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Presented are test results of the low-budget achromatic Bynolyt Spacelyt S-80 telescope in comparison with the top quality superachromatic Zeiss Diascope 85 T*FL telescope. The test is done to inform consumers who are looking for a good quality low-budget telescope. At first sight a comparison between the low budget Bynolyt S-80 and the high-priced top-quality Zeiss Diascope seems not fair, considering the price difference (425 euros including neoprene pouch for the Bynolyt Spacelyt S 80 with fixed 20-60x eyepiece versus 2957 euros for the Zeiss Diascope 85 including neoprene cover and interchangeable 20-60x eyepiece). On the other hand the comparison gives an impression where the S-80 stands in the international optical arena.
MECHANICAL AND OPTICAL PROPERTIES (see also the table).
Both the Bynolyt S-80 and the Zeiss telescope are sturdy, well built telescopes, which can stand rough treatments. The size and the weight of the Bynolyt S 80 and the Zeiss Diascope 85 are the same: both with a weight of about 1750 grams and a length of about 41 cm. Although the diameter of the objective lenses differs 5 mm, the fitting for use of optical filters in front of the objective lenses is also the same: M86x1 mm.
The platform for placing the telescope on a tripod measures 22x30 mm for the Bynolyt S-80 and 30x45 mm for the Zeiss Diascope. For optimum stability on a tripod the S-80 would benefit by a somewhat larger platform. The platforms of both telescopes are attached to a ring around the housing of the telescope, which allows the telescope to turn around its axis and lock it in every position wanted. That facilitates different observation angles.  

The Bynolyt S-80 has a fixed 20-60x eyepiece with sufficient eye relief to oversee the whole field of view while wearing spectacles. The Zeiss Diascope has interchangeable eyepieces, one of them even with a built-in 4 Megapixel digital camera. The Zeiss 20-60x eyepiece, used in this test also has sufficient eye relief for spectacle users. 

Both telescopes can be used for digiscoping with digital cameras attached to the 20-60x eyepieces with one of the camera adapters of different brands currently available on the market. Zeiss also has its own Quick Camera Adapter to that purpose.

The Bynolyt S-80 and the Zeiss Diascope telescopes are both waterproof and filled with dry nitrogen gas to prevent the optical components inside from fogging. The S-80 comes with a protective cap which is screwed over the 20-60x eyepiece onto the housing of the telescope and  provides excellent protection of the eyepiece against dust and moisture during transport. For the Zeiss Diascope a rubber cap is available, which covers and protects the front lens of the eyepiece.

The S-80 telescope has a small focussing knob in front of the prism housing which needs 4,5 full rotations to focus from 6,5 m to infinity or the other way around. The Zeiss Diascope needs 6,5 full rotations to focus from 5 m to infinity, which takes a little longer. To speed up the focussing speed, Zeiss therefore adapted the focussing wheel to make quick focus changes easier, which is convenient in view of the number of rotations required from shortest focussing distance to infinity.
The eyepieces of both telescopes are equipped with a twist-up (S-80) or an extractable (Zeiss) eyecup to the benefit of spectacle wearers. The eyecup of the S-80 slides very smoothly, which makes that it can change position unwanted. The sliding eyecup of the Zeiss telescope has enough resistance to keep it in the chosen position. 
Both the S-80 and the Zeiss have extractable hoods to protect the image against stray light. 

The Bynolyt S-80 has a small aiming device at the left side of the telescope for quick finding of the object to be observed. The aiming device of the Zeiss Diascope is incorporated in the hood. Both devices work well.
The Bynolyt Spacelyt S-8 telescope is equipped with Porro prisms. This makes the prism housing bulkier, but Porro prisms have the advantage that they yield a very good optical performance at a much lower price than the optically much more complicated Schmidt roof prisms, which are applied in the Zeiss Diascope. The Schmidt roof prism of the Zeiss Diascope has a phase correction coating for optimal image quality. (Porro prisms do not have an inherent phase shift and therefore they do not need an (expensive) phase correction coating).
The Zeiss Diascope has a comfortable field of view of 43 m/1000 m at 20x magnification and 20 m/ 1000 m at 60x magnification. The field of view of the Bynolyt S-80 is smaller with 32 m/1000m at 20x and 15 m/1000 m at 60x.

