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1. 
This invention relates to drafting instruments 

and more particularly to instruments for draw 
ing spaced parallel lines such as cross-section 
lines sometimes also called cross-hatching. 

Nearly all mechanical drawings of parts or a S 
semblies include cross-section views to clarify in 
tricate structures and particularly to show the 
relationship of various parts in assemblies. Parts 
Which are shown in section are section lined or 
cross hatched by drawing a series of lines usually at 
45° to the right or to the left of the base line 
of the drawing. By means of various combina 
tions of full lines, broken lines, light and heavy 
lines, it is possible to indicate the type of mate 
rial which is shown in sectional view according 
to standards adopted by the various engineer 
ing societies. 
CrOSS Section lining Will enhance the appear 

ance of the drawing only if like lines are of uni 
form weight and uniformly spaced over the en 
tire drawing. To accomplish this effect without 
mechanical means requires constant care and 
attention on the part of the draftsman and con 
Sunes a large part of the draftSman's time. 
The object of the present invention is to pro 

vide a drafting instrument which will enable the 
draftsman to make uniformly spaced lines rap 
idly and with a minimum amount of concentra 
tion on the draftsman's part, 
Another object of the present invention is to 

provide a drafting instrument for section lining 
consisting of a minimum number of parts so that 
the instrument can not get out of working order 
yet will give a plurality of predetermined spac 
ingS as may be required by the draftsman. 
A further object of the invention is to provide 

a drafting instrument for section lining in the 
form of a standard drafting instrument which 
nearly every draftsman requires as part of his 
regular tools, 
A still further object of the invention is to pro 

vide a drafting instrument for section lining 
which can be used in any position on a drawing 
and does not require the insertion of thumbtacks 
or fastening devices through the face of the 
drawing. 
Another object of this invention is to provide 

a drafting instrument for section lining which is 
inexpensive to manufacture so that its cost Will 
not be appreciably more than the standard in 
Strument which the draftsman always requires. 

It is a particular object of this invention to 
provide in a drafting instrument for drawing 
Spaced parallel lines, a body with a ruling edge, 
an aperture in said body with at least two spaced 
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apart elements, means oscillatably mounted in 
Said aperture having a plurality of pairs of co 
Operating elements in similar relative positions 
but at different distances apart coacting with 
Said Spaced apart elements of said aperture so 
that a different maximum relative movement is 
obtained for each of a plurality of positions of 
Orientation of the oscillatable means within said 
aperture. 

Still another object of the invention is to pro 
Wide in a drafting instrument for drawing spaced 
parallel lines, a body with a ruling edge, an ap 
erture in Said body with at least two spaced 
apart elements, and a pair of Substantially paral 
lel guiding Walls, grooved projections on said 
parallel walls, means Oscillatably mounted in said 
aperture having a plurality of pairs of cooperat 
ing elements in Similar relative positions but at 
different distances apart and having a pair of 
Substantially parallel edges, ridges on said paral 
lel edges to form a Snap fit with said grooved 
projections, the said elements of said oscillatable 
means and said elements of Said aperture coact 
ing so that a different maximum relative move 
ment is obtained for each of a plurality of po 
Sitions of orientation of the oscillatable means 
Within Said aperture. 
These and other objects and advantages of the 

invention will be apparent from the following 
detailed description read in connection. With the 
drawings in which 

Fig. 1 is a view in plan showing a 45° triangle 
embodying the present invention; 

Fig. 2 is a portion of Fig. 1 in section along 
the line 2-2 looking in the direction of the air 
roWs; 

Fig. 3 is a fragmentary view in plant of a por 
tion of Fig. 1 with a part removed to show de 
tails of construction; and, 

Fig. 4 is a view in plan of One of the partS 
shown in Fig. 1. 
This invention for a drafting instrument to 

draw spaced parallel lines is adaptable to many 
types of drafting instruments of any desired shape 
although it is most conveniently applied to One 
of the draftsman's regular tools such as a triangle. 
Accordingly, the invention is illustrated in an 
embodiment as applied to the draftsman's con 
ventional 45° triangle which as is Well known can 
be made of transparent sheet plastic such as Cel 
luloid, Winylite, Lucite or opaque materials Such 
as wood, metal, etc. The conventional triangle 2 
illustrated in Fig. 1 has the usual exterior ruling 
edges 3, 5 and and may be made in any Con 
yenient dimensions such as 6 inches or 8 inches 
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along the base 7 or altitude 5. Within the body 
may be provided the usual triangular cut-out 4 
which serves to lighten the Weight of the instiu 
ment, to assist in its manufacture, to provide 
means for picking up the instrument from a 
smooth surface such as a drawing and to prevent 
warping or curling of the instrument. The tri 
angular cut-out portion 4 is Spaced slightly differ 
ently froin that in the usual conventional triangle 
to provide room for another aperture 6 illustrated 
as generally rectangular in shape with the longer 
edges parallel to one side of the triangle such as 
the base . 
The aperture 6 includes in the form illustrated 

in Fig. 1 walls 8, , 2, 4 and 6 of which all 
except are the walls of a rectangle and Wall 

