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‘This invention relates to telescopes and has
for its object to produce a construction
which may be produced at a sufficiently small
price to bring it within the reach of the

5 amateur observer, but which will be of suf-
ficiently high grade to enable accurate ob-
servations to be made. ‘ :

It further provides a construction suscep-
tible of ornate treatment so as to be an.em-

10 bellishment to the grounds of the owner, the
major portion thereof being intended: to re-
main out of doors while the more delicate
optical features may be removed when not
being used for protection from the weather

15 and for safe keeping. _

For a more complete understanding of this

~ invention, together with further objects and
advantageous details and combinations of
parts, reference may be had to the-accom-

20 panying drawings in which

" Figure 1 illustrates a side elevation of the

telescope “which is shown supported at the
upper end of a pier of masonry, the telescope
being directed to the zenith.

Figure 2 is an enlarged sectional detail of
the ocular and lower end of the telescope
tube and its support. - .-

Figure 3 is a fragmentary elevation partly
in section, the section being taken on the
30 1ine 3—3 of Figure 2. : .

Figure 4 is a central vertical section taken
through the lower portion of the telescope
mounting.

3]
&

- Figure 5 is an elevation of a portion of -

g5 this mounting.
Referring first to Figures 4 and 5, at 1 1s
indicated a pier, or other suitable support,
preferably of masonry or concrete, which
supports a superstructure carrying the tele-
40 scope. The base or pier 1 carries at its top
a base cap plate 2 which may rest thereon
or be made fast thereto.in any suitable man-
ner. The cap plate 2, as shown, is provided
with a circular upstanding flange 3 sur-
rounding a centrally depressed portion or
recess 4 having as its base a transverse web
5. Seated on the flange 3 is a shell 6 formed
in the shape of a segment of a sphere. In
order to provide a firm bearing for the shell
50 on the flange, the lower face of this shell has
- preferably formed thereon three spaced ribs

7, these ribs being along arcs radiating from

each other at angles of 120°. These ribs

o
<t

bear on the edge of the flange and furnish a-

. three point sipport for the shell 6, the shell

o
™m

7, 1922. Serial No. 586,740,

being capable of being adjusted universally

relative to the base. For the purpose of fix-
ing this shell in any adjusted position,
clamping means are provided. This means
as shown comprises a circular clamping plate
10 having its outer edge formed to engage
three internal radiating ribs 11 similar to
the ribs 7 on the concave side of the shell 6,
these ribs also forming a three point contact
for the clamping plate 10 thereon. This
plate 10 is held firmly against the ribs 11
by means-of an anchoring bolt 12 having its
lower end fixed or anchored in the pier or
base 1 as at 13, and extending through a hol-
low boss 14 of the web 5, through a compara-
tively large aperture 15 in the shell 7,
through a perforation 16 in the plate 10, and
having threaded at its upper end a nut 17.
Carried by the shell 6 is a substantially
bell-shaped miember 20. The small end of
this member is journaled at 21 in the shell 6

about an axis which by proper adjustment

of the shell relative to the base may be made
a polar axis.: The large end of the bell ter-
minates in an outwardly directed flange 22
and - immediately beneath this flange is
formed a track 23. The shell 6 has journaled
thereon a pair- of rollers 24 on which the
track 23 bears so as to support the large end
of the bell member so that its longitudinal
axis coincides with that of the pivot 21
which serves as the polar axis of the tele-
scope. ‘

One portion of the bell member 20 is- cut
away as shown at 25 for the passage of an
arm 26 upstanding from a support 27. " This

support 27 is formed as the segment of a

sphere and is provided with trunnions 28
journaled in bearing brackets 29 made fast to
the flange 22 of the bell shaped member.
These brackets are so positioned that the
pivotal axis of the support 27 is at right
angles to the polar axis and serves as the dec-
lination axis of the telescope. . The brackets
29 are each formed with a resilient portion
30 through which passes a screw 31 threaded
into the base portion of the bracket. By
tightening these screws the trunnions 28 may
be clamped firmly against rotation within
these brackets. The support 27 is pivoted
considerably above its center of gravity by
means of the trunnions so that its lower por-
tion furnishes a counterbalance for the.tsle-
scope proper which is carried by the dii 26
g that the whole meechanism, inelhding the
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telescope assembly and the supports there-

for, are in equipoise. For the same purpose

the brackets 20 ave positioned slightly above

ﬂw axis of the pivot 21, this aHm\mn for
the loss of weight due to the cut out portion
25 of the bell shaped member.

The flange 22 of the bell shaped member
is provided on its upper fuce with an hour
circle having graduations as shown for cach
ten mmutm, an cooperating with- this hour
circle is a pointer 35 fixed to the edge of the
shell 6 and pointing toward the hour circle.
Similarly the support 27 is provided with a
circumferential rib 36 gradnated in degrees
and minutes and subdivided as finely as re-

pired with which coacts an index piece 37
fixed to the hour circle.

