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To all whom it may concern:
Be it known that we, ALEXANDER H. Ear

and CHARLES DANIEL WALTERS, citizens of’

the United States, residing at Mechaniesburg
5 and Harrisburg, respectively, in the counties
of Cumberland and Dauphin, and State of
Pennsylvania, have invented certain new and
useful Improvements in Square and Bevel
Protractors; and we do hereby declare the

1o following to be a full, clear, and exact deserip-
tion of the invention, such as will enable oth-
ers skilled in the art to which it appertains to
make and use the same, reference being had to
the accompanying drawings, and to letters or

15 figures of reference marked thereon, which
form a part of this specification.

Our invention is an improvement upon a
patent granted Charles D. Walters, March 13,
1882, whieh was entitled a ¢ square and bevel

2o instrument.”. It was composed in the main of
a semicircular protractor articulating at the
angular intersection of the radii thereof to a
chair and Dblade furnished with an index-
pointer at one or both extremities, and slotted

25 throughout the greater part of its length, one
edge or wall of said slot being coincident with
the radii of the protractor, and hence passing
through the center of the circle.

Our present invention consists principally

30 of a semicircular protractor having its arc
graduated into degrees and fractions thereof,
and a rule, either plain or graduated, upon one
or both edges, according to some convenient
scale, and slotted throughout the greater part

35 of its length, if necessary, for purposes of se-
curing greater facilities of clamping device, as
hereinafter more fully set forth. Said rule or
blade is fixed upon a bearing or chair that is
attached to the diameterside or base of the

40 protractor, and articulates or oscillates freely
about the center of the segment of the circle,
one edge of said blade being made coincident
with the radii, and hence passes through the
center of the circle.

45
instrument. Tig. 2 is a sectional view of the
same on line x » of Fig. 1. Fig. 3 is a sec-
tional view, showing a modification in which
the blade is without a slot and clamped by a

5o serew pussing through a short lug. "Fig. 4 is

Iigure 1 shows a plan view of our complete-

(No model.)

a sectional view, showing a similar clamping
device or arrangement, except that there is a
long segment of a circle open, so as to admit

of a wide blade. Fig. 5 shows a section of
still another modification, in which a slotted 55
blade and a bead are used.

Referring to the drawings, A is a semi-circle,
composed of thearcaand the based, Said base
b may be rectilinear throughout or partially
cut away upon its inner edge; or it may be 6o
constructed of open-work to a limited degree
for the purpose of reducing the weight of the
instrument, and at the same time not unduly
weaken the co-operating parts or encroach
upon the functional lines of the instrument. 65
In practice, however, we propose to construct
the diameter of our semi-circle of such lateral
dimensions as will admit of piercing an orifice
therein of such size as will afford a snitable
seat for our proposed bearing or chair, the 7o
edges of said orifice being beveled, rabbeted,
or otherwise wrought for the purpose of re-
ceiving in close proximity the corresponding
engaging parts of said chair, and admitting of
the free articulation of the latter therewith or 73
therein. Should it also in practice prove de-
sirable for the purpose of using the combined
instrument as a T-square, or for other pur-
poses, we propose, also, to prolong the said di-
ameter b longitudinally beyond the limits of So
the outer are of the protractor, as hereinafter
more fully set forth.

B is a rule or blade of such dimensions as
convenienceof use may suggest, and for draft-
ing purposes preferably unslotted throughout 8g
its entire length. For purposes, however, of
affording greater facilities in clamping to any
desirable line of graduation it may be desir-
able to slot the blade more or less, as herein-
after more fully set forth. We propose, also, go
to graduate one or both edges of one or both
sides of said blade B, according to any scale
or measure, as convenience in use may sug-
gest. Since it is our intention to use ‘said
blade B in conjunction with the protractor gg
A, not only to admit of a free oscillation of
the former about the center of carvature of
the graduated arc «, but also to slide the
same radially over the latter, we propose to
attach said parts together by meansof a chair, 1co
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C, of such construction that when said chair
is clamped immovably to its bearing or seat it
will thereby rigidly clamp said rule B at the
same time to any desired line of graduation
upon said graduated arc. To this end there-
fore we propose to make said chair C of such
a vertieal thickness that when placed in its
bearing for operation the under side or sur-
face thereof may be flush with the nnder side
of the semi-circle A, while the npper side is
raised above the upper surface of the same to
a degree sufficient to secure a seat of sufficient
depth for the reception of the blade, and thus
admit of the under side of the same moving
freely flush with or upon the upper surface of
the semi-circle A. We prefer, also, to make the
outer edge of the chair C beveled, rabbeted,
or otherwise conveniently wrought, to thereby
engage more readily with corresponding parts
of the seat thereof. We propose,also, to leave
a greater part of the central portion of said
chair open, in order to expose to view the cen-
ter of the circle, and thus facilitate greater ac-
curacy in the use of the instrument. Such a
portion, too, of the upper projecting surface of
the chair is cut away or beveled off to such a
depth as the vertical thickness of the blade
may require for the reception of the engaging
edges of said blade, and their free longitudinal
movement therein, when it may be required to
move said blade longitudinally overthe gradu-
ated arc of the semi-cirele.

