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My invention relates to a drafting machine 
Comprising a fixed member clamped to a draw 
ing board, an arm pivoted at one end to the 
fixed member, a second arm pivoted at one end 
to the moving end of the first arm, and a draft 
ing head carried at the free end of the second 
arm and nowable over the dra Wing board. The 
drafting head includes a protractor and a pro 
tractor arm provided with a vernier or witness 
point and With means for holding one or more 
rulers or straight edges which can be rotated 
about the protractor. As the drafting head is 
moved over the drawing board, orientation of 
the protractor is held constant either by Sonnie 
combination of pulleys and bands or by some 
combination of parallel arms. - 
The machine is provided with automatic in 

dexing means; that is to say, the protractor 
arm is rotatable with respect to the protractor 
and is adapted to be automatically held in the 
most used positions. When the usual stresses are 
applied to said protractor arm in moving said 
protractor arm over the drawing board, but is 
released when greater stresses are applied for 
the purpose of changing the angular position of 
said protractor arm. With respect to said pro 
tractor. As described in my co-pending appli 
cation Serial No. 283,628, filed July 10, 1939, this 
automatic indexing is accomplished through an 
index plate, having V-shaped notches in the 
most used positions in its periphery, Secured to 
the protractor and a spring-pressed pawl piv 
oted to the protractor arm, said pawl having a 
rounded nose which is adapted to engage said 
notches. When the nose of said Spring-pressed 
pawl engages one of Said notches the protractor 
arm is held in position with respect to the pro 
tractor while the usual stresses are applied to 
said protractor arm in moving it across the 
drawing board. When greater stresses are ap 
plied to the protractor arm for the purpose of 
changing its angular position the pawl rises from 
the notch against the force of the Spring and 
permits easy rotation of said protractor arm. 
The object of my invention is to provide, in 

an automatic indexing drafting machine, lock 
ing means for locking the releasing mechanistin 
of the automatic indexing device and rendering 
it inoperative. In One form of my invention a 
spring-pressed lever carries a roller between the 
indexing pawl and the side of the recess pro 
vided for said pawl in such a manner as to pre 
vent said pawl from rising out of any one of the 
notches in the index plate. When engaging Said 
notch. In another form of my invention a 
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Spring actuated cam is turned into Such a poSl 
tion as to prevent the indexing pawl from rising 
out of any one of the notches in the index plate 
When engaging said notch. 
Another object of my invention is to provide 

means for controlling the locking means for 
locking the releasing mechanism. So that Said 
locking means may readily be rendered Opera 
tive or inoperative at will. In one form of my 
invention this is accomplished by a lever ar 
rangement, actuated by pressing a movable 
member in the handle of the drafting head, 
Which is provided for pushing the roller, cam, 
or other means, out of the way of the indexing 
pawl, thus releasing said pawl and permitting it 
to Work in and out of the notches of the indeX 
plate as the protractor arm is rotated with re 
spect to said index plate. The movable men 
ber. On the handle of the drafting head is pro 
Wided with holding means for holding said mein 
ber in the depressed position. When this is de 
sired. Said holding means also can be released 
readily. 
My invention has many other objects, advan 

tages, and features, some of which, with the 
foregoing, Will be apparent from the following 
description and accompanying drawings. Of What 
are now considered to be preferred embodiments 
of the invention. It should be understood, how 
ever, that these particular embodiments of the 
invention are chosen for the purpose of exem 
plification, and I do not limit myself to the 
forms shown, since the invention, as set forth in 
the claims, may be embodied in a large plurality 
of forms. 

Referring to the drawings: 
Figure 1 is a plan view of a drafting machine 

of the pulley and band type embodying my in 
Vention. 
Figure 2 is a plan view of the drafting head 

of the machine showing certain details of con 
Struction. 

Figure 3 is a sectional view taken along the 
line 3-3 in Figure 2 and showing further some 
of the details of the machine. 

Figure 4 is a fragmentary plan view of the 
under side of the protractor arm showing the 
index plate, the pawl for engaging notches in 
said index plate, and locking means with con 
trol for same in locked position. 

Figure 5 is a fragmentary plan view of the 
under side of the protractor arm showing the 
index plate, the pawl for engaging notches in 
said index plate, and locking means with con 
trol for same in unlocked position. 