The telescope proper comprizes a tube 40
made fast at 1ts lower end in the upper end
of the arm 26. This tube carries an objec-
tive 41 at its upper end.  Tn the optical axis
of this objective, and as shown carried by a
portion of the arm 26, 1s fixed a diagonal or
totally reflecting prism indicated at 42 and
in_ operative rvelation to this diagonal or
prism is an ocular indieated at 43,  This
ocular, as shown, is fixed to the outer end
of a substantially horizontal -avm. 43, the
inner end of which is formed as a hub 44
which carries the diagonal or prism between
ears 4h projecting from the lower face there-
of. The upper Face of the hub 4% is pro-
vided with an upwardly extending boss 46
having a cirveumferential groove 47 therein.
This boss is journaled within a circular open-
ing 48 beneath the lower end of the tube 40
in the arm 26, and is removably held there-

in with capability of rotation relative to the -

arm 26 by means of a set serew 49 threaded
in the arm 26 and bearing at its inner end
within tlie groove 47. By this means the
ocular and the diagonal or prism may be
swung. about the 0pt1cnl axis of the nh]et,—
tive to any position most convenient for the
obeerver.

By -this construction above outlined -the
gravity axis of the telescope falls within the
three point \nppmt between the bell shaped
member and the shell which is formed by the
pivot or journal 21 and the rollers 24 and it
algo passes within the three points of sup-
poft between the ribs 7 and. the points 3 of
the base cap l‘he muuntmg tl eulmc 18

in pasmon fur ad}nstment dbouf the p()ldl‘
or' declination axes. The construction as
shewn permits a range of latitude from 25°
from the equator to 55° north or south.

In use, the telescope 15 set for the angle
of declination for the particular celestial ob-
ject: to be observed, this being determined
from any ephermeris: or nautical almanac
and is clamped against movement about that
axis' by means of the screws 31. - The tele-

1,651,412

wupo may then be turned about the polar
xis to the required hour angle I)()Hltl()ll by

mmtmﬂ either of the rollers 24, which are
mmnlml with finger (ﬂ\u.l(reuhle heads 240,

m whicly sction also the diurnal motion of
the earth may be compensated for so as to
maintain the ohject viewed within the field
of the telescope,

When the observer is not using the instru-
went the objective and the arm 43 earrying
the ocular and the prism or diagonal may
be removed, the remaining construction be-
g preferably formed of material such as
bronze which is not adv ersely affected by thp
weather.

The hell \lmped member 20 may be pro—
vided with openings through its sides, as
shown, Jn order to permit the free passage
of water therefrom. and the space formed
within the flange 3 above the web 5 may com-
municate throurrh a chanmel 50 to the onter
face of the cap, thus permitting water to
drain therefrom.

Having thus described an embodiment of
this invention it should be evident that many
changes and modifications might be made
therein without departing from its s spirit or
mope as defined by the appended claims.

I claim: :

Tix a device of the class described, a base
having an upstanding flange, a member seat-
ed on said fl wge Wil the apability of universal
tirning movement relative thereto, means
for (,LH]IP]I]“T said: member to said base, an
element pivoted to said member, and a tele-
scope carried by said element. o

In. a device of the class described, a
base baving an upstanding civeular flange, a
shell formed as the segment of a sphere hav-
ing three spaced ribs on the inner and outer
faces thereof, the ribs on the outer face hear-
itg on said flange, a circular plate bearin
on -the ribs.on the inner face of said shell,
and clamping means engaging the top face
of said plate extending through an aperture
n L:md shell and anchored in said base.

3. A device. of the class described .com-
pr ising a base having an upstanding circular
flange, a shell formed as the segment of a
sphere and having its outer face resting on
said flange, means for clamping said shell
agninst said flange, a bell shaped member
having its small end journaled in said shell
and its large end rotatably carried thereby,
'znd a telescope ])1\'0‘(9(1 to said member.

4. A device of the class deseribed compris-
um o support, a member carried by said sup-
port with its center of gravity thereabove
and with its gravity axis lying within its
bearing on said suppmt to rotate on a pohu

axis, and a vefracting telescope assembly piv-
oted ot snhthh.ﬂ]\ its center of gravity on

a declination axis to said member.
5. A device of the class described com-
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prising ‘a base having an upstanding circu-
lar flange, a shell formed as a segment of a

‘sphere supported concave side up on said

flange, a bell shaped member journaled in
said shell, a segment of ‘a sphere journaled
above its center of gravity in said member,
an arm upstanding From said segment and
passing through an opening in said member,
rlnd a telescope tube carried by said arm.