In securing a suitable clamping device, as
shown in Fig. 3,in order to confine at will the
revolving chair C and the inclosed blade B to
the underlying semi-cireleor protractor A,sev-
eral appliances may be used, as economy or
convenience may suggest. As shown,we may
extend the npper portion of the chair G, so as
toform a lug or projection, E, whose under sur-
face shall extend over the upper horizontal
surface of the blade B,and having pierced said
lug vertically for the reception of a thumb-
serew, d, and placed said screw therein, the
lower extremity of said screw, whendriven into
contact with the surface of the underlying
blade B, holds the co-operating parts rigidly
in place at any desired line of graduation,even
though bylong use the blade may become loose
in its inclosing chair.

In Fig. 4 we have another mode of ¢clamping
the unslotted blade B to its chair, in which the
horizontal upper surface of the chair is raised
into two or more projections or lugs of suffi-
cient size or strength as to afford the requisite
bearing upon their upper surfaces for the riv-
eting or otherwise fastening thereto a supple-
mental piece or segmental annulusg, I¥, of the
chair, of such vertical thickness, when in posi-
tion, as will supply a sufficientinterval between
the under surface of said segment and the up-
per surface of the chair and the diameter side
of semi-circle flash therewith as will admit of
the lateral introduction of the blade B, and the
subsequent clamping of the latter rigidly there-
in by means of the thumb-screw passing ver-
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tically through said segmental piece IV, previ-
ously perforated therefor, at such point as may
be most convenient in practice.

Byslotting therule B thronghout the greater
part of its length we are able to use another
modifiecation of the chair C, as shown in Fig.5,
that is effective, simple, and of easy construc-
tion. The lateralengagement of thechair with
its seat is the same as in the other modifica-
tions, as above set forth; but the mode of con-
fining the blade B rigidly, when desired, to the
upper surfaces of the chair and semi-circle con-
sists simply of a bead, ¢, either wrounght upon
or riveted fast to said upper surface of the
chair, said bead being of such lateral dimen-
sions and vertical thickness as will enable said
bead to move freely and snugly in said slot of
said blade, said bead being of such length as
the dimensions of the chair will admit of.
Moreover, said bead is also perforated, prefer-
ably about the longitudinal center of its upper
surface, at such a depth as may be sufficient for
the reception of the threaded end of the thumb-
serew when in position for use. To secare said
position said bead e is first inserted in said
slot. The threaded end of the thumb-screw is
theninsertedintosaid perforation,and,through
the medium of a permanent or movable washer
of a breadth somewhat greater than the lat-
eral dimensions of the slot, the blade B is con-
fined immovably to the chair when the thumb-
screw has been driven to such a depth into said
perforation as will bring said washer, at the

limit of its opposite bearings, into close en-

gagement with the horizontal surface of said
bead, as shown.

Having thus described the co-operating parts
of our inventicn, the improvements thereof
over or upon our previously-mentioned pat-
ents are readily perceived upon examination.
Incausing theedge of the blade to passthrough
the center of the circle, instead of one wall of
a longitudinal slot, in order to secure the ad-
vantages of a protractor, continuous lines are
more readily drawn, the center of curvature is
more readily seen, and the cost of production
materially diminished in our present invention
than in the aforementioned.

Theimprovedinstrument,asabovedescribed,
which we claim as our invention has a broad
range of adaptation in mechanical and pro-
fessional use, the following, for example, being
the most prominent among its many uses, as is
readily seen by those skilled in the use of such
instruments. As asimple protraetor for meas-
uring angles, we lay the semi-circle upon the
plotting-surface,with theouteredgeof thediam-
eter brought into coincidence with the base-line
already drawn. We next revolve or oscillate
the blade B by means of its embracing-chair
in its bearings until the edge of said blade
passing through the center of curvature coin-
cides with the line of graduation on the hori-
zontal face of the arc which represents the de-
sired angle sought. We next mark one or
more points in contact with said edge and con-
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necting the same with the center of the circle
upon said base-line, and it will give the desired
obliquity; or, upon the other hand, if it be de-
sired to measure the obliquity of a given an-
gle, the diameter of the semi-circle is made to
coivcide with one limb of the angle, and the
edge of the blade B, as in the former case, is
made to coincide with the other limb of the
angle, when, upon being eclamped rigidly there-
to, said edge at its prolongation upon the grad-
uated arc will indicate the obliquity sought
after.

From the fact that the rule B slides radially
over the face of the semi-circle a particular ad-
vantage is attainable, in thereby securing a
long reach and one or more points both upon
the arc and diameter side of the semi-circle,
with which to form, in connection with the
center of curvature, a continuous right line.
The instrument may be used with great ad-
vantage as a parallel rule, or to serve the gen-
eral purpose attained by the use of two trian-
gles.  Suppose, for instance, a number of lines
torepresent a section are to be drawn., A sim-
ple ruler being adjusted in place, we next place
the diameter side of the semi-circle against the

edgeofsaid simpleruler,and adjusting the edge
of the rule B on the protractor to the desired
angle and clamping the same fast thereto we
have the adjustment required. Now, by mov-
ing the adjustment along the edge against
which it bears, lines may be drawn which are
exactly parallel to each other. By other simi-
lar adjustments other lines may be drawn par-
allel to each other and intersecting the afore-
said parallel lines at any desired angle.

- We claim—

A protractor provided with a cirealar open-
ing at its base, beveled from the under side,
in combination with a rotating chair corre-
spondingly beveled, and a radially-movable
rule so located with reference to the said pro-
tractor that one of its edges will be coincident
with the axis of the same, as ard for the pur-
pose sef forth.

In testimony whereof we affix our signatures
in presence of two witnesses.

ALEXANDER H. EGE.
CHARLES DANIEL WALTERS.
Witnesses:
JouN H. KeATH,
JOHN P. MELICK.
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