2 
Figure 6 is a Sectional view taken along the 

line 6-6 in Figure 4 and showing details of the 
locking means. 

Figure 7 is a perspective of the parts of the 
locking mechanism, with control for same, and 
the automatic indexing device. 

Figure 8 is a modification of my invention 
With a can operating against the pawl to lock 
the latter. 

Figure 9 is a modification of my invention 
With a can mounted on the pawl itself and op-. 
erating against a pin to lock the pawl. In this 
modification the movement imparted to the 
movable member in the handle operates the cam 
through a partial rotation of a vertical shaft 
through the axis of the drafting head. 
Any conventional means can be used to hold 

the protractor in constant orientation as it is 
moved over the board. In Figure 1 of the draw 
ings, I have shown a band and pulley arrange 
ment for illustrative purposes only. 

Referring to said drawings, the numeral 
indicates any conventional clamp for holding the 
drafting machine to a drawing board 2. The 
clamp carries a pivot shaft rising perpendicu 
larly to the board, to which is rigidly affixed a 
single groove pulley (not shown) which is en 
gaged by a band 3. An arm 4 is pivoted to 
the shaft by a suspension head 5 in such a 
manner that it can be rotated about said shaft. 
At the other end of the arm 4 is a two groove 
pulley (not shown) which is mounted. On the axis 
of articulation at 6 between the arms f4 and 7. 
The band 3 engages one groove of this pulley 
and a band 8 engages the other groove. 
As shown in Figure 3, the other end of the arm 
is connected to a pulley housing 9 which in 

turn is mounted on a hollow shaft 20 by means 
of ball bearing 2 f. The hollow shaft 20 is pro 
vided with a flange 22 at its lower end and 
threads at its upper end. Also mounted on said 
hollow shaft 29 are an index plate 23, a pro 
tractor 24, and a pulley 25 which, together with 
the above-mentioned ball bearing 2, are held in 
position by means of nut 26. The index plate 23, 
protractor 24 and the pulley 25 are adapted to be 
held together as a unit by means of screws 27. 
The band 8 engages the pulley 25. - 
As clearly shown in the drawings, a protractor 

arm 28 extends beneath the protractor 24 and a 
part of the protractor arm 28 encircles the pro 
tractor, serving as a guard. Mounted upon the 
protractor arm 28 by means of ruler holder 29 are 
rulers 30 and 3f. 
The protractor arm 28 is adapted to be rotated 

with respect to the protractor 24. As an instance 
of this arrangement, disposed in the hollow shaft 
20 is a smaller hollow shaft 32, secured to the 
lower end of which is a disk 33, which is secured 
to the protractor arm 28 by means of rivets 34. 
The upper end of the shaft 32 is threaded and a 
nut 35 screwed lightly down against the upper 
end of the hollow shaft 20 holds the protractor 
arm 28 up against the index plate 23, but permits 
said protractor arm 28 to be rotated with respect 
to said index plate and protractor. 
Above the nut 35 is a disk 36 with splines fitted 

into grooves cut in the shaft 32 to hold said disk 
oriented with respect to said shaft. A nut 38 
acts as a lock to hold the nut 35 and the disk 
36 firmly upon the shaft 32. A handle 39 is fas 
tened to the disk 35 by means of screws 40, by 
means of which the protractor arm 28 is adapted 
to be rotated. . . . . . 
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the protractor arm. 28. The protractor arm 28 
is also provided with a conventional brake 42, 
close to the protractor 24, by means of which 
the protractor arm can be locked in any position 
about the protractor. 
Means are also provided for holding the pro 

tractor arm firmly in any one of the most used 
positions with respect to the protractor, when the 
usual stresses are applied to said protractor arm 
in moving said protractor arm over the drawing 
board, but releasing said protractor arm when 
greater stresses are applied for the purpose of 
changing the angular position of said protractor 
3. 
As an instance of this arrangement, and as 

shown in Figure 4, notches 43 are provided in 
the periphery of the index plate 23 in the most 
used positions. In the example shown, said 
notches 43 have been provided at 15 degree in 
tervals, starting with the rulers in positions par 
allel to the edges of the drawing board, and the 
witness point indicating zero on the protractor. 
Obviously, the notches in the index plate can be 
provided at any desired positions. 
The notches 43 are preferably V-shaped with 

