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To all whom Tt maiy concerm: +

Be it known that I, WALLACE S. AYRES, a
citizen of the United States residing at Hazle-
ton, in the county of Luzerne and State of

Pennsylvame haveinvented anew and useful

Protractor, of which the following is a speci-
fication.

My invention relates to improvements in

pr otractors in which the divided cirele or arc
is within an outer frame; and the objects of
my improvements are, ﬁlst to provide grad-
uations on both the circle or arc and on the
vernier that will be the same as are commonly
found on a transit; second, to atford facilities
for more accurate and rapid use of the 1nstru-
ment; third, to provide a clamp that will not

obscure any of the graduations, and, fourth,

to provide a thumb movement by which the
protractor can be aeeumtely brought up to a
line or point without jar or Shp
these objects by the mechanism illustrated
in the a,eeompa,nymﬂ' drawings, in which—
I‘1gme 1 is a plan of the entue protractor;
Fig. 2, a section through the center of the pro-

tractor on the line 2 9 Fig. 3, a detail of the

clamp as 1t appears when removed Fig. 4, a
section on the line 4 4, shewmﬂ' detaﬂs ef the
thumb-movement; end Fig. 5, a section on the
line 5 5.

Similar letters refer to the same parts

throughout the several views.

The rectangular part A with the circular
center B and the arm. C eonstltute the frame
of the protractor.

To the arm C the hub D is secured by the
screws a «, around which the circle or arc K K
turns.

The vernier I may be graduated directly
upon the metal of the fmme or upon a differ-
ent metal secured to it by inlaying, by solder,
rivets, or by screws. A vernier of the same
metal as the circle or arc E K 18 preferable
where two metals are to be used.

The circle or are K E is graduated into half-
degreesaroundits entire outer margin,isflush
on it upper surface with the surface of the

- frame, and is kept in that position by the ledge
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b, Fig. 5, which extends along the entire in-
ner cirele of B, and is also prowded with a
ruling edge h h secured to it by screws, as
shown.

The frame can form a closed rectangle, with

a—

I attain

1 the part B forming a complete circle, if de-

sired. The circle or arc E E can also be a
complete circle, but 1 p1 efer to consiruct them
as shown.

The circle or arc K K, where 1t fits around
the hub D, has an annular boss ¢ ¢, also fitting
to the hub D and forming on its outer sur feee
a hub for the tangent elamp G. (Shown in
Figs. 1, 2, and 3.) “This clamp is operated by
the thumb-screw H drawing the wedge J, I'ig.
3, toward the yoke I, Figs. 1 and 2. The
wedﬂ'e thus drawn up presses the two faces
q d, I‘10‘ 3, against the annular boss ¢'¢c and
elamps the t&nﬂ‘ent clamp lever K, Figs. 1 and
2, to the elrele or arc K L.

"In order to give ﬂex1b111ty to the pa,lte of
the clamp, a slet m, Kig. 3, 18 cut nearly to
the edge of the wedwe, also the slots ¢ e are

cut as shown, and the portions f fare cut

away on the inner circle of the clamp G.

The yoke I is prevented from turning by
one or more dowel-pins d d, Fig. 3.

The outer end of the tenﬂ‘ent-elamp lever
K is forked and incloses about thirty-three

degrees of the arc, as shown in Fig. 1, and is -
'meved by

the tant‘rent serew L, opemtmﬂ'
against the spring M This ferk inclosing
01117 about th1rty-three degrees of the arc
with the tangent clamp plaeed at the cenfer,
as shown, permits the protractor and vernier
to be divided the same as a transit—viz., the
circle or arc into one-half degrees and the
vernier to thirty minutes. The great ad-

55

6o

7°©

75

30

vantage of this graduation over the usual

one-fourth degree on the arc and fifteen min-
utes on the vernier is the distinctness of the
divisions and its likeness to the transit.

The tangent screw L is placed on the right
side of the fork, so that it can be operated
with the right hand while the protractor is
held in position with the left. = The tangent
serew works through a block, Kig. o5, pro-
vided with a slot 2 and a screw £k to take up
all lost motion, and is held in position by the
screw I and the lip 3.

The tangent clamp & 18 placed. at the cen-
ter of the pretmetor instead of alongside the
vernier, as has heretofore been done, thus
lea,vmﬂ' all the graduations about the vernier
unobscured
The thumb-movement Q is represented in

4,a section on the line U V, and con-

Kig.
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sists of a very flexible spring and a small
wheel held by the spring just clear of the
paper. 'T'his is pressed down upon the paper
by the thumb and rolled right or left, as de-

‘sired, carrying the protlaetor with 113 thus

securing an easy and precise movement with-
out danﬂ*el of slipping. This wheel may be
made of any material desired, but I preferto
malke it of metal with milled edﬂ*es

Two lifting-knobs P P are placed at each

- side of the f}.a,me and at such points that the
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instrument will balance when lifted by them.
These are for convenience in handlmcr the
protractor.

Three projections, preferably of 1v01y, al-
though they may be metal or any other ma-
tel'ial and may be a part of the frame itself,
1f desired, are placed at N, Fig. 1, also one or
more at the center of the protr &ctm (marked
O, Kig. 2,) preferably only one and of ivory
and fixed to the hub D, as shown, although

there may be more than one and constr ucted’

as described above for N, if desired.

The object of the central projection is to
support the circle or arc E E and thus enable
1t to revolve in a fixed plane with reference
to the vernier F, and in conjunetion with the
three at N allows the protractor to be moved

- easlly over the paper without the metal of
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any part of it coming in contact with the
paper to soil it.

By the tangent clamp being placed at the
centfer of the protmctor by the tangent screw
being placed at the right of the vernier, by
the thumb-movement above described, and
by the lifting-knobs, all in connection 'with

the ivory bearings, greater expedition and |

accuracy can be attained than heretofore.

9 ' 564,549

I am aware that prior to my invention pro-
tractors have been made with rectangular
frames within which is a cirele or arc. 1
therefore do not claim such a combmatlon
broadly; but | |

What I do claim as my invention, and de-
sire to secure by Letters Patent, is—

1. The combination in a protmctor of a
circle or arc divided into half-degrees, and a
frame having a vernier divided into thirty
minutes and reading to one minute with a
tangentclamp G, all substantially as set forth.

2. The combination of a circle or are, hav-
ing an annular boss ¢ ¢, with the hub D, and

clamp G, all substantially as set forth. |
3. The combination of a circle or arc with

a clamp G, operated by the thumb-screw H,
voke 1 and wedge J, subst&ntially as de-
scribed.

4. The combmabmn of a circle or arc hav-
ing an annular boss ¢ ¢ upon which operates
the clamp &, with a hub D having a pr OJee-
tion o, substantlallv as set forth.

5. The combination of a tangent clamp G,
with a lever K, spring M, tan geut screw L, and
block having the slot 2 and adjusting-screw
k, all substantially as shown and desecribed.

6. The combination of a thumb-movement

Q congisting of a wheel and flexible spring

fastened to the frame, the spring holding the
wheel free from the paper and permitting 1t
to be pressed down upon the paper, with a
protractor, all substantially as deseribed.

WALLACE S. AYRES.
Witnesses: -
J. B. HUTCHISON,
J. E. ANDERSON.
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