionally long
f/16 focal ratio reduced chromatic aberra-
tion almost to zero. Only on Venus did a
tinge of purple emerge. Today such per-
formance is sometimes called apochroma-
tic. I remember being shocked when |
finally got to peek through bigger refrac-
tors and saw the violet haloes around
Jupiter, Saturn, and brighter stars.

But I was even more dismayed by the
erratic performance of the Newtonians
used by most of my colleagues. Their
telescopes ranged from a 6-inch £/10 that
produced pinpoint stars and excellent
planetary detail to pitiful telescopes that
could never be properly focused. At the
time | was unaware of the devastating
effects of improper collimation, tube cur-
rents, and large-aperture seeing limitations
that plague Newtonians. I attributed it all
to poor optics.

Repardless, that experience led me to
purchase a larger refractor — a 7-inch
f#£17 built by Harold Brown of Toronto. I
bought it from a local amateur for 5200 in
1966; the owner regarded it as a white
elephant and was glad to remove it from
his garage. It had been used on a pier in
the open for vears, protected by a boat
cover. The mount was, in effect, a rusted
piece of vard sculpture. 1 could only
salvage the counterweight, Likewise, the
focuser was trash.

Over the past 30 years,
my observing started
with refractors
and has come full circle.

A few months later, however, it came
to life in my rell-off-rool observatory in
suburban Toronto. The “Big Eye,' as
everyone called it, was the largest refrac-
tor in amateur hands in Canada, But as
we all learn sooner or later in the back-
yard astronomy game, big isn't necessari-
Iv better. Anvthing moderately bright
through the 7-inch was adorned with a
purple wreath. The homemade objective
also suffered from astigmatism. To elimi-
nate most of it 1 had to diaphragm the
objective to 5% inches, which made it a
fine £/23 system. In any case, two years
later a large shopping center was built
about a mile away, greatly reducing the
observatory's effectiveness. In 1969 I sold
everything.

From 1970 to 1983 | purchased and sold
a variety of MNewtonians, Schmidi-Cas-
segrains, and Maksutovs., Although I en-
joyed them all, none gave ragor-sharp
images like the old Unitren, T wasn't
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about to return to small aperture. But
why couldn't the performance of the
3-inch be scaled up to larger instruments?
That bothered me.

Theoretically, an unobstructed optical
system is the optimum design, and among
amateur instruments available commer-
clally that means the refractor. Further-
more, small imperfections in a lens’ figure
introduce far less aberration into the im-
age than mirror defects. But the refrac-
tor's nemesis is chromatic aberration,
which skyrockets as aperture increases. A
G-inch {/10 refractor has more than 30
times as much as a 3-inch f/15. To
produce the same color-free images as the
3-inch, the & must have its chromatic
affliction reduced by 97 percent.

In the late 1970%s | heard about Taka-
hashi's new fluorite refractors with excep-
tional color correction. More recently,
other manufacturers have offered similar
instruments. Fluorite, when used as one
of the full-aperture elements in a doublst
objective, eliminates false color to below
the visual threshold, even on Venus. Four-
inch models marketed by Takahashi and
Celestron are superb performers — expen-
sive but worth it for the purist. However,
the cost of 5-inch or larger versions re-
mains astronomical.

By 1984 another option had appeared
on the scene: apochromatic refractors by

lllinois-based Astro-Physics, These tele-
scopes have triplet objectives that virtually
overcome chromatic aberration. In 1985 [
ordered a 5-inch f/12. Afrer my first night
with that telescope, [ knew the quest was
over. Here was a telescope that acted like
a scaled-up version of my old 3-inch
Unitron. After a few months of observa-
tions with it, | couldn’t resist ordering a
family of three shorter focal ratio Astro-
Physics refractors: a 4-inch /6.5, 5'4-
inch f/7, and a T-inch /9.

Apochromatic refractors
offer a new level of
observing experience
for the purist with money.

