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This invention relates to drafting machines 
and more particularly to improvements in a 
universal drafting machine of the parallel motion 
type whereby the flexibility and range of adjust 
ment of the machine are greatly improved. 

It is accordingly an object of the present in 
vention to provide an improved universal draft 
ing machine. A still further object is to provide 
an improved portable universal drafting machine 
which may be readily folded into a compact 
relation for transport. These and other objects 
and advantages of the invention will, however, 
hereinafter more fully appear. ? ........ ‘‘ 

In the accompanying drawings there is shown 
for purposes of illustration one form which the 
invention may assume in practice. 

in these drawings: 
Fig. 1 is a plan view of a drafting machine, 

constructed in accordance with a preferred illus 
trative embodiment of the invention. 

Fig. 2 is a side elevational view of the drafting 
inachine shown in Fig. 1. 
Fig. 3 is a vertical sectional view taken Sub 

stantially on line 3-3 of Fig. 1, with the parts in 
folded transport position. - 

Fig. 4 is an enlarged fragmentary plan view 
of the main protractor head shown in Fig. 1. 

Fig. 5 is a view similar to Fig. 4, . With the 
protractor arm adjusting means in released posi 
tion, and with an angularly adjusted position of 
the protractor arm indicated in dotted lines. 

Fig. 6 is an enlarged vertical Sectional view 
taken substantially on line 6-6 of Fig. 1, illus 
trating details of the intermediate or auxiliary 
protractor head. • - x . . . . 

Fig. 7 is a detail vertical sectional view taken 
substantially on lines 7-7 of Fig. 5, through the 
main protractor head. . . : 
Fig. 8 is an enlarged vertical sectional view 

through the main protractor head, Said view 
taken substantially on line 8-8 of Fig. 1. 

Fig. 9 is a diagrammatic view showing the Wide 
range of positions obtainable with a given anchor 
location, and showing the machine operating 
both to the left and to the right of the anchor. 

in this illustrative embodiment of the inven 
tion, the improved drafting machine is generally 
designated and generally comprises a portable 
anchor 2, pairs of pivotally connected parallel 
motion connections 3 and 4, a main protractor 
head 5 and an intermediate or auxiliary pro 
tractor head G. Swiveled on the main protractor 
head is a protractor arm T carrying scales or 
rulers 8, 8 arranged in right angular relation, 
as shown in Fig. 1, and each provided with linear 
graduations along its opposite edges, 
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The portable anchor 2 includes a weighted base 
9, herein having three equally spaced legs 0 
provided with rubber-protected feet i II, so that 
firm three-point contact with a drawing surface 
designated S in Fig. 2, such as the plane top of 
a desk or drawing board, is attained. A handle 
2 projects upwardly from the base and is formed 

with a transverse grasping portion 3 whereby 
the base may be readily transported. 
The parallel motion connections 3 and 4 may 

assume any known form and herein respectively 
comprise pairs of parallel arms or links 4, 4 
and 5, 15, and the outer ends of the outer links 
4 are pivotally connected to parallel upright 

pivot pins 6 secured to the top of the base 9, 
and these arms, at their inner ends, are pivot 
ally connected to parallel upright pivot pins 7 
Secured to the top of a circular plate 8 (see Fig. 
6) of the intermediate protractor head 6. The 
adjacent ends of the inner pair of parallel links 
5, 5 are pivotally connected to parallel upright 

pivot pins 9 secured to the bottom of a rotatable 
circular botton plate 20 of the intermediate 
protractor head 6. The inner ends of the inner 
arms 5, 5 are pivotally connected to parallel 
upright pivot pins 2 secured to a circular top 
plate 22 of the main protractor head 5. This cir 
cular plate is provided. With circumferential 
graduations 23, and the Swiveled protractor arm. T 
carries a pointer 24 whereby proper setting of the 
protractor arm may be readily determined. The 
pivotal axes of the pairs of parallel links are 
equally spaced apart and are So arranged and 
constructed that a parallel motion adjustment 
of the main protractor head 5 is afforded so that 
the zero graduation on the upper plate 22 may be 
maintained parallel to a horizontal line in all ad 
justed positions of the main protractor head. 
The intermediate or auxiliary protractor head 6 

