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1o all whom it may concerwn -
- Be it known that I, ArLTtoN J. SHAW, of
Providence, Rhode Island, have invented a
new and useful Protractor, of which the fol-
lowing is a specification.

The object of this invention is to produce a
" reversible protractor, more particularly adapt-
ed to the use of draftsmen, that can be ad-

justed to any angle 1*equiréd, with which lines

can be drawn at right angles with each other
without resetting the blade, and that shall em-

brace in its structure great convenience, sim-

plicity, accuracy, and durability; and it con-
sists in making a protractor 111,_1Jw0 principal
parts, of sheet metal or other sultable mate-
rial, so arranged thatthe surfaces of both parts
shall be 1n the same plane or flush with each
other; and, also, in continuing the working-

~edge of the blade inwardly beyond the center

of 1ts circular part or are, thus increasing the

avallable working- lenﬁth of said edge.
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- part B, which has a bearing,
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.._central circular opening,
which 1s formed to fit the bearing of the blade,

in the a,ccompauymfv drawings, I‘wure 1
represents a face view of the protr m:tor- 1“10*
2, a cross-section through line z z; Fig. 3, the
ﬁrst position of the parts when being put to-

- gether.

In the drawings, the letter A represents the
frame or head, the two edges of which, « «,
form a right augle, and are used In the pro-
cess of drawing against the T-square blade,

Strai oht-edge, oron aline. The shorter edges,

a “heed not necessarily be at right angles

‘with the edges ¢ a¢; but in some cases it wonld
~be convenient to have them so.

B represents the blade, made in the same
piece with or firmly atbachecl to the circular
m,"of a V or
other suitable shape, cut away at C' for the
passage of a pencil, and so that it may be 1n-
serted in the groove C of frame A, ninety de-
gress of this circular part being gmdu&tod
which oraduation may be used with a vernier,
D, on the frame A. The frame or head has a
the perimeter C of

and which may be cut away at b b’ suffi-
ciently for the blade to move a quarter of a

circle, more or less, and leave room for the
passmﬂ*e of the pencil between the blade and
frame. The elasticity of the part of B’ {rom

| dinary use, and by stretching the inner edge

between It and IY,by hammering or some othm
method of doing ‘such work, the piece can be
tightened to any degreere quued The open-
mgs k L L are to lessen the welght. |

To put the two- pm‘ts towether pl‘"we them
as shown in Fig. 3, hold the pfut E I in the

‘groove C,and move the blade toward and 1nto

the opening b 0’. Ifor convenience, when the
zero-marks on the graduated scales are to-
gether the back edge of the blade may rest
ﬂgmnsb the shoulder of the frame A at V.
The frame A, blade B, and the cirecular part
or arc I3 are fﬂl of the same thickness, or

nearly so, and thus when placed together their

opposite sides will be practieally in the same

plane, so that the protractor will rest firmly

upon the paper with either face downward,
thereby securing exactness in the lines drawn

along the cdge of the blade, and, both sides of
the instrument being 31111.6, the oraduations

of the arc may be made npon elthel side of the
same,or upon both sides, as desired. It isalso

very desirable in instruments of this class to

extend the working-edge of the swinging blade
as near as 1:mssible to the edge of the 'qqu'n'
against which the frame is held; : and, as here-
bofore constructed, the amlhble edge portion
of the swinging bhde has not been contmued
inwardly beyond the center of the circular
part or are by means of which the blade is
held in the frame; bubt by my improvement
the central portion or the frame is cut away,

‘so thus theworking-edge of the swinging blade
The segment included be-

can be continued.
tween E and I has a desirable elasticity, as
hereinbefore deseribed, while the opposite
segment of the arc i1s of rigid construction,
thus preventing the working-edge of the blade
from being bent out of tr'ue lme Wlbh the oradua-
tions of the are.

Having described 111;5 invention, what I

‘claim as new, and desire to secure by Letters
__Pa,tent 18—

1. A protractor having in combination a
frame provided with a circenlar opening hav-
ing a holding-groove in the edge of the frame
boundmﬂ' said opening, and a swinging blade
extendmﬂ* outward {rom a circular pfut Or arc
fitting the cirealar opening and groove of the

Ii to ¥ holds the blade sufficiently firm for or- | frame, whereby the plane surface of the said
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circular portion or arc will be fully exposed | bounding said opening, and a swinging blade

alt both sides of the instru menf Sub%t.:mtmllv
a8 described.

2. A protmetm having in combination a
frame provided with a eir cular opening hav-

ing a holding-groove in the edge of the frame

bounding said opening, and a swinging blade
prmrldtﬂ with a CII’Clll’ll part or are fitting the
circular-opening and groove of the frame, the
blade having its available working-edge ex-
tended inward beyond. the center of the said
circular part or are, substantially as deseribed.
- 3. A protractor having in combination a
frame provided with a cir cular opening, with

a holding-groove in the edge--of the frame-

boundmn said opening, and a swinging blade
extendmn outward from a circular part or are
which l'ms a rigid and a flexible segment held
in the groove of the [m,me subsl‘mtn]]y as
described.

4. A protractor having in combination a
frame provided with a cireular opening, with
a holding-groove in the edge of the frame

(=

_eatendmo outward from a circular pomt or

arc which has a rigid and a flexible segment
held in the groove of the frame, the said blade
having a working-edge which is continued 1n-

wardly beyond the center of said circular part
or arc, substantially as and for the purpose

specified. -
5. A protractor having in combination a
frame provided with a circular opening, with

2! holdmn' agroove in the edge of the frame
houudmn satid opening, and a swinging blade
e\tendmn outward from a eircular partor arc
which has a rigid and a flexible segment held
in the eroove of the frame, so that the plane
surface of the said circular part or arc will ex-
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tend flush with the frame at both sides of the 4o

Imstraoment. | |
' ATTON J. SUHAW.

Witnesses: |
FrRED A. WATLDRON,
IFrED M. REED.
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