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7o all whom it may concern::

Be it known that I, JOHN D. MCLFOD a
citizen of the United. States residing at Onk-
mont, in the county of Allegheny' and State
of Pennsylvania, have invented certain new
and useful Improvements in a Protractor, of
which the following is a specification.

My invention relates to improvements in a
protractor particularly adapted for use by
architects and engineers for making draw-
ings, and for other work requiring g oreat ac-
curacy; and which will be of assistance in
solving trigonometrical problems

The ob]ect of my invention is to constr uct
a protractor comprising a semicircular plate

" or -base graduated to 1ndlmte degrees of an
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are, a dlsk concentrically mounted upon the:
base and rotatable independently of the base;

and an arm, adapted to be- adjusted to va-
rious radial positions upon the disk.

" further object of my invention is to provide
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a cylinder -which is movable:relatively with
the disk and having reading marks thereon

by which the movement of the disk and arm:

may be indicated, and showing the relation

"between said par t5 and the semi- -circular por-

tion of the base; and:a still further object of
my invention is to: provide: various novel
features of construction and arrangement of

the parts, which will be more fully herein--
" after described and claimed. -
Referring to the ac<;01npfmy1no drawmg,

Fig, 1,is a phn view. of my 1mproved pro-
tractor Fig. 2is a side elevation of the pro-

trqctor, as shown in Fig. 1; Fig. 3,1s an end .

elevation of the plotmctor as shown. in Fig.
1, and-Fig. 4 is a vertical sectional view on
line 4—4 Fig. 1. .

In the .drawings, in Whlch hke reference
characters refer to like parts, 1 represents a

“base consisting of a semicircular portion 2
having graduations arranged thereon ad]‘I-

cent to its edge indicating deorees of a circle.
Said base hfwmor a portlon for ming a bearing

plate 3, of less width than the 1)01t1on 2:_
*‘thus toumng shoulders 4 and 5 on the por-

tion 2 arranged ‘in alignment with the

center of the semlcilcuhr portion 2-which
facilitate the placing of the. protractor upon_
- base 1.

a given line upon a drawing.

‘The base 1. is provided with a beamng

block 7, positioned :concentrically with. the
semicircular part:2. Said bearing block 7 is
provided with a facing sur face 8, upon which

1s mounted a:disk 10, 1in a phne slightly ele--
“vated above.the. bflse 1

‘A pivot pin 12-is

A still
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: seculed in. the center of the be‘u'mg block: 7

upon. which- the: disk 10 is rotatable.

An arm 13 is adjustably secured upon the

disk 10 by said pivot-pin 12 and by a-fasten-,
ing. device consisting of a bolt 15. slidably.
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mounted in a semi-circular slot 18 formed in  *

- the disk and by a thumb nut 16 upon the bolt

15 for clamping the arm 13 upon the upper
surface of the disk 10.. The arm 13 is pro-

vided with an off-set portion 19, whereby the

blade 20, forming part of the arm 18, .will ex-
tend 1mmedlately above the  semicircular

65

portion 2 of the base, so that the side edge of

the blade 20 will be adjacent to the gradua—
tions upon the portion 2.

The inner-end of the arm.18 is provided
with -an enlarged he‘ld 22 having notches 23

70

and 24 for med therein adapted" to receive the‘ .

pivot pin 12. Said notches are positioned, in

ahnnment with the longitudinal side edges.

5

of the blade portion 20 of the arm 13, so that -

either edge of .the blade 20 may be used for
reading the graduation upon the base. By

loosenmfr the .thumb nut 25 upon the pivot

pin 12 and the thumb nut.16 on the bolt 15,
the:arm 13 may ‘be shifted so that either of

the notches 23, or 24 will-embrace the pivot,

pin 12. The arm 13 isprovided with a slot
97 which permits the arm to slide upon the

bolt 15 sufficiently .to- release the -head 22
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from the pivot pin 12; the arm can then be . -

turned on. the bolt 15 as a pivot to bring the-
opposite notch mto alignment with the plvot _
pin 12, which will posmon the opposite edge
of the blade portion 20, of the arm, in radial :
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alignment with the plvot pin.12. . By means - -

"of.the bolt 15 and thumb nub. 16 the arm 13 .

may be set at any radial position thr oughout
the length of the slot 18 formed in the disk
10,

that the pivot pin 12 remain: stationary and

- the arm and disk are allowed to rotate ireely :
100

The mechanism for rotating the dlsk for »

upon the pivot pin 12.

