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ST .fb aé& whom it m@y CONCETIL:

~ Beitknown thatI, EDWARD JONES WILLIS

acitizen of the Umted States,residing at Rich.

5

mond in the county of Henueo a,nd State of
Vlrﬂ‘mle, have invented certain new and use-

' fulImprovementsin Planimeters; and I dode-

| “clare the following to be a full, clear, and ex-
- " act desceription of the lnven‘mon such as will

enable others skilled in the art to which it ap-

pertains to make and use the same, reference
‘being had to the accompanying drewmﬂ's,and

to the figures of reference marked thereon,

‘which fmm a part of this specification.

My invention relates to planimeters for as-
-eertemlng areas and determining the mean
.- effective pressure and horse-power of steam-
.y indicator diagrams, and more particularly op-

~ ‘erating upon the principle of the planimeter

s - patented to me November13, 1894, by Letters

. 20 Patent No. 529,008, and reissued September

- same principle as the elements described and

22, 1896, No. 11 568 in which is employed a
i -meesunng-wheel whose axis s perpendicular
© tothe tracer-arm and the wheel capable of
movement along this axis, and a scale ar-

ranged for measuring sueh movement, said
plammeter being the ﬁret of its kind embody

- ing such movement.

The present invention consists in certain
~Yeatures hereinafter particularly described,
a,lthough embodying and operating upon the

- claimed in my said Letters Patent, reference

: | ‘being had to the eecompenvmﬂ' dmwmws,
forming a part hereof, and in which—

Figure 1 is a. perspeebwe of a polar pla-

~ nimeter having my invention epphed thereto

- and showing an indication-card. Fig. 2isan
- elevationof the instrument, partlyin section,

- .and with parts broken away. HNig.31sa front

'--"_'4:::
~ uponaspindle,onan enlarﬂ*ed scale; and Fig. |

elevation of the measuring- wheel mounted

 4isan end view of Fig. 3.

‘In the dr&wmgs, the numeral 1 indicates

- what for convenience may be designated as
45

the ““frame” of the instrument, to whlch is piv-
otally connected the fulerum-arm 2, provided
at its outer end with the pin or-point 3, and
4 designates the tracer-arm 5, provided at its

~outer end with the tracer- pomt said arm hav-

ing a sliding connection with the frame 1 in
any sulteble manner, but preferably by pass-
ing1t through an openmg made in the frame,

' suitable manner.

|

so as to permit the tracer-arm to be adjusted
to the point desired. Suitable means will be
provided for locking the tracer-arm toits ad-
justed position, the means which I prefer to
employ being a set-screw 6, which will pass
into the frame and bear against the tracer-
arm, 80 as to lock the arm foits adjusted po-
sition. The set-scerew 6 is made hollow, so as
to permit the passage of a depressible pin 7
and also to receivea spring 8, which will hoid
the pin in a normally-raised position, said pin
being adapted to be projected below the point
at which the fulecrum-arm is pivotally con-
nected to the frame, which pivotal connection
may be effected by the hollow pivoting-screw
9, below which the pin will extend when pro-
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jected, this pin when projected and the pin

or tracer-point 5 at the end of the tracer-arm
serving as the mneasuring-points in ascertain-
ing the length of the card. For the purpose
of permitting the tracer-arm to be adjusted
while the pin 7 is depressed the tracer-arm is
formed with a longitudinal slot 10, through
which the pin will pass and which will per-
mit the adjusting of the tracer-arm without
interference from the pin. Under this con-
struction the set-serew 6 serves not only to
lock the tracer-arm, but also serves as a
guide for the depressible pin and also as a
casing for the spring which normally holds
the pin elevated.

The measuring-wheel, which 1s deelgnated |

by the numeral 11, has its axis perpendicular
to the tracer-arm and is capable of movement
along this axis. This wheel is mounted on a
spindle 12, which spindle issupported in any
As illustrated, one end of
this spindle has a bearing in the frame 1 and
the other end has its bearing in an arm or
bracket 13, said bracket in this instance be-
ing one of two brackets 13, which in connec-
tion with a connecting-rod 14 constitute an

open frame suitably supported from the frame

1. The spindle 12 is illustrated as provided
at one end with a thumb-nut 15 and 'at the
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other end with a thumb-nut 16, which nuts -

screw on the threaded end of the spindle, so
as to secure the same against longitudinal
movement. lam not, however,limited toany
-particular means or manner of supporting the
spindle, and the open frame is not eesen’mel
as a support for the spindle.
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Under my present invention the measur-

“ing-wheel 11 comprises a blade or disk 17 and

IO

I5

. 20

a collar or sleeve 18, which passes through

the hub of the disk or blade, ball-bearings |

20 being interposed between the sleeve and

the hub of the disk or blade, the latter being
free to rotate upon the sleeve, and the balls

serving to reduce the friction to a minimum.

