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‘The present ihvention relates to drafting or

navigating instruments and the like and is more’

particularly concerned with the provision of im-
proved pivoted leg type instruments commonly
known as dividers, or compasses. The invention
.also is applicable to fools of the type known as
calipers and o cother similar articles. The pres-
ent invention is illustrated and descriked as em-
bodied in dividers, but it will be appreciated that
the invention is not limited to this specific use.

In the past. dividers, with the exception of
small bow dividers, have consisted essentially of
-a pair of metal legs pivoted fogether at their up-
per ends and provided at their-lower ends with
points. . One of the principal difficulties in pro-
viding a satlsfactory instrument. of this type is
to pivov the arms in-such a manner that they
move. siaoothly, but under sufficient restraint so
.that any particular setting of the:legs will not
easily: be disturbed.: Additionally, an instrument
of .this type should not be springy, that is, it
should be relatively easy to set the points to any
-particular dimension merely by squeezing: the
arms together, or by urging them apart, and
once the points have been properly located; they
should -neither spring inwardly nor outwardly
when the setting pressure is removed.

One of the objects of the present invention
is to provide a navigating, drafting, or like in-
striument of the above type comprised principal-
ly of & plastic material.’ ‘One. plastic material
well suited for. this purpose is that formed as a
phenol formaldehyde condensation product.’

An additional object is.to provide an improved
instrument of the type described, which is well
suited to be manufactured principally from plas-
tic materials.

. Yet another object of the present invention is

to provide a novel navigating, drafting, or simi-

Tar instrument which can be economically manu-
factured at extremely low cost without sacrific-
ing accuracy and other desirable characteristics.

-Still another object of the present invention
is to provide a novel instrument of the pivoted
leg type having a minimum quantity of metal
therein.

-~ '8till another object of the present,mventlon"

‘is to provide a novel pivoted leg type instrument,

which is much lighter than comparable mstru-
ments now commonly in use.

Other objects and advantages will become ap-
parent from the following description of a pre-
ferred embodiment of my invention, illustrated
“in’ the accompanying drawing, in. which: -
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Fig. 1'is a perspective view of a pair of di-
viders embodying the present invention; and;

Fig. 2 is a transverse sectional view on a much -
enlarged scale of the plvot Jomt ‘of 'the d1v1ders
shown'in Fig. 1.

The principal structural elements of ' the' di-
viders “shown in ‘Fig. 1 are a pair of legs 10.
These legs may be of any desired length and are-
generally'ta,pered from top to bottom and should

‘be of sufficient section to-insure their stiffness

in use. At its upper end, each of the legs ‘is .
formed to provide a disc shaped portion 12 hav-
ing a thickness approximately one-half that of
the ‘adjacent portion of the leg., This -disc
shaped portion is offset to one€ side so that its
outer face is in the plane of the outer face of
the adjoining portion of the leg; while its inner
face is approximately midway between the two
leg faces. The two legs may be identical, and

“their lower ends are drilled to receive pomts 14

press-fittéd or cemented in place. - Slightly above
the free ends of the gdivider legs one of the legs
is provided onits inner side with a small pin I§,
which - extends into a complementary opening,
not shown in the other divider leg when the di-
viders : are closed, soas to prevent sidewise
spreadmg of the legs when the dividers are 1a1d
aside:

Each of the divider legs just described; with
the exception of ‘the points 14 and the pin ‘16, is

~preferably molded in a single piece from plastic-

material. Tnasmuch as§ the two legs are iden-
tical, both of the legs for a pair of dividers can
be made in-a single mold, ~ Although it is pre-
ferred that the legs be molded they may, of
course, be fabricated by other methods and of
other materials if ‘desired.

The disc shaped portion 12 of each of the legs
10 is drilled at its center to provide a hole I8
through which a hinge pin 20-is passed tojoin
together the two leg elements. -As will ‘appear
presently, the hole- 18 does not serve to locate

" the legs relative to éach’other and, therefore, the

pin 20 can fit comparatively loosely in the hole
§8. This locse fit is best seen in'Fig. 2. o
The inner faces of the disc shaped portlons 12;
thatis; the faces, which will be in contiguous
relationship when the dividers' are 'assembled,
are each counter-bored to provide 'a cylnidrlca.l
recess 22 substantially coaxial with the hole {8.
When the dividers are assembled, a small phos-,
phor bronze bushing 24, having a compara,twely

" close fit in the counter-bored portions 22, is lo-

cated with its-ends-in' these’' counterbores- and

‘serves to-prevent linear movement ‘of the legs
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relative to each other. The only dimensions in
this portion of the assembly which need be held
to close limits are the diameter of the counter-
bored portion 22, and the diameter of the cylin-
drical bushing 24.

