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e 0 Caana

To all whom it may concermn:

Be it known that I, CHARLES EDOUARD
CHAMBERLAND, of 145 Rue de Rennes, Paris,

France, manager at the Pasteur Inﬁtltﬂte?
Paris, France, “have invented a certain new

and nseful Impwvememt in Sun-Dials; and 1
do hereby declare ithat the following is a full,
clear, and exact description of the same.

The invention has for object to provide
a cheap portable sun dial eapable of being
located at any part of the globe and of bemﬂ'
adjusted by means of the lildieatlans of the

apparatus itself, without it being necessary i

to have recourse either to the mdlcdtwns of
the compass, or to know the solar time. My
improved ‘1ppamtus thus constitutes a real
solar clock.

The improved sun dial is illustrated, by
way ol example only, in the accompanying
drawings in which:—

qum 1 is a perspective view of the appa-

&tus from the side of the front face of the
dial; Fig. 2 shows in perspective the same
&ppamtns seen from the side of the rear face
of the dial; Fig. 3 is a table or scale prefer-
ably inscribed upon the front face of the dial
and giving the corrections in minutes which
are 1o be made in the actual solar time indi-
cated by the apparatus,in order to know the
mean time corresponding to the indieations |
of ordinary clocks; Fig. 4 is another table or
scale to be preferably mscrlbed on the rear
face of the dial, giving the necessary indica-
tions for adjusting the apparatus; Fig. 5 is a
diagram to which reference will be made here-
inafter in explaining the principle of the ap-
paratus. |

The use of the two tables will be clearly
deseribed hereinafter.

The apparatus consgists of the dial proper ¢
which may be constructed of any suitable ma-
terial, such as metal, glass, wood, pasteboard,

&e. and which 1'ests with 1ts straight edge |

x—y on a horizontal plane. The dial ¢ is
traversed by a flat stem b which is perpen-
dicular to the plane of the dial and one of the
edges of which passes through the center of
the'said dial. Upon the stem b there slides
an arc-shaped link ¢1n which is formed an
arc-shaped slot d; into this slot enfer the
spindles of two screws e, ¢ which are screwed
into the stem b near-the ends of the latter,

(Mo model.)

-

| and the heads of which allow of fixing the
movable are in any desired position with re-
lation to the dial @ and to the stem 5. The
stem 0 may be fixed to the dial a either (as
| shown in the drawings), by means of two set
screws f which pass through the dial ¢ and
engage in a shonlder g formed in one with the
stem 0 or in any other suitable manner.

The link ¢ (whose object is to allow of im-
parting more or less inclination to the appa-
ratus according to the latitude of the place
where the apparatus islocated) is illustrated
in the drawings as passing thwuﬂh the dial
a. 1tis obvif}us that this link need not pass
through the dial. It could for instance con-
stitute a simpile extension of the rear part of
the stem & upon which it might be rigidly

paratus an inclination determined once for
all to correspond to a given latitude) or upon
which it might be mounted in link fashion as
| shown in the drawings, so as to allow of using
the instrument in all 1&t1tudes

The dial a, the stem b, and the link ¢ are
provided with scale leISIGHS the object of
which will be explained hereinafter. Assum-
ing that at a given place on the earth the ap-
p&ratus be arranged in such a manner that
| the edge passing thmwrh the eulter of the dial

in the direction of the ax1s of the earth. The
{ plane of thedial will then represent the plane
of the equator. The sun will turn around

the axis in twenty-four hours, so that the

shadow projected by the hour axis on the dial
will move in one hour through a distance of
three hundred and sixty ‘Lwem}r—f@urths or
1fteen degrees. The subdivisions of the arc
of fifteen deﬂlees will give the subdivisions
| of the hour. The dial o willthen bear a regu-
! largraduation of twenty-four homs and sub
divisions,

The principal question is to adg ust thedial
in such a manner that the “hour-axis” shall
be in the same direction as the axis of the
earth. Assuming this adjustment to have
been made, then if the “hour-axis” is pro-
longed until it meets the horizontal plane A
(Fig. 5); the angle A is the angle of latitude,

l

and as in the tua,nﬁle A O B, t.he angle O is
-a,. right angle, the angle B is consequenﬂy the
l cemplemenmr}? anfrle of the latitude.

rﬂ-
S
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fixed (in such manner as toimpartto the ap-
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S i N ‘according to the construetion of theappara-| dial) indicates in millimeters the lengths O

- 1. tus, the center of the movable arccis at b, | D for the first, sixth, eleventh, sixteenth, . .