the sides of each one at approximately 90 de 
grees to each other and with a recess at each 
apex. So as to facilitate accurate grinding of said 
notches. Each notch is so positioned that the 
bisector of the angle between the two sides, that 
is to Say the bisector of the 90 degree angle, is 
a radius of the index plate. 
A pawl 44 lies in a recess in the under side of 

the protractor arm 28 and is pivoted about a post 
45 which is secured to the protractor arm 28 by 
means of Screw 46. The pawl 44 is provided with 
a nose 4 which is adapted to be forced toward 
the index plate 23 by means of a spring 48, one 
end of which engages a hook 49 on the pawl 44, 
the central portion of which is looped around a 
ring 50 on the post 45, and the other end of 
which presses against one side of the recess oc 
cupied by the pawl. The working face of the 
nose 4 is formed to approximate a large arc of 
a Small circle. The nose 47 is adapted to be 
forced into the notches 43, and to make a stable 
two point contact against the sides of said notch 
when the protractor arm 28 carrying the pawl 44 
is suitably oriented with respect to the index 
plate 23. The spring 48 is of such strength that 
the nose of the pawl in one of the notches 43 
of the index plate 23 will hold the protractor 
24 firmly with respect to the index plate 23 and 
therefore with respect to the protractor 24 when 
the usual forces are applied to it in moving it 
across the drawing board; but the nose of the 
pawl 44 will be forced up the sloping side of the 
notch and out of the notch when greater stresses 
are applied to the protractor arm 28 for the pur 
pose of changing its angular position relative to 
the protractor 24. The hole 5 through the 
pawl through which the pivotal post 45 is in 
Serted, has slightly tapering sides, the wide end 
being toward the index plate 23, so that the 
Spring 48 forces the sides of the hole in the pawl 
44 against the post 45 and eliminates all play 
tangential to the periphery of the index plate. 
A cover 52 is attached to the protractor arm 28 

by means of screws 53. 
The automatic indexing device per se as set 

forth above does not comprise a part of the pres 
ent invention, but said indexing device is de 
Scribed and claimed in my above-mentioned co 
pending application. The present invention is 

A vernier or witness-point 4 f is indicated upon 75 directed to a locking means for locking the re 



2,243,78i 
--- leasing mechanism of the automatic indexing 

device and rendering it operative or inoperative 
at Will. 
One form of Such a locking means is shown in 

Figures 2 to 7, inclusive. In Figure 4 a roller 58, 
whose diameter is reduced in the central part as 
indicated by the numeral 59 in Figure '6, is car 
ried in a slot at the moving end of one arm 60 
of a lever if which is pivoted at 63. A Spring 
54 presses against the lever arm 6 So that the 
roller 58 is interposed between the face 65 on the 
outer side of the pawl 44 and the adjacent side 
S6 of the recess cut in the protractor arm 28 to 
receive the pawl 46. The spring 6 is bent around 
the free end of the pawl 44 and against the side 
SS of the pawi recess where it is held by the pawl 
spring 68. The spring 64 against the side 66 
provides a hard surface for the roller 58 to bear 
upon. The face 65 of the pawl and the side 66 
of the recess are at an angle to each other Such 
that the roller 53, pressed by the spring 64, be 
connes wedged between them and locks the pawl 
when it drops into one of the notches 43 in the 
index plate 23. 

Referring to Figures 3, 4 and 5, one end of a 
link Si is pivoted to the other arm 62 of the lever 

at 68. A small hole through the link 6 near 
its other end receives and thereby engages the 
lower send of a rod 69. The rod 69 passes through 
and is a fixed to a ball 3 which fits freely in the 
hollow shaft, 32 where it is held loosely in its Wer 
tical position by the rings and 72. The upper 
end of the rod $3 passes through a Small hole in a 
thumb bar 3 at one end of which is a thumb 
piece 4. The thumb bar 3 lies in a recess in the 
hande 39 withich is adapted to receive it. One of 
the screws 39 and the pin 5 pass through slots 
: G and 77 respectively in the thumb bar 73 and 
restrict, its movements. 
In actual use the drafting machine is affixed 

