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15 Claima;

The present invention relates to drafting ma-
chines, and more particularly to drafting ma-
chines having the parallel motion arm or mecha-
hism of the wheel and band type, wherein the

5. parallel motion mechanism consists of a plurality
of parallelograms comprising wheels operatively
connected by flexible bands, ’

"An object of the bresent invention is the pro-
vision of ‘a novel. drafting machine of the wheel

10 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

dirt, and facilitating assembly

‘and adjustment of the band, etc.

Another object of the invention is tﬁe pro-

- vislon of a novel drafting machine of the wheel
% and band type having struts comprising end
20 sections to which the wheels are operatively con-
.- nected and side rods open at the bottom 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
gs continuous with outside flanges on the end sec-
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
10 provided with struts of novel construction where-
...An the operating center to center distances of the
~ wheel can be readily adiusted,

Another object of ‘the Mfinvenupn\!&the; details of construction,
' 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
p both the length of the bands and the center to
‘center operating distance of the wheels.
Another object of the )
. of a novel drafting machine of the wheel and band
. type_ having a' strut comprising an end section
5 to which' one of the wheels is adjustably con-
- nected, and side rods
“bination with a band .
for adjusting the lén
connections between
for preventing . rc
turnbuckle link is turned.
Another object of the th
provision of a drafting machine of the wheel and
band type provided with .
anism or arm provided with means for adjusting

Including a turnbuckle link
gth' thereof, and -operative

¢

invention is the provision

covering the bands, in com-'
the bands and the side rods -
rotation of the band when the
present lnvéntion is the .
& paralle]l motion mech- _

(Cl. -33—179)

the operating center to center distances of the
Wheels for the purpose of tightening the band,

‘ rigid in con-

" struction, and inexpensive to. manufacture, and
parallograms 5 .
~plece members pref-
erably made of sheet metal or the like,

ete., which, will he light in weight,

wherein the str
are for the m

uts of the respective
ost part one

Another object of the invention

vision of a novel anchor for attaching a draft-

Ing machine to g drawing
can be applied to boards
readily adjusted along the upper edge
from the draftsman’s position at the

- of, and is not. dependent
the hoard for alignment as

- Another object of the
.vision of a novel Pprotract

board or

invention
or

by the dead line mark may be ‘set at
angle and the subsequent readings
~ therefrom. S
.-, Another object of the invention
-vision of a novel
.8 ruler assembly

usual angles in
protractor.

The present invention resides in éertain novel
combinations and ar-

~rIengements of parts, and further
advantages thereof will he.

companying  drawin

“ters designate corresponding
several views, and in- which:

ing the present invention.

Fig. 2 is an enlarged plan of the anchor
the drafting machine shown in Fig. 1. .

Fig.3 i3
Fig. 2

& perspective view on the

.

with portions in elévation.

chine shown in Fig. 1. )
Pig, 6 is a fragmentsl section on t

of Fig. 5, with portions in elevation.

of different thickness,

upon ‘the rear edge of
it is moved therealong, 15

assembly comprising
a holding plate, a ruler ‘assembly rotatably sup-

protractor assembly
adapted to rotate 36
ing means for quick settings of the rulers at the
each of the four quadra

-apparent from the g5
following description of the preferred’ enibodi=
ment thereof, described with reference to the ae~
gs forming a part of this
specification, in which similar reference charac-
parts throughout the 40

Fig, 1 Is a plan of a drafting machine embody-

Flg. 4 13 a section on the‘llne 4—4 of Pig. 2,

164,216

is the pro-
table, which 10
of the board
iront there-

is the pro-

determined *
is the pro- 25
comprising
0° and hav-

nts of the gn

objects and

end of

line 8—3 of

Flig. 5 is an enlarged plan of the elbow portion %0
“of the parallel motion arm of the d_réftlnz ma-

he line ¢-—§
. ¥




P
PMg. 7 is a section on the line T—T of Fig. 5,
with portions in elevation. -

Flz..Bisasectlonohthellnel—lofm.b.

Fig. 9 1s a plan of the strut shown in Figs.
8 1to8.

