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To all whom it may concern:

Be it known that we, Wirrram L. Bisr-

BrAUER and Pavr A. H. Sacusg, both resid-
ing at Chicago, in the county of Cook and
State of Illinois, have invented a certain
new and useful Improvement in Eyepiece
Adjustments for Surveyors’ Telescopes, of
which the following is a specification.

It is well known by those skilled in the
art of making and using surveyors’ transits,
levels or other telescopes that it is necessary
to provide means for adjusting the inner
end of the eye-piece in a direction trans-
verse to the axis of the main tube or case.
Usually the body of the eye-piece is formed
of comparatively thin tubing and the ad-
justment at the inner end thereof is accom-
plished by three or more set screws passing
radially through the main tube on the out-
side thereof and engaging a ring which en-
circles the eye-plece near the inner end
thereof. It has been found that adjust-
ments constructed along such plan have cer-
tain disadvantages: In the first place, the
ring, when moved appreciably from cen-
tral position, frequently distorts the body of
the eye-piece—a result which is both in-

jurious to the instrument and renders it in-

accurate; second, the set screws and ring are
apt to bind especially if the ring be adjusted
any appreciable distance from central po-
sition and this renders the operation of ad-
justing both difficult and somewhat unpleas-
ant to those accustomed to manipulating
delicate instruments.

It is an object of our invention to provide
a construction by which these objectionable
characteristics are avoided.

Another object of our invention is to pro-
vide a construction such that the distortion
of the eye-piece will be avoided and at.the
same time, the eyve-piece may be readily re-
moved for cleaning the lenses or other pur-
poses and replaced without disturbing the
adjustment.

We accomplish these objects by the con-

struction illustrated in the accompanying

drawings in which—
Figure 1 is a side view of a telescope em-

bodying our invention, part of the main
tube or casing being broken away to reveal
the internal parts. Fig. 2 is similar to Fig.
1 except that the sleeve.which supports the
eye-piece is shown in section and a portion
of the eye-piece itself is broken away to bet-
ter illustrate the construetion. Fig. 3 is a
transverse section taken on the line 3—3,
Fig. 2. '

mimilar numerals vefer to similar parts -

throughout the several views.

The main tube or casing which is of ordi-
nary construction.is provided with an ob-
ject glass 2. At the opposite end of the tube
1s an eye-piece 3 of such-construction, the
body being tubular and containing. suitable
lenses. Inclosing the eye-piece for' the
major portion of its length 'is a sleeve 4
made of tubular material of substantial
thickness and supported at the rear or outer
end in a bushing 5 screwed onto or other-
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wise fastened to the rear end of the main -

tube. At the point where the bushing con-

tacts the eye-piece, the surface is rounded .

with the result that the outer end of the eye-
piece will be held fixed while the inner end
1s free to be adjusted. :

At the inner end of sleeve 4 is a ring 6
rigidly fastened thersto. Said ring may be
integral with the:sleeve or soldered thereto
but by preference screws onto the sleeve in
the manner shown in Fig. 2. The ring and
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sleeve are adjusted transversely to the axis

by set screws 7. These screws in the pres-

ent; instance being four in number and pen-

etrating the main tube 1. Ring 6 is tapped
and threaded to take the inner end of said
SCrews, : . .

It will be seen from the foregoing and
from the drawings that the eye-piece 1s in-
closed by a tubular element which bears at
one end in a bushing at the rear end of the
main tube and at the inner end bears upon
adjusting set screws. The result is that the
stresses and strains are borne by said tubu-
lar element, and this relieves the eye-piece
and prevents distortion thereof. It will be
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noted, also, that this effect is obtained with- -

out the multiplication of elements, for the
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ring and the sleeve may be regarded ag a
single piece, since they operate as a single
piece and may be integral if degired.

A slot 8 1s formed 1n the side of sleeve £
which receives the head of a screw pin 9,
the threaded shank of said pin screwing
into the side of the eye-piece as shown in
Fig. 2. Slot 8 is open at the rear or outer
end and hence permits the eye-piece to be
withdrawn without disturbing the adjust-
ment of the sleeve. Consequently the eye-
piece may be replaced by simply inserting
it into the sleeve and the user may be as-
sured that it will be brought to the same po-
sition as before.” In order to provide for
longitudinal adjustment of the eye-piece rel-
atively to the main tube, slot 8 preferably
has two portions, one of which is oblique
and the other parallel to the axis of the eye-
piece. The result is that when the pin 9 is
in the inner, oblique portion of the slot, the
eye-piece may be adjusted longitudinally
without disturbing its axial position by
merely rotating the eye-piece, and further-
moze the eye-piece cannot be withdrawn, or-
dinarily, by merely a straight outward pull.
This lessens the danger of accidental dis-
lodgment.