to the board 2 by means of the clamp , as in 
Figure 1, the drafting head being adapted to be 
moved over the board while the orientation of the 
protractor 25 is maintained through the pulley 
and band arrangement. The orientation of the 
protractor arm 23 with respect to the protractor 
24 is maintained through the pawl 44 and notch 
$3 mechanism. During much of the Ordinary 
routinse work, the orientation of the protractor 
arm 28 is such that the rulers thereon are parallel 
to the sides of the drawing board and to the pri 
mary lines of the drawing itself. At the same 
time the protractor reading is zero. As it be 
comes desirable to draw lines in the directions 
thus indicated at various positions on the board, 
the drafting head can be moved across the board 
by taking hold of the handle 39 or of one or the 
other of the rulers 30, 3i and pushing it into 
position. During this procedure it is usually de 
sirable to have the pawl 44 locked by the roller 
58 as shown in Figure 4. 

If it is desired to draw a line making an angle 
of 15 degrees with one of the primary directions, 
the left hand is placed upon the handle 39 and 
the thumb piece 7 is pressed by the left thumb. 
This causes the thumb bar 3 to move longi 
tudinally carrying with it the upper end of the 
rod S9. This latter acts as a lever the fulcrum 
of which is determined by the ball. The lower 
end of the rod 69 then moves in the direction op 
posite to the movement of the upper end and 
carries. With it the link 6 and the end of the lever 
arm 62 which is pivoted to said link at 68. This 
causes the lever Gi to turn upon the pivot 63 and 
to carry the roller 58 clear of the face 65 of the 
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pawl 44, as is shown in Figure 5, so that the pawl 
is now held in the notch 43 by the pawl spring 
48 only. By holding the handle 39 with the left 
hand and one or the other of the rulers 3), 3 
with the right hand, pressure is applied to force 
the ruler to take the desired position. When 
sufficient stress is applied the pawl 44 rises from 
the notch 3 in which it is seated and the entire 
protractor arm 28 moves. The thumb piece 74 
can now be released. When the 15 degree posi 
tion is arrived at, the pawl 44 falls into the corre 
sponding notch 43 and the roller 58, carried by 
the lever arm 68, acting under pressure applied 
by the spring 64, again locks said pawl 44 as in 
Figure 4 so that the protractor arm 28 is securely 
locked in its new position. in like manner the 
rulers can be set to draw lines in any of the most 
commonly employed directions. It is clear that 
when operated as thus described the machine 
has all of the advantages of any drafting ma 
chine with a thumb release as well as many other 
advantages. One such advantage is that the 
angle through which the protractor is turned is 
indicated by the number of clicks resulting from 
the pawl 44 passing notches 43 in the index plate 
and the protractor 24 need not be read as often 
as otherWise. . 

If the direction of the protractor arm is being 
changed frequently the device for locking the 
paw. A can be kept inoperative. This is ac 
complished by pressing the thumb piece 14 and 
moving the thumb bar 3 longitudinally as be 
fore and then moving the thumb piece laterally 
so that the notch near the end of the slot en 
gages the pin 5 as shown in Figure 5. The 
thumb is now removed from the thumb piece 4. 
The roller 58 will remain clear of the face 65 of 
the pawl 44 until the thumb bar 3 is released by 
a lateral movement imparted through the thumb 
piece 3. While the locking device is inopera 
tive as described, the protractor is held in the 
most used positions by the pawl 44 pressed into 
one of the notches 43 by the spring 48 only. 
Then when sufficient stress is applied to rotate 
the protractor arm 28, the pawl 44 rises from the 
notch 43 in which it is seated and the entire 
protractor arm moves. When the 15 degree po 
sition is arrived at, the pawl 44 falls into the cor 
responding notch 43 and the protractor arm is 
held in position. In like manner the rulers can 
be quickly set to draw lines in any of the most 
used positions. It will be noted that the entire 
manipulation as regards motions of both trans 
lation and rotation from One to another of the 
most used positions can readily be accomplished 
while holding one of the rulers 30, 3 only. It 
is clear that when the machine is operated in 
this manner the indexing device is entirely auto 
matic. 
When a line is desired in any position inter 

mediate between those provided for by the in 
dexing mechanism, either when thumb release 
indexing or automatic indexing is being used, 
the ruler is brought into said intermediate posi 
tion and the brake 2 is set to lock the pro 
tractor arm 28 in said position. 