has a central pivot pin 25 (see Fig. 6) formed with 
an enlarged lower head 26 Secured to the rotatable 
lower plate 20, and this pin projects axially 
through a lined central openings in the plates 20 
and 8. The upper portion of the pivot pin 25 
is threaded for engagement with a rotatable 
clamping nut 27 provided with a knurled oper 
atting handle 28. Surrounding the pivot pin 25 
and arranged between the top plate 8 and the 
nut 27 is a suitable washer 29. When the nut 2. 
is tightened, the plates 8 and 20 of the inter 
mediate protractor head are frictionally clamped 
together firmly to lock the parts in adjusted posi 
tion. The upper plate 8 has circumferential 
graduations 30 and the lower plate has attached 
thereto, at diametrically opposite pointS, pointers 
31, 3 whereby the proper setting of the inter 
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mediate protractor head may be readily deter 
mined. 
The main protractor head 5, in this illustrative 

construction, has Worm gear teeth 33 on the pe 
ripheral edge of the circular plate 22, and a tan 
gentially arranged worm 34 is engageable with 
these gear teeth, as ShoWn in Fig. 4. The Worm is 
fixed to a rotatable horizonal Shaft 35 journaled 
in a Swiveled bracket 36 pivoted at 37 on an up 
right pivot Screw Secured to a circular botton 
plate 38, hereinformed integral with the pro 
tractor arm , Secured to the shaft 35 at the 
outer Side of the bracket is an operating handle 
39 whereby the Worm, 34 may be rotated. This 
handle has circumferential graduations 40, and 
a cooperating pointer 4 is Secured to the bracket 
to provide micrometric adjustment of the pro 
tractor arm. The bracket 36 has an integral arm 
42 projecting outwardly from its pivot, and this 
arm is engaged at itS Outer end preferably by a 
bent wire spring 43. This Spring is attached to a 
pin i? on the protractor arm and engages a pin 
t5 on the lever arm 42 so that the bracket 36 
is swung on its pivotal mounting constantly to 
urge the worm 3 toward meshing engagement 
With the Worm gear teeth. When the pin 45 is 
pressed inwardly to Swing the arm 32, the Spring 
43 is compressed, Swinging the worm 3, out of 
engagement with the worm gear teeth to the posi 
tion shown in full lines in Fig. 5, thereby to free 
the protractor arm for Swinging moveinent. The 
main protractor head has a cential pivot pin 6 
formed with an enlarged bottom head 47 which 
engages the bottom of the plate 38 and provides 
a smooth sliding support for the main protractOl' 
head as the latter is moved over the dra Wing Sur 
face. This pivot pin passes axially through alined 
openings in the plates 38 and 22 and is threaded 
at its upper end for engagement by a clanping 
nut 43 provided with a knurled Operating haíldle 
49. When the nut 48 is tightened, the plates 22 
and 38 are frictionally clamped together to lock 
the protractor arm in its adjusted position. 
The protractor arm T, in this instance, has 

three equally spaced radial airin portions 5i, 52 
and 53, and the rulers or Scales 8 are attached 
to the arm portions Si and 52 in right angular 
relation, as shown in Fig. 1. These rulers may 
be readily slidingly detached from these arm por 
tions, and each ruler carries a clanping Screw 
5 receivable in a slot 5 of a slotted outer por 
tion of the arm portions, and Spaced pins 55 on 
the rulers also enter the slots 55 firmly to hold 
the rilers in allinement with the arm portions 
when the screws 56 are tightened. The rulers 
are preferably each provided with a clamping 
Screw and pin at its outer end SO that either 
end of the rulers may be attached to the arm 
portions of the protractor arm. When it is de 
sired to operate the machine in a left hand posi 
tion at the left of the anchor 2, as viewed in Fig. 
9, the upper ruler 8, shown in Fig. 1, may be de 
tached from the upper arm portion 5 and at 
tached to the lower arm portion 33 in right 
angular relation to the horizontal ruler. By 
loosening the clamping nut of the intermediate 
protractor head G and by releasing the clamp and 
worn of the main protractor head 5, the main 
protractor head and the protractor arm may be 
shifted to the left through 180 from the position 
shown in Fig. 1 to enable the machine to operate 
as a left hand machine in the manner clearly 
shown in dotted lines in Fig. 9. 
To obtain compactness during transport, the 