The collar or sleeve 18 slides upon the spin-
dle 12 and is free to move lengthwise thereof,-}-frame 1.

and for the purpose of reducmw the friction
between the sleeve and the splndle the op-
posite ends of the sleeve are each provided

with brackets 22, in which are journaled the

antifriction rollers or wheels 23, which contact

with the spindle 12, so as fo reduce the frie-
tion in the sliding movement of the sleeve

and its disk a,long the spindle. The sleeve
is preferably prevented from revolvmﬂ‘ upon
the spindle by any suitable meanswhlch will
permit it to slide thereon without turning.

For this purpose I prefer to make the spindle |

12 polygonal in cross-section, the interior of
the sleeve 18 being correspondingly shaped.
Under the construction described the meas-
nrmg—wheel is capable of moving along its

- axis perpendicularly to the tracer-arm by the

.30

sliding of the sleeve lengthwise of the spin-
dle 12 and at the same tlme the disk or blade
.portlon of the wheel 18 ea,pable of a rotary

 movement.

.35

In connection with the measurmﬂ'-wheel

'there will be employed a scale upon which

will be indicated the movement of the meas-
uring-wheel along its axis perpendicularly to

- the tracer-arm, so that after tracing a figure
~ the result may be read from the scale.
~not confined to any particular location of this

Iam

~ .scale nor to any particular arrangement or

40

construction of parts by which -the movement

of the measuring-wheel along its axis perpen-

- dicular to the tracer-arm is “indicated upon

- 45

BN {e

. thescale and from which the readingis made;

but as one form and arrangement of scale for

the purpose I have 11Lustmted the trmngular-
shaped scale 24, such as is illustrated in Let-
ters Patent No, 542,511,
9, 1895; but I do not limit myself to such

granted to me July

form and location of scale, as 1t 1s only neec-
essary that some suitable scale be employed

~upon. which will be indicated the movement

of the measuring wheel or blade along its

axis, which is perpendicular to the tracer-

arm. When, however, the form of scale illus-
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trated 18 used, 1t may be supported in the
open frame by clampmﬂ' it to the brackets 13
of such frame by any suitable means—for in-

stance, by a spindle 25, passed through a hol-
low spmdle or sleeve 26 to which l;he scale is |

secured, a thumb-nut 27 being applied to a
threaded end of the spmdle 25, the oppo-

et

672,581

| site end of the splndle being provided with

a thumb-piece 28, which beéars against the
bracket 13, while the thumb - nut 27 bears
against the side of the frame 1 through which
the spindle 25 passes. The thumb-nut 27 on

the spindle 25 and the thumb-nut 29 on the
threaded end of the portion of the rod 14

which passes through the frame 1 serve as

means. for securing the open frame to the.

I am not, however, confined to the
‘particular means shown for securing the open
frame and supporting it from the frame 1,
nor am I confined to the use of the open frame
as a support for the scale, the form and lo-

cation of the scale and the open irame sup-

porting 1% being given merely as an illustra-

‘tion of what may be employed.

"The invention sought to be covered in this

application liesin the measuring-wheel, what-.
everothernovel features appearing beingsub-

Ject -matter for another appheatlon
Having described my invention and set
forth its merits, what I claim is—

1. A planimeter .comprising a tracer-arm,
‘a measuring-wheel whose axis is perpendicu-

lar to said 131 acer-arm, said wheel consisting
of a slidable sleeve and a blade or disk rota-
table upon the sleeve, a spindle for the sleeve
to slide upon, and a scale by which the move-
ment of the wheel is measured.

2. A planimeter comprising a tracer-arm,
a measuring-wheel whose axis is perpendlcu-

lar to said tracer -arm, sald measuring-wheel
-congisting of a bhddble non- mtata,ble sleeve

and a blade or disk upon the sleeve, a spin-
dle for the sleeve to slide upon, and a scale
by which the movement of the wheel may be

“measured.

3. A plammeter eompmsmﬂ' a tracer-arm,

a measuring-wheel whose axis is perpendwu-'

lar to said tracer-arm, said measuring-wheel
consisting of a slldable sleeve, a blade or disk
rotatable upon the sleeve, and ball-bearings
between the sleeve and the blade or disk, a
spindle for the sleeve to slide upon, and a

scale by which the movement of the whecl.
‘may be measured.

4, A planimeter com prlsmﬂ' a tracer-arm,
a measuring-wheel whose axis is perpendlcu-.
lar to said tracer-arm, said wheel consisting

of a slidablesleeve and a blade or disk upon
the sleeve, a spindle for the sleeve to slide

upon, antifrictional bearings for the sleeve
against the spindle, and a scale by which the

movement of the wheel may be measured.
1In testimony whereof I affix my signature
in presence of two witnesses.
EDWARD JONES WILLIS.
Wltnesses
-~ W. R. MAKEER
"ALEX F. RYLAND_
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