Obviously, the machine can be modified so that 
the automatic indexing feature is omitted and 
So that the machine can only be operated by the 
thumb releasing mechanism. The only change 
required to make this modification from the ma 
chine heretofore described is to eliminate the 
spring 48. The operation of this modification is 
as follows: 
In order to rotate the protractor arm 28, the 
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thumb piece 74 is pressed, thereby carrying the 
roller 58 clear of the face 65 of the pawl 44, leav 
ing said pawl entirely free to rise Out of the 
notch 43. When the pawl 44 rises in this man 
ner it will stay clear of the notches 43 as long 
as the thumb piece 74 is depressed. When the 
thumb piece 74 is released the roller 58 is car 
ried by the lever arm 69, pressed by the spring 
64, against the pawl 44. Said pawl is thus urged 
against the index plate 23 in such a manner that 
its nose 47 will fall into the next notch 43 as the 
protractor arm is rotated. The roller 58 will 
then be carried by the arm 60 and wedged be 
tween the face 65 of the pawl 44 and the side 66 
of the recess, thereby firmly locking the pawl in 
the notch in which it is seated. 
Another modification of my invention is shown 

in Figure 8. The rod 69 passing through the ball 
70, the thumb bar 73, and the thumb piece 74 
are of the same construction and arrangement as . 
already shown and described. A cam 8, pivoted 
at 82, is pressed by a spring 83 So that its face 84 
bears against the pawl 4 locking the nose 47 of 
said pawl in one of the notches 43 of the index 
plate 23. An arm 85 on the cam 8 is pivoted at 
86 to one end of a link 87. A small hole through 
said link near its other end receives and there 
by engages the lower end of the rod 69. AS shown 
in Figure 8 the pawl 44 is locked in one of the 
notches 43. It is clear that when the thumb 
piece 74 is pressed the cam 8 will be turned 
about its pivot 82 and its face 84 will be moved 
away from the pawl 44 so that said pawl can rise 
out of the notch in the indeX plate when Suffi 
cient force is applied to the protractor arm to 
overcome the force exerted by the Spring 48. 
When the thumb piece 74 is depressed it can be 
moved laterally so that the notch 78 at one end 
of the slot 77 engages the pin 75. The locking 
device will then remain inoperative until the 
thumb piece 4 is moved so as to disengage the 
notch 78 from the pin 75. The construction of 
the remainder of this modification and the luse 
and operation of said modification are deemed 
to be apparent from the description of the index- 4: 
ing means shown in Figures 1-7 inclusive and 
Will therefore not be repeated herein. 

Still another modification of my invention is 
shown in Figure 9. A cam 89, pivoted to the paw 
44 at 90, is pressed by the spring 9 so that its 
face 92 bears against the pin 93 thus locking the 
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pawl 44 with its nose 47 in one of the notches 
43 of the index plate 23. An arm 94 on the can 
89 is pivoted at 95 to one end of a link 96. The 
other end of said link is pivoted at 9 to the 
bell crank 98 affixed to the lower end of the shaft 
99. Another bell crank 0 is mounted on the 
upper end of the shaft 99 and pivoted at 0 to 
one end of a thumb bar 02, said thumb bar 
carrying at its other end the thumb piece 03. A 
slot 104 in the thumb bar receives and is guided 
by the pin 5. As shown in Figure 9 the pawl 
44 is locked in one of the notches 43. It is clear 
that when the thumb piece C3 is pressed the 
shaft 99 will rotate and move the link 96 in such 
a manner as to rotate the cam 89 about its pivot 
98 so that its face 92 is moved away from the pin 
93. The pawl 44 will then be free to rise out of 
the notch in the index plate when sufficient force 
is applied to the protractor arm to overcome the 
force exerted by the spring 48. When the thumb 
piece 93 is depressed it can be moved laterally 
so that the notch 05 at one end of the slot 04 
engages the pin 5. The locking device will then 
remain inoperative until the thumb piece S is 
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2,248,731 
moved so as to disengage the notch 05 from the 
pin 75. From this description it is clear that the 
actual manipulation of this device is practically 
the same as in operating either of the two devices 
already described and shown in Figures 2 to 8 
inclusive even though its mechanism is somewhat 
different. 
From the foregoing description taken in con 

