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UNITED STATES

STEPHEN R. KIRBY,

OF NEW YORK,

PaAaTENT OFFICE.

N. Y.

ASTRONOMICAL SCALE.

SPECIFICATION forming part of Letters Patent No. 627,427, dated June 20, 1899.

- Applicetien filed December 6,1898, . Serial Nn.'6981436,

(No model.)

To all whom it may concern:

Be it known that I, STEPHEN R. KIRBY, of
the city of New York, oron oh of Manhattan
in the county of New York and State of New
York, have invented a new and Improved
Astronomical Scale, of which the following is
a full, clear, and exact description.

My invention relates to a-device which 1s
in the form of a scale and 1s used for trans-
forming units of longitude into units of time

and for illustrating other astronomical mat--

ter pertaining to nevlﬂ'atmn

My 1m*ent10n comprises the novel fecmtmes
hereinafter described and claimed.

Reference Cis to be had to the accompanying
drawings, for mmﬂ' a part of thisspecification,
in Wthh snmla eharaetels of reference indi-
cate corresponding parts in all the figures.

Figure 1 is a view of one-half of mydevice
displayed upon a flat ruler. Fig.2 1is a view
of the opposite side of the same. Fig. 31s a

transverse sectional view of the form of con- |

struction shown in'Figs.1 and 2. Figs. 4and
5 are elevation and plan views of the same
device constructed in the form of a cylinder,
and Fig. 6 shows the manner in which the
time and longitude transformer may be con-
structed as a dlsk

The object of my invention 18 to eouetl net
a device which may be kept conveniently at
hand and which will clearly indicate certain
points connected with the relationship of time
and longitude and which is frequently used
by nevwetors

In trensformmg units of time into units of
longitude it is necessary ordinarily to do con-
mderable figuring, which with my device may

often be aeeomphshed without any figuring.

Also in transforming astronomical tlme 1n130
civil time it is often confusing to get the hour
and day exactly right, as the astronomical
day begins at noon, whﬂe the eivil day begins
at 1111dmcrht the twe thus overlapping eaeh
other.

As shown in Figs. 1,2, and 3, myinvention
is constructed as a ruler. Upon one face of
this is formed a scale A, which is laid out to
represent seconds of an are or longitude,
while parallel with this and separated at a
slight distance therefrom is a scale BB, which
is Iaid off to represent seconds of tmle, the
two scales being so figured that the marks

" directly opposite each other correspond—that

is, the minutes and seconds of longitude are

| exaetlv opposite the minutes and seconds of

time corresponding thereto. Dbetween these
two scales is a sliding bar C, which is used

55

as a vernier, said scale ha,vmg two verniers

D and E laid out thereon and respectively ad-
jacent the scales A and B. The vernier D 1s

‘laid out with fifteen divisions, while the ver-
| nier Ehasten divisions.:

These verniers make
it possible toobtain the corresponding figures
for divisions smaller than those represented
by a single division upon the scales A and B

60.

and are used in the same manner as any ver-

]1161

stantially throughout the length of the scale.
This, however, is not necessary, as the move-
ment needed is only sufficient to enable the

scale to be moved a distance corresponding

with the length of the vernier thereon.  To
facilitate movement of the bar, a knob or but-

‘ton F'is provided. Upon the beveled edge of
‘the scale a rule may be laid out, as indicated
‘at M, said rule being laid either in inches or

centimeters, as desired. Upon the opposite

‘side of the ruler are two scales, one showing

the corresponding hours of astronomical and
civil time for a day and the other graphically
illustrating the equation of time. The first
scale consasts of two parts divided by cross-
linesinto twenty-fourdivisions, each of which
represents an hour of time and is provided
with a number indicating the number of the
hour. The civil day is shown as beginning
at midnight and numbering from ‘1% to
““12,” the day being divided “into two parts
in the ordinar y manner, the number of each
hour being duplicated. The divisions repre-
senting the astronomical day are numbered
from ““1” to ““24,” the numbers from “17”
to “12” being placed in the divisions op-
posite the corresponding bars representing
the afternoon of the civil day. Upon the
scale is also placed a symbol representing the
sun and indicating by its appearance the
times of day. At midnight this symbol is
shown as beneath the scale and as a solid
black circle. At sunrise and sunset, which

are placed at six o’clock, the same being the
average times of sunrise and sunset, the sym-
bol is placed upon the line between the two