) is a diagonal across one corner which may be 
considered as obiique to one side and one end, 
The two longer parallel sides 8 and 4 as illus. 
trated in Fig. 3 are provided with projections 8 
from these Walls the details of which are shown in 
Fig. 2. A groove with walls 22 and bottom 24 is 
cut substantially in the center of the projections 
f8 forming lips 28. The grooved projections 8 
along a limited portion of the sides 8 and A serve 
to retain shuttle 30 in aperture 6 by cooperation 
With ridges on the edges of shuttle 3 which is 
illustrated in greater detail in Fig. 4. 

Referring again to Fig. 3 it will be noted that 
at one end of aperture 6 is a vertical wall 6 and 
at the opposite end a diagonal or oblique Wall f. 
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These two elements are spaced apart a distance 
to cooperate with the shuttle in a manner herein 
after described for permitting relative movement 
of a predetermined amount between the triangle : 
and the shuttle for the purpose of providing 
spaced lines in the manner. helreinafter furtheir 
described. - 
The shuttle 30 as illustrated in Fig. 4 is gener 

ally rectangular in outline and has relatively long 
parallel sides 32 and 40 which serve as guide 
edges. It also has end edges 36 and 44 and 
oblique edges 34, 38, 42 and 46. Each of the long 
parallel side edges 32 and 43 of the shuttle 39 
is of such relative dimensions as to slide smoothly 
along the walls 8 and 4 of the aperture. Longi 

40 

tudinal ridges. 48 (see Fig.2) are formed by cut- ... 
ting away portions of the side edges 32 and is 
to provide walls 50 and shoulders 52 of the ridges 
which cooperate with the grooved projections 18 
from the body and serve as retaining means for 
the shuttle 30. The shuttle 30 is thus oscillatabl 
mounted in the triangle 2. -" 

Indicia. 54, 56, 58 and 60 are provided on the 
shuttle indicating the spacing to be obtained when 
the shuttle is in particular positions by reference 
to an index arrow 62. Holes 64 or other means in 
the shuttle serve as finger grips for the spacing 
operation in the manner hereinafter described. 

Referring to Fig. 4 the indicia. 54 reads 'A' 
which as Will be seen from Fig. 1 is adjacent the 
indeX arrow 62. This indicia indicates that the 
relative movement permissible between the tri 
angle proper 2 and the shuttle 39 is a fixed dis 
tance equal to the horizontal distance between 
two 45° lines spaced 4 inch apart. This permis 
sible movement is due to the fact that the spae 
ing between the spaced apart elements of the 
aperture 6, namely, the side wall is and the 
oblique wall 19, is greater by the predetermined 
amount than the corresponding distance between 
cooperating elements on the shuttle and par 
ticularly the distance from end edge 44 to the 
oblique edge 34 of the shuttle. These relative 

- dimensions are such that the perpendicular dis 
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tance between successive lines drawn at the hy 
pothen use will be 4 inch apart. Obviously, the 
relative dimension could be such that the indicia, 
gives the distance apart of successive lines drawn 
along the altitude or vertical Side of the body 
meanber. The shuttle When in the position shown 
in Figure 1 may be moved a distance equal to 48 
of an inch times the secant of 45° to the right 
before the oblique edge 34 of the shuttle 39 will 
engage the oblique or diagonal Wall of the 
triangle. . - 

In order to permit drawing parallel lines alon 
the hypothen use 3 with a perpendicular spacing 
of as of an inch, the shuttle is removed from 
the triangle by Snapping it out of the aperture 
as can be readily done because of the flexibility of 
the triangle and particularly the web portion be 
tween the triangular aperture 4 and the shuttle 
aperture 6. When the Shuttle has been removed 
from the aperture, it is rotated 180° about an 
axis perpendicular to the plane of the shuttle and 
then reinserted in the aperture 6. When thus 
reoriented and reinserted, the indicia 58 reading 
“s' will be adjacent the index arrow 62. The 
edge 36 of the shuttle will be against the wall 6 
of the aperture and the oblique edge 42 of the 
shuttle 30 will be parallel with the oblique wall 

of the aperture. Because of the relative dimen 
sions between the end edge 36 and oblique edge 
42 of the shuttle 30 with respect to the corre 
sponding dimension between the wall 6 and the 
wall ) of the aperture 6, the relative movement 
in inches of the shuttle with respect to the tri 
angle will be a distance equal to is of an inch 
times the secant of 45°. -- 

If another of the possible line spacings is de 
sired such as is of an inch, the shuttle is snapped 
out of the aperture and turned over then put in 
such a position that the indicia. 56 "s' is adja 
cent the index arrow - 62 and then the shuttle as 
now oriented is snapped into place. If line spac 
ing of as of an inch is desired, the indicia 60 is 
by similar operation placed opposite the index 
arrow 62. 