Fig. 10 is an enlarged plan of the protractor
end of the drafting machine shown.in ¥g. 1.
Fig. 11 is a section on the line | 1—i1 of Fig. 10.
Fig. 12 is a section on the line i12—I12 of Fig. 10.
Fig. 13 is a section on the line 13—13 of Pig. 10.
Fig. 14 is a section on the line 14—I14 of Fig. 10.
Figs, 15 to 21 inclusive, are perspective views
gimilar to F1g. 3 but showing side rods of modified -
construction. .
Fig. 22 is a plan similar to Fig. 6 but showing
a modified construction. . S
Pig. 23 is a section on the line 23123 of Fig. 22.
ng.24isaplanslmnartol"l¢8.5md22'but
showing a further modified construction, and .

10

15

20 mg.251_§isectlononthenne2!—”otm.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

28 otherwise embodied, and I do not wish to be
limited to thé particular construction shown.

Briefly stated, the drafting machine shown

" comprises a parallel motion mechanism or arm
provided at one end with an anchor for attach-

30 ment to a drawing board or table, and at the

other end with a protractor assembly including

rulers, etc.  The parallel motion mechanism oc
arm consists of two parallelograms comprising
flexible bands, designated generally by the refer-
ence characters A and B, encircling  grooved
wheels 12 and 13, and 14 and {8, respectively, of
equal diameter and held apart or in spaced rela-
tlonbyframemembenormts(:mdn. 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 (6 encircled by cable bands 17, and include
take-ups in the nature of turnbuckle inks 18 for

adjusting the length thereof and equalizers 20

at opposite ends of the take-ups for

the tension hetween

cable band 17. Another construction of band

suitable for the present purpose wherein the
gingle 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,

88
gram is formed integral with the
pated generally by-the- reference <

_—adapted to be detachably secured or clamped to
the upper or rear edge of the drafting board 18

60 or the like, in a manner hereinafter more fully

pointed out. The strut C which holds the wheel

13 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 42 and

{3. The member 21 is preferably stamped from

sheet metal and comprises two disk-like end sec-

tions 26 and 28 connected by channel-shaped
side rods 21 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 38, respectively, and the outside flanges

. of the rods continue around the ends of the strut

78 forming outside fianges 31 and 32 on the end sec-

anchor desig-_
haracter E

70

equalizing
the flat band. i and the

The upper wheel 12 of the anchor parallelo-_.

9,164,318 ‘
‘tions 2§ and 28, 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 27 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 12, 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 31, re-
spectively. The inside race is forced onto the
member 34 and secured thereto by a plate 38
attached to the upper end of the member by a
screw 38. -The outside race 31 is positioned with-

10

15

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 41 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 13 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 sperture &4 within which the wheel
18 is rotatably supported and moved lengthwise
of the strut through the medium of the member
22.- The hub 48 of the wheel 3 is formed inte-
gral therewith and is rotatably supported in the
member 22 by anti-friction bearings comprising
balls 48 retained between inside and outside
races 47 and 48, respectively. The inside race
41 is fixed to the hub 45 and retained in position
thereon by a disk-like member 48 secured to the
end . of the hub 48 by a bolt 50 accessible through
an aperture Bl in the member 22. - The outside
race 48 is located in a counterbore in the under-
side of the member 22 and retained in position 43
therein by & ring-like member 52 secured to the
member 22 by screws §3. The bolt 50 extends
through an aperture in the wheel 3 and is
threaded into the hub 84 of the wheel {4, which
hub projects into a cylindrical counterbore in
the lower side of the wheel 13. An upwardly pro-
jecting annular flange 85 formed about the

25

30

35

10

50

periphery of the member 49 and pr(;js?girnggg),_//—‘
an annular groove B8 .in-the-unde: of the

member-22-excludes -dirt from the bearing.

. he-member 22 is slidably supported in the.
aperture 44 by inwardly projecting flanges 63,
formed integral with a downwardly projecting
internal fiange 64 and extending longitudinalliye
of the strut along both sides of the aperture 44, ¢o
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 66 formed integral with its upper end.
The entire assembly at the eibow of the arm in-

53

65

. cluding the wheels 13 and (4, and the member 22,

ete., 1s adapted to be adjusted lengthwise of the
strut by a screw 81 rotatably supported in the
projection §6 and threaded into a plate 68 se-
cured to the flange 30 by a plurality of screws
89 extending through an external plate 10 and
the flange 30 and threaded into tapped apertures 7§

70




10

15

2,164,216

in the plate 68. 'I‘he screw 67 is provided with
& flange against which the projection 66 abuts,
and a hexagonal head or the like, to facmtate

‘manipulation thereof. In order to help guide

the member 22 and make the structure more rigid

-the external plate 10 is provided with projections

11 which overhang finished portions 12 of the
member 22, see Fig. 8.

