
Using a Telescope as a 
Long-Focus Lens brwilliarnsdmeider 



[f you bought a telescope when 

!VIars 111ade its appearance last 

Sllllllller, you 111ay have the 111akin�s 

c�f a _{l.nc telephoto lens. With the 

addition of a couple inexpensive 

adapters, you can usc your telescope 

for dayti111e photographs. 

Qualit a tronomical tele cope have 
more than ufficient harpne for long­
focu photograph de pite having only 
two to four len element . A cording to 
Tele ue ptic , a dome tic maker of mid­
range to high-end refractor tel ope , 
general purpo e photographic len e u e 
e tra len element to make them accept­
ably c mpact for hand-holding. n the 
other hand, mo t refracting tele cope 
tend to b rather awkward and lengthy, 
but th ir length provide ome optical 
advantage . 

When I began looking around for a 
long focal-length len I found that price 
' ere teep for 300-500mm telephoto 
len e b major cam ra manufacturer 
even for u ed equipm nt. Then I came 
aero Tele ue claim that all it t le-
cope 'can be readil u ed a uper-qual-

it telephoto len for 35mm LR 
amera . ' dual-duty medium-co t tel -
cope that could can the h aven at night 

and erve a a quality long len during the 
da wa an appealing pri n. 

Refractor versus reflector 
Tele cope ome in tv o major vanette : 
refractor and reflector . A refractor u e 
tran parent gla element that focu light 
from a ubject onto a magnifying eyepiece, 
film or an electroni photo en or. Re­
fracting tele cop operate on the ame 
principle a mo t camera len e . 

Reflector u e one or more mirror to focu 
an image. The reflector de ign mo t uit­
able for long-fo u terre trial photography 
are u ually the Mak utov- a egrain or 

chmidt- a egrain varietie becau e of 

Figure 1. American Goldfinches were 

photographed in an early-spring snowstorm 

using a Tele Vue Ranger telescope as a 480mm 

f/6.8 telephoto lens. No field flattener was used 

(see text). The goldfinches, located about 10 

yards away, were photographed from indoors 

through window glass. 

their compactne . Both de ign ar often 
referred to a catadioptric tele cope or 
len e . Becau e the w rd are cumber-
ome th y are often called 'mak" or 

" at len e . While not n arly a ommon 
a traditional camera len e ome amera 
manufacturer and aftermark t vendor 
offer amera-r ady catadioptric a om­
pa t, low-co t low aperture opri n in 
th ir long-len lineup. ikon ha made a 

OOmm f/8 mirror len for year , and 
ome third-part uppli r offer �OOmm 

f/ ' cat ' for a little a I 00. The e cam-
era len e are e entially mall tele cope 

pecificall de igned to mount on cam­
era . 

Deciding which to buy 
On paper, refractor are capable of d liv­
ering better image than reflector . The 
central ob truction in mirror d ign ere­
at contra t-reducing diffraction and 
cau e a trademark "doughnut' appear­
ance in out-of-focu area . 

While th law of phy i a ign the 
advantage to refractor , de ign and con-
truction qualit determine actual per­

formance in the real world. Inadequate 
coating , po rly baffled tube and other 
flav can reduce picture qualit with 
either de ign. In pite f it ntral 
ob truction handicap, an ultra-high­
qualit Mak uto - a egrain, uch a a 
Que tar, will deliver mu h clearer picture 
than a cheaply made refractor. 

nother con ideration i ize. a e­
grain de ign can be ery mall and com-

Optional Camera 

Figure 2. With the appropriate 

adapters, a 35mm camera 

body can be fitted to a 

telescope for use as a long­

focus lens. This photo shows 

the author's Tele Vue Ranger 

telescope mated to a Nikon 

N90s. A sturdy tripod is a 

must when using a telescope 

as a long-focus lens. 

pa t, yet ti I I  have er long foe a I length . 
The tele copic mirror len e tend to have 
mall aperture however. The camera­
pecific �OOmm f/8 ver ion tend to be 

the fa te t ' hile mo r a rronom -
oriented offering have aperture of f/t2 
to f/15 and very long focal length of 
1000-1900mm. 

