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7 Claims.
This invention, re]ates to 1nstruments for d1 aw-
ing ellipses. =
.The.main objects of, this invention are to pro-
vide n.,elhpsograph that is. sn;nple in. construc-
operate
‘Other, objects of.this, invention .are to, _provide
.80, Ainstriment of. this character which mcludes
a;, supportmg ‘means, méans. facilitating pos1t10n—
Ang: of. theé same f . the
drawn and. to. a, hne 0f,
.axis of fhe £ 5e,.. a0 operatmg or. seriber tinit
w1th provmon Ior adJustmg the same in scc
.ance. with the. dlﬁerence between. the’ le,nvths of

eference for’ the major

‘the major and minor diameters and in a cord-‘

~ance.with the length of. the, major diameter and
-G ope;atmg ‘means. on, the ‘oper lhg,,or scriber
nit. and.the supportmg means; for, facilifating
.Jocating .of the,major. d1ameter at 4 desired angle
to theline of réference,
,.Other .further. .objéets.of this invention. will he
~apparent from_the followmg description taken m
connectmn with the drawings. in _which:
Figure 1is a vertical transverse t1on through
the instrument; - S b
Figure-2 js.a top.plan.yiew, of the instrument;
;Figure. 3, is; 4, transverse hor17on _’l sectlon -on

the line 3—3 ofaFlgure 1;
- Figure 4 is.

rear elevatlonal view of the .gen-
eratmg arm.sn pencil’assembly; :
. Figure.5 is an, end w 0f.the generating. arm
and the penc11 assembly shown in-Figure: 4; and
: Figure-6.is a 'side elevational view, of a centering
~pin equipped. with a.dup cate of the.sun arm.

The’ mstrument..cons1sts generally .0f,.a ﬁxed,

sun wheel a “ﬁrst

anetary wheel cooperat‘ :g
Y t

,the generating arm.

The supportmg rmg assembly,,_for the opera.tmg,
t ; :

_and 9 spaced 120° from eaclrr othe1 \_ This is, the
Pbase of the operatmg or scriber umt . The uppex

(Cl.’33»—39)
2
marked in degrees from 0 to 360 or additionally
in degrees from 0 to 180 in 4" ¢ounter-clockwise
dlrec on 1o famhtate positioning “of the ‘major
axis at’ angles 1nc1med in an_opposite d1rect1on
5 Wlth 1espect to the 11ne of reference :
' The. oneratmg or, scrlber umt . comprises a
sun arm 12 which carrles the we1ght of the oper-

ntér of the ellipse to.be 10

‘aid in pomtmmﬂg the unit to the ‘desired” angle

on_ the supporting ring 6. Secured to the Tower
15 slde of the sun ‘arm lz is asun “Wheel I8 The sun

porting ring 6, but in the operation of the instru-
“ment, they are held ﬁxedly in the adJusted p051-
‘tion on the suppor tmg ring.  °
g "The body 20 of the opérating or scriber unit, is
' rlgldly connected to an oberating Shaft 22 Wh1ch
“passes through and, 1s Iotatable in the sun wheel
48 and sun arm: 2 and is supported on the sun
arm 12bya thrust washer 24 p1nned to the oper-
o5 atlng shazt 22 and’ thus the sun arm carries the
“weight of all the moving parts of the unit. The
.shaft 22 is provided with a mampulatlng knob
26 The body 20 is constructed to receive the sun
wheel and the’ capsule or; housmg 21 contammg
50 the planetary wheels later deéscribed. = °
"The., planetary capsule 27 comprlses a capsule
body, 28 Wthh s recessed _to receive first and séc-
1d_plat etar dis brovided with bear-
“ings for the sh $ of ‘the planetary ‘wheels. ‘A
a5 capsule 1ndex1ng late 32 1§ suitably secured - to
the capsule body and is prov1ded ‘with bearmgs
“for said shafts. “The first planetary wheel niay
.consist .of two x;ally s aced planetary Wheels
36 and 38 connected by.a haft 4 which has’ bear-
40, 1nvs m tne capsule plate and in the capsule body
6" body 20 of the opeérating; or seriber
I second nlaneta v wheel 42 is prov1ded
w1th a snaft which™ has, ,bearmgs in the capsule
“bady. and in the, capsule plate 32 ‘and which ex-
45, tends downwardly beyond the capsule plate . 32.
‘The capstile body nay be made ‘in two pieces
.as shown Yo" fac111tate the mountmg of the
shaft 48 a
As shown in Figure 3, the lower face of the cap-

