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15 Claims. 
The present invention relates to drafting man 

chines, and more particularly to drafting ma 
chines having the parallel motion arm or mecha 
nism of the wheel and band type, wherein the 
parallel motion mechanism consists of a plurality 
of parallelograms comprising wheels operatively 
connected by flexible bands. 
An object of the present invention is the pro 

vision of a novel drafting machine of the wheel 
and band type having struts which will not bend 
sidewise under the stresses to which they are 
subject in operation, and form covers for the top 
and outside of the bands but are open at the 
bottom, thereby being free of any tendency to 
collect and retain dirt, and facilitating assembly 
and adjustment of the band, etc. 
Another object of the invention is the pro 

vision of a novel drafting machine of the wheel 
and band type having struts comprising, end 
sections to which the wheels are operatively con 
nected and side rods open at the botton but en 
closing the top and outside of the bands. The 
side rods are preferably formed integral with the 
end sections and have outside flanges which are 

is continuous withoutside flanges on the end set tions thereby entirely surrounding the band on its 
Outside. ... ' 

Another object of the invention is the provision 
of a drafting machine of the wheel and band type 
provided with struts of novel construction where 
in the operating center to center distances of the wheel can be readily addusted. . . . 

(C. 33-79) 

the operating center to center distances of the 
wheels for the purpose of tightening the band, 
etc., which, will be light in weight, rigid in con 
struction, and inexpensive to manufacture, and 
wherein the struts of the respective parallograms 
are for the most part one-piece members, pref 
erably made of sheet metal or the like. 
Another object of the invention is the pro 

vision of a novel anchor for attaching a draft 
ing machine to a drawing board or table, which 
can be applied to boards of different thickness, readily adjusted along the upper edge of the board 
from the draftsman's position at the front there 
of, and is not dependent upon the rear edge of 
the board for alignment as it is moved therealong. 

... Another object of the invention is the pro 
vision of a novel protractor assembly comprising 
a holding plate, a ruler assembly rotatably sup 
ported coaxial with said protractor ring, a pro 
tractor ring fixed to said ruler assembly, and a 
dead line mark carried by a member adjustable 
about the periphery of said holding plate, where 
by the dead line mark may be set at any desired 

O 

angle and the subsequent readings determined therefrom. 
Another object of the invention is the pro 

vision of a novel protractor assembly comprising 
a ruler assembly adapted to rotate 360 and hav 
ing means for quick Settings of the rulers at the 
usual angles in each of the four quadrants of the protractor. 
The present invention resides in certain novel Another object of the present invention-is-the-details of construction, combinations and ar provision of a novel drafting machine of the wheel 

and band type having an improved construction at the elbow of the arm. 
Another object of the present invention is the 

provision of a novel drafting machine of the wheel 
and band type comprising means for adjusting 
both the length of the bands and the center to : center operating, distance of the wheels. 
Another object of the invention is the provision 

of a novel drafting machine of the wheel and band i type having a strut comprising an end section 
to which one of the wheels is adjustably con 
nected, and side rods covering the bands, in com 
bination with a band including a turnbuckle link for adjusting the length, thereof, and operative 
connections between the bands and the side rods 
for preventing rotation of the band when the turnbuckle link is turned. 
Another object of the present invention is the 

provision of a drafting machine of the wheel and 
band type provided with a parallel motion mech 
anism or arm provided with means for adjusting 

----rangements of parts, and further objects and 
advantages thereof will be-apparent from the 
following description of the preferred embodie 
ment thereof, described with reference to the ac companying drawings forming a part of this 
specification, in which similar reference characa 
ters designate corresponding parts throughout the 
several views, and in which: ... 

Fig. 1 is a plan of a drafting machine embody ing the present invention. 
Fig. 2 is an enlarged plan of the anchor end of 

the drafting machine shown in Fig. 1. - 
Fig. 3 is a perspective view on the line - of . Fig. 2. 
Fig. 4 is a section on the line 4-4 of Fig. 2, 

with portions in elevation. 
Fig. 5 is an enlarged plan of the elbow portion 

of the parallel motion arm of the drafting ma 
chine shown in Fig. 1. 

Fig. 6 is a fragmental section on the line B of Fig. 5, with portions in elevation. 
  



2 
Fig. 7 is a section on the line T-T of Fig. 5, 

with portions in elevation. 
Fig. 8 is a section on the line - of Fig. 5. 
Fig. 9 is a plan of the strut shown in Pigs. 

is to 8. Fig. 10 is an enlarged plan of the protractor 
end of the drafting machine shown in Fig. 1. 

