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[57] ABSTRACT 
A Cassegrain telescope having a primary mirror having 
an aperture centered on the axis thereof and a second 
ary mirror spaced from the primary mirror and cen 
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TELESCOPE WITH IMPROVED MIRROR 
SUPPORT 

DEDICATORY CLAUSE 

The invention described herein may be manufac 
tured, used and licensed by or for the Government for 
governmental purposes without the payment to me of 
any royalties thereon. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to supports for telescope mir 

rors. . 

2. Prior Art 
In present practice the secondary mirror in a Casse 

grain telescope is held in place by the use of large, hol 
low beams arranged to form a three or four legged 
spider. These beams are high in mass and obscure'a 
signi?cant amount of light which would otherwise fall 
on the primary mirror. A Cassegrain telescope presents 
severe optical baf?ing and secondary mirror support 
requirements, especially in moderate to narrow ?eld-of 
view designs with small focal ratios and the use of large 
support beams makes matters worse. 

Optical baf?ing is also a severe problem with this 
type of telescope. Some designs use a cylindrical baf?e 
which extends from the primary mirror in a direction 
parallel to the axis of the primary mirror to a point 
beyond the secondary mirror. This cylindrical baf?e is 
dif?cult to support and adds weight to the system. 

SUMMARY OF THE INVENTION 

A Cassegrain telescope having a primary mirror hav 
ing an aperture centered on the axis thereof and a sec 
ondary mirror spaced from the primary mirror and 
centered on the axis of the primary mirror for receiving 
reflected light from the primary mirror and re?ecting it 
through the aperture in the primary mirror. A support 
member extends from the primary mirror support struc 
ture to the secondary mirror, the support member being 
in the form of a conical honeycomb having cells extend 
ing in a direction parallel to the axis of the primary 
mirror. The support member is made from a carbonized 
polymeric material. 

DESCRIPTION OF THE DRAWING 

FIG. 1 is a cross sectional view showing the conical 
con?guration of the secondary mirror support of this 
invention. A ' 

FIG. 2 is a fragmentary cross sectional view taken 
along line 2-2 of FIG. 1 showing the honeycomb 
structure of the mirror support. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring now in detail to the drawing, there is 
shown a Cassegrain telescope having a primary mirror 
11 having a concave surface 12 which collects light, 
represented by rays 14 in FIG. 1, from a distant source 
and reflects this light to a secondary mirror 13 having a 
convex surface of a known type. The secondary mirror 
is centered on the axis 16 of the primary mirror and is 
spaced from the primary mirror 11 to re?ect light from 
the surface 12 through a central aperture 17 in the pri 
mary mirror 11, this central aperture 17 being centered 
on the axis 16 of the primary mirror. re?ected light from 
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the secondary mirror forms an image at a point behind 
the primary mirror in a well known manner. 
The primary mirror 11 is supported by a structure 20, 

shown schematically in FIG. 1, of a type which is well 
known. The structure 20 can be moved in a known 
manner to aim the telescope at whatever object is to be 
observed. 
The secondary mirror 13 is attached to and supported 

in the position shown by a conical support member 21 
which is secured to and carried by the primary mirror 
support structure 20. The support member 21 is made 
up of walls 24‘which form cells 25 which extend in a 
direction parallel to the axis of the primary mirror 11. 
When the primary mirror is about three meters in 

diameter and the secondary mirror is spaced about ?ve 
meters from the primary mirror, the cells 25 should 
have a length of about 10 centimeters. The cell size, 
from one wall to the wall on the other side of the cell 
may be, for a narrow ?eld of view, ‘as small as one 
‘millimeter. Of course, the cell size may be larger, de 
pending on the load that the support member 21 must 
carry. The cell wall thickness may be as small as a frac 
tion of a millimeter. 
The honeycomb support member 21 is made from a 

carbonized polymeric material which is preferably 
?lled with chopped glass ?bers for added strength. The 
support member 21 may be made by providing a form 
or mold of suitable con?guration and then pouring a 
polymeric material such as polyester or epoxy resin 
containing glass ?bers into the mold. The resin is then 
cured in a well known manner to solidify the resin. The 
solidi?ed resin is then removed from the mold and 
placed in an oven and heated to carbonize the resin. 
This is a known process. 

Light from a distant object being observed willenter 
the telescope along paths parallel to the axis of the 
primary mirror and will thus pass unobstructed, except 
for the cross sectional area of the support member, 
through the support member 21 to strike the primary 
mirror 11. Light entering the telescope at other angles 
will strike the walls 24 of the support member 21 and be 
re?ected back and forth from wall to wall in passing 
through the cells. This will absorb and thus baf?e this 
light. Also, the fact that the support member is made 
from a carbonized polymeric material assures that ay 
off-axis light will be better absorbed, since the carbon 
ized material of the member 21 will be very black. 
The cross sectional size and length of the cells and the ' 

polymeric material from which the support member is 
made are selected to provide the desired mix of stiffness, 
lower frequency cutoff in the diffraction pattern cre 
ated by the support member, acceptable vignetting, 

_ acceptable mass and on-axis obscuration. 
What is claimed is: 
1. A telescope, comprising , 
a. a primary mirror having a central axis and a central 

aperture centered on said axis, 
b. a secondary mirror spaced from and positioned on 

the axis of the primary mirror to receive re?ected 
light from the primary mirror and re?ect it through 
the central aperture in the primary mirror, 

0. means for supporting the primary mirror, and 
d. a conical support member attached to the primary 

mirror support means for supporting the secondary 
mirror, said conical member being in the form of a 
honeycomb having therein openings extending in a 
direction parallel to said axis. 
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2. The device of claim 1 wherein the openings are 
hexagonal in cross section. 

3. The device of claim 3 wherein the conical support 
is made from a carbonized polymeric material. 
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4. The device of claim 3 wherein the polymeric mate 
rial is a polyester resin. 

5. The device of claim 3 wherein the polymeric mate 
rial is an epoxy resin. 

‘ 1 * i t 