The bushing should be of sufficient length so
that it will have a portion of its length in both
of the divider legs. It should not be so long, how-
ever, that it will strike the inner ends of the
counterbores 22, so as to prevent the legs from
being drawn closely together.
through the center of the bushing 24 through
which the pin 20 passes need not closely fit the
pin, since slight linear movement of the pin 20
from side to side relative to the bushing 24 will

10

The opening -

15

have no detrimental effect upon the accuracy of .

the instrument.

The inner faces of the disc shaped portions 12 -

should be comparatively smooth and. should be
slightly concave as indicated at 26. Although
the amount of concavity is not critical, in the
instrument shown in which the discs at the up-
per ends of the legs are approximately one inch
in-diameter, the concavity is such that-the cen-
tral portion of the surface is approximately .001
of an inch below the outer edge. = - -

- In assembling the device, the bushmg 24 is sur-
-rounded by a thin phosphor bronze washer 28,
-approximately three-quarters of an inch in di-
ameter and .01 of an inch thick in the instru-
ment shown. This washer is flat,- and because
of the concavity of the faces of the legs, it touches
‘these -faces only at its periphery. There is thus
provided ‘a line contact around the edge of the
washer where the washer touches each of the two
legs.

This arrangement, 1 have found prowdes an
extremely smooth. pivoting action, with proper
restraint, and in-addition makes the manufacture
of the instrument relatively inexpensive, inas-
much as the washer 28 need not be held to close
limits, since whether it touches the faces at a
point three-eighths of an inch from the center
of :the implement or some point slightly further
out or closer to the center is of little consequence.

The pivot pin 20 is of the rivet type and is pro-
vided at one end with a head 28, which bears
with its inner face against & small thin copper
washer 30, while its opposite end is hollow and
_extends thmugh a central opening in a four
legged leaf spring 32. . To complete the assembly,

the spring 32 is compressed slightly, and the hol-'

_low.end of the pin 20 is'rolled over with a rivet
set to provide a shoulder 34, which prevents sep-
aration of the elements.

The legs of the leaf sprnig 32 bea,r aga,mst thev

external face of the disc shaped portion 12 of one
~ of the divider legs, and thus the spring draws the
two legs toward each other with their inner faces
bearing against the edge of the washer 28. As
the legs are moved, the leaf spring 32 will offer
more resistance to movement over the face of the
leg it bears against than:will the head 28 of the
~ pin 20. Thus, movement of the legs will be ac-
companied by rotation of the head 28 relative to
its adjoining leg. Since the thin washer 38 is
quite flexible, the wear will be well distributed
over the surface of the plastic material.
Inasmuch as the pressure of the two concave
faces against the washer 28 is concentrated at
first at the extreme edge of the washer, this lo-
calization of the pressure quickly causes-the plas-
tic material or phosphor bronze washer to wear
sufficiently to-provide a -good full line contact
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,,extendmg completely around the washer 28. ‘Not 75
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much additional wear will take place, however,
even after extended use, inasmuch as increased
wear increases the width of the line contact,
thus reducing the bearing pressure per unit area.

An inspection of the accompanying drawing
together with the above description will show
that in order to obtain extreme accuracy of ad-
justment together with the proper freedom of
motion without the danger of linear movement
of the legs relative to each other, it is necessary
only that the external surface of the bushing 24
be comparatively closely fitted to the surface of
the counterbored recess 22, and that the washer
28 be of comparatively uniform thickness. Ordi-

nary  sheet stock, -however, has sufficient  uni-

formity for this purpose. The concave surfaces
26 at the upper portions of the legs should also
be ‘held to comparatively close limits, but I have
found that no difficulty is experienced in molding
these legs with the concave surface formed dur-
ing the molding process, any slight irregularities

in the surface being quickly -smoothed down by

movement of the legs after assembly in the man-
ner previously déscribed,

I have found that an instrument constructed
according to the present invention weighs. about
half as much as a comparable metal instrument
manufactured in the conventional manner, and
further, plastic materials of the type mentioned
are extremely resistant to corrosion, and thus
are not injured by dampness nor by perspiration.
The instrument is, therefore, particularly well
suited to use in navigation. It will be seen fur-

ther that as the instrument wears, this wear will

be taken up automatically by the spring 32, thus
insuring proper functioning of the instrument
over a period of many years. ‘

While I have shown and described a particular
embodiment of my invention, it will be apparent
to those skilled in the art that numerous modifi-
cations and variations may be made without de-
parting from the underlying principles of the in-
vention. ‘I therefore desire, by the  following
claims, to include within the scope of the inven- -
tion all. such modifications and variations by
which ~“substantially the results thereof may be
obtained by substantlally the same or equivalent
means.

