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1o all wkbm zitlmazy concermn:
Be it known that I, WALTER ScoTT, of ot

useful Solar Attachment for Engineer’s
Transit-Instruments, of which the following is
a full, clear, and exact description.

My invention relates to an improvement in |

solarattachments that are conjunctively used
with an engineer’s transit-instrument, where-
by the operator is enabled to determine lati-
tude, longitude, the hour of the day, and the
meridian by the indicated declination of the

sun and co-operating means.

Heretofore instruments of the type named
have been secured upon the barrel of the
transit-telescope, and generally were specially

constructed tosuit particular forms of transit-

instruments which debarred their general
application to various styles of transits that
afford good results in use. |

The object of my invention is to provide
a device of sumple construction, compact
forim, and exact operation, which may be read-
ily and removably secured to any approved
form of engineer’s transit and act conjunct-
1vely therewith, furnishing means to obtain
the true meridian, solar time, and latitude
and longitude of the locality where observa-
tion is taken by usual methods from the data
furnished by the instrument. -

To this end my invention consists in the
construction and combination of parts, as

“herein set forth, and indicated in the claims.

Referenceis to be had to the accompanying
drawings, forming a part of this specification,
in which similar letters of reference indicate
corresponding parts 1n all the figures.

Figure 1 1s a side elevation of the solar at-
tachment in position upon the base-plate of
a “transit,” portions of said base-plate, tele-
scope - supports, compass, and levels being
also shown. Iig. 2 18 a top plan view of the
device in place upon the base-plate of a
transit-instrument. Eig. 3 1s a rear side ele-

ration of important parts of the solar attach-
ment, portions of the same being broken away

- from 1it, and the transit-instrument on which
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the solar attachment is mounted. Fig. 4 isa

transverse section in elevation of the solar
attachment, taken on the line 4 4 in Fig. 1.

described.

| ig. 5 1s a rear elevation of the time-indicat-
| iIng device, a solar-ray reflector, and a dia-
Springs, in the county of Fall River and State :
of dbouth Dakota, have invented a new and |

gramin elevation, indicating the different an-
gles of incidence and reflection prodnced by
the concentrated rays of the sun when di-

rected on the reflector through the lens of a

vernier attachment to the declination-are,
(not shown;) and Fig. 6 is a rear elevation of
a portion of the vertical latitude-are, its ver-

nier, a portion of the sight-tube and its car-

riage, and parts of the transit-frame, show-
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ing means of connecting the vernier to the

sight-tube carriage. S o

A represents the revoluble horizontal base-
plateon a transit-instrument of any approved
form of construction, the leveling mechanism
below the plate A being omitted from the
drawings, as is also the tripod on whieh the
entire instrument is mounted, these parts be-
ing of well-known construction.

Upon the base-plate A the theodolite com-
pass I3 and spirit-levels C are secured. These
being features of an ordinary transit are not

The equally-inelined standards a o’ form

one side of the ordinary frame provided to
sustain. the transit-telescope, (not shown,)
pedestal-boxes a* being formed at their junc-

tion for reception of laterally-projecting jour-
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nals, which are located oppositely on thé tele-

scope-barrel, thereby permitting its vibration

in a vertical plane between the supporting-

frames. - o e

At a proper pointon the inclined standards
¢ o’ the eross-bar b is formed on or attached
thereto, having its top and bottom edges par-

allel to the surface of the base-plate A.” Upon.

the outside surface of the standards ¢ o, op-
postte the cross-bar b, the flat plate ¢ is ad-
Justably secured, said plate constituting the
main portion of a carriage that supports the
entire solar attachment. |

- On the plate ¢ at one end a perforation is

-made laterally in it, which is threaded for re-
_ception of a threaded end on the shouldered

serew d, that is inserted in a perforated boss
d’, which projects sidewise from the frame-
standard o’ on the left side of the frame, said
screw « serving to hold the carriage-plate c,
secured at this end of the same, while it af-

fords a pivot-point whereon the carriage may

55

90

95

I0Q




e

LO

18 furnished.
tical are plate D representsa portion of a cir-
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‘be further explained.