Having thus described our invention,
what we claim as new and desire to secure
by Letters Patent, is:

1. In a telescope, the combination of a
main tube, an eye-piece having a cylindrical
body, a sleeve surrounding the body of the
eye-piece for supporting the same, the outer
end of said sleeve being held against trans-
verse movement in said tube and. the inner
end of said sleeve being adjustable trans-
versely to the axis of said tube for thereby
adjusting the eye-piece.

2. In a telescope, the combination of a
main tube, a sleeve within said tube, means
at the outer end of said tube for supporting
the outer end of said sleeve and preventing
transverse movement thereof, means at the
inner end of said sleeve for adjusting it
transversely to the axis of said tube, and an
‘eye-piece iitting into and completely sup-
ported by said sleeve.

3. In a telescope, the combination of a
main tube, a bushing at the outer end of
said tube, an eye-piece having a cylindrical
body, a sleeve surrounding the body of the
eye-piece for supporting the same, and
means for adjusting the inner end of the
sleeve transversely to the axis of the main
tube to thereby accomplish the adjustment
of the eye-piece.

4. In a telescope, the combination of a
main tube, an eye-piece having a cylindrical
body, a sleeve surrounding the body of the
eye-piece for supporting the same, means
at the outer end of said sleeve for prevent-
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ing transverse movement thereof with re-
spect to the tube, and adjusting means at
the inner end of said sleeve for adjusting
said sleeve and the inner end of the eye-
piece transversely to the axis of the tube,
sald adjusting means including set screws
operable from the outside of said tube.

5. In a telescope, the combination of a
main tube, an eye-piece located chiefly with-
in said tube, said eye-piece having a cylin-
drical body, a sleeve into which the body
of the eye-piece slidingly fits, means at the
outer end of said tube for supporting the
outer end of said sleeve and holding it
against transverse movement, means at the
inner end of said tube adjacent to the inner
end of the eye-piece for reinforcing said
sleeve, and means for adjusting the inner
end of the sleeve transversely to the main
tube.

6. In a telescope, the combination of a
main tube, a sleeve located chiefly within
said tube, an eye-piece fitting slidingly in
said sleeve, and a pin projecting from the
side of said eye-piece, said sleeve having an
open ended slot for receiving and guiding
said pin, and permitting the eye-piece to be
removed from the sleeve without removing
the sleeve from the main tube.

7. In a telescope, the combination of a
main tube, a sleeve located chiefly within
said tube, and being held against transverse
movement relatively to the axis of said tube,
means at the inner end of said sleeve for
adjusting it transversely to the axis of the
tube, and an eye-piece fitting slidably with-
in sald sleeve, said eye-piece being with-
drawable from said sleeve, whereby the eye-
piece may be separated from the rest of the
device without disturbing the adjustment
of the sleeve in the tube. :

8. In a telescope, the combination of a
main tube, a sleeve located within said tube,
the outer end of the sleeve being held con-
centric with the tube and the inner end be-
ing adjustable transversely to the axis of
the tube, an eye-piece supported solely by
said sleeve and having a cylindrical body
fitting slidably thereinto, and a slot and pin
connection between the eye-piece and the
sleeve, the slot being open at the end for
the purpose described.

9. In a device of the class described, the
combination of a main tube, an eye-piece,
a sleeve within said tube forming the sole
support for said eye-piece, and means for
adjusting said sleeve within said tube trans-
versely to said tube.

10. In a telescope, the combination of a
main tube forming the outer casing for the
telescope, an eye-piece the body whereof is
tubular, a sleeve within which the tubular
portion of the eye-piece fits, and means for

65

70

75

80

85

90

100

105

118

120

125



10

1,180,468

adjusting said sleeve within the tube trans-
versely to the axis thereof.

11. In a telescope, the combination of a
main tube forming the outer casing for the
telescope, an eye-piece having a tubular
body, a sleeve approximately coextensive in
length with the body of the eye-piece and
forming the sole support therefor, and
means for adjusting said sleeve transversely
to the axis of the device, said eye-piece be-

8

ing longitudinally adjustable within said
sleeve. 4 . :
In witness whereof we have hereunto sub-
scribed our names in the presence of two
witnesses.
WILLIAM L. BIERBRAUER.
PAUL A. H. SACHSE. -
Witnesses:
Estaer W. OstrOM,
P. L. Logst.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D, C.” .