“Tclaim:

1. A drafting instrument or the llke compris-

-ing ‘a pair of legs having similar circular disc-

like contigyous faces formed at their upper ends,
said faces being slightly concave, a hinge pin
extending through and joining said legs in a po-
sition substantially centrally of said faces, a thin
flat washer surrounding said pin and located.
between said faces and bearing against both of
said faces at its periphery, said washer being
spaced from said faces at points other than its
periphery by reason of the'concave nature of
said faces, resilient means cooperating with said
hinge pin tending to urge said faces toward each
other, and  a. cylindrical aligning member sur-
rounding said pin-near its midpoint and having
its outer cylindrical surface extending into com-
plementary recesses counterbored in said faces.

2. A drafting instrument or the like compris-

- ing -a’ pair of legs having similar circular disc-

like contiguous faces formed at-their upper ends,
a hinge pin extending through and joining said
legs in a position substantially centrally of said

faces, a thin flat washer surrounding said pin

and located between - said faces and bearing
against both of said faces at its periphery, said
faces having contours such that said washer is
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spaced from said faces at points other than its
periphery, resilient means cooperating with said
hinge pin tending to urge said faces toward each
other, and a cylindrical aligning member sur-
rounding said pin near its midpoint and having
its outer cylindrical surface extending into com-
plementary recesses counter-bored in said faces.

3. A drafting instrument or the like compris-
ing a pair of legs having similar circular disc-
like contiguous faces formed at their upper ends,
a centrally apertured cylindrical aligning mem-
ber extending into complementary counter-
bored openings located substantially centrally of
said faces, a hinge pin extending through said
aligning member and through said legs in a po-
sition substantially centrally of said faces and
joining said parts, a washer surrounding said
aligning member and located between said faces
and bearing against both of said faces at its
periphery, said washer being spaced from said
faces at points other than its periphery, and
resilient means cooperating with said hinge pin
tending to urge said faces toward each other.

4. A drafting instrument, or the like, com-
prising a pair of legs having similar circular
disc-like contiguous faces formed at their upper
" ends, said faces being slightly concave, a cylin-
drical aligning member extending into comple-
mentary counter-bored openings located sub-
stantially centrally. of said: faces, a thin flat
washer surrounding -said aligning member lo-

cated between said faces and bearing against .

both “of said faces at its periphery, said washer
being -spaced from said faces at points other
than its periphery by reason of the concave
nature of said faces, and resilient means tending
to urge said faces toward each other.

5. A drafting instrument or the like compris-
ing a pair of legs having similar circular disc-
like contiguous faces formed at their upper ends,
said faces being slightly concave, a hinge pin ex-
tending through and joining said legs in a posi-
tion substantially centrally of said faces, a thin
flat washer surrounding said pin and located be-
tween said faces and bearing against both of said
faces at ifs periphery, said washer being spaced
from said faces at points other than its periph-
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ery by reason of the concave nature of said faces, -

and resilient means cooperating with said hinge
pin tending to urge said faces toward each other.

6. A drafting instrument or the like compris-
ing a pair of legs having similar circular dise-
like contiguous faces formed at their upper ends,
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a hinge pin extending through and joining said
legs in a position substantially centrally of said
faces, a thin flat washer surrounding said pin
and located between said faces and bearing
against both of said faces at its periphery, said
faces having contours such that said washer is
spaced from said faces at points other than its
periphery, and resilient means cooperating with
said hinge pin tending to urge said faces toward
each other. ;

7. A drafting instrument or the like compris-
ing a pair of relatively angularly movable ele-
ments pivoted together, a pivot pin passing
through said elements at tHe pivoting axis, resil-
ient means biasing said relatively movable ele-
ments toward each other, the contiguous faces
of said relatively movable elements being slightly
concave, and a thin flat washer located -between
said faces substantially coaxial with said pivot
pin.

8. A drafting device comprising two relatively
pivotal parts, each of said parts having a hole
formed at the axis of movement for the recep-
tion of a hinge pin and having enlarged counter-
bores at their contiguous faces, said counter-
bores being coaxial with said holes, an aligning
bearing member positioned within said counter-
bores and engaging the cylindrical walls thereof,
said bearing member being of less length than -
the overall length of said counterbores and hav-
ing a hole extending axially therethrough, a
hinge pin extending through the holes in said
parts and said bearing member, and resilient:
means secured by said hinge pin to apply pres-
sure to urge said parts together and thereby to
impose a frictional force resisting relative rota-
tion of said parts.

9. A drafting device comprising two relatively
pivotal parts, each of said parts having a hole
formed at the axis of movement for the recep-
tion of a hinge pin and having enlarged counter-
bores in"their opposed faces, said counterbores
being coaxial with said holes, a centrally aper-
tured aligning bearing member engaging the
walls of said counterbores in both of said parts,
a hinge pin extending through the holes in-said
parts and through the aperture in said bearing
member, and resilient means secured by said
hinge pin to apply pressure to urge said parts
together and thereby to impose a frictional force
resisting relative rotation of said parts.

JAMES NASH.