nection With the accompanying drawings, the 
uses, advantages, and operation of the drafting 
machine of my invention will be readily under 
stood by those skilled in the art to which the 
invention appertains. While I have described 
the principle of operation together with the 
forms of my invention which I now consider to 
be the best embodiments thereof, I desire to 
have it understood that the machine shown is 
merely illustrative and that the invention is not 
to be limited to the details disclosed herein, but 
is to be accorded the full scope of the appended 
claims. 
I claim: 
1. The combination of a member movable over 

a flat Surface while its orientation with respect 
to Said flat surface is maintained through me 
chanical linkage to said flat surface, a second 
member attached to the first member and ro 
tatable With respect to said first member, holding 
means Operating between said two members for 
holding said members in any one of a plurality 
of prescribed angular relationships to each other, 
Said holding means being releasable by forcibly 
rotating the second member, and locking means 
acting directly on said holding means for pre 
venting the release of said holding means. 

2. In a drafting machine, the combination of: 
a protractor movable over a board while its 
Orientation with respect to the board is main 
tained through mechanical linkage to said board, 
a protractor arm rotatable with respect to said 
protractor and having means for holding one or 
more rulers, holding means operating between 
Said protractor and said protractor arm for 
holding the protractor arm in any one of a plu 
rality of fixed angular relationships with respect 
to Said protractor while the usual stresses are 
applied to Said protractor arm in moving it 
acroSS Said board, but releasing said protractor 
arm when greater stresses are applied to said 
arm for the purpose of changing its angular 
position, locking means adapted to press against 
Said holding means for preventing the release 
of Said holding means and means for controlling 
the Operation of said locking means. 

3. The combination of a member movable over 
a flat Surface while its orientation with respect 
to Said flat Surface is maintained through me 
chanical linkage to said flat surface, a second 
member attached to the first member and ro 
tatable with respect to said first member, hold 
ing means operating between said two members 
releasable by forcibly rotating the second mem 
ber, locking means acting directly on said hold 
ing means to positively prevent the release of 
Said holding means and means for controlling 
the operation of said locking means through the 
manipulation of a single member. 

4. The combination of a disk movable over 
a board while its orientation with respect to the 
board is maintained through mechanical linkage 
to Said board, an arm rotatable about said disk, 
holding means operating between said disk and 
Said arm comprising V-shaped notches in said 
disk, a pawl pivoted to said arm, said pawl hav 
ing a nose adapted to be received by said notches, 
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a spring forcing the nose of said pawl against 
the periphery of said disk, and locking means 
adapted to press against and lock Said pawl in 
holding position. 

5. The combination of a disk movable over a 
board while its orientation with respect to the 
board is maintained through mechanical linkage 
to said board, an arm rotatable about Said disk, 
holding means operating between said disk and 
said arm comprising V-shaped notches in Said 
disk, a pawl pivoted to said arm, said pawl hav 
ing a nose adapted to be received by Said notches, 
a spring forcing the nose of said pawl against 
the periphery of said disk and locking means 
for preventing the release of said holding means, 
said locking means comprising a locking member 
urged against the pawl in such a manner as to 
prevent any movement of the nose of Said pawl 
from the notch in which it is seated. 

6. The combination of a disk movable over a 

5 

5 
secured to said protractor, V-shaped, notches 
around the periphery of said disk, a pawl having 
a nose adapted to engage said V-shaped notches, 
a spring urging the nose of said pawl against the 
periphery of said disk, locking means for pre 
venting the release of said holding means, said 
lockingmeans comprising alocking member adapt 
ed to be urged against the pawl in Such a man 
ner as to prevent any movement of the nose of 
said pawl from the notch in which it is seated, 
resilient means urging said locking member 

20 board while its Orientation with respect to the 
board is maintained through mechanical linkage 
to said board, an arm rotatable about said disk, 
holding means operating between said disk and 
said arm comprising V-shaped notches in said 
disk, a pawl pivoted to said arm, said pawl 
having a nose adapted to be received by said 
notches, a spring forcing the nose of said pawl 
against the periphery of said disk, locking means 
for preventing the release of said holding means, 
said locking means comprising a locking mem 
ber urged against the pawl in Such a manner 
as to prevent any movement of the nose of said 
pawl from the notch in which it is seated, and 
means for controlling the operation of said lock 
ing means comprising a lever System adapted to 
move the locking member through the manipu 
lation of a single member. 