In the event that the entire weight ot' the arm
and protractor assembhly is carried from the an-
chor it 1s. desirable to strengthen the strut C of
the anchor paralielogram in some suitable man-
ner. As shown the rods 27 and 28 are connected
intermediate their ends by a cross member 14
which, in turn, is pivotally connected by & rod
15 to the upper end of a projection 16 on a cast-

"ing 41 secured to the disk-like end:section 25 of

the strut above the wheel 2. ‘A knurled nut 78
threaded on the lower end of the rod T8 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 polnted 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 §4 formed integral therewith which projects
into a suitable aperture in the lower side of the
wheel 13 and within- which it is secured by the

screw §9. The protractor strut D is similar in

construction to the anchor strut C and comprises
& member 88 preferably formed from sheet metal
consisting of two disk-like end sectlons 86 and

87 connected by channel-shaped side rods 88 and

88 of inverted U-shape cross-section formed in-
tegral therewith, :The inside flanges of the rods

" * continie ‘around the inside of the disk-like end

sections forming flanges 80 and 91 thereon, and
the cutside flanges of ‘the rods continue around

- the ends’ of the strut forming outside fanges §2

.;and-88-on the disk-like end sections 88 and 87,

respectively. The left hand end of the strut Dis

“ ~provided with an aperture similar to the aper-

“ture 44 defined by a flange 84 and is pivotally

" connected concentric with the wheel I4 through

- the medium of & member 98, preferably made of
~. v cast metal, slidably attached to the member 8%

.60

¢5

in & manner similar to that in which the mem-
ber 22 is slidably attached to the member 24. "The
member 85 is rotatably supported about the hub

‘of the wheel 14 through the medium of an anti~ -

friction bearing comprising balls 86 retained be-
tween Inslde and outside races 87 and 98, re-
spectively. The inside race 87 is positioned on
the hub 54 and retained in position thereon by
the wheel 13 and the ocutside race 88 is gecured

‘withih a counterbore in . the tinderside of the

‘member 85 by a ring-Hke member 99 secured to
the member 95 by a plurality of screws. The

‘member 95 can be readily adjusted or moved rela-

tive to the member 88 by a screw {00 rotatably
supported in 2 downwardly extending flange 101
on the member 86 and having threaded engage-
ment in a plate 182 fixed to the flange 90. A co-
operating annular tongue ard groove formed on

" the adjacent sides of the member 396 and the

70

B

wheel 13 excludes dirt, etc., from the bearing.
The wheel 18 is provided w_lth an upwardly ex-

‘tending tubular hub 195 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 81 of
the strut D by an anti-friction bearing compris-
ing balls 106 retained between inside and outside

-ner.

races 107 and 108, respectively. The inside face
107 is forced onto the tubular hub 105 of the
wheel and retained thereon by a holding or wheel

- plate 110 threaded on the upper end of the hub

108 and, in turn, retained in position thereon by
alock screw | f1. -The outside race 108 is secured

- within & downwardly extending flange 112 formed

integral with the disk-like end section 87 between
an inwardly projecting flange 113 on the lower
end of the flange 112 and a ring-shaped member
118 secured to the upper side of the member 87
and projecting slightly ‘over the race. A down-
wardly extending annular fiange ({$ on the un-
derside of -the holding or wheel plate 110 which
Just clears the periphery of the member 114 co-
operates therewith to.exclude dirt from the bear-

“The protractor assembly comprises the disk-
like plate 110 previously referred to, and which

is herein referred to as the wheel or holding plate-

fixed to the hub 105 of the wheel 15 above the
strut D, and a profractor plate {20 located above
the holding plate, fixed to the “upper end of a