The thumb nut 25 is not clamped tightly.
upon the head 22 of the arm, as it 1s intended -
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turning the. arm. 13. over the ‘graduations -

upon the base, consists of a shaft 30, rotat- -
ably mounted in bearings 81 and 32, secured‘
to the: bmrlno plate 8- iormum pfnt of the.
The shaft 30 is p10v1ded with a -
worm 34 which meshes with the teeth 35

105

formed upon the periphery of the disk 10.

Upon one end of the shatt 30 is secured a’
110

secured to a shaft 40, rotatably..

gear- Wheel 86. which ‘meshes Wlth a
Wheel 37,

.gear-

mounted in the bearings 31 and 32, and hav- L
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ing a handle 41 secured thereon for turning
the same.-

A cylinder 42 is secured upon the shaft 40,
The surface of the cylinder is graduated te
indicate minutes and seconds. The gearing
between the cylinder and the disk is made
so that one revolution of the cylinder will
be equal to a movement of the arih 13, whith
is equal to one degree. There are, prefer-
ably, cne hundred ewhtv teeth in one-half
of the periphery of the digk 10 and the gear-
whieels 86 and 37 are equal in diameter SO

“that one complete 1ev0]ut10n of the handle

15

41 will move the arm one degree of the aikc.

The divisions ektending arotnd the sui-
fate of the cylinder 42. represent minutes
and are designated by tlie rumbers placed

" upon the conical surfaces formed tpon the

20

“lengthwise thereof.

ends-of the cylinder.

Mounted above the cvlinder 42 is a read-
ing bar 43, which is held in a fixed position
in the posts 46, secured to the beatings 31
and 32, The bar 45 i provided with ﬂradu-
ations which divide the length of the sui-
face of the cylinder into snty divisions
which represent seconds of an are. The eyl
ider 42 is provided. with lines extending
Said lines extend diag-
onally between the divisions on opposite
erids of the eylinder. thus intersecting the

. edge of the reading bar 45 at various pomts

35

throughout the lenwth of the latter, when the

“cylinder is rotated. To better facilitate in

readihg the divisions arrancved along the
readlng bar 45, the cyhnder is pr(Wlded
with ‘sixty parallel lines extending around

(its circumference, which divide the lines ex-

" tending lencrthwxse of the cylinder into
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. center lines.
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sixty parts, formlng thirty-six hundred in-
tersections indicating seconds when read
upon the bar 43, The sixty longitudinal
lines on the eylinder are numbered upon the
coiiical ends formed on the: cylinder and
indicating minutes. The arm 13 mav be
tirned to any desirved position; and a read-
ing upon the semicircular portion 2 of the
base will give the degrees; the reading tipon
the end of the cvhnder will give mmufeq,
and the reading along the length of the bar
will give seconds; thus showing accurately
the rum}e at which the arm is positioned

.upon the sémicircular portion 2.

The graduations upon the base plate 1.
arranged alohg the vertical lines 47 and 48
and dlonig the horizontal line 49, ‘indicate
inichés.  Said scales are placed at a known
distance from .the vertical and horizontal
By placing the arm 13 at any
given. angle along these scales, the inclina-
tion of the arm may be read in inches per
foot, It the scales along the lines 47,48 and

49 are located two inches or one-sixth of &

foot ‘distant from the vertical center line. or
from the horizontal center hne the readlnrr
on the scale multiplied by six will give the

1,507,027

number of inches of inclination per foot of
tlie angle répresented by the position of the
arm.