Fig. 11 is a section on the line fl- of Fig. 10. 
Fig. 12 is a section on the line 2-2 of Fig. 10. 
Fig. 13 is a section on the line 8-8 of Fig. 10. 
Fig. 14 is a section on the line 4-4 of Fig. 10. 
Figs, 15 to 21 inchusive, are perspective views 

similar to Fig. 3 but showing side rods of modified. 
construction. 

Fig. 22 is a plan similar to rig. 5 but showing 
a modified construction. 

Fig. 23 is a section on the line 28-28 of Pig. 22. 
Fig. 24 is a plan similar to rigs. 5 and 22 but 

showing a further modified construction, and 

O 

20 Fig. 25 is a section on the line 2S-S of Fig. 24. 
The drafting machines herein illustrated and 

described are the preferred embodiments of the 
invention, but it is to be understood that they are 
only illustrative of the invention which can be 
otherwise embodied, and I do not wish to be 
limited to the particular construction shown. 

Briefly stated, the drafting machine shown 
comprises a parallel notion nechanisin or area 
provided at one end with an anchor for attach 
ment to a drawing board or table, and at the 
other end with a protractor assembly including 
rulers, etc. - The parallel motion mechanism or 
arm consists of two parallelograms comprising 
flexible bands, designated generally by the refer 
ence characters A and B, encircling grooved 
wheels f2 and 3, and 4 and U, respectively, of 
equal diameter and held apart or in spaced rela 
tion by frame members or struts C and D. The 
flexible bands which encircle the wheels may be 
of any desired construction. Preferably they are 
similar in construction to the bands disclosed in 
my copending application serial No. 64,141 filed 
of even date herewith, and comprise flat steel 
bands Bencircled by cable bands , and include 
take-ups in the nature of turnbuckle links for 
adjusting the length thereof and equalizers 2 
at opposite ends of the take-ups for equalizing 
the tension between the flat band f and the 
cable band 17. Another construction of band 
suitable for the present purpose wherein the 
single cable band encircling each flat band twice 
is replaced by two separate cable bands, is dis 
closed in my copending application, Serial No. 
44,747, filed October 12, 1935. 

s gram is formed integral with the anchor desigs 
nated generally by the reference-character E 

-- - - -adapted to be detachably secured or clamped to 
the upper or rear edge of the drafting board 
or the like, in a manner hereinafter more fully 
pointed out. The strut C which holds the wheel 

in spaced relation to the wheel 2 is made in 
two parts 2 and 22 adjustable relative to each 
other for the purpose of adjusting the operating 
center to center distance of the wheels 2 and 
13. The member 2 is preferably stamped from 
sheet metal and comprises two disk-like end seca 
tions 25 and 26 connected by channel-shaped 
side rods 2 and 28 of inverted U-shaped cross 
section formed integral therewith. The inside 
flanges of the rods continue around the inside of 
the disk-like end sections forming thereon flanges 
29 and , respectively, and the outside flanges 
of the rods continue around the ends of the strut 
forming outside flanges and 2 on the end sec 

O 

Ts 

The upper wheel 2 of the anchor paralleloa. 

9,184810 
tions 2 and 2, respectively. The construction 
of the strut C may be varied from that shown 
as will be apparent to those skilled in the art, 
and the rods 2 and 28 may be of different cross 
sectional shape, as suggested by Figs. 15 to 21, 5 
hereinafter specifically referred to. 
The upper end of the strut C is pivotally con 

nected, concentric with the wheel f2, to a cylin 
drical projection or member 34 formed integral 
With the anchor, through the medium of an 
anti-friction bearing comprising balls 35 retained 
between inside and outside races 36 and 3, re 
spectively. The inside race is forced onto the 
member 4 and secured thereto by a plate 38 
attached to the upper end of the member by a 
screw. The outside race 3 is positioned with 

0. 

5 

in an aperture in the disk-like end section 25 of 
the strut and defined by a flange 40 formed inte 
gral therewith, and is retained therein between a 
casting 4 bolted to the upper side of the strut 
by screws threaded into a ring 42 engaging the 
underside of the strut and an inwardly project 
ing flange 43 formed integral with the flange 40. 