*.short shaft 121 of large diameter rotatably se-
cured within the hub of the wheel {5 by the pro- i

tractor plate attached to the upper-: end thereof
and a ruler plate 122 secured to the lower end by
screws  123. 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 128 secured to the under-
side thereof by screws i26. The plate: §25 has

apertures 127 therein at the 0°30°, 45° and 60°

reading of ‘the protractor in each of the four
quadrants’to facilitate ‘setting the nilers, in any-
quadrant, at the most common angles; The arms
128 and 128 forming part of the ruler plate carry
horizontal and vertical rulers 130 and {3, re-

spectively. of -conventional ' construction detach-'

ably conhected thereto in any ‘well known man-
A third arm 132 extending ‘in a direction
opposite to that of the other arms and provided

-with a foot member (33 provides & steady sup-

port for the protractor assembly. A hand grasp
134 secured to the upper surface of the pro-
tractor plate serves the usual purpose. -

3

40

45

A pawl 140 ‘adapted to engage jn apertures -

ﬂl of the plate 126 is carried by a movable seg-

-ment designated generally by the reference char-
“acter-F, comprising upper-and lower plates (41
and {42, respectively, the former of which car--

rles 8 dead line mark 143 with or without a
vernier, and projects over the edge of the pro-

- tractor plate 120, while the latter projects un-

derneath the holding plate 110 which is of sub-
stantially the same diameter as the protractor
plate. The plate 141 is undercut on its inner
periphery and projects over the rim of the pro-
tractor plate, which is of reduced thiékness but

‘slightly greater in depth than the undercut in
" the plate {41 for a: purpose hereinafter referred

to. The construction is such that the upper sur-

. faces of the protractor plate 120 and the plate or

member {41 are substantially flush. ‘The lower
plate 142 is adapted to be clamped to the holding
or wheel plate (10 by clamp washers or mem-
bers {46 positioned between the plates {4i and
{42 adjacent opposite ends thereof. The external
ends of each of the clamp members 146 have a
downwardly projecting flange which engages the

- upper surface of tlie plate 142 and about which

they fulcrum, and the internal ends overlie the
periphery of the wheel or holding plate. The
clamp :inembers {48 are operated to clamp the
holding plate lll against the plate uz or in.

&0

55

85

70
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other words, between the plate 142 and the mem-
bers 148, by knurled nuts (47 threaded on the
upper ends of screws (48 fixed to the plate (42
and projecting upward through the clamp mem-
8 bers and the plate 14(. The plate 141 1s cut
away adjacent the screws (48 leaving sufficient
clearance for the reduced lower part of the nuts
141 to project therethrough and engage the
clamp members i46. The clearance between the
10 Plate 4] and the nuts {47 is a minimum, gince
the upper plate 141 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-
18 tion of the device.
The lower plate 142 has an arcuate projection
{58 on the upper surface thereof which engages
in an annular groove (§i. formed in the under-
side of the holding plate 110 and holds the plate

go 142 and, in turn, the segment F in assembled

position with reference to the wheel or holding
plate (10, when the nuts {41 are loosened to
permit angular movement of the sector about the
periphery of the protractor and holding plates.
.28 Upon tightening the knurled nuts 147, the periph-
ery of the plate (18 is securely clamped between
the inner end of the clamp members and the plate
" 142 and the movable segment F secured in the
position about the periphery of the plate 118 to

‘99 which it has been moved or adjusted. .

With the segment F secured in position the
rulers can be clamped in any desired angular po-
sition by a winged nut (88 threaded on the upper
end of a screw (B8 fixed in the under piate 142,

-88 . and projecting through the plate (41. The winged

nut 168 engages the upper surface of the plate

141 and clamps the periphery of the protractor

plate 120 between the latter and a spacer member

or washer (87 interposed between the plates 141

40 and (42 surrounding the screw 86. As previ-

ously stated, the flange on the protractor plate

120 over which the plate 141 projects is thicker

than the cut-out portion of the plate 41, which

gives sufficient clearance between the plate (41

48 and the spacer member 87 to effect the clamp-

ing action.

mmlenmnormnllyheldlnsuchaposltlon

‘with reference to the:protractor plate that the

zero mark on the protractor coincides with the

50 dead line on the segment F and can be readily

- set in the other positions at which the apertures

{27 are formed in the plate 128 by the pawl 48.