Whiche er you choo e, make certain 
that the tele cope i de igned to u e either 
a 1.25-inch diameter focu er or even bet­
ter a 2-inch diameter focu er for h !ding 
a ce orie uch a eyepie mirr r diag-

nal and camera adapt r . A id t I -

cope that feature a 0.965-inch diam ter 
fo u er. U ed in lov -end tele cope , a 
narrow 0.96 -inch "pipe" will ignifi­
cantly vignette a picture. In addition 
0.965-inch acce orie are much more 
diffi ult to I care. 

fter my re earch, I purcha ed a Tele 
Vue Ranger. It feature a Omm diameter 
air- paced doubler len made from e rra­
low di per ion gla to create a 480mm 
f/6.8 tele cope. The price for a new Tel 
Vu Ranger kit i around 60, bur I 
bought min u ed for $500. Thi model i 
the entry-level tel c pe in the Tele Vue 
lin up but i light and fairly compact. The 
co t included a 90° mirror diagonal and a 
medium-power eyepiece for a rronomi al 
or terre trial viewing. It take a -to-find 
1.25-inch acce orie . 

While th price v a rea onabl it 
e ceed that of a 500mm f/ catadioptri 
mirror len . Howe er, the appeal f being 
able to u e it for both a rronom and pho­
tography ripped the cale in it favor. 

Outck Ftnder Adapter T-Rtng 

Figure 3. This diagram shows 

the location of the adapters 

needed to use a 35mm camera 

with the telescope. Several 

parts shown are optional. The 

field flattener slightly improves 

optical performance, but is not 

required to produce high-quality 

photographs. Optional 
Lens Shade 

I II �I II 

Optional 
Fteld Flattener 
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Figure 4. The red box shows the area of the building photographed in the lens 

comparison. This picture, made with a 50mm lens, demonstrates how much 

magnification is provided by the 4Bo-528mm lens focal-lengths compared in figure 5 . 

Some suppliers of telescopes a11d accessories suitable 
for general pwpose photography 

Celestron 
2835 Columbia St 
Torrance CA 90503 
(310) 328-9560 
www.celestron.com 

Mead In truments 
Corporation 

6001 Oak Canyon 
Irvine CA 92618 
(949) 451-1450 
www.meade.com 

Orion Tele copes and 
Binoculars 

PO Box 1815 
Santa Cruz CA 95061 
(831) 763-7000 
www.telescope.com 

Que tar 
6204 Ingham Rd 
New Hope PA 18938 
(215) 862-5277 
www.questar-corp.com 

Stellarvue 
11808 Kemper Rd 
Auburn CA 95603 
(530) 823-7796 
www.srellarvue.com 

Tele Vue Optics, Inc. 
32 Elkay Dr. 
Chester NY 10918 
(845) 469-4551 
www. relevue.com 

� Figure 5. From left to right are comparison test results from a Reflex Nikkor C SOOmm jiB mirror lens, a Tele Vue Ranger 480mm f/6.8 telescope, and 

� the telescope with a field-flattener corrector lens. The use of the field flattener improves corner sharpness slightly and reduces vignetting, but causes a 

2 slight reduction in contrast. It also acts as a teleconverter making the telescope a 52Bmm f/7.41ens. Both telescope configurations outperformed the 

Q: Nikkor mirror lens. 
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I added a camera adapter ($45) and a 
T-ring mount for my ikon ($20) to make 
the telescope photo-ready. Later I bought 
Tele Vue's 1.lx field flattener (e entially a 
corrective teleconverter) for $85. It boosts 
the optic from 480mm f/6.8 to 528mm 
f/7.4 refine the telescope' flat-field opti­
cal performance, and reduce vignetting 
caused by the 1.25-inch focuser tube. Its 
u e is optional· pictures made without it 
are still harp. 

T he red-dot finder mounted near the 
top of the telescope i used when viewing 
the stars with a high-magnification astro­
nomical eyepiece, but occa ionally I've 
found it u eful for quickly acquiring a 
terre trial photographic ubject. 

How well do they work? 
To test the optical performance of my tele-

cope used as a telephoto lens, I compared 
it to a Reflex Nikkor C 500mm f/8 mirror 
lens, and to a 300mm f/2.8 AF Nikkor 
with a ikon 1.6x teleconverter. The 1.6x 
teleconverter used with the 300mm lens 
provides a 480mm focal length. 

I u ed my ikon 90' body in aperture­
preferred averaging-meter exposure mode. 

ikon' Matrix mode does not work with 
older len e like the 500mm f/8 reflex or with 
aT-ring adapted tele cope, but averaging­
meter mode works fine. I located a brick 
building that had sufficient detail to te t 
harpne and u edT-Max 100 film for the 

te t . For upport, I u ed a tout Zone VI 
wooden tripod with a heavy-duty Gitzo 570 
head that I u ually re erve for my 8x10 cam­
era. For maximum sharpne s with long 
len e the importance of a stable tripod can't 
be overempha ized. For the te t the camera's 
electronic elf-timer triggered the hurter. 