For the purpose of adjusting the tension of 
the band in the event that no take-ups are di 
rectly employed therein, or for supplementing 
the adjustment obtained by said take-ups if em 
ployed, the wheel 3 is supported in the strut C 
in such a manner that its axis of rotation can 
be moved lengthwise thereof. For this purpose 
the disk-like end 26 of the strut is provided with 
a rectangular aperture 4 within which the wheel 

is rotatably supported and moved lengthwise 
of the strut through the medium of the member 
22. The hub 45 of the wheel i3 is formed inte 
ratherewith and is rotatably supported in the 
Innember 22 by anti-friction bearings comprising 
balls retained between inside and outside 
races 47 and 48, respectively. The inside race 
4T is fired to the hub and retained in position 
thereon by a disk-like member 49 secured to the 
end of the hub 45 by a bolt 50 accessible through 
an aperture in the member 22. The outside 
race 4 is located in a counterbore in the under 
side of the member 22 and retained in position 
therein by a ring-like member 52 secured to the 
member 22 by screws . The bolt 50 extends 
through an aperture in the wheel 3 and is 
threaded into the hub 54 of the wheel 4, which 
hub projects into a cylindrical counterbore in 
the lower side of the wheel 3. An upwardly pro 
jecting annular flange 55 formed about the 
Periphery of the member 49 and projecting into 
an annular groove if 
member-22 excludes dirt from the bearing. 
The member 22 is slidably supported in the 

aperture 44 by inwardly projecting flanges 63, 
formed integral with a downwardly projecting 
internal fange 64 and extending longitudinally 
of the strut along both sides of the aperture 44, 60 
which flanges engage in grooves formed by 
undercut portions of the member 22 and the 
ring-like member 52. The upper end of the 
member 22, as viewed in Fig. 5, projects in the 
direction of the anchor beyond the disk-like end 
section 26 and has a downwardly projecting 
flange it formed integral with its upper end. 
the entire assembly at the elbow of the arm in 

20 

25 

30 

35 

40 

50 

55 
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cluding the wheels 3 and f4, and the member 22, 
etc., is adapted to be adjusted lengthwise of the 
strut by a screw T. rotatably supported in the 
projection 6 and threaded into a plate 68 se 
cured to the flange 30 by a plurality of screws 

extending through an external plate 70 and 
the flange and threaded into tapped apertures 75 

70 
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2,164,216 
in the plate 68. The screw 6 is provided with 
a flange against which the projection 66 abuts, 
and a hexagonal head or the like, to facilitate 
manipulation thereof. In order to help guide 
the member 22 and make the structure more rigid 
‘the external plate T0 is provided with projections 

which overhang finished portions 2 of the 
member 22, see Fig. 8. 
In the event that the entire weight of the arm 

and protractor assembly is carried from the an 
chor it is desirable to strengthen the strut C of 
the anchor parallelogram in some suitable man 
ner. As shown the rods 27 and 28 are connected 
intermediate their ends by a cross member 4 
which, in turn, is pivotally connected by a rod 
75 to the upper end of a projection T6 on a cast 
ing 4 secured to the disk-like end section 25 of 
the strut above the wheel 2. A knurled nut 9 
threaded on the lower end of the rod 75 provides 
means for adjusting the length thereof. If de 
sired the bearing of the anchor can be raised 
above the center line of the band and the strut 
thereby stressed in a manner to reduce the sag 
at the elbow, as more fully pointed out in my 
aforesaid application Serial No. 64,141. 
As previously stated the left hand wheel 4 of 

the protractor parallelogram has a cylindrical 
hub 54 formed integral therewith which projects 
into a suitable aperture in the lower side of the 
wheel 3 and within which it is secured by the 
screw 0. The protractor strut D is similar in 
construction to the anchor strut Cand comprises 
a member 85 preferably formed from sheet metal 
consisting of two disk-like end, sections 86 and 
87 connected by channel-shaped side rods 88 and 
9 of inverted U-shape cross-section formed in 

tegral therewith. The inside flanges of the rods 
continue around the inside of the disk-like end 
sections forming flanges'.0 and thereon, and 
the outside flanges of the rods continue, around 
the ends of the strut forming outside flarges 92 
and 98 on the disk-like end sections 86 and 87, 
respectively. The left hand end of the strut D is 
provided with an aperture similar to the aper 
ture 44 defined by a flange 94 and is pivotally 
connected concentric with the wheel I4 through 
the medium of a member 95, preferably made of 
cast metal, slidably attached to the member 85 
in a manner similar to that in which the mem 
ber 22 is slidably attached to the member 2 ... The 
member 95 is rotatably supported about the hub 
of the wheel 4 through the medium of an anti 
friction bearing comprising balls 96 retained be 
tween inside and outside races. 97 and 98, re 

is spectively. The inside race 97 is positioned on 
the hub 54 and retained in position thereon by 
the wheel f and the Outside race 98 is secured 
within a counterbore in the underside of the 
member 85 by a ring-like member 99 secured to 

to the member 95 by a plurality of screws. The 

65 
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member 95 can be readily adjusted or moved rela 
tive to the member 88 by a screw 00 rotatably 
supported in a downwardly extending fange 0. 
on the member 95 and having threaded engagen 
ment in a plate 102 fixed to the flange 90. A co 
operating annular tongue and groove formed on 
the adjacent sides of the member 95 and the 
wheel 3 excludes dirt, etc., from the bearing. 
The wheel 5 is provided with an upwardly ex 