BE NN REREE ‘then the portion of the arc ¢ comprised be- | twenty-first, and twenty-sixth of each month. o o

SEREERRE R AR :tweﬁn-the horizontal plane and the dial ais:} By interpolatlion it will be:easy to. obtain the . .

» . g'a known are, because the latitude of the | length corresponding to anintermediateday. N
SRR SR A place is given either by the Annualof the Of- { With the object of effecting ready adjustment

.~ fice of Longitudes, or by geographical maps, | of the dial, the stem b carries inseribedupon 3

~and it will be sufficient to' take the compli- | the line “hour axis” a seale in millimeters, 75 . :
~ment thereof in order to obtain the length of | the divisions of which start from O fromthe .

o the arc which should be comprised between | front face of. the dial in .one direction, and )

" {he horizontal plane and the dial a. It will | from the rear face of the same dialin the

SEEREEE LR then beeasy, by sliding theare ¢ upon the stem | other: direction. It will therefore be easy, s

b, todetermine (with the aid of the gradua- | when the apparatus has been regulated as to 30

SRR tion in degreesinscribed tglier?e:c-n)fthe position i latitude, to make 1t rotate on its base about . S

15 of the said are with relation to the dial and | a vertical axis, until the shadow O D pro- =

.......

specified day, the rays of the sun in just touch- On March 21, the day of thespring equinox, the

SRR RN EE

~ ing the border C of the dial, will project upon | sun moves exactly in the plane of the dial; . f

ANEEE ~ the “hour-axis” a certain shadow O D, and | then on the following days, it rises forward ot S

" theangle O C D will be the angle of declina- | the plane of the dial in such a manner that c}5 o
. tion of the sun for the day. 1f the leneth O | the angles ;f)gf'decgl-izra,tionincre;a;s:e,eand;inzgo_ RERE R
""" 30 Cisfixed, that is to say, if the dial is in the | sequence the lengths O D inerease.  Thisis .

. form of a circle, as in Kigs.'1 and 2, the re- | so until June 21, the time of the summer sol-

 sult will be that the length O D will remain | stice, when the angle of declination is at the o

~ practically fixed during the whole of the day, | maximum (about 23° 23"); then the sun moves 100

 beeause the declination of the sun does not | down again, passes anew through the same

35 vary appreciably in the course of the day. | phases as before, and is again in the plane of :

. Thenif thelength O D for a given day were | the dial on the 21st of September, the day ot

- known, it would be sufficient, in order to ad- | the antumn equinox. It thuscontinues to

------ ~just the sun dial (previously adjusted to the | scend, and passes to the rear of the plane of 105
latitude of the place) on said day, to turn it | the dial. From that moment, the lengths O

40 on the horizontal plane (about the point’B) | D are projected upon the hour axis forward
until the shadow projected by the border C of | of the dial, and the whole front face of the
the dial upon the hour axis coincides with the | dial is in shadow. The sun continues to de-
length O D assumed to be known. Now, in | secend so as to reach, on the 21st of December 110
the right-angle triangle O C D,0 D=0 Ct{g C. | the day of the winter solstice, a maximum de-