Having thus. described my invention. I
cLum and desire to secure by Letters Pat-
ent ==

1. A device comprising a base, an arm

- pivotally  mounted tupon the base and ex-

tending” radially therefrom, a cvlindel r0-
tatqbly mounted tipon the base; geuring in-
ter posed betwreen the arm ahd the cﬂmder
for communicating a relative fnotion- be-
tween the arm, and the cylinder, sdid cylin-
det having trmduahons arraniged thereon
and 4 reading bar motnted adjacent to the
cylinder:

2. A device comprising a bdss; ah arm

pivotally mounted upon the base and ex:
tending tudially thefefrom. a cylinder ro- .

atablv motinted upen the base, mechanistn
ifi aperﬂtwe engagement between the atm
and the cvlinder whereby a relative move-

ment of the eylinder will be cominunicated .

to the wrm. saild baseé havine ¢raduations
thereon indifating degrees of an are siid
cvlinder having Qraduatmhs thereon indi-
cating mimiteg and gaconids of an ate, and a

part associated with the eylinder for facili-

t"lt]]’ln the reading of the graduations.
3. A device dothprising 4 base, an arm

pivetally motinted itpon the base and éx-.

tending radially therefrom, a cylinder  ro-
tatably motinted upon the base, mechanism
in operative engageinent between the arm
and the evlinder vhere‘bv a relative move:
ment of the cylinder will be commuinicated
to the arm. said base having graduations
thereon indicating degrees of an are over
which the arm may move, said c¢ylinder hav-

ing graduations thereon formlng divisions:

extending arotind it§ circumference ifidi-
cating mlnutes of an are, said-¢ylinder hav-
ing graduations thereon forming divisions

ehtendln(r throtighout the lefigth “of the eyl-

indet 1ndlcat1no seconds of an arc; and ‘2
part associated with the cylinder for facili-
tating the reading of the graduations.

4 A protr actor COmprlsmcr a base a disk,

a pﬁ'ot pin upon the base upon which the -

disk i§ rotatable, mechanism mourted ipon
the base for rotating the disk, an arm ad-
justably mounted upon-tlie disk extending
radially thereficm and- & fastening device
for gecurihg the arm in variois radial posis
tions Wpon the disk.

5. A protractor comiprising a base, a digk
rotatably moutited upon the base, an arin

motiited upon the disk, a pivot pin posi--
tioned Loncentncallv upoh the disk, 4 head -

upon the inner end of the arm, said head
being of wreater width than the blade pos-

tion of the arm. said head havihg openings -
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formed therein, positictied in ahoﬁmeﬁti .

with the longitudinal edges of the. blade porE-
tion of the arin adapted to be occupied by

130
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the: pivot pin whereby either edge of the
arm may be placed upon a radial line, and
a fastening device located adjacent to the
periphery. of the disk for holding the arm
in various radial positions upon the disk.

6. A protractor comprising a base, a semi-
circular portion upon the base having grad-
uations thereon, a bearing block mounted
upon the base and having an elevated fac-
ing surface formed thereon, a disk mounted
upon the facing surface of the bearing block,
said disk having a semicircular slot formed
therein located adjacent to one edge there-
of, an arm mounted upon the disk having
its inner end pivoted concentrically with the
semicircular portion of the base and a
clamping device slidably mounted upon the
disk throughout the length of said slot
adapted for holding the arm in different
radial positions upon the disk. :

T. A protractor, comprising a base, a semi-

-cireular portion on the-base graduated to

indicate fractions of a circle, a bearing block
upon the base having a facing surface ex-
tending in a plane parallel with the base, a
disk rotatably mounted upon the bearing
block positioned concentrically in relation
to the sald semicircular portion of the base,
an arm mounted upon the disk and extend-
ing radially therefrom, a cylinder having
graduations thereon mounted upon the base,
and mechanism interposed between the cyl-
inder and the disk for rotating the cylinder
and the disk.