tending tubular hub fos of relatively large diam 
eter formed integral therewith and through the 
medium of which the wheel is rotatably support 
ed in the right hand disk-like end section 87 of 
the strut D by an anti-friction bearing comprise 

is ing balls iO retained between inside and outside 

races for and Ios, respectively. The inside race 
iO7 is forced onto the tubular hub 05 of the 
wheel and retained thereon by a holding or wheel 
plate threaded on the upper end of the hub 
lots and, in turn, retained in position thereon by 
a lock screw it. The outside race f8 is secured 
within a downwardly extending fange 2 formed 
integral with the disk-like end section 8 between 
an inwardly projecting flange 3 on the lower 
end of the flange 2 and a ring-shaped member 
is secured to the upper side of the member 87 

and projecting slightly over the race. A down 
wardly extending annular flange 5 on the un 
derside of the holding or wheel plate 0 which 
just clears the periphery of the member 4 co 
operates therewith to exclude dirt from the bear 

The protractor assembly comprises the disk 
like plate fo.previously referred to, and which 
is herein referred to as the wheel or holding plate 
fixed to the hub 05 of the wheel 5 above the 
strut D, and a protractor plate 20 located above 
the holding plate, fixed to the upper end of a 

"short shaft 2 of large diameter rotatably se 
cured within the hub of the wheel 5 by the pro 
tractor plate attached to the upper end thereof 
and a ruler plate 22 secured to the lower end by 
screws. 23. The protractor plate 20 is pro 
vided with the usual graduations which in the 
the present instance extend 360° around the 
same, and has a plate 25 secured to the under 
side thereof by screws. 26. The plate of 25 has 
apertures 27 therein at the 0°, 30, 45° and 60° 
reading of the protractor in each of the four 
quadrants to facilitate setting the rulers, in any. 
quadrant, at the most common angles. The arms 
f28 and 29 forming part of the ruler plate carry 
horizontal and vertical rulers 30 and 3, re 
spectively, of conventional construction detach 
ably connected thereto in any well known man 
ner. A third arm 32 extending in a direction 
opposite to that of the other arms and provided 
with a foot member 33 provides a steady Sup 
port for the protractor assembly. A hand grasp 
34 secured to the upper surface of the pro 

tractor plate serves the usual purpose. 
A pawl O adapted to engage in apertures 
2 of the plate 25 is carried by a movable seg 
ment designated generally by the reference char. 
acter F, comprising upper and lower plates (4 
and 42, respectively, the former of which car 
ries a dead line mark 43 with or without a 
Vernier, and projects over the edge of the pro 
tractor plate 20, while the latter projects un 
derneath the holding plate fo which is of sub 
stantially the same diameter as the protractor 
plate. The plate 4 is undercut on its inner 
periphery and projects over the rim of the pro 
tractor plate, which is of reduced thickness but 
slightly greater in depth than the undercut in 
the plate f for a purpose hereinafter referred 
to. The construction is such that the upper sur 
faces of the protractor plate 20 and the plate or 
member 4 are substantially flush. The lower 
plate 42 is adapted to be clamped to the holding 
or wheel plate to by clamp washers or mem 
bers 46 positioned between the plates 4 and 
2 adjacent opposite ends thereof. The external 

ends of each of the clamp members f46 have a 
downwardly projecting flange which engages the 
upper surface of the plate 42 and about which 
they fulcrum, and the internal ends overlie the 
periphery of the wheel or holding plate. The 
clamp members 46 are operated to clamp the 
holding plate i? against the plate 42, or in 

3 

0. 
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4. 
other words, between the plate 42 and the mem 
bers , by knurled nuts threaded on the 
upper ends of screws fixed to the plate 42 
and projecting upward through the clamp mem 
bers and the plate 4. The plate 4 is cut 
away adjacent the acrews 48 leaving suficient 
clearance for the reduced lower part of the nuts 

to project therethrough and engage the 
clamp members . The clearance between the 
plate and the nuts 47 is a minimum, since 
the upper plate 4 is held in assembled relation 
to the other members, in part by these nuts, 
which permit a limited movement thereof with 
out at any time interfering with the free opera 
tion of the device. 
The lower plate 42 has an arcuate projection 
on the upper surface thereof which engages 

in an annular groove fl. formed in the under 
side of the holding plate D and holds the plate 

