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PROTRACTOR. . 

Application filed June 3, 1922. Serial No. 565,636. , 

To all whom it may concern: . . . . . . 
Be it known that I, JoHN D. McLEOD, a 

citizen of the United States, residing at Oak 
mont, in the county of Allegheny, and State 

5 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 
lo architects and engineers for making draw 

ings, and for other work requiring great ac 
curacy, and which will be of assistance in 
solving trigonometrical problems. 
The object of my invention is to construct 

15 a protractor comprising a semicircular plate 
or base graduated to indicate degrees of an 
arc, a disk concentrically mounted upon the 
base and rotatable independently of the base, 
and an arm, adapted to be adjusted to Val 

20 rious radial positions upon the disk. A still 
further object of my invention is to provide 
a cylinder which is movable relatively with 
the disk and having reading marks thereon 
by which the movement of the disk and arms 

25 may be indicated, and showing the relation 
between said parts 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 

30 the parts, which will be more fully herein 
after described and claimed. . . 
Referring to the accompanying drawing, 

Fig. 1, is a plan view of my improved pro 
tractor; Fig. 2 is a side elevation of the pro 

35 tractor, as shown in Fig. 1: Fig. 3, is an end. 
elevation of the protractor as shown in Fig. 
1, and Fig. 4 is a vertical sectional view on 
line 4 4 Fig. 1. . . . . . . . . . . 
In the drawings, in which like reference 

40 characters refer to like parts, 1 represents a 
base consisting of a semicircular portion 2, 
having graduations arranged thereon adja: 
cent to its edge indicating degrees of a circle. 
Said base having a portion forming a bearing 

45 plate 3, of less width than the portion 2, 
thus forming shoulders 4 and 5 on the por 
tion 2 arranged in alignment with the 
center of the semicircular: portion 2 which 
facilitate the placing of the protractor. upon 

50 a given line upon a drawing. . . 
The base 1 is provided with a bearing 

block 7, positioned concentrically with the 
semicircular part 2. Said bearing block 7 is 
provided with a facing surface 8, upon which 
is mounted a disk 10, in a plane slightly ele-. 
wated above the base 1. A pivot pin 12 is 

secured in the center of the bearing block 7 
upon, which the disk 10 is rotatable. 
An arm 18 is adjustably secured upon the 

disk 10 by Said pivot pin 12 and by a fasten 
ing device consisting of a boit 15 slidably, 

60 

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 13, will ex 
tend immediately 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, 13 is provided 

With an enlarged head 22 having notches 23 

70 

and 24 formed therein adapted to receive the 
pivot pin 12. Said notches are positioned, in 75 
aligniment with the longitudinal side edges 
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 
loosening 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 is provided with a slot 
27 which permits the arm to slide, upon the 
bolt 15 sufficiently to release the head 22. 

80 
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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 into alignment with the pivot 
pin 12, which will position the opposite edge 90 
of the blade portion 20, of the arm, in radial alignment with the pivot pin 12. By means 
of the bolt 15 and thumb nut 16 the arm 13 
may be set at any radial position throughout 
the length of the slot 18 formed in the disk 
10. The thumb nut 25 is not clamped tightly 
upon the head 22 of the arm, as it is intended. 
that the pivot pin 12 remainstationary and 
the arm and disk are allowed to rotate freely upon the pivot pin 12. 

95. 

l00 
The mechanism for rotating the disk for 

turning the arm. 13. Over the graduations 
upon the base, consists of a shaft 30, rotat 
ably mounted in bearings 31 and 32, secured 
to the bearing plate 3 forming part of the 
base 1. The shaft 30 is provided with a 
worm 34 which meshes. With the teeth 35 

105 

formed upon the periphery of the disk 10. 
Upon one end of the shaft 30 is secured a 
gear-wheel 36, which meshes with a gear 
wheel. 37, secured to a shaft 40, rotatably 

O 

mounted in the bearings. 31 and 32, and hav: ; 
  



O 

2. 
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 to 
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 arin 13, which 
is equal to one degree. There are, prefer 
ably, one hundred eighty teeth in one-half 
of the periphery of the disk 10 and the gear 
wilieels 36 and 37 are equal in diameter, so 
that one complete revolution of the handle 

5 
41 will move the arm one degree of the airc. 
The divisions extending around the Su 

face of the cylinder 42, represent minutes 
and are designated by the aumbers placed 
upon the conical surfaces formed upon the 

20 

2 5 

30 

lengthwise thereof. 

ends of the cylinder. 
Mounted above the cylinder 42 is a read 

ing bar 45, which is held in a fixed position 
in the posts 46, secured to the bearings 31 
and 32. The bar 45 is provided with gradii 
ations which divide the length of the Sur 
face of the cylinder into sixty divisions 
which represent seconds of an arc. The cyl 
inder 42 is provided with lines extending 