45 O C is known, also the angle C is known, be- | clination equal to, but in a contrary direc-
cause the angle of declination of the sun is | tion, the declination of the summer solstice.
given every day in the year by the Annual of | Then the sun commences toreascend and re-
the Office of Longitudes. Itis therefore easy | turns into the plane of the dial on the 21st of 115
to make a table giving the lengths O D for the | March to recommence the same course as |

so several days of the year. DMoreover itshould | before.
be remarked that the angles of declination of After the preceding explanations, it will be
the sun for the various days of the year do | understood that duringsix monthsin theyear,
not vary appreciably from one year to the | (from 21st of September to 21st of Mareh) the 120
other. In fact calculation shows that if the { sun turns to the rear of the plane of the dial

5 table of the averages of the angles of declina- | so that during that time, the shadow cast Dy
tion for a great number of years be made, the | the hour axis is projected upon the rear face
oreatest difference between the mean angles | of the dial. In order to avoid having to 1n-
thus obtained and the true angles is about ten | seribe a scale upon said rear face, and espe- 125
minutes, which corresponds to the variation | cially in order to be able to read off the

6o of about one-third millimeter in the length of | shadow conveniently, the apparatus may be
O D, assuming the radius O C of the dial to | constructed of atranslucent material, such as
be equal to ten centimeters. This difference | dull glass, &e. I however prefer to. employ
may therefore be neglected in practice and it | the mode of eonstruction illustrated in the 130
is easy to make a perpetual table giving the | accompanying drawings, recessing or cutting

65 lengths O D for every day in the year. | out the lower part of the dial (as shown at

The table shown in Fig. 4 (and which is | in Figs. 1 and 2) along the inner border of
preferably printed on the rear face of the | the scale. The loweredge of the recess 7




IO

20

25

forward and sometimes put back.
this reason that ordinary clocks indicate the |

490,185

thus formed is felded back in such a manner | teenth, twenty-first, and twenty-sixth of each

as to form a border ¢+ upon which is projected

a part of the shadow cast by the hour axis
upon the rear face of the dial; the shadow
thus becomes into direct eontaet with the di-

It will
be noted that it is sufficient to recess the dial
along the line six ¢o’clock in the morning—six
o’clock in the evening, because in the wmter
the days are of less than twelve hours dma.-
tion. IKinally, regard should be had to

whether the time indicated by the dial is the

exact solar time or true time. This hour is
not that which ought to be indicated by
cloeks, because the duration of the solar day
18 not the same at different times of the year.
Clocks therefore could not be set to the solar
time; they would have to be sometimes put

mean time, that is to say, the time of a fic-

titious sun, which, starting from the same

point of the ecli ptm as the t1 ue sun, would re-
turn to the same point at the end of the year.

~ one year to the other, I have made a second

- 30

table, shown in Fig. 3, This table, which is

preferably printed on the front face of the
gives for the first, sixth, eleventh, six-

dial,

it is for

|
As the differences between true solar time |
and mean time do not vary appreciably from | witnesses.

l

| mean time.
~visions of the forward face and can be very
easily read off from said latter face.

month the number of minutes which should
be added to or subtracted from the solar time
indicated by the dial, in order to have the
By inter pol&twn it will be easy
to obtain the intermediate numbers corre-
sponding to each day inthe year. The num-
bers which are preceded by the sign (<) in

the table (Fig. 3) should be added to the solar

time read off the dial. The numbers which

have the sign (—) prefixed should be sub-

tracted from the time indicated by the dial.
Having now particularly desceribed and as-

certained the nafure of the said invention

and in what manner the same 18 to be per-
formed, I declare that what I ¢laim isi—

A sun dial, consisting of a cireular dial a,
an hour axis b, fixed perpendicularly to the
plane of the dial, provided with a straight
scale and having one edge passing through
the center of said dial, and a graduated are-
shaped link ¢ mounted on the hour axis and
having its rear end adapted to rest on & hori-
zontal plane, substantially as deseribed.

In witness whereof I have hereunto signed
my name in the presence of two suchubmw

CHARLES EDOU ’iRD CHAMBERLAND,

- Witnesses:
R. H. BRANDON,

LEOPOLD ROEBER.
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