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To-all whom it MAY CONCETN:

Be it known that I, Davip W. BRU\'LO\
a citizen of the United States. residing at
Denver, in the county of Denver and. State
of ‘Colorado, have invented a certain new
and useful Impm\ ement in Circular Slide-
Rules, of which the following is a full, clear,
and exact description.

The object of this inv ention is to provide
a convenient and efficient form of caleulator,
in the nature of a circular slide rule, by
means of which mathematical problems may
be readily solved by the mechanical use of a
combination of logarithmic scales:

The ordinary or Mannheiin slide rule has
proven itself to be a most useful instrument
for many of the calculations required in
engineering and mechanical work, but 1ts
lenozh makes it exceadingly inconvenient for
pocket use.

Numerous attempts have been made to
manufacture a cirewlar «lide rviale which
would be as convenient to use and at the
same time easily carried in the pocket.
Many of these crcular slide rules are mar-
vels of ingenuity and good workmanship,
but all of them with which I am familiar
lack one of the most useful features of the
linear slide rule, namely, the combination
of the two sets of logarithmic graduations,
one double the scale of the othex, \"he-ebx,,
for example, the square reot may be ex-
tracted or a mnwmber squared by merely
jumping from one scale to the other.

Most of the calculations which engineers
and mechanics have to make, 1nv01\e at
some stage the necessity for obtaining the
area of a circle when its radius, its diameter,
or its cireumference is known. This oper-
ation is performed sith such wonderful
celerity on the erdinary slide rule that all of
the cireular slide rules no matter how in-
geniously constructed, have failed to come
into very general use, and this because they
carry certain scalés which while extremely
useful for many purposes, are not as con-
venient for calculations involving the ex-
traction of the square reot or the squaring of
numbers as the linear slide rule.

In. using the. ordinary linear slide rule,
caleulations are nearly always made on the
A and B double scales instead of on the C
and D single scales, because on the latter
the result is very apt to run off the scale.

By the présent invention it is sought to
combine all of the advantages of the Tinear

slide rule without its inconvenient length,
and the compactness and portability of the
circular slide rule, with an endless runner.

The invention consists of a circular slide
rule, comprising a two-circle frame having
a runner mounted in and between its parts,
and a central cursor, containing also by
preference in its mounting a magnifying
glass, the frame parts and the runner being
suitably graduated, and the face covered by
a glass, as I will proceed now more particu-
larly to explain and then claim.

In the accompanying drawings, illustrat-
Ing the invention, in the several figures of
which like parts are similarly designated,
Figure 1 is a top plan view and I*lg 21is a
bottom plan view of a preferred construc-
tion. Fig. 3 is a cross-section on a larger
scale illustrating the structural details of
my cirvcular slide rule. '

It is to be noted that the graduations on

Fig. 1 are merely indicative or conventional

representations of the A—B and C—D as
well as the sines and tangents scales that are
to Le used upon the mstrument

The frame comprises an outer circular
plate 1 and an inner circular plate 2 in con-
centric arrangement, and these two parts are
gpaced apart to receive a runner 8, and are
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connected by -one or more bridges 4 which

span the runner space or runway. A rving §
may be applied to the bridge for conven-
ience in carrying the instrument. The ad-
jacent edges of the plates 1 and 2 are rab-
beted to receive the runner 3 which is com-
plementally rabbeted.” This runuer is made
as an annulus and fitted between the plates
1 and 2 and lies 1n the same plane. An
annular back-plate 6 is screwed or other-
wise fitted {o the back of the runner and
it is of a width sufficient to overlap the ad-
jacent edges of the frame parts 1
as to hold the runner in place in the frame,
This back-plate 6 is provided with a de-
puld]n(r flange or other rearward extension
7, pleferablv provided with a knurled or
niilled edge 8 or other finger-hold: to enable
the operator to turn the runner in the run-
way afforded by the rabbeted edges of the
fmme plates 1 and 2
in the frame is Tocated a eylindrieal housing
or casing 9 having a face flange 10 which
over Iapb ‘the ad]acent edge of plate 2 to hold
said casing in position. To this flange 10
is affixed a cursor 11 overlying the fdce of
the instrument, and within the casing 1is

and 2, so’

Within a central hole
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smtabl} mounted a inagnifying glass 12.
The casing 9 is provided with an extew orly
arranged hngm*-hold 13, here shown as a
knurled ring, by which 1t may be turned,
and which abuts against the back of the

frame part or plate 2 to hold the caging in

pesition in the frame.

The outer plate I may have a z&lqeq rim
14 on a level with the flange 10 and these
two support a glass or other transparent
face plate 15, which may be engaged by a
bezel 16 which in turn engages the outer
plate 1. This elevated face-plate leaves a
space between itself and the frame parts
and runner for the travel of the cursor.