2 and, in turn, the segment P in assembled 
position with reference to the wheel or holding 
platel, when the nuts f47 are loosened to 
permit angular movement of the sector about the 
periphery of the protractor and holding plates. 
Upon tightening the knurled nuts 47, the periph 
ery of the plate f is securely clamped between 
the inner end of the clamp members and the plate 

2 and the movable segment F secured in the 
position about the periphery of the plate to 
which it has been moved or adjusted. 
With the segment secured in position the 

rulers can be clamped in any desired angular po 
sition by a winged nut SS threaded on the upper 
end of a screw UB fixed in the under plate 42, 
and projecting through the plate ff. The winged 
nut SS. engages the upper surface of the plate 

and clamps the periphery of the protractor 
plate 2 between the latter and a spacer member 
or washer S interposed between the plates 4 
and 2 surrounding the screw St. As previ 
ously stated, the flange on the protractor plate 
f2O over which the plate 4 projects is thicker 
than the cut-out portion of the plate 4, which 
gives sufficient clearance between the plate fill 
and the spacer member 5 to effect the clamp 
in action. 
The rulers are normally held in such a position 

with reference to the protractor plate that the 
zero mark on the protractor coincides with the 
dead line on the segment and can be readily 
set in the other positions at which the apertures 
27 are formed in the plate 2 by the pawl 48. 

S. 

5. 

The pawl 4D which projects between the holding 
plate and the protractor plate 2 is formed 
integral with an operating lever , and pivot 
ally supported in the movable segment F between 
the plates 4 and 2 by a ball pivot comprising 
a ball 2 interposed between the pawl f6 and 
the plate 4f. The operating lever S extends 
across the top of the plate and is continuous 
ly urged in an upward direction to maintain the 
ball pivot tight and take up wear, etc., by a U 
shaped compression leaf spring , one leg of 
which is attached to the operating lever ff by 
screws B, while the other leg engages the upper 
surface of the plate 14. The pawl is continu 
ously urged in a counter-clockwise direction, as 
viewed in Fig. 10, by a leaf spring S, one end 
of which is attached to the outside of the operat 
ing lever B, where it bends around the plate 
8, while the other end engages the periphery 

of the plates f4 and 42. . 
As previously stated, the struts may be of any 

desired shape and this is especially true of the 
side rods. Preferably these side rods are open 

8,104,316 
at the bottom so that they will not collect and 
retain dirt and are of such shape that they will 
cover the bands and partly, if not wholly enclose 
the same, thereby protecting the draftsman from 
being cut by the sharp edges of the band, getting 
caught between the band and other parts of the 
machine, or by the band flying, should the same 
break under the high tension to which it is sub 
ject. In the preferred embodiment illustrated 
the side rods are inverted U-shaped channel Sec 
tions, and other forms are shown in Figs. 15 to 
21 inclusive. 

Fig. 15 shows a side rod 7 of inverted rec 
tangular channel shape open at the bottom and 
having the edges thereof bent upwards to rein 
force the same. A side rod having a section 
substantially that of an angle iron positioned so 
as to extend over the top and outside of the band 
is shown in Fig. 16. This construction is quite 

O 
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satisfactory from the standpoint of protecting the 20 
operator, since the band is most apt to fly out 
wardly upon breaking. The side rod 72 shown in 
Fig. 17 is similar to that shown in Fig. 16, except 
that the sides thereof are both bent inwardly. 
Fig. 18 shows a side rod adapted to completely 
enclose the band, and comprising an inverted U 
shaped channel 3 having a U-shaped closure 
74 for the bottom adapted to be pressed or 

snapped into position between the sides of the 
channel 73 and retained therein by spring pres- . 
sure. The adjacent sides of the channel members 
8 and 74 may beformed to provide cooperating 

tongues and grooves to better retain the parts in 
assembled relation. The closure 74 as shown in 
Fig. 18, extends the entire length of the side rod, 
but substantially the same effect can be obtained 
by merely closing the channel at spaced intervals 
as illustrated in Fig. 19, which shows a side rod 
TS of inverted U-shaped channel section pro 

vided with a small clip or member 76 positioned 
across the Open part of the channel. Side rods of 
cylindrical section are shown in Pigs. 20 and 2. 
As shown in Fig. 20, the side rod T is open at 
the botton along its entire length which permits 
the band to be readily assembled or replaced. 
In Fig. 21 the opening in the side rod 78 is shown 
in the lower side but facing upwardly. Other 
forms of side rods will suggest themselves to those 
skilled in the art, and the present invention is 
not limited to the specific constructions shown. 