It will be evident that any desired number of . 
line spacings may be secured with this combi 
nation by varying the position and characteris 
tics of the several elements involved. Instead of 
employing a diagonal wall fo and an oblique edge 
34 in cooperation with a walls and edge f6 and 
44, respectively, the diagonal edge O might, for 
example, be stepped and suitable cooperating 
stepped members provided at each of the corners 
of the shuttle. Other modifications of this gen 
eral arrangement will be evident to those skilled 
in the art. 

it) 

() 

The shuttle as illustrated in Fig. 1 is transpar 
ent but it will be clear that this as well as the 
triangle may be made from an opaque material 
in which case the indicia for each position of the 
shuttle and the index arrow can be stamped on 
both sides of the shuttle and triangle, respective 
ly. While in the preferred embodiment the shut 
tle 30 and aperture 6 are provided with cooperate 
ing members to retain the shuttle in position, the 
advantages of this construction may be dispensed 
with without sacrificing other advantages of the 
shuttle arrangement. - 

In operation, the draftsman placed the device 
with one edge such as the base 7 against a suit. 
able straightedge. By placing the thumb firmly 
on the shuttle it is held in position against the 
drawing; the other fingers of the left hand may 
then be used to move the triangle proper so that 
the oblique wall 10 of the aperture 6 engages the 
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edge 34 of the shuttle. While in this position the 
draftsman would draw a line with a pencil or 
ruling pen held in his right hand along an edge 
of the triangle such as the hypothen use 3. To 
draw a second line at the preselected distance 
from the first, the draftsman presses against the 
triangle with his fingers and with his thumb 
moves the shuttle to the left as viewed in Fig. 1 
so that the edge 44 of the shuttle engages the 
wall 6 of the triangle, then holding the shut 
tle in position against the drawing, the triangle is 
moved with the fingers until the oblique wall 0 
of the aperture 6 engages the edge 34 of the shut 
tle 30. The second line properly spaced from the 
first line may now be drawn along the edge 3 
of the triangle and the operation repeated as 
many times as is necessary to provide the desired 
number of spaced parallel lines. 

It will thus be seen that this invention pro 
vides a drafting instrument for readily drawing 
spaced parallel lines with any of a plurality of 
desired spacingS. 
We claim: 
1. In a drafting instrument for drawing spaced 

parallel lines, a body with a ruling edge, an aper 
ture in said body with at least two spaced apart 
elements, means which may be oriented with 
respect to said spaced apart elements oscillat 
ably mounted in said aperture having a plurality 
of pairs of cooperating elements in similar rela 
tive positions but at different distances apart co 
acting with said spaced apart elements of said 
aperture so that a different maximum relative 
movement is obtained for each of a plurality of 
positions of orientation of the oscillatable means 
within said aperture. 

2. In a drafting instrument for drawing spaced 
parallel lines, a body with a ruling edge, an aper 
ture in said body with at least two spaced apart 
elements, means which may be Oriented with 
respect to said spaced apart elements oscillat 
ably mounted in said aperture having a plurality 
of pairs of cooperating elements in Similar rela 
tive positions but at different distances apart CO 
acting with said spaced apart elements of Said 
aperture so that a different maximum relative 
movement is obtained for each of a plurality of 
positions for orientation of the oscillatable means 
within said aperture and means to retain Said 
oscillatably mounted means Within said aper 
ture. 

3. In a drafting instrument for drawing Spaced 
parallel lines, a sheet like body, a pentagonal 
aperture in said body, four Walls of said aper 
ture forming parts of a rectangle with a fifth wall 
at an oblique angle, an octagonal unitary shuttle 
oscillatably mounted in said aperture, four edges 
of said shuttle substantially parallel to the four 
right angle walls of said aperture, the other four 
edges of said shuttle in oblique positions each 
differently spaced with respect to the correspond 
ing parallel edges to coact with the oblique Wall 
of said aperture to limit the maximum relative 
lateral movement between said shuttle and said 
body, a different maximum relative movement 
being obtained when each of the oblique edges 
of said shuttle is an juxtaposition with the ob 
lique wall of said aperture. 

