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BT80

Vixen BT80 Binocular Telescope

Allister St. Claire

I've deviated from my normal policy of releasing a review until it is ready in the following BT80 review. 
Having been contacted by three amateurs who are considering purchasing a pair, I thought it would 
assist them if I updated this review as I used it. This is an incomplete review with the most important 
section (on optical performance and overall views) coming in about 1 week. March 19, 2000

Introduction

Ask any binocular owner what the ultimate astronomy binoculars are and inevitably you will hear "large 
aperture with standard interchangable eyepieces". Why should you be restricted to a single 
magnification just because you are using binoculars? It seems downright unnatural and restricts the 
versatility that such an instrument can have. Would you buy a fixed power telescope? Of course not. If 
you've been looking for such a pair of binoculars, then read on - this article is for you.
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Background and Competition

The Orion BT80s are only one of two production binocular telescopes that use interchangeable, standard 
eyepieces. The "competition" is the 100mm Labt 100s that ITE sells. The Labt 100s are the familiar 
Chinese borderwatch binoculars that ITE modifies to accept standard 1.25" eyepieces. Their one 
drawback is they only accept standard eyepieces in straight thru mode. This requires one to use a 
parallelogram mount for astronomical observing. For some this won't be an issue but for others it may be 
unacceptable. If you wish to use either a 45 or 90 deg diagonal then you have to place a shorty barlow in 
front of the diagonal effectively doubling the F/6 focal length.

Close cousins are the Miyauchi 100mm fluorite binoculars that accept properity Miyauchi eyepieces 
with a range of magnification from 20-45x. The standard Chinese borderwatch 100mm binoculars have 
a rotatable turret that allows you to switch beween 25 and 40x. Finally, Orion sells the Vixen 125mm 
variable power binoculars that use 2 vixen LV zooms that are permanently attached to the focuser.

As you can see from the above, the Orion BT80s are a truely unique product that reside in a singular 
niche of their own. This presents something of a review dilemma - what to compare them too. 
Comparing them to fixed power 80mm binoculars hardly seems fair while comparing them to the labt 
100s would be comparing two different aperture (and priced) instruments. A Bizarro (Televue 85 that 
has been adapted to accept a binoviewer without the barlow interface) seems the most logical but how 
do I justify compring a $900 instrument to a $3000 instrument? A pair of large aperture zoom binoculars 
would be ideal but does anyone know of a quality pair?

Consequently I lack a point of reference to compare the BT80s to. Prospective buyers will have to 
completely decide for themselves whether the BT80s fill a specific viewing niche or style in their lives.

BT80 Binocular telescope

So, what are the BT80s? Orion's website describes the BT80s as a (2) 80mm-diameter, air-spaced 
objective doublets with built-in tele-extenders. A tele-extender is essentially an optical barlow that 
increases the focal length of a telescope. Typically they reside halfway down the objective tube and add 
several air-to-glass surfaces to the optical train. Properly designed to match the objectives, a tele-
extender should not degrade the perfomance of a telescope beyond the light robbing of the additional air-
to-glass surfaces.

These tele-extenders yield a final focal length of 900mm for an F-ratio of f/11. While Orion doesn't state 
what the original focal ratio of the objectives are, I would guess (based upon the length) that they are 
roughly F/5.5. Extending the focal length should add color correction and allow the owner to use 
cheaper eyepieces that are typically edge sensitive to fast scopes.

The drawback to the tele-extenders is a more restricted FOV. An 80mm F/5.5 would have a focal length 
of 450mm. A 30mm plossel would give a magnification of 15x and a 3.4 deg FOV. An 80mm F/11 has a 
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focal length of 900mm. A 30mm plossel will give a mag of 30x with a fov of 1.7 degs. A 1.7 deg fov 
isn't bad for a dedicated telescope but in a pair of binoculars I believe most people would prefer a larger 
FOV. One of the strengths of a small refractor is its rich field potential - the BT80 has been robbed of 
this right from the start. In the end what you have is two medium focal length, 80mm, achromat 
telescopes tied together.