It will be apparent to those skilled in the art 
to which the present invention relates, that the 
manipulation of a take-up in the nature of a 
turn-buckle link located in one side of the band 
only will result in an angular shifting of the 
rulers but that the tension in the band can be 

25 

45 

55 

adjusted by moving the wheel lengthwise of the 
strut without this effect. I have found it desir 
able to have both adjustments in a single ma 
chine. On some occasions an angular adjustment: 
of the rulers is necessary, while on other occa 
sions a mere tightening of the bands is required. 
In any event a take-up directly in the band is 
desired for initially tightening the same when 
first assembled with the wheels, since the move 
ment of the wheel lengthwise of the strut and in 
turn the amount of take-up obtained thereby is 
more or less. limited in practical constructions 
where a compact, light arm is required. 
A specific construction of arm comprising 

means for adjusting the operating center to cen 
ter distance of the wheels has already been de 
scribed in detail with reference to the preferred 
embodiment of the invention illustrated in Figs. 
1 to 14 inclusive. A modification of the preferred 

70 
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embodiment heretofore referred to is shown in 
Figs. 22 and 23, wherein the duplicate parts are 

10 

5 

designated by the same reference characters. In 
the present instance the castings 80 and 8 
which correspond to the castings 22 and 95 
in the preferred embodiment are similar in con 
struction to the castings 22 and 95 with the ex 
ception that they do not extend as far towards 
the other end of the strat, ac are slidably sup 
ported in the disk-like end sections of the struts 
in a like manner. The principal difference be 
tween the two constructions resides in the eans 
for noving or adjusting the casting lengthwise 
of the strut. As shown in Figs. 22. and 23, this 
Eneas comprises two short screVFS. 6, one end 
of each of which is rotatably supported in a cut 
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out. portion of the casting, while the other ends 
have threaded engagement with nuts 85 fixed 
to the flange 64. The screws 88s are adapted to 
be rotated in either direction for the purpose of 
adjusting the length of the strut by a short shaft 
86 rotatably supported in the casting and pro 
vided with a gear wheel 87 on the inner end 
thereof continuously in mesh with two gears 88 
formed integral with the screws. . . A nured 
or winged grasp 89 is provided at the Otter end 
of the shaft 86 for manual operation thereof. 
The castings 80 and 8 are alike with the ex 
ception that the sides of the under one are built 
out to accommodate an annular tongue 9 which 
projects into a groove in the underside of the 
wheel 3 and cooperates therewith to exclude dirt 
from the bearing. . . . 
Another modification of the construction eree 

tofore referred to is shown in Figs. 2d. and 25. 
As shown in these figures the wheel asserably at 
the elbow of the arm, including the wheels. 3 
and l, etc. is supported in the lower end of the 
anchor strut by a disk-like or cylindrica Enem 
ber 200 rotatably supported in the strut 2 ec 

' centric to the bearing or, in other words, the 
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counterbore within which the outside race of the 
bearing is located. The strut 2 is similar to 
the strut C previously described with the excep 
tion that the rectangular aperture in the start 
C is replaced by a cylindrical aperture defined 
by a downwardly extending artiar fange 3 
eccentric to the earrag. The Exeter 3 is 
retained in the aperture is the stat y &E is 
Wardly projecting ange 2é fore integra: Wiia 
the finge 22 ind engaged eVrees. 32: 3:283's 
es; portion of the neither 256 gift. Sing Steggae 
iter S.S. Eise eigely of the 332:32 2, 3 
is gaiei or as 2, 2 sity si SE&E'? es 

in a disting the SSEle:33. Cage:S 
'sicia; 285 arties: i.e. sti, 

e is say &ijlsted posities. 

construction to the sists, 29 is : 
ported coaxia; with fig wee S3 g : 332:58: 
2 singilar to the greater 298 rotassy sectare 
within the aperse is tests, edgettic . She 
bearing. The regie 2 is provised. Wits, a 
hande 28 for adjusting the S&Ee grad a co 
operating annual to gle arid glove eX Ene 
Areater 2G and the wee 3 excites dirt, ete. 
from the bearing. With this constraction of arrin 
it is especially desirable to eploy bands include 
ing take-ups located directly therein since only 
a limited amount of adjustment can be obtained 
in the strut. - 
The present invention also contemplates the 