.80, sule plate 22 is prov1ded with concentnc semi-

circular scales the ‘one des1gnated A bemg in
Iractmns for. example of incheés, and is, used to
il djustment of the seccnd planetary
bout the first nlanetary wheel 38 to set

ng or scrlber umt for any des1red
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length of major axes (within the range of the in-

strument) of the ellipse to be drawn and the’

other shown at B to indicate the zero angle posi-
tion for the sun arm 12 on the supporting ring §
for locating the major axis of the ellipse parallel
to a line of reference.. The divisions on the scale
A are so spaced that each division space repre-
sents an equal increment in the length of the
maJor axis.

The capsule body is held in the body of the unit
by a holding plate 44 suitably secured to the lower
face of the body of the unit and engaging under a
shoulder 46 in the periphery of the lower end of
the capsule body 28. The holding plate holds the
capsule against a spring washer 48, the purpose
of which is to provide enough thrust against the
holding plate to hold the capsule in a locked
position during the operation of the instrument.
The capsule plate 32 is recessed at 49 to permit
the capsule to be raised to free it for rotation for
adjusting purposes.

The generating arm shown at 50, Figures 1 and
4, is fixed to the shaft 51 of the second planetary
wheel 42 and carries the pencil holder assembly
generally indicated at 52. Fixed to one end of
the generating arm 350 is a thrust plate 64 which
acts as a bearing for a shoulder 57 and a knob
58 on the adjusting screw 56. One side face of
the generating arm 50 is provided with two scales,
the one indicated at D to facilitate adjustment
of the scriber unit for a given difference between
the lengths of the major and minor axes of the
ellipse to be drawn, and the-other shown at M
to aid in setting the unit by rotation of the capsule
plate 32 for a given length of major axis of the
_ellipse to be drawn.

The pencil holder assembly 52 consists of the
pencil body 68, the upper end of which is pro-
vided with a head §2 which is provided with flanges
64 having their opposed faces converging up-
wardly to cooperate with the upwardly converg-
ing side faces on the generating arm 50 to facili-
tate the movement and adjustment of the pencil
assembly on the generating arm and to support
and hold the pencil assembly normal to the gen-
erating arm.

Mounted in the pencil body 60 is a chucking
section 66 on which is threaded a chuck thimble
68, and mounted within the pencil body and
chucking section is a pressure spring 70 for ad-
vancing the lead or the like 11 of the pencil. The
chucking section is connected to the pencil body
by a bayonet slot connection 72 to provide not
only for the removal of the chucking section but
also for freedom of movement of the chucking
section vertically as the scriber moves. over ir-
regularities in the drawing board.

Suported on the head 62 of the percil body is
8 spring T4 which consists of an arcuate portion
16 resting on the head 62 and with rounded hold-
ing detent portions 18 which cooperate with the
threads on the screw shaft 56 to move the pencil
assembly as the knob 58 on the adjusting screw
56 is turned to effect final adjustment of the pen-
cil assembly on the generating arm '50.. The
spring 14 is provided with downwardly projecting
ends 88 which may be pressed toward each other
to release the spring from the adjusting screw
58 when it i desired to make a quick approximate
adjustment of the pencil holder assembly on the
generating arm 50.

For the purpose of centering the 1nstrument
a centering device shown in Figure 6 is provided.
This-includes a plate or arm 12a ‘of the same di-
mensions is the sun arm 2. Secured to the arm
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{2¢ is an operating knob 82 and a centering pin
shaft 84 which, at its lower end, receives a cen-
tering pin 86 which may be clamped on the shaft
by any well-known means as shown at 88. -

Operation of the instrument

In general in preparing the instrument for
drawing an ellipse, the operating or scriber unit
of the instrument is first set for the desired shape
and size of the ellipse. The supporting ring is
then positioned by using the centering pin. - Then
the sun arm is properly positioned on the sup-
porting ring after which the operating knob 26
is rotated to generate the desired ellipse.