be rocked vertically. Near the opposite end
of the carriage-plate ¢, to the frame-standard
«, the vertical arc plate’ D is attached by its
lowerend. Theopposite end of said arc plate,
prOJectmﬂ' beyond the other inclined stand-
ard a’, is thereto secured. The are plate D 1s

designed when set to indicate by degree-

oraduations on its face the latitude of the lo-
ca;h ty where the observation ismade, and to fa-
cilitate said oper ation a vernier scale-plate D’
The innercurvature of thever-

cle having a radius equal in length tothedis-
tance between the center of the “serew-bolt d,
whereon the plate ¢ is pivotally suppor Led
and the outer edge of the vernier scale- pldte

D’, which latter is secured adjustably on the
carriage-plate ¢ by set-serews e, which are

thelem inserted, passing first thmuu'h the

elongated holes in the vernier-plate, as sshown
in Fig. 6, thus providing for theinitial adjust- |
‘ment of the arc plate and its vernier to make

their zero-points align.

A rabbet is for med at fon the vertical arc
plate D, its shouldered edge defining the in-
ner edﬁe of the gr aduated scale of “the are,
and, as shown in Fig. 1, the vernier scale-

pla,te D’ is seated in “the shallow recess af-
forded, having its outer edge in sliding con-

tact with the bh()llldel 1, S0 that said vernier-
plate will be properly supported and be free
to travel on the reduced portion of the arc
plate D.

- A tangent-serew ¢ is provided f01 the criti-
cal &d]ustment of the vernier plate D’ on the

vertical are plate D, whereby the proper in-

clination to suit the 1::Ltitucle of the locality is
egiven tothesolar instrument. The threaded
portion of the tangent-screw ¢1s made to en-
oage the swivel-nut ¢/, which is loosely se-

cured near the upper end of the vernier-plate

D’, projecting laterally therefrom, the oppo-
site end of the screw, near its head, being
adapted to rotate in the swivel-block ¢, that
is adjustably fastened to the lower edge por-
tion of the arc D.
the vernier to be changed on the are D, sev-
eral perforations ¢*, are madein the latter at
intervals for reception of the movable swivel-
block ¢°, which being changed will alter the

travel of the vernier-scale D’ to another part

of the latitude-are D.

The truly-ecylindrical and axially - bmed
piece K is the barrel of a sight-tube, through
which observation of the sun is ha,d, as wﬂl

on the carriage-plate ¢ by provision of the
Jaterally - projecting bands & 2/, which are
formed on the plate ¢ at its ends, each band
being slotted through the radial ears /i* formed
on them, these ears being furnished with
compression-screws that by proper adjust-
ment elamp the bands onto the barrel of the
sight-tube K and retain it at any point of
1“0tmv movement afforded by suitable manip-
ulation of the radial knobs 2on the tube. A

| 7 is located in a vertical plane.

To permit the position of 1
| mirror at ' in Kig.

Said tube is mounted
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| as a radial flange k, projecting from the end

of the carriage-plate ¢, and on the peripheral
edge of said flange por tion of the clamping-

band a vernier-seale J’ is oraduated.

A solar-time circle m 1s f01 med. on the pe-
ripheral edge of the radial flange m’, that 1s
integrally prowcted from the (Jnd of the %1011‘5-
tube E, and on theouter face of the ﬂa,nfre m/’,
concentric to the bme of the sight- tube an
apertured flange m? is &dJuqtably ﬁxed by
SCrews mpe, whlch pass through slots in the
flange m?* into tapped holes in flange m/’, so
that the vertical skeleton frame n, carried by
the ﬂange m’ and whereon the declination-
are n/ is formed, may be properly adjusted
upon the end of the sight-tube L, and rock
therewith 101101tud1na11y and later allv