8. A protractor comprising a base, a semi-
circular portion upon.the base having grad-
uations thereon, a bearing block mounted
upon the base and having an elevated facing
surface formed thercon, a disk mounted
upon the facing surface of the bearing block,
mechanism upon the base for rotating the
disk, an arm mounted upon the disk extend-
ing radially therefrom, and said arm hav-
ing an offset portion formed therein where-
by the free end of the arm will be posi-
tioned adjacent to the surface of the base
carrying said graduations,

9. A protractor comprising a base, a semi-
circular portion on the base graduated to
indicate fractions of a circle, a pivot pin
centrally mounted upon the base, a disk
rotatably mounted upon the pin, an arm
adjustably mounted upon the disk, bearings
upon the base, a shaft rotatably mounted in
the bearings for rotating the disk, a cylin-
der mounted upon the bearings, mechanism

for rotating the cylinder and the shaft-

simultaneously, a bar extending lengthwise
of the cylinder, posts at either end of the
bar for holding the latter in a fixed position,
reading marks upon the bar, and gradua-
tions upon the cylinder indicating fractions
of the graduations upon the semicircular
portion of the base when read upon the bar.

10. A protractor comprising a base, a

8

“semicircular portion on the base graduated

to indicate fractions of a circle, a pivot pin
centrally mounted -upon the base, a. disk
rotatably .mounted. upon. the pin, an ‘arm
adjustably mounted upon the disk,a shaft
rotatably mounted: upon :the base, a worm
upon the -shaft, teeth formed upon :the

periphery of the disk in engagement with

the worm, a cylinder mounted upon the
base, graduations upon the cylinder, gear
wheels for communicating motion from the

shaft to the cylinder, and a member mount-

ed upon- the base and associated with the
cylinder for reading the graduations on the
cylinder indicating fractions of the grad-
uations on said semicircular portion of the
bage.

11. A protractor comprising a base, a

semicircular portion on the base graduated

to indicate fractions of a circle, a pivot
pin centrally mounted upon the base, a disk
rotatably mounted upon the pin, an arm ad-
justably mounted upon the disk, a shaft
rotatably mounted upon the base in op-
erative engagement with the disk for ro-
tating the latter, a cylinder mounted upon
the base and in rotatable engagement with
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the shaft, said cylinder having graduations -

arranged thereon proportional to the grad-
uations upon the semicircular portion of the
base and a member mounted upon the base
and associated with the cylinder for read-
ing the graduations on the cylinder.

12. A protractor comprising a base, a
semicircular portion on the base graduated

95

100

to indicate fractions of a circle, a pivot pin

centrally mounted upon the base, a disk
rotatably mounted upon the pin, an arm ad-
Justably mounted upon the disk, gear-teeth

formed upon the periphery of the disk, a

shaft mounted upon the base, a worm upon
the shaft meshing with the teeth upon the
disk, a cylinder mounted upon the base, gear
wheels interposed between the eylinder and
the shaft whereby one revolution of the
cylinder will move the arm over one of the
said graduations formed upon the base, said
cylinder having graduations arranged there-
on, and a bar mounted upon the base and as-
sociated with the cylinder for reading the
graduations on the cylinder.

13. A protractor comprising a base, a

semicircular. portion on the base graduated
to indicate fractions of a circle, a pivot pin
centrally mounted upon the base, a disk ro-
tatably mounted upon the pin, an arm
mounted upon the disk, a clamping device
for adjustably securing the arm in various
radial positions upon the disk, a shaft ro-
tatably mounted upon the base, gearing as-
sociated with the shaft and the -disk for
rotating the disk by the shaft, a cylinder
rotatably mounted upon the base, gear
wheels for rotating the cylinder with the
shaft, a handle for rotating the gear wheels,
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a bar mounted in a fixed position in re-
lation to the surface of the cylinder, said
cylinder having graduations arranged there-
on dividing its periphéry into equal parts,
said cylinder having graduations arranged
thergon dividing its length into equal parts,
said bar having reading marks thereon cor-

1,507,027

responding to the last mentioned gradua-
tions upon the. cylinder, and said bar posi-

tioned obliquely in relation to the gradua- 10

tions extending lengthwise of the cylinder.
In testimony whereof I affix my signa- -

ture.
JOHN D. McLLEOD.