Specifically, the pencil holder assembly is set
to the difference between the lengths of the ma-
jor and minor axes by adjusting the pencil holder
assembly along the generating arm and position-
ing it by means of the scale D. For example, for
a one~half inch difference, the pencil holder is
positioned at the one-half (%) mark on the D
scale.

The pencil holder assembly is released for effect-
ing this adjustment by pinching the spring 74
toward the body of the pencil holder and then
sliding the assembly to the approximate setting.
The spring T4 is then released, and the body of
the- pencil holder is set to the exact mark by
means of the knob 58 on the adjusting screw 56.
The setting on the scale M that is directly above
the setting on the scale D is then read as one-

quarter (¥%4) inch. This represents the portion

of the major axes of the ellipse that the adjusted
generating arm 50 will p10v1de when the-ellipse
is drawn.

The operating or scriber unit is set for the size
of the ellipse by turning the capsule plate so that
the reading on its scale A plus the reading on
the scale M equals the desired length of the major
axis. The capsule plate has the two scales A and
B marked on it. The basic scale A indicates the
portion of the major diameter controlled by the
angular position of the second planetary wheel
42 about the first planetary wheel 26, 38 and is
calibrated in fractions of units of length such as
inches, for example.. The other scale B, which is
superimposed on the scale A is calibrated in de-
grees. ‘'This second scale indicates the angle to
which the sun arm {2 must be positioned on the
supporting ring 8 to maintain the zero angle
position with the line of reference, of the major
diameter of the ellipse to be scribed.

The supporting ring assembly is positioned by
holding the two legs 8 and 9 which span the
zero point against the T square or drafting ma-
chine seale. The zero angle of the major diam-
eter will then be parallel to the edge of the T
square or scale. The centering pin, Pigure 6,
is then placed on the supporting ring, and the
supporting ring is moved bodily so that the pin
is directly on the center of the ellipse to be
drawn; or the point of the centering pin while
supported on the supporting ring may be engaged
with 2 desired point on the paper and then the
legs 8 and 9 may be lined up against the T square.
The centering pin is then removed and the ad-
justed operating or scriber unit.is placed on the
supporting ring with the reference mark on the
sun arm in registration with the degree mark
representing the angle mdmated on._the capsule
plate directly radially of the mark" at which
scale A is set. When the parts are so positioned,
the direction of the major diameter will be par-
allel to the edge of the T square or scale.. If it is
desired that the position of the major axis be at
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an:acute angle-to the A.xlin?e cof-reference;-the.sun.

arm can be rotated-with respect: to-the indicated
sgero angle” by an:amount equal-to -said-angle
in -either::direction; depending- uponxthe ¢irec-

tion-of - inclination -of:the.major: axis tothe line.

of reference.-
Thus, it is seen that:the only-requirements for

the use of the instrument are the differences-of-

the  major and minor -axes;: the -length:.of .the
major-axis, a known: center and-the.direction
of- the major-axis-and ‘that- it is -not-necessary
to draw axes.
making. isometric drawings:-

When the instrument has-been {bus: positioned;

the sun:arm-is held-stationary-on the- supporting

ring- assembly with-one hand, and the operating
knob- 2§ is- turned- with-the other ‘hand to-gen-.
erate the desired ellipse.”

While the inverition has been ~described - with
reference toa preferred: embodiment. illustrated;”

it is to be understood that I reserve -the-right
to-all such:changes: as fall. within the principles
ofthis: invention-and-the scope of the-appended
claims. -

1 claim: .