From the relative positions given to the
time-circle m and its vernier- -séale &’ their
zero-marks will normally align, which adjust-
ment will be effected when the skeleton frame
The skele-
ton frame n is widened from a central point o
to produce inclined btandal ds, which afford
support to the are plate n’, on the periphéral
edee of which f;ultable oraduations are
f01med that increase by deﬂtees and frac-
tions thereof on each side of a central zero-
mark, which is located in a vertical plaue at
right angles -to the longitudinal axis of the
Slght-tube K when the skeleton frame 7 is
perpendicularly adjusted. In a rounded ap-
erture laterally formed at ¢ in the lower part of
the frame n there is inserted and vibratorily
secured the rounded journal end of areflector-
supporting block , to which an upwardly-ex-
tending arm 7’ is affixed. The reflecting-
mirror 7 is secured to the face of the block 7,
that is sloped at an angle of forty-five de-
orees to a vertical plane, (1 epresented by the
dotted lines z in Figs. 3 and 5,) and it should
be understood that the longitudinal axis of
the sight-tube E will be coincident with the
axial centerof the pivot-support for the block
r, so that a rocking movement of the block
will reflect a beant of licht projected on the
5 through the tube E

and central to 1ts bm e. At the point o on the

f-:]{eleton frame 7 the lower end of the limb

s’ is pivoted, said limb being a depending

portion of the vernier arc plate s, which is

projected laterally therefrom at its upper
end and adapted to conform with the peliph-
eral surface of the declination-are n” when
rocked on its pivoted support. A fangent-
screw ¢ is revolubly attached to the 81de edge
of the skeleton frame 7 by means of the
swivel-block ¢, that is loosely secured to the
frame- 5‘[&11(131(1 and is apertured for the re-
ception of the screw-body, a thumb-piece #?
on the latter serving to hold the Sscrew in
place and afford means for its rotary move-
ment. The rocking nut # is perforatéd and
threaded forengagement of thetangent-serew
{, and is secured by a screw ¢* to the depend-

ing flange s° of the vernier are plate s and

portion of the clamping-band / is made solid | upper end of the limb s’, by which provision
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the vernier arc plate just mentioned may be |

critically adjusted on the pivot 0. At a point
w, representing the center of the vernier-plate
8, an aperture 18 made, wherein is fixed a con-
vex lens, the center of which is in the plane
xr when the vernier are is adjusted at zero, as

shown.in Fig. 2. A stud » projects from the

rear surface of the depending limb s/, whieh

stud engages loosely a longitudinal slot made

in the upper portion of the arm 2/, wherein
the stud may slide, and it is apparent that
when the tangent-serew ¢ is adjusted revolu-
bly the vernier-plate s and reflecting-mirror
r* will be correspondingly rocked, so as to
maintain the same relation between the con-
vex lens u and point ' on the mirror #*

wherever said lens may be moved by the

Serew f.

‘When the vernier-plate s has to be moved |

from zero-point toward the opposite edge of
the declination-arc, this may be effected by
shifting the swivel-block #’ into the hole made
for its reception in'the eartw. The screw ¢
will then be oppositely inclined and adapted
to draw the vernier-plate and its lens w to-
ward the point w from a central zero-point.
At the outer end of the sight-tube E an ad-
justable eye-piece I’ is introduced, the lens
being of smoked glass to protect the eye of
the observer from injury when looking
through the tube, and the usual cross-webs
are provided, as shown in Fig. 4, for indicat-

ing the exact axial ecenter of the tube E.

In use the bed-plate A of the transit-in-
strument 1s leveled and the entire device
placed at right angles to the magnetie poles
of the earth by rotary movement of the bed-
plate and observation of the compass B, the
solar deviee having been previously secured
in proper position on the bed-plate A by
clamping its carriage-plate to the standard o’
at the serew-connection o, the adjustment of
the vernier-plate D’ having also been accu-

rately effected to suit the latitude of the lo-

cality. The skeleton frame n, attached time-
indicating circle m, and sight-tube E are
rocked in the clamping-bands i 1/, and the
lens n, moved by the vernier-serew ¢ until the
concentrated rays of the sun will be directly
in alignment with the point 2’ on the reflect-
ing-mirror*, which beam of light will be pro-

jected axially through the sight-tube E and

bé seen by the observer at E’.
In IFig. 5 a diagram is shown of the direc-
tion of the rays of light, which, when the