The 4- and 5%-inch refractors perform
as well as the S-inch /12, though the
former has a bit more residual color and
the latter a shade less due to more exotic
glass. Their shorter tubes make them
excellent field telescopes. The 4-inch is
particularly versatile atop a Celestron Su-
per Polaris mount. It fits in my Firebird
and can be set up in about three

minutes to provide perfectly framed views
of the Pleiades at 20x or sharp images of
the planets at 150x.

The 7-inch took 20 months to arrive,
but it was worth the wait. The Astro-
Physics design so effectively suppresses
chromatic aberration it's as if the refrac-
tor has been reinvented. The Starfire
series is virtually color-free. There remains
a touch of false color that can be seen in
stringent tests. For example, in my 7-inch
a bit of spurious blue appears around
Vega and a vague touch of blus around
Venus. 1 have not seen chromatic aberra-
tion on other planets or the Moon.

Despite its low altitude from Canada,
Saturn looked particularly impressive last
year through the 7-inch. Cassini's division
was obvious all the way around. | may
have glimpsed Encke's too. Saturn's disk
displayed several pale belts in addition w0
the conspicucus North Equatorial Belt,
which contained some threshold detail. In
the spring of 1938, gibbous Mars, only 9
arc seconds in apparent diameter, revealed
a huge south polar cap, Syrtis Major, and
Libya in average seeing. By opposition
time the detail was overwhelming — more
than 1 could draw. I was delighted to see,
for example, the forking of Tithonius
Lacus, which might represent detection of
T5-mile-wide features on the planet.

In deep-sky tests, three experienced ob-

servers judged the 7-inch to be about
equal to a good 10-inch £/5.6 Newtonian
in showing faint objects. [t was considered
superior in revealing fine details such as
dust lanes in galaxies and individual stars
in the cores of globular clusters. At 180x
the great cluster in Hercules {M13) became
a mass of tiny stellar points. Planetary
performance was no contest. And at 40x
the 1°.6 field was stunning, framing the
galaxies MB1, MBE2, and NGC 3077 in
Ursa Major beautifully,

Of course the comparison was partly
unfair in that the refractor cost several
times as much as the Newtonian. But it
does demonstrate the several-inch advan-
tage gained by unobstructed high-contrast
optics that transmit about 97 percent of
the light entering the lens.

The Astro-Physics refractors cost be-
tween $300 and $500 per inch of aperture
(tube assembly only), which is less than
some manufacturers charge for traditional
refractors. Fluorites start at about $400
per inch; some models are well over
£1,000 per inch. Tele Vue's Genesis refrac-
tor has a fluorite corrector only, and its
performance is, I'm told by those who
have tested it, comparable 1o true fluorites
and the Starfires.

Yet why pay £3,000 for an equatorially
mounted S-inch apochromatic refractor
when you can get a fully loaded B-inch
Schmidt-Cassegrain or a 17-inch Dobs
sonian for the same outlay? Why, indeed?

Since this is a blatantly biased personal
account, all [ can write is why [ have been
smitten by apochromatic refractors. To
me, telescope viewing is primarily an aes-
thetic experience — a private journey in
time and space. Stars look like tiny pin-
points to the unaided eye, and that's the
way I want my telescope to show them.
Planets should appear as sharp-edged
globes that focus to perfect clarity when
the seeing is good. A faint star and a faint
galaxy should always look completely dif-
ferent. In wide-field viewing the images
should be in focus over the entire field.

Those are my (extremely high) criteria
for a pleasurable observing experience. I
don't want to ses fuzz, flares, and wavi-
ness caused by mediocre optics or inces-
sant tube currents. [ want images as close

to the real thing as possible. Now that 1
am seeing them in my new refractorland,
I'm spending more time than ever at the
eyepiece. You may not agree with my
priorities. 1 expect that most amateur
astronomers won't. Apochromatics aren't
as compact as Schmidt-Cassegrains, nor
can they compete with the brute aperture
of large Newtonians. But they come clos-
est 1o my idea of a perfect telescope,

TEREMCE DICKINSON
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Canada
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