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To all whom it may concern: R
- Dbe it known that I, WILHELM ZIETHEN, a
subject of the King of Prussia, German Em-
peror, residing at the city of Berlin, (rermany,
have invented a new and usefal Improve-
ment in Compasses for Drawing Conic Sec-
tion-Linesand for Trisecting Angles, of which

the following is a specification.

My invention relates to compasses for draw-

ing conic section-lines and for trisecting an-

~gles; and the object of my invention is to

~provide such-a combination of parts that by

20

one and the same instrument there can be

drawn at will either an ellipse, a hyperbola,
or a parabola, and the trisection of angles
can be performed. = S

My invention substantially consists of a
system of links pivotally connected to each

other to form a movable rhomb, and the said
rhombis provided with a diagonal rod passing

loosely through a pair of opposite pivots of

the same and is pivotally connected with one

- of the two other pivots bya guide-rod, a draw-

25
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Ing-pen being secured at the crossing-point

of the two rods, movable on eitherof the same.
I have represented my invention in the ac-
companying drawings, of which— |

- Figures 1 and 2 area plan and a side view,

respectively, of the instrument when used for

drawing an elliptic line; Figs, 3 and 4, simi-

lar views when drawinga hyperbola, and Figs.

- o and 6 corresponding views when drawing a

35
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~links « b ¢ /v are pivotally connected to each
other at d ¢ f ¢, so as to form a movable
rhomb. A rod n passes through pivots e and
g and a stud v is movably mounted on rod n.

45
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- parabola.

Fig. 7 is a diagram of my inven-
tion, showing the same applied to the trisec-
tion of angles; and Fig. Sis a perspective view

of the leg I' for guidance along a ruler when

the instrumentis used for drawing a parabola.
Similar parts are indicated by similar nu-

merals and letters throughout the several

views. o - S
Referring to Figs. 1 and 2, a system of

Another rod  is provided, passing loosely

through stud v and passing likewise through
‘pivot-stud d and a center stud 7.

Rod nlis

firmly connected to stud ¢ by a clamping-
screw and passes loosely through stud e, while
rod 7 is firmly connected by clamping-screws
to both of the studs d and f’. Studs f and

|/’ are provided with points, as appearing from
Fig. 2, in order to be fixed in the drawing-

. v 35
work, a pin projection x of stud d serving at

plan and to adjust the instrument for its

the same time as a movable support of the
rhomb, opposite to stud f. * A drawing pen or
pencil p is secured to stud v in contact with

the drawing-surface. B
In the position of parts represented

_ in Fig.' |
1 the instrumentis adjusted to draw with the ©

60

pencil an ellipse, the focuses of which are in- -

dicated by the fixed points £ and 7', the con-
stant sum of the radii vectors being repre-
sented by the fixed distance from point 7 to

point d, firmly connected to each other by the.
clamped rod ». If now rod » is given a ro-
tary movement around point f', pencil p will |

draw a curved line, and as in any position

of the pencil the distance between points fho
and p constantly equals that between points’
pandd, fgdebeing a rhomb, and point p

05

70.

placed on its diagonal line, the curved line

drawn by the pencil is characterized by that

for each of its points the distance sum from

two fixed points is a constant quantity—that

1s to say, the said curved line is an ellipse.

75

~In the position of partsrepresentedin Figs.

sand 4—that is to say, point d being placed
between the fixed points fand f'—the instru-
ment 18 adjusted to draw a hyperbola, the

30

focuses again being indicated by £ and f and

the constant difference of the radii vectors
again represented by the fixed distance 7’ d.
For the distance, p d always equaling that
p f, for the above-mentioned reason, the

curved line drawn by the pencil p at the ro-

tary movement of rod r will be characterized
by that for each of its points, the distance
difference from two fixed points is a con-
stant quantity—that is to say, the said curved
lineisahyperbola,with the focusesat fand 7.

- Figs. 5 and 6 show my invention adjusted
to draw a parabola with the focus at f and

the directrix represented by a rule 8. In

preceding
shown in Fig. 8 is substituted, which consists
of a post having a perforation 2, into which
one end of the rod » is secured by means of

9¢

95 .

‘this case the pivot-legs /” and d shown in the
figuares are removed and the leg

100

the thumb-screw 3. Thefoot of this post has

a flange4, which guides it along the ruler §',
| and is provided with a perforation §, into




10

20

30

35

40

43

50

59

6o

p ' 639,488

which the pivot d’' is placed,which latter sub-
stitutes the pivot d, while the rod f is rigidly
held by the thumb-screw 3, so as to con-
stantly keep rod » in a perpendicular direc-
tion with respect to the rule. If now pivot-
stud d is shifted along rule S', penecil p will
draw a curved line characterized by that for
each of its points the distance from a fixed
point 7 equals that from a straight line S,
as d p constantly equals f p, for the reason
repeatedly mentioned—that is to say, the said
curved line is a parabola.