At magnifications of 20-50x the image quality of the Bynolyt S-80 is good: the image is sharp and clear up to the very edge of the image. However, there are clearly some leftovers of colour dispersion, which show up as a coloured line along sharp structures in the image. This is common also for more expensive achromatic telescopes. At magnifications of 50-60x the image becomes rather soft and gets a sort of fuzziness.
The images of the Zeiss Diascope stay razor sharp at all magnifications and they do not show any sign of colour dispersion. That is the result of the used glass types which have very low colour dispersion (Fluorite glass). Here the prize difference clearly pays.  

For observations at low light levels an exit pupil of 4 mm or larger is required, combined with a high light transmission in the spectral sensitivity region of the human eye. The total light transmission of both telescopes was measured with a light detector which has the same spectral response curve as the human eye. The measured values were corrected for the field of view. The transmission numbers listed in the table (1) are obtained from measurements performed under exactly the same experimental circumstances and they are therefore suited for comparison purposes. The data show that the total light transmissions of the Bynolyt S-80 and the Zeiss Diascope 85 are the same. At very low light levels the Bynolyt S-80 can compete well with the Zeiss Diascope as far as distinguishing small structures is concerned. That is a compliment for the optics and the coating quality of the S-80.  
The actual size of the exit pupil was measured with a Ramsden dynameter. The measured values are listed in the table and they match the values given by the manufacturers. 
As far as colour reproduction is concerned: the Zeiss Diascope has a slight green-yellow preference, which is caused by its transmission maximum in the spectral region 550-600 nm (green-yellow-orange). That yields a so-called warm, bright looking image. 
The Bynolyt Spacelyt S-80 has a somewhat cooler image than the Zeiss Diascope, which indicates that the blue transmission values are closer to the green-yellow transmission values than the ones of the Zeiss Diascope.
CONCLUSIONS
The comparison of  the Bynolyt Spacelyt with the top-quality Zeiss Diascope 85 T* FL  shows that the Bynolyt Spacelyt S-80 is certainly not swept from the optical battlefield, since it offers a nice optical and mechanical quality at a very attractive low price. It performs just as well as quite a few much more expensive achromatic telescopes. If one really wants top quality, one has to pay. Then the Zeiss Diascope is an obvious choice.   

	Telescope
	Bynolyt Spacelyt S 80
	Zeiss Diascope 85 T*FL

	Prism
	Porro
	Roof (Schmidt prism)

	Phase correction coating
	Not necessary
	Yes

	Weight (g)
	1750 g
	1735 g

	Eye piece
	20-60x fixed
	20-60x interchangeable

	Other available eye pieces
	None
	30x

40x

DC 4 (40x) with built-in digital camera (4 Megapixel, operates like a1460 mm tele-lens)

	Length
	41 cm
	41 cm

	Focussing speed (number of rotations from shortest focussing distance to infinity)
	4,5 rotations
	6 rotations

	Shortest focussing distance (m)
	6,5 m
	5 m

	Field of view (m/1000m)

20x

60x
	32 m/1000 m

15 m/1000 m
	43 m/1000 m

20 m/ 1000 m

	Eye relief

20x

60x
	20 mm

15,5 mm
	16 mm

16 mm

	Measured exit pupil (mm)

20x

60x
	4,0 mm

1,4 mm
	4,3 mm

1,45 mm

	Total light transmission in the spectral sensitivity range of the human eye(1)
20x

60x
	75

53
	67

53

	Nitrogen filling
	Yes
	Yes

	Waterproof
	Yes
	Yes

	Optical filter possibility
	Yes.  M86x1 mm
	Yes. M86x1 mm

	Extractable hood
	Yes
	Yes

	Body armor
	Yes. Hard rubber
	None

	Eye cups adapted for  spectacle users
	Twist-up eyecups
	Extractable eyecups

	Aiming device
	Yes
	Yes

	Colour dispersion remnants
	Yes
	No

	Multi coating
	Yes
	Yes. T*coating

	Hydrophobic coating
	No
	Yes. Lotutech

	Price (euro)
	425 euro for
Telescope + 20x60 eyepiece + neoprene pouch + neoprene strap

	2957 euro for
Telescope (2289) + 20-60x eyepiece (569) + neoprene cover (99)

	Plus
	Sturdy, well built
Waterproof

Good optical quality up to 50x

Low price
	Sturdy, well built
Waterproof

Top optical quality at all magnifications

	Minus
	Small tripod platform
Colour dispersion visible

Lower image quality from 50-60x
	Expensive