1, An- ellipsograph- cemprising &~ supporting
ring, & sun arm rotatable on said ring; cooperat-
ing degree ‘scale means on said ring and said
sun arm, an operating shaft supported on and
extending rotatably through said sun arm, a 5un
wheel secured to said sun-arm, a planetary wheel
supporting body secured to said shaft, & capsule
frame unit rotatably mounted in-said body, a
planetary wheel in said frame, unit engaging said

sun.wheel, a.second planetary . wheel cooperating - 38

with said first planetary wheel, a Shatt support-

ing said second planetary wheel . journalled.in -

said frame unit paraliel to said operating shaft
and projecting below said frame unit, said frame
unit comprising upper and lower sections. defin-
ing-an external groove: between.them, said lower
section having a bottom face, and said body-com-

prising two_sections, omne. of . whieh is marrower

than and extends into said groove, concentric

bottom face of the lower section of said frame
unit, a scriber supporting arm secured to the
lower end of the shaft of said second plane-
tary wheel, a scriber adjustable longitudinally

being provided with a Jower scale to aid in posi-
tioning said scriber in accordance with the dif-
ference between major and minor diameters of
an ellipse to be drawn, and with an upper scale
readahle in fractions of ellipse major diameter
for indicating the setting to be given to said
lower section of said frame unit by means of its
fraction scale to add a length to the portion of
the major diameter contributed by said scriber
to produce the total length of major diameter
desired, and said gegree deale on said lower sec-
tion of said frame unit indicating the setting to
be given to said sun arm to vposition the major
diameter parallel to & line of reference.

2. An instrument of the character described.

comprising a supporting table, a sun arm rotat-
ably mounted on said table, a capsule body, a
shaft rotatable in said sun arm and connected
to said body, a sun wheel surrounding said shaft
and connected to said sun arm, & capsule mount-

ed rotatably within said body on an axis parallel

to said shaft, first planetary means rotatably
mounted in said capsule on an axis coineid-
ing with the axis of rotation of said capsule,

This: is- particularly- helpful:in.

second “planetsry: means--rotatably..mounted:in
said capsule on:an axis eccentric to:-the axis:of
rotation -of: said capsule: ‘and-cooperating . with
said first. planetary means; a seriber- supporting:

.o arm rigidly .connected: to--said :second- planetary

means; -and -a.:scriber -supported-: for -movement
along the length of said seriber arm; said seriber
arm being provided with- a scale for facilitating:
the. adjustment of :said-scriber -in accordance

. with the-difference between the major-and minor

diameters of-the-ellipse. to-be-drawn and with a
cooperating scale -to indicate the.porfion-of the
length ‘of-the major diameter contributed by the
adjustment: of- ‘the -scriber, - said - ‘capsule -being

_-provided- with a-scale for facilitating adjustment

of-the second planetary means: around -the first
planetary -means- to-provide for: the remainder
of-the.:length -of-the -major- diameter of the
ellipse, and said-capsule heing also provided with

o, -a-degree scale-to indicate the-position at which

the sun arm should belocated-to bring the major
diameter parallel to -a line of referenee for-any
given adjustment of-the second planetary means:
around the first- planetary means.:

3..In an instrument-of the character-described,

~ ihe.combination of a supporting -table provided

with a- plurality of supporting legs for position-
ing the table:. with respect-to-a line-of reference;
an-ellipsograph supported rotatably on said-table

_and provided with-an index mark; said table being

provided with degree marks for. cooperation with
said index mark; said- ellipsograph including a
sun- wheel, a-first planetary wheel - cooperating
with said- sun - wheel ‘and a-second ' planetary
wheel - cooperating - with - said - first planetary
wheel, a-seriber:arm rotatable with said second
planetary -wheel;'and -a -geriber -adjustable -along
the length of said arm;means for-adjusting said
second- planetary: wheel- around sald first

- planetary wheel-and indicating means carried by

said - first-mentioned means - for: indicating, for
different- positions: of said adjusting means; the
angular - position .to - which - said-- ellipsograph
should be-set: on-said table to- insure- that the

sractional length unit and degree scales on the: ;5 major. diameter. of - the ellipse-- will* be drawn

" parallel to said line of reference.