Physically and mechanically, the BT80s look like a scaled down version of Orion's 125mm binoculars. 
Like the 125s the BT80s have excellent fit and finish that once again reminds me of Takahashi quality. 
The OTA is an off-white with blue highlighting where the dewcaps meet the objectives. The BT80s have 
a GP dovetail that will fit any GP mount or the optional Custom D Altazimuth mount. Topside there is a 
nifty detachable carrying handle.

Eyepieces slide into the 1.25" 45-deg prisim diagonal and are held in place by built in compression 
rings. Slide the eyepiece in, turn the compression ring and you're ready to go. I prefer compression rings 
over standard nylon threads as you don't have to fiddle with the small set screws. Vixen has added a nice 
touch here.

Each eyepiece has a built-in helical focuser which has a moderate amount of tension. The upshot of this 
is when one focuses, the entire binoculars shakes. This is not a function of the mount but of having to 
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use such an exertion when focusing each eyepiece. Vixen could have designed the focusers better.

Rotating the entire eyepiece turret will adjust the interpupillary distance. Each turret has a nice 
texturized rubber ring running around the outside that gives one "grippage" when the dew monster 
strikes.

Custom D Altazimuth Mount

The Custom D Altazimuth mount came was a pleasant surprise. It is a nicely designed alt-az mount that 
works well with the BT80s or any other lightweight telescope that has a GP dovetail. Essentially, the 
Custom D mount is a genuine GP tripod that has a tension/counterweight balance, alt-az head with slow 
motion controls (now say that 3 times fast). Let's break this down into digestable chunks.

The alt-az head bolts onto the GP tripod with a single bolt, straight down through the top plate of the 
tripod. The head has a single counterweight arm that is 2/3s encased in counterweight material. The 
bottom end of the counterweight arm as a small counterweight that can be adjusted over the last 4 inches 
of the arm. In practice it really doesn't seem to matter where the small counterweight is situated due to 
the built in tension of the head itself.
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The built-in tension of the head is one of two pleasent surprises of the Custom D mount. Most users of 
alt-az mounts are used to the balance issue - to move the telescope smoothly it must be balanced 
perfectly on the mount head. Not so for the Custom D mount! The built in tension of the head means 
your balancing worries are over. Slide the binoculars (or telescope) all the way forward or all the way 
back on its dovetail and the mount moves just as smoothly. No more hassles when changing from heavy 
to light eyepieces, the built-in tension handles and aborbs the weight differences.

The second pleasant surprise is the slo-mo controls. I believe many amateurs are exposed to the TV 
Gibraltar as their only alt-az mount. The TV Gibraltar doesn't have slo-mo controls but depends on 
teflon pads and a balanced telescope to perform. It's an excellent mount that uses a different design 
philosphy to reach the same goal. After being away from slo-mo controls on an alt-az mount for some 
time, I'd forgotten how handy they are. Glide over to the object of your choice, lock down the tension 
knob, and start tracking your object with the slo-mo knobs. The advantage of slo-mo controls not having 
to move the entire telescope every time the object slides out of view. Simply turn the knob to keep the 
object centered. The net affect is you can use medium powers without the frustrations of moving the 
scope every 3-4 seconds.

First Night out (prelimanary views)

The first evening out, skies were overcast with a thin haze that blocked the views of dimmer objects and 
dimmed the views of brighter ones. Eager to test the BT80s I setup in my backyard and began to adjust 
the height of the tripod. Due to the nature of 45-deg diagonals, the tripod needs to be at a taller setting 
for viewing anywhere near the zenith, then when one uses a 90-deg diagonal. Right away I determined I 
needed to have the tripod fully extended to have a comfortable viewing session from my adjustable 
piano stool.

The problem with this is once the tripod is fully extended it introduces slight "jitters" into the mount 
when moving or focusing. I played with the height adjustments for about 15 minutes and determined that 
a 3/4 extension of the tripod was the maximum before jitters become noticeable (roughly damping time 
over 3 seconds).

