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UNITED STATES

PATENT OFFICH.

LEOPOLD F. MORAWETZ AND CHARLES VOLKMAR, OF BALTIMORE, MD.

IMPROVEMENT IN AUTOMATIC HELIOTROPES.

Specification forming part of Letters Patent No. 55,523, dated J une 12, 1866.

To all whom it may concern :

Be it known that we, LEOPOLD 1+ MORA-
WETZ and CHARLES VOLIQIAR, ot the city and
county of Baltimore, and State of Maryland,
have -invented a new and useful instrament

“which we denominate an “Automatic Helio-

trope;” and we do hereby declare that the fol-
lowmg 18 a full, clear, and exact deseription
thereof, reference being had to the accompa-
nying drawings, making a part of this specifi-
cation, in which—

Figure 1 is a sectional elevation of one side
of our instrument. Fig. 2 is a side view of the
quadrantal arc and ‘uljustable attachments.
Ifig. 3, Sheet 2,18 a perspective view of the in-
Strument. Fig. 4, Sheet 2,18 a front elevation
of the instrament with the solar box or optical
instrament removed. Ifigs. 5 and 6 are per-
spective views of modlhcatmns of our mstm-
ment. | - |
similar letters of reference indicate corre-
sponding parts in the several figures.

Thisinvention rélatesto anew md improved
instrument which at any place on the earth
and at any time of the yecar will direct itself
by 1ts own action toward the sun, so that either
the parallel or the collected rays of the sun
are kept constantly in a vertical direction or
any other desired angle of incidence upon one
and the same place within or upon the instru-

ment, thereby securing as long as the sun is

visible the uninterrupted action of its rays for
optical and chemical purposes, as may be re-
quired In the art of photography and of pho-
tography 1n connection with microscopy, as
will be hereinafter described.

To enable others skilled in the art to uuder-
stand our invention, we will describe its con-
struction and opemtlon

The principal part of the instrument is the
horizontal axis A, which forms the upper limit
of the guadrant-arc L. It 1s secured in ifs
position by the fulerum C and the disk D,
through both of. which 1t passes. The lower
end of this axis rests upon the point of the
screw ¢, the upper end of whieh extends Dbe-
yond the fulcram € and has immovably fast-
ened to it, ab right angles, the brackets i, and
these carry on thelr ends the props or arms I I,
The fulerum C turns by means of pivots Dbe-
tween the supports (¢ G, and can be moved in
a vertical direction within the fourth part of a
circle by the endless screw /, working on the

-

cogs of the quadrant-arc B, and the same screw
and cogs serve to keep it in a given position.

This construction serves to bring the axis
into any desired angle to the horizon bétween
the horizontal and vertical direction, and as it -
revolves in this given position it will carry
with 1t the brackets I and arms IF and any in-
strument or object which may be supported
upon them. The mode of effecting and regu-
lating this rotary movement is as foilows: I‘or
the sake of explanation, a box, I, properly in-
serted between the arms of the bracket% I, 18
shown in the drawings,which box may be bup
posed to contain a solar microscope. It will
become evident that without any change in
the working of the instrument this box may
be 1eplaced by any other instrumment or con-
trivance the use of which requires that it be
keptuninterruptedlyin suchadirection toward
the sun that the rays of light shall strike a
oiven point of it invari ablj, mt the same angle.
ot incldence.

The box I moves between and upon the
props I If by the pivots &k k, which- are fastened
to 1t at right angles to the optic axis of the
mserted lenses. These pivots and the brackets
K have to be carefully adjusted with respect
to the optical axis, to the revolving axis, and
to each other, so that planes laid respectively
through each of these parts should cross each
other at right angles. Upon this construction
depends the correct action of our auntomatic
heliotrope.

The arc M, which is f.:tbtened to the under
side of the box 1, is a part of a circle the cen-
ter of which is a 1)011113 in a line drawn through
the axes of the pivots %, and as the endless
screw N, working in the teeth of said are, 18
turned the, optmﬂ ax1s-can be adjusted to any
required angle of ineclination to the axis A,
This arc therdor has-to be long enough to
admit of giving to the optical axis an 111(3111:1%- *
tion of 25° 28/ —the sun’s greatest declination—
to both sides of the 1‘(3?01*»111 axis 1f the po-
sition exactly at right angles to the revolving
ax1s is taken as zero.

In preparing the instrument for use the axis
has to be brought into the direction of the
meridian, and, after leveling the instrument
by plumb or spirit level, the axis has to be
made parallel to the axis of the earth. For this
purposeservesthe endless serew /i, acting upon
the cogs of the quadrantal arc B, by whlch the
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axis A is moved from the horizontal position
through an angle the value of which is equal
to the nuomerical value of the geographical
latitude of the place of operation. The nearer
to this value the inclination of the axis 1s
brought the more correct will the instrument
work, though for most practical purposes a dif-
fference of some minutes will not act unfavor-
ably. Ifor daily use it will then only be neces-
sary to bring the optical axis, or the point upon
which the rays of the sun shall fall, into a par-
allel direction to these rays. This is done by
rotating the axistoward the sun as the time of
day may require,and by giving, by means ot the
serew N, to the optical instrument I the due 1n-
clination corresponding with the declination of
the sunon that day,or, what is the same, till the
optical axis points toward the center of the
sun. It will now be perceived that if the optic
system of the instrument 1s brought to the
proper direction, the axis A has only to revolve
or move about its axis at the same rate as
the sun moves from east to west, and the rays
of the sun will be constantly kept in the di-
rection of the optical axis of the lenses. The
inconsiderable 1nerease or decrease of decli-
nation between sunrise and sunset can be easily
adjusted two or three times a day, if it should
be necessary, by a slight turn of the screw N,

without disturbing ﬂ]b action of the mstru-
ment.