7. In a drafting machine, the combination of: 
a protractor movable over a board while its ori 
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against said pawl, and a movable thumb piece 
operatively connected with said locking member 
and in engagement with said handle, - 

9. In a drafting machine, the combination of: 
a protractor movable over a board while its Orien 
tation with respect to the board is maintained 
through mechanical linkage to saidboard, a pro 
tractor arm rotatable with respect to said pro 
tractor and having means for holding one or more 
rulers, a handle connected to said protractor arm, 
holding means operating between said pro 
tractor and said protractor arm for holding the 
protractor arm in any one of a plurality of fixed 
angular relationships with respect to said pro 
tractor, said holding means comprising a disk 
secured to said protractor, V-shaped notches 
around the periphery of said disk each of whose 
sides are at approximately ninety degrees to 
each other and so positioned that the bisector of 
each notch is a radius of the disk and each notch 

40 entation with respect to the board is maintained 
through mechanical linkage to said board, a pro 
tractor arm rotatable With respect to Said pro 
tractor and having means for holding one or 
more rulers, holding means operating between 
said protractor and said protractor arm for hold 
ing the protractor arm in any one of a plurality 
of fixed angular relationships with respect to 
said protractor, said holding means comprising 
a disk secured to said protractor, V-shaped 
notches around the periphery of said disk, a 
pawl having a nose adapted to engage said V 
shaped notches, a spring urging the nose of 
said pawl against the periphery of said disk, 
locking means for preventing the release of Said 
holding means, Said locking means comprising 
a locking member adapted to be urged against 
the pawl in such a manner as to prevent any 
movement of the nose of said pawl from the 
notch in which it is seated, resilient means urging 
Said locking member against Said pawl, and 
means for controlling the operation of said lock 
ing means. 

8. In a drafting machine, the combination of: 
a protractor movable over a board while its 
Orientation with respect to the board is main 
tained through mechanical linkage to said board, 
a protractor arm rotatable with respect to said 
protractor and having means for holding one or 
more rulers, a handle connected to said pro 
tractor arm, holding means operating between 
Said protractor and said protractor arm for hold 
ing the protractor arm in any one of a plurality 
of fixed angular relationships with respect to said 
protractor, said holding means comprising a disk 
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having a recess at its apex, a pawl having a nose 
adapted to engage said V-shaped notches, a spring 
urging the nose of said pawl against the periphery 

3 of said disk, locking means for preventing the 
release of said holding means, said locking means 
comprising a locking member adapted to be 
urged against the pawl in such a manner as to 
prevent any movement of the nose of said pawl 
from the notch in which it is seated, resilient 
means urging said locking member against Said 
pawl, and means for controlling the operation of 
said locking means comprising a lever system. 
adapted to move the locking inember through 
the manipulation of a thumb-piece located 
adjacent to the handle. - 

10. In a drafting machine, the combination of: 
a disk movable over a board while its orientation 
with respect to the board is maintained through 
mechanical linkage to said board, an arm ro 
tatable about said disk and provided with means 
for holding one or more rulers, holding means 
operating between said disk and said arm for 
holding said arm in any one of a plurality of 
fixed angular relationships with respect to said 
disk, said holding means embracing V-shaped 
notches around the periphery of said disk each 
of Whose sides are at approximately ninety de 
grees to each other and so positioned that the 
bisector of the angle between the sides of each 
notch is a radius of the disk and each notch 
having a recess at its apex, a pawl having a nose 
adapted to engage said V-shaped notches, a 
Spring urging the nose of said pawl against the 
periphery of said disk, and manually controlled 
means for locking the nose of said pawl in any 
one of said notches. 

11. The combination of a member movable 
over a flat surface while its orientation with 
respect to said flat surface is maintained through 
mechanical linkage to said flat surface, a second 
member attached to the first member and ro 
tatable With respect to said first member, hold 
ing means operating between said two members, 
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and locking means adapted to press against and 
prevent release of said holding means. 