provision of an anchor that can be readily ad 
5 justed along the upper edge of the board with 
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out the draftsman leaving his position at the 
stront, and one which does not take its alignment 
from the rear edge of the board. The preferred 
embodiment of anchor, see Figs. 2 and 4, com 
prises an -shaped bracket 20 adapted to engage 5 
over the upper and rear edges of the board 9. 
The upper flange of the bracket2O is provided 
intermediate its ends with a projection 22 with 
which the wheel 2 may be formed integral, as 
show er separate and connected thereto. The 0 
rear large engages the near edge of a rectangar 
States corrected to the board 9 by two serews 
26, one at either end of the plate which project, 
sightly beyond the gear edge of the board for a 
purpose hereinafter apparent. The rear wall of 16 
the bracket 2 as two projections 25 formed 
integral therewith, provided with rectangular 
apertures within which clamp members 28 
are retaired for inited movement. Each of the 
ciamp members includes a bottom arm 220 which 20 
projects underneath the board 9 and engages 
or is hooked over the front edge of the plate 23, 
and a top arm 22 which projects over the 
bracket 2 at an ange of about 30 to the Work 
ing surface of the board. Each of the arms 22 2s is provided with a thumb screw 222, one of which 
is preferably threaded left hand instead of right, 
and the lower end of which engages in cylindri 
ea oes in the racket 2. The construction 
as such that as the thumb screws 222 are tight- 30 
ered the bracket 2 is drawn against both the 
upper side of the board 9 and the rear edge of 
the plate 23, and in so doing the machine is 
securely attached to the board and automatically 
signed with the rear edge of the plate 23, Since as 
the plate 213 is sectired to the board 9 at its 
ends only it will not be distorted by changes in 
the board, and as the anchor is moved to differ 
ent positions along the upper edge of the board 
the machine wis always be aligned with the 40 
tanistorted rear edge of the plate 28 instead 
of with the rear edge of the board which is liable 
to change from time to tire. 

aiiasting the ranchor along the tipper edge 
of the card it will be obvious from the Con- 45 
struction show that the draftSignal need not 
leave his position at the front of the board since 
the Estra screws 222 project above the board 
and are readily accessible from the front. After 
the gore's 222 have been turned to release, the go easing they can be ased as as Indies for sifting 
gae cacy waica sages the geration very Siriage 
g556, Races Setire regairest & Risi SE. 

3facias E £5'egoing descritic. of the pse" 
essed eyesistents of the investion, it will be is 
garga, as kie objects of the Evertie: seve 

assaggi, sizes: Exist & 2 ovel iaii. 3 E3 
g is: if age 2.É.i.a. Yge as see: it 

i.e. See: ; is Site Creei is , , CE2, Ele 
c. 38.338E. E., if aggera:ce agi protect Élie is 

AParises as age. Eadie for Seedy & Stig 
ae assig Easie agig the Epper edge of 

the E-3's agai Egoyei tea is provided for 36 st 
Sag line elsea in the sands, etc., he tier 3S 
assezaily can be gotiated 360° snd suick settings 
(i.e. g. the 2S2g 2.5ges is each of the fols: 
starts of the RotaractCE. A. addition the 
dead the froza Which he gotractor readings are 
determined can be adjusted to any desired posi- 0 
tion about the protractor since the same is car 
ried on a floating segment, 

NtEnerous changes in the construction in addi 
tion to these already referred to will be apparent 
to those skilled in the art to which the inventions 
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relates, and it is my intention to COver all varia 
tions, adaptations, and uses thereof that come 
within the practice of those skilled in the art, and 
I particularly point out and claim as my inven 
tion the following: 

1. A drafting machine comprising a plurality 
of wheels, a flexible band encircling, said wheels, 
and a strut operatively connected to said wheels 
for maintaining the same in spaced relation, said 
strut comprising a member including end sections 
overlying said wheels and connected by a pair 
of side rods partially enclosing said band and hav 
ing an Opening along One side. 

2. A drafting machine comprising a plurality 
of wheels, a flexible band encircling said wheels, 
and an adjustable strut operatively connected 
to said wheels, said strut comprising a member 
having end portions overlying said wheels, a 
member connected to one of said end portions for 
adjustment longitudinally of the strut, and 
means for connecting one of said wheels to said 
last mentioned member. 

3. A drafting machine comprising a plurality 
of wheels, a flexible band encircling said wheels, 
and a strut operatively connected to said wheels 
for maintaining the same in spaced relation, said 
strut comprising a member including end sections 
connected by a pair of side rods of inverted 
U-shaped section. 

4. A drafting machine comprising a plurality 
of wheels, a flexible band encircling said wheels, 
and an adjustable strut pivotally connected to 
said wheels for maintaining the same in spaced 
relation, said strut comprising: a member over 
lying one of said wheels, a second member Slid 
ably supported by said member, one of Said wheels 
being pivotally connected to said second member, 
and screw means for producing relative move 
ment between said members. 

O 
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5. A drafting machine comprising a plurality 
of wheels, a flexible band encircling said wheels, 
and an adjustable strut rotatably connected to 
said wheels for maintaining the same in spaced 
relation, said strut comprising: a member overly 
ing one of said wheels, a second member slidably 
supported by said member, one of said wheels 
being rotatably connected to said second member, 
and a Screw located between said. Wheels in the 
plane of the band for producing relative linear 
movement between said members. 