In the preferred form, the instrument will

‘be. supplied with the double sets of loga-
‘uthmlc scales commonly known as the AR

and O—D scales exactly as used on ‘the ordi-
nary -Mannheim linear slide rale. The com-
bination. of two sets of graduations, cne
double the scale of the other, i3 extremely
useful in making calculations ‘where it 1s
necessary at some stage of the process to ex-
tract the square root, since it is only neces-
sary to jump from one scale to the other to
extract the square root, or reverse the read-
ing to square a . number. So far as I am
aware, the circular slide rules have carried
only one set of scales and were incapable of
extracting the square root or sguaring a
number in this manner.

In using the ordinary linear slide rule,
calculations are nearly always made on the
A—B double scales instead of on the C—D
single scales, and for the reason that on the
latter the result is very apt to run off the
scale. Tn'a circular slide rule, such as mine,
the runner being endless, the result never
runs off, and consequenﬂy the ordinary

opemtmns of multiplication and division-

may be more conveniently performed on the
single scales' than on the double scales, and
as a result, I am enabled to make a small
and convenlent pocket instrument of about
three inches in diameter, with -which calcu-
Iations inay be made with the same accuracy
as 1s ordinarily obtained upon a fifteen inch
linear ‘rule.

Tt is to be noted that my rule carries an

endless rumner on an entirelv unobstructed
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face, and hence the instrument really com-

bmes all of the advantages of both circalar

‘and linear rules.

The circalar housing carrying the cursor
is utilized to receive the magnifying glass,
which will be found convenient in re(xdmv

‘graduations on $cales, surveying instr uments

and for examining mineral and other speci-
mens. As shown the magmfylng glass is
held between the inner- projection of the

“flange 10 and a suitable retalning ring 17,

although other means may be employed fo
hold the glass in place. : :
~ As indicated in Fig. 3, the scales may be

1,058,775,

applied to the instrument by means of
added material 18, such as paper, celluloid,
or other suitable vehicle, although the scales
may be cut in the metal of the parts, or
otherwise suitably a pphLd to the instrument.

While the cirenlatr finger-holds ave pre-
ferved, it is to be’ understood that the in-
vention is not limited to the use of any par-
ticular kind of means for turning tho runner
or the cursor holder.

What T claim is:—

1. A cireular slide rule, havmo a bwo-part
frame, the parts of w hich ave concentric and
separated by a runway, and one or more
bridges spanning the runway and rigidly
connecting the parts, and an endless runner
mounted 1n sald runway and provided with
a finger-hold.

2. A civeular slide rule, having a frame
made with two, concentric parts “Wwhich are
separated by a runway, and one or more
bridges spanning the runway and rigidly
<onnectmw the parts, an endless runner
mounted 1n said runway and provided with
a finger-hold, a housing ‘centrally arranged
within the frame and p1ov1d(,d with a ﬁnﬂfer—
hold, and a cursor mounted on said honsm(r

3. A circular slide rule, having a frame
comprising two circular pLLtes separated by
a runway, and one or more bridges spanning
the 1unwm and rigidly connectmor said
plates, an endless runner mounted in sald
runway and provided with a finger-hold,
housing centrally arranged within the trame
and plouded with a ﬁngcr hold, a cursor 100
carvied by said. housing, the faces of the
frame plates and runner being in the same
plane and provided with fq)proprmte loga-
rithmic scales, and a face cover mounted
ove1 and 1nclosmo the scales.

. A circular slide rale, ‘having a frame’
pruwded with concentric phtes “the adja-
cent edges of which are rabbeted, a circular
runner mounted upon said rabbeted edges,
and a back-plate provided with a ﬁnoer- 110
hold and attached to the back of the runner
with its edges overlapping the adjacent
edg‘es of the frame plates.

5. A circular slide rule, having a frame
made with a central opemng prov1ded with 115
a flanged housing, the flange overlying the
edge of the openmg and provided with a
Cursor, and said housing extending back of
the frame and promded with a ﬁnoer hold
which additionally holds.the housmfr in 120
place

6. A civeular slide rule, composed of a
frame having two concentric plates spaced
apart and united by a bridge or bridges, a-
runner mounted in the space between the 125
plates and provided with means to turn it,
and a cursor mounted centrally within the
frame, the frame plates and runner carrying
one smgle set and one double set of loga-
rithmic scales arranged so as to permit the 130
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gutomatic extraction of square. roots, squar-
ing numbers as well as for other purposes.
7. A circular slide rule, having a two-

“part frame, the parts of which are concen-
-tric and separated by a runway and bridged
- together over the runway, and an endless

runner mounted in said runway and pro-
vided with a depending flange forming a
finger-hold for operating the runmer, .

8. A ciréular slide rule, having a frame
made with twa concentrie parts separated by

. a runway and bridged together over the

‘TUNWAay, er v
said runway and provided with a depend-

an endless runner mounted in

8

ing flange forming a finger-hold for operat-
ing said runner, a housing centrally ar-
ranged within the frame and provided with
a depending flange constituting a finger-
hold for rotating it within the frame, and
a cursor mounted on and turning with said
housing. : :

In testimony whereof I have hereunto set
my hand this 9th day of Nov. A. D. 1912.

- DAVID W. BRUNTON.

' Witnesses: :
Roeerr K. McCorMICOK,
H. Eiiis SEALING.
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