Once I finished nick picking the tripod I swung over to Orion's belt to determine the secondary color 
issue. I swept over all 3 stars, then onto Rigel, Betelgeuse, and over to Sirius. What I noted was only the 
brightest of stars showed secondary color and it showed as a violet haze around a white star. Compared 
to the Vixen 125s I noted 2 differences

1. The 125s showed color on dimmer magnitude stars then the BT80s (BT80s are better color corrected)

2. When the BT80s did show secondary color, it was more intrusive then the 125s

Essentially, for color correction the BT80s were performing along the lines of what one would expect 
from a medium focal length, doublet achromat. No surprises, just a violet haze around the brightest stars. 
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For me, (and this is a subjective assessment) the amount of violet haze on bright stars is objectionable 
and will keep me from observing them with this instrument. In reality this isn't a big loss as I rarely 
spend any time staring at Mag 2 or brighter stars anyway. For those who do, this really isn't the 
instrument for you.

Orion supplies a single set of 25mm orthos with the BT80s which have reasonable eye relief and give 
sharp images. Their only drawback is their rather narrow fov - somewhere around 40 degs. This can 
further restrict the already narrow fov for a F/11 80mm scope down to a 1.1-deg fov. Ouch, this is 
getting a little silly on an 80mm scope.

Rummaging around my limited eyepiece collection I pulled out a Celestron 25mm SMA wide angle. 
This eyepiece is sensitive to focal length but on a medium focal length scope it gives very respectable 
images. Since it has a 60 deg fov, I now have a 1.6-deg fov at the same magnification. Slipping the one I 
had into one of the tubes I immediatly noticed the difference and "ahhhhh" went my brain. It's should be 
no surprise that adding 1/2 deg to your fov in a small aperture scope will do wonders. For the life of me I 
can't understand why Orion packages orthos with these binos - oh well . . . .

At this point the seeing degraded to the point where it was useless to observe further.

Ongoing saga (March 19, 2000)

So far I've avoided the topic of optical performance beyond simple secondary color. I've observed twice 
since I wrote the initial night's views and two things quickly became apparent:

1. I need additional matched eyepieces to determine where the upper, useable magnification is

2. I need to compare the optical performance of the BT80s to SOMETHING

To this end I've ordered up another pair of matched eyepieces and barlows. In addition I've a used ST80 
on the way. I finally settled on an ST80 as I feel many folks are more familiar with the optical 
performance of this instrument then, say, a F/11 80mm scope. This will enable me to give some context 
to what I'm observing through the BT80s. I intend to perform a 1:1 comparsion using similiar 
magnifications on the same object(s) (Orion showed x in the BT80s and Y in the ST80).

So . . . more to come.

Ongoing saga II (April 3, 2000)

Incredible! 3 weeks of clouds. I havn't forgotten this review, I simply need 2 additional clear nights to 
finish.

Second Night Out (April 4, 2000)
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Ahhhh, the clouds finally cleared and a box with a 2nd SMA 25mm eyepiece, (2) 15mm no-name 
plossels and (2) shorty barlows arrived. My recently acquired short tube 80 was perched on my photo 
tripod and I was ready for the sun to set and the testing to recommence.

While waiting for night to fall I decided to perform some quick daytime tests to see how the new 
eyepieces worked out. I first slipped in the (2) SMA 25mm eyepieces and took a peek down the block. 
Very nice! The SMAs have very good eye relief, a 60-deg FOV and in the F/11 binoculars were sharp 
out to the outer 10%. A huge leap forward over the 25mm orthos that came with the BT80s. I happily 
patted myself on the back for thinking of this one.

Next came the 15mm no-name plossels. I unwrapped one and popped it into the 1st tube of the BT80s, 
then the second. To my confusion the 2nd 15mm plossel wouldn't seat into the eyepiece holder of the 
2nd tube. I fiddled with the eyepiece compression ring but it simply wouldn't go in. Plucking the 1st 
eyepiece out of the other tube I was able to seat it just fine into the 2nd tube. Attempting to put the 2nd 
eyepiece into the first tube (confused yet?) resulted in the same results - it wouldn't fit. Placing the 
bottoms of both 15mm eyepieces against each other told the tale - the 2nd eyepiece barrel was barely 
(just barely) larger then the first. Interestingly, I was able to seat the offending eyepiece into all the 1.25" 
diagonals I had lying around.