12. The combination of a member movable 
over a flat surface while its orientation with re 
Spect to said flat surface is maintained through 
mechanical linkage to said flat surface, a second 
member attached to the first member and ro 
tatable with respect to said first member, holding 
means operating between said two members com 
prising a holding member and a locking means 
acting directly On Said holding means for locking 
Said holding member in the holding position, 
and means for controlling the operation of said 
locking means through the manipulation of a 
Single member. 

13. The combination of a disk movable over 
a board While its orientation with respect to the 
board is maintained through mechanical linkage 
to said board, an arm rotatable about said disk, 
holding means operating between said disk and 
Said arm comprising V-shaped notches in said 
disk, a pawl pivoted to said arm, said pawl having 
a nose adapted to be received by said notches, 
and locking means for urging the nose of said 
pawl against the periphery of said disk and pre 
venting any movement of the nose of said pawl 
from the notch in which it is seated. 

14. In a drafting machine, the combination of: 
a protractor movable over a board while its ori 
entation. With respect to the board is maintained 
through mechanical linkage. to said board, a 
protractor arm rotatable with respect to said 
protractor and having means for holding one or 
more rulers, a handle connected to said pro 
tractor arm, holding means operating between 
Said protractor and said protractor arm for hold 
ing the protractor arm in any one of a plurality 
of fixed angular relationships with respect to 
Said protractor, said holding means comprising 
a disk secured to said protractor, V-shaped 
notches around the periphery of said disk and a 
pawl having a nose adapted to engage said 
V-shaped notches, locking means securing said 
holding means, said locking means comprising a 
locking member adapted to be urged against the 
pawl in Such a manner as to Seat the nose of said 
pawl in any one of the notches in said disk and 
to prevent any movement of the nose of said 
pawl from the notch in which it is seated, resil 
ient means urging said locking member against 
said pawl, and a movable thumb piece operatively 
connected with said locking member and in en 
gagement with said handle. 

15. The combination of a disk movable over 
a Surface, mechanical linkage for maintaining 
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the orientation of said disk with respect to the 
Surface, an arm rotatable about said disk, hold 
ing means embracing a detent for maintaining 
said arm in any One of a plurality of prescribed 
angular positions With respect to said disk, lock 
ing means adapted to act directly on said detent 
and lock said holding means in operative posi 
tion and means for controlling the operation of 
said locking means. 

16. A drafting machine comprising a disk now 
able over a drafting Surface, mechanical link 
age for maintaining the orientation of said disk 
with respect to the drafting Surface, a ruler car 
rying arm rotatable about said disk, holding 
means for holding said arm in any one of a 
plurality of prescribed angular positions with 
respect to said disk, said holding means enblac 
ing notches in said disk, a pawl pivoted to said 
arm, Said pawl having a nose so constructed and 
arranged as to fit into holding position in any 
one of said notches and locking means adapted 
to act directly on said pawl to lock the same in 
holding position. 

17. A drafting machine comprising a disk mov 
able. Over a drafting surface, mechanical linkage 
for maintaining the orientation of said disk with 
respect to the drafting surface, a ruler carrying 
arm rotatable about said disk, holding means 
for holding said arm in any one of a plurality 
of prescribed angular positions with respect to 
Said disk While the necessary force is applied to 
Said arm in moving it over the drafting surface 
and for releasing said arm when greater force 
is applied to said arm for the purpose of chang 
ing its angular position with respect to said disk, 
said holding means embracing V-shaped notches 
in said disk, a detent carried by said arm, said 
detent having a nose of arcuate form so con 
structed and arranged as to fit into and make 
Stable two-point contact With the sides of any 
one of Said notches, and locking means adapted 
to lock said detent in holding position in any 
one of said notches. . 

18. A drafting machine comprising a disk mov 
able over a drafting surface, mechanical linkage 
for maintaining the orientation of said disk with 
respect to the drafting surface, a ruler carrying 
arm rotatable about said disk, holding means 
embracing a detent for maintaining said arm in 
any one of a plurality of prescribed angular posi 
tions with respect to said disk, and locking means 
adapted to act directly on said detent and lock 
the same in operative position. 

FLOYD G. EUBANKS. 