inner parallel arms 5, 15, when the clamping 
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4. 
nut 27 of the intermediate protractor head is 
loosened, may be swung beneath the base 9 into 
substantial parallelism with the outer arms , 
4 in the manner shown in Fig. 3. As the arms 
5, 5, are swung beneath the feet 0 of the base, 

the arms, due to their inherent resiliency, may 
be sprung downwardly sufficiently to clear the 
feet, and when the feet are cleared, the arms may 
be released so that they aSSume the folded posi 
tion shown between the feet. When the arms 
are in their folded position, a screw 5 may be 
inserted in a central opening 58 in the base 9 
So that the lower threaded end 59 of the Screw 
may be screwed into a threaded i receSS 60 cen 
trally in the top of the operating handle 49 of 
the main protractor head clamp, and When the 
screw 57 is tightened, the parts are firmly locked 
in their folded position SO that the machine may 
be readily transported. 
The manner of use of the improved drafting 

machine will be readily apparent from the de 
Scription given. When the parts are in the po 
Sition. ShOWn in Fig. 1 and in full lines in Fig. 9, 
the Zero graduation of the main protractor head 
5 is maintained parallel to a horizontal line by 
the parallel motion connections 3 and 4, and 
during adjustment of the main protractor head, 
as for example, into the several dotted line posi 
tions shown at A, B and C at the right of the 
anchor 2 in Fig. 9, the lower ruler. 8 is main 
tained parallel to a horizontal line With the up 
per ruler in a right angle position. By 1oosen 
ing the clamping nut 8 of the main protracto 
head 5 and releasing the Worm 34 from the Worm 
gear teeth 33, as ShoWn in Fig. 5, the protractor 
arm may be freely SWung on its pivotal mount 
ing relative to the main protractor head into 
Various angular positions, as for example, the 
dotted line position shown in Fig. 5. The Worm 
bracket 36 may then be released so that the spring 
43 moves the worm into meshing engagement 
With the Worm gear teeth and then the handle 
39 may be rotated to turn the worm to effect 
micrometric adjustment of the protractor arm. 
In any SWiveled position of the protractor arm, 
the nut 48 may be tightened by turning the han 
dle 49 firmly to lock the arm in adjusted posi 
tion. If it is desired to move the Zero gradua 
tion of the main protractor head 5 into an in 
clined position, as for example, to a position at 
a 30° angle as indicated in dotted lines in Fig. 1, 
the clamping nut 27 of the intermediate protrac 
tor head 6 may be loosened to permit rotation 
of the bottom plate 29 relative to the top plate 
8, and when the inner arms 5, 15 assume the 

dotted line position indicated, the clamping nut 
27 may again be tightened to hold the parts firm 
ly in adjusted position. When the protractor 
head 5 is in the angularly disposed position shown 
in dotted lines in Fig. 1, the protractor arm 
T may be Swiveled into different positions rela 
tive to the main protractor head. While the Zero 
graduation of the latter eXtends in parallelism 
with the line of the 30° angle, thereby attaining 
rapid adjustment of the rulers 8, 8 Without ne 
cessitating mathematical figuring of the angle 
each time an adjustment of the protractor arm is 
made. Obviously, the main protractor head 5 
may be set at any desired angle without disturb 
ing the angular setting of the main protractor 
head, and when the clamping nut 27 of the in 
termediate protractor head 6 is again released, 
the setting of the main protractor head may be 
quickly returned into its original position. With 
the zero graduation parallel to a horizontal line. 
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By loosening the clamping nuts of the protrac 
tor heads 5 and 6 and by changing the position 
of one of the rulers 8 with respect to the protrac 
tor arm, the machine may be quickly changed 
from a right hand machine, as shown at the right 
of the anchor 2 in Fig. 9, to a left hand machine, 
as shown to the left of the anchor in Fig. 9. 
When the machine is in its left hand position, 
it may be adjusted into the dotted line positions 
indicated at D, E, F and G in Fig. 9. The porta 
ble anchor 2 of the drafting machine may be 
placed at any desired location on the drawing 
surface S either at the left (Fig. 1) or at the 
right or may be centrally located, as shown in 
Fig. 9. 
AS a result of this invention, an improved uni 