Herein is another small gotcha with the BT80s. The compression ring of the eyepiece holder has zero 
tolerance between the eypiece and the inside tube of the holder. I've noticed all my other eyepieces could 
fit, but they fit very snugly. If you have any 1.25" eyepieces that are even a tiny bit over spec, it won't fit 
inside the eyepiece holder of the BT80s. Most folks don't have such problems with out of spec eyepieces 
as 1.25" diagonals have a good deal of play in them. Not so with the BT80s. Check your eyepiece 
collection carefully before purchasing this telescope.

By this time evening was creeping in and I shuttled out the BT80s, shortube 80 and various eyepieces to 
my backyard. I started off the evening with M42 (Orion Nebula) with the 25mm SMAs in the BT80 and 
a single 25mm SMA in a barlow in the ST80. Comparing views was no contest; the BT80s gave a 
stunning view. This should stand to reason - which is better for low power sweeps, one 80mm scope or 
two? In fact its comparisions like this that would sell the BT80 in an instant. Great, crisp view of M42 at 
low power with both eyes is almost like a different type of astronomy. BT80 the clear winner at 30x.

Time to up the magnification. I placed the two shorty barlows into the BT80 with the two 25mm SMAs 
and attempted to focus. Now came surprise #2, there isn't enough in-focus on the helical focusers to use 
the barlow with the 25mm SMAs. It looks like it requires about another 1/4" to reach focus. Frustrated I 
tried a 15mm Meade plossel from my eyepiece case and it wouldn't reach focus either. Two strikes 
against this evenings testing <sigh>.

Abandoning the idea of testing the optics with a pair of eyepieces, I decided to use a Vixen zoom in one 
tube of the BT80s, while using the same zoom in the ST80 with a barlow. Remember, the BT80s have a 
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focal length of 900mm while the ST80 has a 400mm focal length. To compensate for the discrepency in 
focal lengths, I used a barlow on the ST80 and changed the zoom setting slightly to reflect the last 
difference in FL.

WARNING - before you draw any conclusions from this rather gross test of optics, remember I'm only 
testing one tube of the BT80s. This really isn't a true test of the capabilities of the BT80s as its 
collmination isn't being tested. Images may fall apart on the BT80s for reasons other then it's optical 
quality.

Using the vixen zoom and zoom/barlow I compared views at 60x and 90x on the Trapezium of M42. 
The results were not really surprising and can be summarized below:

1. 90x (in my opinion) is at the maximum magnification for both scopes. In fact, given further observing 
sessions I seriously doubt I would go outside the 60x range on either scope. It's on this point that 
observing style clashes with optical thresholds. I will confess to being a magnification wimp. I tend to 
frame my objects at 1/4 - 1/3 less mag then many observing partners do. This is a personal preference 
and one based upon my experience that I see more details at lower powers then I do at higher powers on 
most objects I observe. So for me (and me only) I would find the useable magnification range to be 30x-
70x for the BT80s.

2. Based upon one tube of the BT80 vs the ST80 I really couldn't discern any real differences when 
varying the power on the Trapezium using the Vixen zoom. I looked and looked but no noteable 
differences leapt out at me. This may change once I compare the BT80 with 2 eyepieces against the 
ST80 with one eyepiece. In fact once I get another 15mm plossel and perhaps a pair of 10s I'll rerun the 
above and report back.

3rd Night out (April 6)

Clouds were moving in and the forcast called for rain. I had no "testing" plans for this evening and 
decided to grab a quick setup scope and actually do a little observing. Sitting in a row next to each other 
were a ST80, TV Ranger and the BT80s. It is noteable that I unconsciously grabbed the BT80s and 
walked outside. A common saying in astronomy is "the best telescope is the one you use the most". My 
unconscious grab for the BT80s should be a strong clue as to my feelings about them - they're starting to 
grow on me. More importantly, I'm beginning to realize that the BT80s work great in the "quick setup" 
category of scopes. Several weeks ago I commented that I had no idea what to compare the BT80s 
against. After several weeks of use its becoming apparent that it is an outstanding quick setup scope.