Fig. 7 is a diagram explaining the use of
my invention for trisecting angles. Suppos-
ing angle M O N is to be divided into three
equal parts, I prolong side M O of the angle
beyond O and I draw a cirele of any radius
O P,with the center at O intersecting the pro-
longed angle side at P'. Through O, I draw
a straight line, forming an angle of forty-five
degrees with line O N and infersecting the

said circle at Fand I, and I finally draw a eir- |

cle 7 with the center at P and with the radius
P P’. The instrumrent is then adjusted, as
shown in Fig. 3, points f and f’ being fixed
at Fand T, respectively, and pencil p adjust-
ed so as to register with point P by releasing
the clamping-screw of stud d. Afterthat the
said screw is clamped again, the instrument
thus being adjusted to draw with the penecil
an equilateral hyperbola passing through P.
The instrument is then actuated todraw the
said hyperbola until intersecting the above-
mentioned circle Z at R. 1 then draw a

‘straight line passing through R and P, and
I finally bisect the distance P RatB. If now

connecting point B with O by a straight line,
angle B O N will-form the third part of the
entire angle M O N to be frisected, and by
finally bisecting angle M O B in the well-
known manner the trisection of angle M O N
will be performed. To prove this, it may be
observed that by drawing a line O S perpen-
dicularly, directed with respect to line O N
and prolonging line P R to intersect line O N
at X and line O SatY, the line portions R X
and P Y are of the same length, (as a well-
known characteristic of the equilateral hy-
perbola,) and therefore R Y equals I’ X, and
as angle S O N is of ninety degrees there will
likewise be B X =B O, and therefore angle
P B O the double of angle B O N. As now
P P’ equals P R, (both being radii of one and
the same cirele,) there will likewise be I> O =
P B, O being the middle of P P’ and B the
middleof PR. Therefore angle P O B equals
angle P B O—that is to say, angle P O B is
likewise the double of angle B O N, or angle
B O N the third part of the entire angle M O
N to be divided.
- What I claim as my invention, and desire
to secure by Letters Patent, 1s— |

1. An instrument for drawing conic sec-
tions, comprising four connected links, a rod

adjustably connecting two opposile pivots,
means for fixing a third pivot, a gulde-rod
adapted to pass through the fourth pivot,
means for fixing one end of said guide-rod,

| and a pen-carrier adapted to slide on both of

said rods, substantially as set forth.

2. An instrument for drawing conic sec-
tions, comprising a rhomb composed of links,
and a rod adjustably connecting two oppo-
site pivots, a needle-point for fixing the third
pivot, a leg for rigidly holding a guide-rod,
and means for connecting the fourth pivotto
said leg, and a pen or pencil carrier adapted
to slide on both of said rods, substantially as
set forth.

3. An instrument for drawing conic sec-
tions, comprising a variable rhomb, a rod ad-
justably connecting two pivots at opposite
angles thereof, means for fixing a third pivot,
a guide-rod passing through the fourth pivot
thereof, means for fixing one end of said
guide-rod, and a swiveled pen or pencil car-
rier adapted to slide on both of said rods, sub-
stantially as set forth. |
- 4. An instrument for drawing conic¢ sec-
tions, comprising a variable rhomb, a rod
adapted to be fixed at one pivot and slide
through an opposite pivot, means for fixing
a third pivot thereof, a guide-rod adjustably
connected to the fourth pivot, a support for
ixing and rotatively mmounting at will one end
of said rod, and a swiveled pen or peneil car-
rier adapted to slide onboth of said rods, sub-
stantially as described.

5. An instrument for drawing conic sec-
tions and trisecting angles, consisting of a
system of links pivotally connected to each

other to form a variable rhomb, a rod passing
through a pair of opposite pivot-studs of the-

rhomb, a pencil-stud or drawing-pen mov-
ably mounted on said rod, and a guide-rod
passing through the pencil-stud and through
one of the other pair of pivot-studs, substan-
tially as set forth.

6. An instrument for drawing conic sec-
tions, comprising a variable rhomb, a rod ro-
tatably fastened at one pivot and adapted to
slide in the opposite one, means for rotata-
bly fixing a third, and a guide-rod adapted
to pass through the head of the fourth pivot,
a support adapted to rigidly and-at will ro-
tatably fix one end of said rod, means for
connecting said support to the fourth pivot,
and a swiveled sliding pen or peneil carrier
adapted to slide on both of said rods, sub-
stantially as set forth. |

In testimony that I claim the foregoing as
my invention I have signed my name in pres-
ence of two subseribing witnesses.

WILHELM ZIETHEN.

Witnesses:
WALDEMAR HATUPT,
HeENRY HASPER.
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