6. A drafting machine comprising a plurality 
of wheels, a flexible band encircling Said wheels, 
and an adjustable strut pivotally connected to 
said wheels for maintaining the same in spaced 
relation, said strut comprising: a member over 
lying one of Said wheels, a Second member slid 
ably supported by Said member, one of said 
wheels being pivotally connected to said second 
member, and a screw located within the circum 
ference of the last mentioned wheel for produc 
ing relative linear movement between said mem 
bers. 

7. A drafting machine comprising a plurality 
of wheels, a flexible band encircling said wheels, 
and an adjustable strut rotatably connected to 
said wheels for maintaining the same in spaced 
relation, said strut comprising: a member over 
lying one of said wheels, a second member slid 
ably supported by said member, one of said wheels 
being rotatably connected to said second member, 
a plurality of screws for producing relative move 
ment between said members, and means for 
simultaneously rotating said screws. 

8. A drafting machine comprising a plurality 
of wheels, a flexible band encircling said wheels, 
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and an adjustable strut rotatably connected to 
said wheels, said strut comprising a member hav 
ing an end section overlying one of said wheels 
and a second member rotatably supported in Said 
end section and operatively connected to said 
wheel, the relative rotation between said member 
and said wheel being about an axis eccentric to 
the axis about which said member is rotatably 
supported in said end Section. 

9. A drafting machine comprising an anchor 
adapted to be attached to a drafting board or 
the like, a wheel fixed to said anchor, a strut in 
cluding disk-like end Sections connected by side 
members or rods and a member adjustably con 
nected to one of said disk-like end sections, means 
for rotatably supporting one end of said strut 
concentric with said wheel, a second wheel, means 
for rotatably supporting said second wheel in the 
other end of said strut, a flexible band encircling 
said wheels, a third wheel fixed to said second 
wheel, a second strut including disk-like end 
sections, connected by side members or rods and 
a member adjustably connected to one of said 
disk-like end sections, means for rotatably sup 
porting one end of said second strut concentric 
with said third wheel, a fourth wheel, means for 
rotatably supporting said fourth wheel in the 
other end of said Second strut, and a ruler as 
sembly operatively connected to said fourth 
wheel. 

10. An anchor for a drafting machine com 
prising a bracket, means for detachably secur 
ing said bracket to a drafting board, said means 
comprising a member on the upper side of said 
anchor accessible from the draftsman's position 
at the board for operating said means. 

ii. An anchor for a drafting machine com 
prising a bracket, means for detachably securing 
said bracket to a drafting board so that the an 
chor can be readily adjusted along the upper or 
rear edge thereof, said means comprising a men 
ber extending above the working surface of said 
board and accessible from the draftsman's posi 
tion at the front of the board for operating said 

e8.S. 
12. An anchor for a drafting machine com 

prising a bracket, means for detachably clamp 
ing said bracket to the upper or rear edge of a 
drafting board, said means comprising a screw 
located above the Working surface of the board 
and positioned at an angle thereto for drawing 
the anchor against the upper and rear surfaces 
of the board. 

13. In a device of the character referred to the 
combination of a drafting board, a metal plate 
secured at the ends thereof to the underside of 
said board adjacent the rear edge thereof, a 
drafting machine comprising an anchor adapted 
to be detachably connected to said board and 
adjustable to different positions along the rear 
edge thereof, said anchor comprising a member 
adapted to engage the upper surface of said board 
and the rear edge of said plate, and a clamp 
adapted to engage said plate and force said mem 
ber into engagement with both the upper sur 
face of said board and the rear edge of said 
plate. 

14. In a drafting machine the combination of 
a parallel motion arm, a holding plate opera 
tively connected to One end of said arm, a ruler 
assembly rotatably supported in the same end 
of said arm, a protractor plate fixed to said ruler 
assembly, and a member carried by the periphery 
of said holding plate and adjustable angularly 

0. 

30 

50 

60 

65 

in 

5 
  



a, 

2,164,216 7 
about the periphery of said protractor and having 
a dead line mark thereon. 

15. In a drafting machine the combination of 
a parallel motion arm, a holding plate operatively 
connected to one end of Said arm, a ruler as 
sembly rotatably supported in the same end of 
said arm, a protractor plate fixed to said ruler 
assembly, a member carried by said holding plate 

and adjustable angularly about the periphery of 
said protractor plate and provided with a dead 
line mark, said protractor plate having a plu 
rality of apertures therein, and a manually Op 
erable pawl carried by said member for engaging 5 
in said apertures. 

CHARLES H. L.L.E. 

  