versal drafting machine of the parallel motion 
type is provided which has increased flexibility 
and range of adjustment over previous known 
devices. By the provision of the intermediate 
protractor head at the point of pivotal connec 
tion of the parallel motion arms, the main pro 
tractor head may be quickly adjusted to any 
desired angle without disturbing the angulat' 
setting thereof, thereby to facilitate manipula 
tion of the protractor arm and, as a result, ex 
pediting the making of drawings. It will fur 
ther be evident that by provision of the auxiliary 
and main protractor heads and the novel struc 
ture of the rulers and protractor arrin, the ma 
chine may be readily converted from a right hand 
machine to a left hand machine, and Vice Versa. 
By the feature of folding the parallel motion 
arms into substantial parallelism and by making 
the anchor readily portable, transport of the 
machine is facilitated. Other manners of use 
and advantages of the invention will be clearly 
apparent to those skilled in the art. 
While there is in this application specifically 

described one form which the invention may as 
sume in practice, it will be understood that this 
form of the same is shown for purposes of illus 
tration and that the invention may be embodied 
and modified in various other forms Without de 
parting from its spirit or the scope of the ap 
pended claims. 
What I claim as new and desire to secure by 

letter's Patent is: 
1. In a drafting machine, the combination 

comprising a portable anchor having a trans 
porting handle and a weighted base adapted to 
be placed in any desired position on a plane 
drawing surface and by its own Weight providing 
a fixed point for the machine, Said base having 
a body portion, a protractor head having a 
Swiveled protractor arm, pairs of parallel motion 
connections operatively connected together and 
disposable in different angularly related positions 
for connecting said protractor head to said 
anchor, said connections arranged in Superin 
posed relation, one in planes above said base and 
the other in planes, parallel to Said first men 
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6 
tioned plane below Said body portion of Said basé, 
a1d Said arms being disposable in folded relation 
With said connections in substantial parallelism 
and with the swivel axis of the protractor arm 
located below said body portion at the center of 
Said base, said protractor head having lock 
receiving neans at the swivel axis thereof, and 
IccKing means on said base at the center thereof 
and engageable With said receiving means for 
Sectring Said head to Said base, thereby to pro 
Wide a compact transportable unit. 

2. In a drafting machine, the combination 
Comprising a portable anchor having a trans 
porting handle and a weighted base adapted to 
be placed in any desired position on a plane 
drawing Surface and by its own weight providing 
a fixed point for the machine, said base having 
a body portion, a protractor head having a 
SWiveled protractor arm, pairs of parallel motion 
connections operatively connected together and 
disposable in different angularly related positions 
for connecting Said protractor head to said 
anchor, Said connections arranged in Superim 
posed relation, one in planes above said base and 
the other in planes, parallel to said first men 
tioned planes, below said body portion of said 
base, and said airins being disposable in folded 
relation with said connections in substantial 
parallelis in and with the SWivel axis of the pro 
tractor arm located below Said body portion at 
the center of Said base, Said protractor head hav 
ing a threaded boss at the swivel akis thereof, 
and a screw on said base at the center thereof 
and engageable With Said threaded boss for Se 
curing said head to said base, thereby to provide 
a compact transportable unit. 

JOSEPH. F. JOY, 
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