Said lines extend diag 
onally between the divisions on opposite 
ends of the cylinder, thus intersecting the 
edge of the reading bar 45 at various points 

35 

throughout the length of the latter, when the 
cylinder is rotated. To better facilitate in 
reading the divisions arranged along the 
reading bar 45, the cylinder is provided 
with sixty parallel lines extending around 
its circumference, which divide the lines ex 
tending lengthwise of the cylinder into 

40 

45 

50 
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sixty parts, forming thirty-six hundred in 
tersections indicating seconds when read 
upon the bar 45. The sixty longitudinal 
lines on the cylinder are numbered upon the 
conical ends formed on the cylinder and 
indicating minutes. The arm 13 may be 
turned to any desired position, and a read 
ing upon the semicircular portion 2 of the 
base will give the degrees; the reading upon 
the end of the cylinder will give minutes, 
and the reading along the length of the bar 
will give seconds; thus showing accurately 
the angle at which the arm is positioned 
upon the semicircular portion 2. 
The graduations upon the base plate 1, 

arranged along the vertical lines 47 and 48 
and along the horizontal line 49, indicate 
inches. Said scales are placed at a known 
distance from the vertical and horizontal 
center lines. By placing the arm 13 at any 

60 given angle along these scales, the inclina tion of the arm may be read in inches per 
foot. If the scales along the lines 47, 48 and 
49 are located two inches or one-sixth of a 
foot distant from the vertical center line. or 
from the horizontal center line, the reading 
on the scale multiplied by six will give the 

1,507,02? 

number of inches of inclination per foot of 
the angle represented by the position of the 

Having thus described my invention. I 
claim and desire to secure by Letters Pat 
ent : 1. 

1. A device comprising a base, an arm 
pivotally mounted upon the base and ex 
tending radially therefrom, a cylinder ro 
tatably mounted upon the base; gearing in 
terposed between the arm and the cylinder 
for communicating a relative inotion be 
tween the arm, and the cylinder, said cylin 
dei having graduations arranged thereon 
and a reading bar mounted adjacent to the 
cylinder. 

2. A device comprising a base, an arm 
pivotally thout inted upon the base and ex 
tending radially theirefrom, a cylinder ro 
tatably mounted upon the base, mechanism 
in operative engagement between the arm 
and the cylinder whereby a relative move 
ment of the cylinder will be communicated . 
to the alm, said base having graduations 
thereon indiating degrees of an are said 
cylinder having graduations thereon indi 
cating ninutes and seconds of an arc, and a 
part associated with the cylinder for facili 
tating the reading of the graduations. 

3. A device comprising a base, an arm 
pivotally mounted ipon the base and ex 
tending radially therefrom, a cylinder ro 
tatably motinted upon the base, mechanism 
in operative engagement between the arm 
and the cvlinder whereby a relative move. 
ment of the cylinder will be communicated 
to the arm, said base having graduations 
thereon indicating degrees of an arc over 
which the arm inay move, said cylinder hav 
ing graduations thereon forming divisions 
extending around its circumference indi 
cating minutes of an arc, said cylinder hav 
ing graduations thereon forming divisions 
extending throughout the length of the cyl 
inder indicating seconds of an arc, and a 
part associated with the cylinder for facili 
tating the reading of the graduations. 

4. A protractor comprising a base a disk, 
a pivot pin upon the base upon which the 
disk is rotatable, meehanism mounted upon 
the base for rotating the disk, an armad 
justably mounted upon the disk extending 
radially therefrom and a fastening device 
for securing the arm in various radial posi 
tions lipon the disk. 

5. A protractor confiprising a base, a disk 
rotatably mounted upon the base, an arm 
mounted upon the disk, a pivot pin posi 
tioned concentrically upon the disk, a head 
upon the inner end of the arm, said head 
being of greater width than the blade por 
tion of the arm, said head having openings 

70 

SO 

90 

100 

105 

no 

us 

120 

25 

formed therein, positioned in alignment 
with the longitudinal edges of the blade per 
tion of the arm 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 
periphely, 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. 

7. A protractor, comprising a base, a semi 
circular 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 said 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 
stirface formed thereon, 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 

70 - 
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cylinder for reading the graduations on the 
cylinder indicating fractions of the grad 80 
ulations on said semicircular portion of the 
base. 

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 

85 
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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 
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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 cylinder 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 
Semicircular portion on the base graduated 
to indicate fractions of a circle, a pivot pin 
centrally mounted upon the base, a diskro 
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, 

a base, a 
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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 periphery into equal parts, 
said cylinder having graduations arranged 
thereon dividing its length into equal parts, 
said bar having reading marks thereon cor 

1,507,02? 

responding to the last mentioned gradua 
tions upon the cylinder, and said bar posi 
tioned obliquely in relation to the gradua 
tions extending lengthwise of the cylinder. 

In testimony whereof I affix my signa 
ture. 

JOHN D. McLEOD. 
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