6. A device of the class described compris-
ing a base having an upstanding circular
ﬂanﬁe, a shell formed as a segment of a
csphere supported concave side up on szud
flange, a bell shaped member journaled in
said shell on a polar axis, a segment of a
sphere journaled above its center of gravity
in said member about a declination axis,
an arm upstanding from said segment and
passing through an opening in said member,
and a telescope tube carried by said arm.

7. A device of the class described com-
an upstanding circular
a shell formed as a segment of a
sphe1e supported concave side up on said
flange, a bell shaped member- journaled in
said shell on a polar axis, a segment of a

ﬂqnfre,

~sphere journaled above its center of gravity

in said member about a declination axis, an
arm upstanding from said segment and pass-
ing through an opening in said member, and
a te]escope carried by said arm and counter-
balanced by said segment about the declina-
tion axis so as to be equipoised.

8. A device of the class described com-
prising a base having an upstanding circular
ﬂ‘lnoe, a shell formed as a segment of a
sphere supported concave side up on said
flange, a member journaled in said shell on
a polar axis and provided with an hour
circle, a pointer fixed to said shell in co-
operative relation to said hour circle, and a
telescope pivoted to said member on a dec—
lination axis.

9. A device of the class described com-
prising a base having an upstanding circular
ﬁange, a shell formed as a segment of a
sphere "supported concave side up on said
flange, a member journaled in said shell on
a polar axis, and a telescope pivoted to said
member on a_declination axis, said teléscope

being equipoised with its gravity axis lwng '
- sphere seated on said base convex side down,

within said circular flange.
10. A device of the class described com-
prising a base, a shell formed as a segment of

a sphere adjustably supported concave side

up at three spaced points from said base, a
member engaging said segment at three
spaced points for clamping said shell in

position, a member journaled in said shell

on a polar axis, and ‘a_telescope journaled

" on said member on a-declination axis, the

ab

gravity axis of said telescope passing within
the three points of support for said shell.

11. A device of the class described com-
prising a base, a shell formed as a segment

of a sphere supported concave side up on
said base, d bell shaped member having its
small ‘or thrust end journaled. in said shell

‘on- an’ inclined axis, -a. plurality of radial

vollers journaled in said shell and on which
thie large ‘end of said member rests, a sup-
port journalerd in-said member on an axis

‘perpendicular to-said inclined axis, and a

telescope fixed to said support.

12. A device of the class described com-
prising a telescope tube, an objective at
one end of said tube, a diagonal or prism
in the optical axis of said objective rotat-
ably carried at the other end of said tube,
and an ocular bodily movable with said
prism about the optical axis of said objective
and positioned to receive rays from said
prism, the optical axis of said ocular being
at an angle to the optical axis of said'objec—
tive.

18. A device of the class described com-
prising a telescope tube, an objective at one
end of said tube, an ocular rotatable relative
to said tube about the optical axis of said ob-
jective and angularly disposed relative there-
to, and means for deflecting the light rays
from said objective to said “ocular m all of
the angular positions of said ocular.

14. A device of the class described com-
prising a support, a telescope tube having
one end fixed to said support, an ob]ectlve
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at the other end of said tube, an arm carried .

bV said support and rotatable about the op-
tical axis of said objective, an ocular carried
by said arm and having its axis radial to
thé axis of said ob]ectlve, and means for
deflecting the rays of light from said objec-
tive to said ocular in all the angular positions
of said ocular.

15. A device of the class described com-
prising a support, a telescope tube having
one end fixed to said support, an objective at
the opposite end of said tube, an arm car-
ried by said support and rotatable about the
optical axis of said objective, an ocular car-
ried by said arm, means for deflecting the
rays of light from said objective to said ocu-
lar, and means for carrying said support for
movement about a polar and declination axis.

16. In a device of the class described, a
base, a shell formed as the segment of a

means to clamp said shell to said base, an ele-
ment pivoted to said shell, a second element
pivoted to said first mentioned element, and
a telescope carried by said second element.

17. In a device of the class described, a
base, a member seated on said base with ca-
pability of  universal movement relative
thereto, a telescope tube movably carried by
said member, an objective carried by . said
tube, and an ocular movable with and inde-
pendently of said tube while maintained in
optical relation to said objective,

18. In a device of the class described, a
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l‘mqe, a member carvied by said base and hav- the axis of said m be for directing hghf rays
ing a supporting arm, a telescope tube hav- from said objective to said n(ulm in all an- 10

ing one end fixed to said arm, an objective in  pular positions thercof about the axis of said
the opposite end of said tube, an ocular arm tube.
swiveled to said supporting arm and extend-  In testimony ‘whereof T Thave affixed. ny

ing at an angle to said tube, an ocular car- signature.
119(1 at the uuter end of said omxldr arm, and ‘ L
a diagonal carried by said ocular arm. in RUSSELL W. ORTER.