The bar C is repr esented as extending sub--
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- scales and 'is represented as a circle having

~the lower half black and the upper -half Shown |

time consists of a number of cross-lines form-
ing spaces which represent the months of the
- year and other lines at right angles to these
10 which represent the di

- ridian line.
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~ lar time.

blmplyln outline. The symbol representing

noon 1s placed above both scales on the noon-
line and is a cirele shown wholly in outline.

The scale which represents the equation of

central line is assumed

outline circles. I have

In Figs. 4; 5, and 6 the same device is em-

--bodled in: Somewlmt different: construection.
The device shown in these figures is in the
"Thescales A and B, with
the vernier-slide C, are represented by the

formof a cylinder.

~scales A’ and B’ of the cylinder and the ring
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C'. The ring C'is provided with a button I"
by which it may be slightly rotated. It is
evident that the scales are identical in the

two cases, and the only difference is that one:

1S upon a cyhnder while the other is upon a
plane. The scales shown upon the opposite
side of the ruler are shown at II' and G’ just
above the scale A’. This device may be con-

structed as a holder for an inkstand, as indi-
cated at. N, or be made simply as a paper-
The bottom of this may have a

weight.

ference of time. A
to be the noon or me-
| Ateachend of the scaleis a band.
- Ik, which has greater subdivision, so that the:
minutes may be read more accurately. Upon |
the surface of thisscaleis acurved line,shown
~herein asrepresenting by its 111tersect10n with
' the two sets of lines the amount which the
. sun1s fast or slow at any time of the year.
Distance to one side of the meridian line is
assumed to represent the amount which the
- sunisfastatany partieculartime and distance
to the left of the same line to represent the
amount Wth]l the sun is slow at any particu-
T'he sun is represented upon this
curved ]me at the point where it erosses the
. meridian by a solid black cirele I, and the
- extremes of ‘1ts:position are represented by
also shown the exact
- amount of the variation at these extreme po-

sitions by inserting the minutes or seconds;
_whmh the sun is Slow or fast. |

formations are to be effected.
‘scales showing the difference: between civil |
and astronomical time will often save mis-
~The device, as a whole, forms an-in-
'tuestmg and instructive device which also
‘may be made ornamental as well as useful in
other w
Having thus fully deseribed my invention,
I claim asnew zmd desu‘e 1o secure by Letter S
Patent— - |
1. Adevice for use to O xphiea;lly illustrate
timeand longitude r elat,mnships and tofacili-
‘tate eompu_taitiim?ls? therein, having two adja-
cent scales representing respectively in their
proper proportions units of time and longi-
| tude,a vernier-slide having a vernier for each.
a scale having opposingly marked
| thereon the corresponding hours of the astro-
nomical and civil day,and a seale graphically
representing the yearly equatlon of time, sub-
;stantlally as described. S
2. A device for transformmﬂ' unlts of tmle

takes.

slightly-flaring face, as shown at M', upon
50

which may be marked itll@idewree-s into which
a cirele is divided. |

~In Fig. 6 the scales A and B are shoun as
in the form of & disk, the scale B? which cor-
responds Wit-hthex-seal-e B, being placed within -
the scale A®, which corresponds with the scale
A, and the vernier-siide being formed alal a
This

| devlce is constructed in such a form that it
‘may be kept upon a desk orinany othercon-

ring C=, which slides between the two.

venient place and may be used Tor purposes

~of 1nstruction or reference. |
~ I'he use of the time-transforming scaleswill

55
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often save considerable time when such trans-

The use of the

ways.

scale,

and longitude,comprising two opposing scales
indieating respectively the two unitsin proper
proportion and a vernier-slide having two
vernier-scales thereon for use one with each
scale whereby minute subdivisions of one
unit may be transformed into the other by
direct reading.
STEPIIEN R. KIRDY.

- Wilnesses:

11, L. REYNOLDS,

KEVERARD BOLTON MARSHALL.
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