The waxing moon was setting in the west as twlight fell. I quick stepped across the yard to a break in the 
trees and turned the BT80s to our neighbor, the moon. If you've never viewed the moon with two eyes 
then you have no idea what you're missing. The details that leap out along the terminator is 
overwhelming compared to observing with one eye. Craters and shadows appear 3-dimensional and I 
found myself hypnotized. I tracked the moon for as long as possible but within 15 minutes it had slipped 
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behind a neighbors tree. The BT80s are going to make a great summer scope for when the neighbors ask 
me to bring something over during our many warm season barbecues. Only the coldest of hearts could 
resist a view of the moon through this instrument and kids are gonna have a blast.

On the spur of the moment I decided to pull out my eyepiece case and document which ones reached 
focus and which ones had problems. In the table below are my notes which I hope to expand as time 
moves on;

Eyepiece
Reach 
Focus

Comments

   

40mm UO Plossel No Insufficient back focus

26mm Meade Super 
Plossel

Yes  

25mm GTO Plossel Yes  

25mm Celestron WA 
SMA

Yes  

20mm TV plossel Yes  

18mm Meade super wide Yes  

16mm Meade 3000 
Plossel

Yes  

15mm GTO plossel No Insufficient in-focus

8.8mm Ultra wide No Barrel too large for helical focuser

1.25" GTO shorty barlow No Didn't work with any eyepiece tried

Vixen LV Zoom Yes  

   

As the clouds rolled in decided to perform a quick and dirty one eye vs two eye observing test. Slewing 
over to Gemini I centered the beautiful open cluster M35 and observed through one tube for a full 3 
minutes. Next I opened the other eye and could hardly believe the difference. Stars that were on the 
threshold of detection were now very apparent and the cluster took on that wonderful 3-dimensional 
look many of simply crave to see. Patterns in the sprinkled stars were now easy to see and my mind let 
out a little <ahhhh> of relief at being able to use both eyes. As clouds blocked my view I decided to 
continue this interesting line of testing on another clear evening. Now if I can only find a reasonably 
priced, wide angle eyepiece pair in the 15mm range . . . . . .

Summary and Conclusion
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Here ends my 7 week journey with the Orion BT80s. For those who didn't want to read through the 
rather lengthy report above, allow me to summarize my impressions in the bullets below;

1.  
I found the maximum useable magnification to be between 60-70x. Above this threshold the 
image began to degrade in a linear way.

2.  
Secondary color is what you would expect from an 80mm F/11 doublet, no better and no worse. 
As examples, the moon has a purple/green halo and mag 2 stars and brighter have a violet halo. 
For deep sky and mag 3 and dimmer stars secondary color is undetectable.

3.  
Two eyes are much better then one. In informal comparisions between my ST80 and the BT80 at 
36x and a test I didn't report at 60x the BT80s showed substantially more on all targets. I would 
estimate that it would keep up with a 4" achromat on the level of detail exhibited on objects and 
have the user more comfortable during observing.

4.  
The FOV is restricted to 1.7 degs. This is a true shame as small aperture scopes and binoculars 
are most useful for rich field viewing. Most people would be MUCH happier if the FOV could be 
expanded out to 2.5 - 3.0 deg FOV. I would certainly trade color correction for a wider FOV

5.  
Having the ability to change the magnification is a HUGE leap forward over fixed aperture 
binoculars. Even having a ceiling of 60-70x increases the number of objects viewable 
exponetially. Amateurs should be able to view all 110 messiers, a good number of NGCs and 
wide binaries without any problems.

6.  
The helical focusers are rather stiff

7.  
The eyepiece holders will only hold eyepieces with barrels that exactly meet the 1.25" spec. A 
smigen over and they won't fit. Beware and check before buying any non-returnable eyepieces

8.  
Barlows won't work on the BT80s. Plan on buying at least 2 sets of eyepieces

9.  
The Custom D AltAz mount works PERFECT with the BT80s. A very good match.

Will I be keeping my pair? I think so. I've had thoughts of selling them and simply using my Canon IS 
binoculars but have found that each fulfills separate niches in my observing program. The Canons are 
wonderful for widefield and lounge chair observing while the BT80s have been slowly edging out my 
TV Ranger for the quick setup slot. I'll continue to use them throughout the next couple months and will 
report back with any updates. Till then, time to go and enjoy the night sky with both eyes. 
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