To perform the rotation above mentioned
antomatic and synchronic with the sun the
following arrangement may be adopted: The
driving-wheel O is fastened to the axis A, and
around the rim of this wheel passes a cord or
chain, with one end fastened to the wheel. The
other passes over the pulley R upon the stand
S, and has a weight, Y, attached to it, which
welight is heavy enough to turn the (11‘1?11]0-
wheel O, and with it the axis A and every-
thing uounected to 1it. A second cord or
(:ha,iu, L, runs around the driving-wheel O in
opposite directions to the first cord, and to

his cord 1s attached one of a train of wheels
torming a pendulum movement or escapement,
P. The auntomatic movement is not effected
by clock - work, but by attaching sufficient
welght at y for tlns purpose, as the case may
require; and the working of this weightis reg-
ulated by a pendulum. By chanﬂmn the po-
sition and weight of the stand °S With the
roller or pulley R, according to the change of
melmation of the driving:- wheel O in dlﬁereut
latitudes, an equal effect of the w eight ¥ is
produced and the slipping of the u}rd from
the inclined rim of wheel O is prevented.

The drawings represent an instruinent which
can be used at any place oun the globe and
at any time; but as it is very likely that the

oreatest use of the instrument will be made

" for photographic purposes, and then each in-
strument will be restricted to a certain place,
or even to a certain floor of a building, the ar-
rangementof theseveral partsmay be cha,n ged,
10001(11110' to the size of the instrument, 13]16

1

it is to be movable or stationary; but these
alterations produce no change in the essential
parts or features of the inventioun.

In IFigs.
fications of. the instrument above deseribed.
The modification represented by Fig. o relates

to portable instruments and such as are in-

tended particularly for photographic purposes.
The axis A may be shortened and the quad-
rantal are BB dispensed with in this modifica-
tion. It will then be necessary to bring the
axis A to an inclination commensurate with
the latitude of the place where the 1nstrument
is to be used, and to keep it in this position
by the movable disk «, which is fastened to
the support b. The yoke ¢, which is connected
to the disk, serves for the insertion of the screw
d, on the point of which the axis A revolves,
and by which this axis is prevented from slid-
ing backward. By making the upper part of
the support b to slide upon the stand f by
mneans of a set-screw, f/, or other means, this
arrangement will be sufficient for all latitudes
in the United States. It furthermore gives
room for placing the driving-wheel O between
the supports of axis A instead of in front of
them.

With instruments which have an established
place, or which are not to be moved for a long
time from the place where they are located,
another alteration may be instituted by inter-
posing the optical instrument between the
ends of the revolving axis, instead of placing
1t. at the end of 1t This plan 1s shown in
Fig. 6.

As the brackets and the props I I shown

in Tigs. 1, 3, 4 may be considered the split

end of the axis A, between which the optical
part I of the instrument moves, so can the
same effect be produced by forming a frame,
V,1in the middle of the length of said axis and
inserting the part I within this frame by means
of pivots; but in this case the supports G,
Ifigs. 1, 3, 4, will have to be removed, as they
would interfere with the swinging of part 1
and the support or fulernm W, or its equiva-
lent, used for the upper end of the axis A,
which support must be fastened to the ceiling
or to a cross-beam.

In puttingup aninstrumentthus constructed
for use care must be taken in arranging the
end supports for the axis A at such a distance
and direction over each other that the inclina-
tion of the axis A will agree with the latitude
of the place. The length of the axis being
known, the position for the sapports can easily
be ascertained by computation,

Having thus described our invention, what
we (ﬂdlm as new, and desire to secure by Let-
ters Patent, is—

1. The axis A,adapted to revolve on one or
more fulera, so that it can be adjusted to a
position p‘u"allel to the axis of the earth, in
conjunction with a solar instrument, Substan-
tmlly as specified.

‘he driving - wheel O, applied at a suoit-

locality where 1t 18 to be used, and Whether | able point on the axis A, in combination with

band 6 wehaverepresented twomodi- -
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a Weightﬁor its equivalent, and with or with-

~ out an escapement, substantially as described.

.. 3. The construction of the main revolving
o0 axis of the heliotrope, so that its supports a
. solar camera for photographic and other pur-
- poses, and revolves said camera, as well as

permits it to be revolved, in such manner that
the main supporting axis and the camera may
be brought into any required an gle of inclina-
tion with relation to each other, substantially
as described.

4. Automatically moving an optical or solar

| Instrument in the plane of the daily course of

the sun, and synchronie with the sun, so that
the solar rays shall fall directly or continually
with the same angle of incidence upon 2 cer-
tain point of said instrument, by means sub-
stantially as herein specified.

D. I, MORAWETZ.
CHS. VOLKMAR.

Witnesses: |
- R.T. CAMPBELL,
EDwW. SCHAFER.
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