After proces ing the film enlargement 
were made of the harpe t frame from 
each len . Unfortunately the 300mm f/2.8 
and 1.6x teleconverter combination 
proved to be inadequately harp in the 
corner at alma t all aperture . I pre ume 
that thi older teleconverter and my 

300mm f/2.8 AF aren't a good match. A 
a result, I didn t make print from nega­
tive for thi lens. 

Figure 5 compares picture and detail 
made with the Reflex Nikkor C 500mm 
lens and the Tele Vue Ranger telescope in 
two configurations. In one configuration, 
the Tele Vue field-flattener len wa 
in tailed between the T-ring and the cam­
era adapter. When viewed at a normal di -
ranee all three 8x10 print appear 
adequately harp. However when 
enlarged more pictures made with the tel­
escope exhibit greater sharpne than 
those made with the mirror len . 

The field flattener is a photographic 
accessory de igned to reduce field curva­
ture and vignetting caused by pa ing light 
rays down the narrow 1.25-inch diameter 
focuser tube. Vignetting is noticeable in 
some picture I made through the tele-
cope ( ee figure 6), but it ha not been 

objectionable. The field flattener reduced 
vignetting in the lens compari on te t 
although its effects are more apparent 
when viewing the negative them elve . 

Like many real-life subject , the build­
ing facade did not lie on a single plane but 
even so, the photographs made with the 
field flattener in place are a little harper 
in the corners. However, u ing the field 
flattener al o lowered the contrast a 
touch-perhap because a glo y-black 
portion of the field flattener lay in the light 
path. I will cover it with flat-black paint in 
a future experiment hoping to increa e 
contra t. I uspect that the field flattener 
was de igned with critical astra-photography 
in mind and that its benefits are marginal 
with most three-dimensional terrestrial 
ubjects. For that rea on reduced 

vignetting i probably the be t rea on to 
con ider the field flattener. 

I wa plea ed with the tele cope opti­
cal performance a a long-focu len with 
or without the field flattener. It compared 
favorably to a imilarly priced long-focal 
length Nikon len ; photo made with it 
have ufficient harpnes for publication. 

Figure 6. While vignetting 

caused by the narrow 1.25-inch 

focusing tube is unnoticeable in 

many pictures, this photo shows 

the effect clearly at the edges of 

the frame. The picture was 

made without using the Tele 

Vue field flattener which would 

have reduced vignetting. Other 

telescopes with a wide 2-inch 

focusing tube are designed to 

reduce vignetting. 

Limitations 
Test picture of building are u eful to 
determine optical potential but what 
about daily u e of the tele cope a a tele­
photo len ? For tarters, no one who 
shoot sport will want to u e one becau e 
of it ungainly size and awkwardne s. 
Camera manufacturers make fa t tele­
photo len e that are much easier to handle 
for sport photography-for a price of 
cour e. The telescope as telephoto len i 
cobbled together by slip-fitted part 
secured by thumbscrews. It is extremely 
impractical to use hand-held because 
something could easily slip out of po ition. 
The a embly requires a sturdy tripod. 

Also a tele cope has no aperture blade , 
which mean there i no control of depth of 
field. Of cour e, the same argument applie 
to a mirror len . Most other len e do have 
aperture controls. 

When used with manual-focus SLR 
camera that have microprism focusing 
aids, part of the viewfinder will black out 
when u ing len es slower than about f/5.6. 
Micropri m blackout combined with a 
dim view can make focu ing difficult. In 
addition, mo t camera mirror aren't large 
enough to intercept the nearly parallel ray 
from a long-focus telescope, and darken 
the top edge of the viewfinder image. The 
film image i n't affected, but it' annoying. 

Other considerations 
The fir t camera adapter I purcha ed wa 
an ine pen ive unit made by another, well­
known tele cope manufacturer. I found 
that orne parts of the adapter were 
chrome-plated in ide and out ide. Picture 
made with thi adapter exhibited 
extremely low contrast because of flare. I 
di as embled it and pray-painted the 
offending part flat black, after which it 
made good picture . I later bought the Tele 
Vue camera adapter, which featured 
black-painted internal ridges for flare con­
trol. There are many manufacturer of 
adapter and part , o be ure that unit 
you con ider don t have glo y fini he or 
war e chrome plating in the light path. 

In pite of the di advantages of u ing a 
tele cope a a long-focu len you can 
make good picture of uitable ubject . 
All it take i about $50-60 worth of 
adapter . Plu you can take the tele cope 
out at night to view the heaven . Try that 
with your zoom len . 

William chneider is an associate professor in 
the chool of Visual Communication at Ohio 
University. He holds degrees in photography 
and mechanical engineering. 
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