- parts are moved, as previously stated, will be
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always focused at o/, and projected on the
Iine of collimation represented by the web-
cross and eye-piece of the sight-tube E, it be-
ing understood that the degrees on the de-
clination-are plate n’ are indicated by radii
from the center of reflection on the mirror 72

When the parts are correctly adjusted, the

~degrees and minutes of the sun’s declination

may be read on the are plate n amd vernier
scale-plate s, from which data, with the solar

the true meridian may be calculated by the
usual methods, as well as the longitude of the
locality. . |
- Having thus described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is— |
1. The combination, with a transit bed-
plate, the.inclined standards of a transit-

{rame secured vertically on the bed-plate, a
latitude-are secured on the vertical side of

the standards, and a vernier-scale. therefor
which is adapted to move vertieally, of a car-
riage for a solar attachment that is pivoted
to the side of a frame-standard by one end,
and a horizontal sight-tube bearing an hour-
circle on one end, which sight-tube is clamped

to the carriage soas to be revolubly adjusted

thereon, substantially as set forth.

2. T'he combination, with an independent
sight-tube, a carriage for the sight-tube piv-
oted by one end on a transit-frame, and a
vertical latitude-are also secured on the tran-
sit-frame, of a vernier-scale for the latitude

-are, a tangent-screw supported on the lati-
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tude-are to work its vernier, a time-indicat- .

ing circle attached to the sight-tube, a ver-
nier for the time-indicating cirele secured to
the carriage, and a sun-declination indicator
secured to the end of the sight-tube, sub-
stantially as set forth. |

5. The combination, with a transit-frame,

of a pivoted carriage which is adapted to re-
ceive and revolubly support a sight-tube, a
sight-tube having an eye-lens at one end and

a web-cross at the other end, a time-indi-

cating device secured to the end of a sight-
tube, a declination-arc, its vernier, a ray-
lens, and a reflector, all supported on the so-
lar-attachment carriage, substantially as set

forth.

4. The combination, with a declination-
arc mounted on aframe,a vernier scale-plate
therefor, and a depending limb attached to

the vernier-plate and pivoted on the declina-

tion-arc frame at the radial center of said
arc, of a ray-lens set in an aperture formed
in the vernier scale-plate at its zero-center,

an inclined mirror-supporting block pivoted
below the vernier-limb in the same vertical

plane, a mirror set in the block at an angle
of forty-five degrees, an upwardly-projecting

~arm affixed to the mirror-block and loosely
engaging the depending limb of the vernier-
plate, and a sight-tube supported to receive

a light-beam from the mirror, substantially
as set forth. | S

9. T'he combination of a skeleton frame
having a declination-arc and a time-indicat-

ing circle secured thereto in different planes,

a vernier scale-plate pivoted by its depend-
ing limb to the skeleton frame at the radial

center of the declination-arc, and a ray-con-

centrating lens secured at zero in the vernier

scale-plate, of a mirror set at an angle in a
block which is pivoted to the skeleton frame

below the radial center of the deeclinationi-

time shown on the circle m and its vernier, | are, an arm upwardly extended from the mir-
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ror-carrying block and loosely engaging the
depending limb of the vernier-plate, and a
tangent-screw which is adapted to move the
vernier scale-plate and rock the mirror-block,
substantially as set forth.

6. The combination, with a sight-tube, &
carriage therefor pivoted by its end on a
frame-standard of a transit-instrument, and

a time-1ndicating device secured on the end

of the sight-tube, having a vernier whieh is

mounted on one of the clamps of the sight- |

431,286

tube carriage, of a skeleton frame, a declina-
tion-arc thereon, a vernier scale-plate for the
declination-arc, a ray-concentrating lens in
the vernier scale-plate, and a reflecting-mir-
ror pivotally supported on the skeleton frame

and adapted to move in unison with the lens
in the vernier-plate, substantially as setforth.
| WALTER SCOTT.
Witnesses:
C. E. SAWYER,
W. B. DUDLEY.
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