4. In a drafting instrument for drawing Spaced 
parallel lines, a body with a ruling edge, an aper 
ture in said body with at least tWO Spaced apart 
elements, and a pair of substantially parallel 
guiding walls, means which may be oriented with 
respect to said spaced apart elements oscillat 
ably mounted in said aperture having a plurality 
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6 
of pairs of cooperating elements in similar rela 
tive positions but at different distances apart and 
having a pair of substantially parallel edges to 
guide the oscillatable means within the aperture, 
said cooperating elements on Said Oscillatably 
mounted means coacting. With said Spaced apart 
elements of said aperture so that a different 
maximum relative movement is obtained for 
each of a plurality of positions of orientation of 
the oscillatable means within said aperture. 

5. In a drafting instrument for drawing spaced 
parallel lines, a body with a ruling edge, an aper 
ture in Said body With at least two Spaced apart 
elements, means which may be oriented with 
respect to said spaced apart elements oscillat 
ably mounted in said aperture having a plurality 
of pairs of cooperating elements in similar rela 
tive positions but at different distances apart, 
cooperating grooves and ridges on Walls of said 
aperture and edges of said oscillatable means to 
form a snap fit, the said elements of said oscillat 
able means and said elements of said aperture 
coacting so that a different maximum relative 
movement is obtained for each of a plurality of 
positions of orientation of the OScillatable means 
Within said aperture. 

6. In a drafting instrument for drawing spaced 
parallel lines, a body with a ruling edge, an aper 
ture in said body with at least two spaced apart 
elements, and a pair of substantially parallel 
guiding walls, grooved projections on said paral 
lel walls, means which may be oriented with 
respect to Said Spaced apart elements oscillat 
ably mounted in said aperture having a plurality 
of pairs of cooperating elements in similar rela 
tive positions but at different distances apart and 
having a pair of substantially parallel edges, 
ridges on said parallel edges to form a snap fit 
With Said grooved projections, the said elements 
Of Said oscillatable means and said elements of 
said aperture coacting so that a different maxi 
mum relative movement is obtained for each of 
a plurality of positions of orientation of the oscil 
latable means Within said aperture. 

7. In a drafting instrument for drawing spaced 
parallel lines, a body with a ruling edge, an aper 
ture in Said body with at least two spaced apart 
elements, one of said elements being an oblique 
Wall, naeans which may be oriented with respect 
to said spaced apart elements oscillatably mount 
ed in said aperture having a plurality of pairs 
of cooperating elements in similar relative posi 
tions but at different distances apart, one of each 
of Said pairs being an oblique edge, said elements 
of Said oscillatable means and said elements of 
Said aperture coacting so that a different maxi 
mum relative movement is obtained for each of 
a plurality of positions of orientation of the os 
cillatable means within said aperture. 

8. In a drafting instrument for drawing spaced 
parallel lines, a body, an aperture in said body 
With at least two spaced apart elements and hav 
ing a pair of substantially parallel Walls, a second 
aperture in said body having at least one wall 
substantially parallel to one of the said parallel 
walls of the first said aperture to form a flexible 
web between the two apertures, means which 
may be oriented with respect to said spaced apart 
elements oscillatably mounted in first said aper 
ture having a pair of substantially parallel edges 
and a plurality of pairs of cooperating elements 
in similar relative positions but at different dis 
tances apart, cooperating grooves and ridges on 
Walls of first said aperture and on edges of said 
Oscillatable means to form a snap fit, the said 
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elements of said oscillatable means and said ele 
ments. Of Said aperture coacting so that a different 
maximum relative movement is obtained for each 
of a plurality of positions of orientation of the 
OScillatable means Within Said aperture. 

9. In a drafting instrument for drawing Spaced 
parallel lines, a body in the form of a 45° tri 
angle, an aperture in said body with at least two 
Spaced apart elements and having a pair of sub 
stantially parallel walls substantially parallel to 
one of the edges of said triangle, a second aper 
ture in said body having at least one wall sub 
stantially parallel to said parallel walls of the 
first said agerture to form a flexible web between 
the two apertures, means which may be Oriented 
With respect to said Spaced apart elements oscil 
latably mounted in the first said aperture having 
a pair of Substantially parallel edges and a plu 
rality of pairs of cooperating elements in similar 
relative positions but at different distances apart, 

O 

- 8. 
cooperating grooves and ridges on the walls of 
the first Said aperture and on the edges of said 
OScillatable means to form a Snap, fit, the said 
elements of said oscillatable means and said ele 
ments of said aperture coacting so that a different, 
maximum relative movement is obtained for each 
of a; plurality of positions of orientation of the 
oScillatable means within said aperture. . . . 

HOWARD. E. EBERT. 
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