4. In an instrument of the character described,
the combination of a supporting table, an ellip-
sograph rotatably supported on said table and

along said supporting arm, said supporting arm s provided with an index mark, said table being

provided with degree marks for cooperation with
said index mark, said ellipsograph comprising a
sun arm rotatably supported on said table, a
sun wheel rigid with sald sun arm, a shaft ro-

~ tatable in and extending through said sun arm

and sun wheel and supported on said sun arm, &
first rotatable planetary wheel supported by said
shaft and cooperating with said sun wheel, a
second rotatable planetary wheel supported by

5 said shaft and cooperating with said first

planetary wheel, said second planetary wheel
being revolvable about said first planetary wheel,
a scriber supported by said- second planetary
wheel, means for facilitating rotation -of said

3 shaft relatively to said sun arm and sun wheel,

and indicating means associated with said second
planetary wheel for indieating, for different posi-
tions of said second planetary wheel, the angular
position to which said ellipsograph should be set
on said table to insure that the major diameter
of the ellipse will be drawn parallel to a line of
reference.

5. In an instrument of the character described,
the combination of a supporting table, an ellipso-

= graph rotatably supported on said table and pro-
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vided with an index mark, said ellipsograph com-

prising a sun arm rotatably supported on said )

table, a sun wheel rigid with said sun arm, a

shaft rotatable in and extending through said -

sun arm and sun wheel and supported on said
Sun arm, g first rotatable planetary wheel sup-
ported by said shaft and cooperating with said
sun wheel, a second rotatable planetary wheel
supported by said shaft and cooperating with
said first planetary wheel, said second planetary
wheel being revolvable about said first planetary
wheel, means for adjusting said second planetary
wheel around said first planetary wheel and for
maintaining said adjustment, a scriber supported
by said second planetary wheel, means for facili-
tating rotation of said shaft relatively to said
sun arm and sun wheel, and indicating means
carried by said adjusting means for indieating,
for different positions of said adjusting, means,
the angular position to which said ellipsograph,
should be set on said table to insure that the
major ‘diameter of the ellipse will be drawn
parallel to a line of reference. o

6. In an instrument of the character described,
the combination of a supporting table, an ellipso-
graph rotatably supported on said table, and
provided with an index mark, said table being
provided with degree marks for cooperation with
sald index mark, said ellipsograph comprising a
sun arm rotatably and. adjustably supported on
said table, a sun wheel rigid with said sun arm, a
shaft rotatable in and extending through said
sun arm and sun wheel and supported on said
sun arm, a first rotatable planetary wheel sup-
ported by said shaft and cooperating with said
sun wheel, a second rotatable planetary wheel
supported by said shaft and cooperating with said
first planetary wheel,- said second planetary
wheel being revolvable about said first planetary
wheel, means for adjusting said second planetary
wheel around said first planetary wheel and for
maintaining said adjustment, a scriber arm sup-
ported by said second planetary wheel and-carry-
ing a scriber, means for adjusting said scriber
on said scriber-arm, means for facilitating rota-
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tion of said shaft relatively to said sun aim and
sun wheel, and indicating means carried by said
adjusting means for indicating, for different po-
sitions of said adjusting means, the angular posi-
tion to which said ellipsograph should be set on
said table to insure that the major diameter of
the ellipse will be drawn parallel to a line of
reference. .

7. An ellipsograph comprising a support, a
sun arm rotatable thereon, a sun wheel secured
to said sun arm, a first planetary - wheel co-
operating with said sun wheel, a second pPlanetary
wheel cooperating with said first planetary wheel,
means supporting said second planetary wheel
for movement around said first planetary wheel,
a.scriber arm rigidly connected to said second
blanetary wheel, and a scriber adjustable along
the length of said scriber arm, said scriber -arm
and said supporting means being provided with
scales facilitating adjustment for the difference
between the lengths of major and minor di-
ameters and the length of the major diameter
of the ellipses to be drawn, and said supporting
means and said support being provided with de-

4 8ree scales to facilitate locating the major di-

ameter in any desired angular relation to 3 line
of reference.
WARREN K. GROOME.
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