The pawl 140 which projects between the holding

plate 1(0 and the protractor piate 120 is formed

- 88 Integral with an operating lever (84, and pivot-

ally supported in the movable segment P between

the plates {41 and 142 by a ball pivol} comprising

& ball 182 interposed between the pawl {4# and

the plate 14f. The operating lever 16! extends

@0 across the top of the plate 141 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 188, one leg of

which is attached to the opérating lever (81 by

.68 screws 184, while the other leg engages the upper

surface of the plate (41. The pawl is continu-

ously urged in a counter-clockwise direction, as

viewed in PFig. 10, by a leaf spring 168, one end

-of which is attached to the outside of the operat-

‘70 -Ing lever 18{, where it bends around the plate

141, while the other end engages the perlphery
otthe plates 141 and 142, -

As previously stated, the struts mube of any
desired shape and this is especially true of the

a;;dderodl. Menbbthueﬂderodsmopen

- 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 5§
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- 10
tions, and other forms are shown in Figs. 15 to
21 inclusive.

Fig. 15 shows a xide rod 170 of inverted rec-
tangular channel shape open at the bottom and
having the edges thereof bent upwards to rein- 35
force the same. A side rod 171 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 Pig. 16. This construction is quite
satisfactory from the standpoint of protecting the 99
operator, since the band is most apt to iy out-
wardly upon breaking. The side rod 172 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 o5
enclose the band, and comprising an inverted U-
shaped channel {713 having a U-shaped closure
174 for the bottom adapted to be pressed or
snapped into position. between the sides of the

‘channel {13 and retained therein by spring pres- 30

sure. The adjacent sides of the channel members
1713 and 114 may be formed to provide cooperating
tongues and grooves to better retain the parts in
assembled relation. The closure {14 as shown in
Fig. 18, extends the entire length of the side rod, 3g
but substantially the same effect can be obtained

‘'by merely closing the channel at spaced intervals

as {llustrated in Pig. 19, which shows a side rod
{18 of inverted U-shaped channel section pro-

.vided with a small clip or member {78 positioned 49

across the open part of the channel. Side rods of
cylindrical section are shown in Pigs. 20 and 21.
As shown in Pig. 20, the side rod 117 is open at
the bottom along its entire length which permits
the band to be readily assembled or replaced. 45

"In Fig. 21 the opening in the side rod 178 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 spécific constructions shown. 50
It will be apparent to those ekilled 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.5s

‘rulers but that the tension in the band can be

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 : 60
of the rulers is necessary, while on other occa~
gions 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- 65
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 70
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.
-1to 14 inclusive, A modification of the preferred 3§

RO
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embodjment heretofore referred to is shown in

- Figs. 22 and 23, wherein the duplicate parts are

10

designated by the same reference characters, In
the present instance the castings 180 and 8¢
which correspond to the castings 22 and 98
in the preferred embodiment are similar in con-
struction to the castings 22 and 93 with the ex-
ception that they do not extend as far towards
the other end of the strut, and are slidably sup-
ported in the disk-like end sections of the struts
in a lke manner. The principal difference be-
tween the two constructions resides in the means
for moving or adjusting the casting lengthwise
of the strut. As shown In Figs. 22.and 23, this
means comprises two short screws (084, one end

. of each of which is rotatably supported in 2 cut-

26
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out. portion of the casting, while the other ends
have threaded engagement with nuts i85 fixed

{0 the flange 64. The screws 184 are adapted to

be rotated in either direction for the purpose of
adjusting the length of the strut by a shert shaft

186 rotatably supported in the casting and pro-

vided with a gear wheel 187 on the inner end
thereof continuously in mesh with two gears 188
formed integral with the screws (84, A knurled
or winged grasp {89 is provided at the outer end
of the shaft 186 for manual coperation thereof.
The castings 180 and {81 are alike with the ex-
ception that the sides of the under one are built
out to accommodsate an anmilar tongue {89 which
projects into a groove in the underside of the
wheel {3 and cooperates therewith to exclude dir
from the bearing.

Another modification of the construct!on merem
tofore referred to is shown in Figs. 24 and 28.
As shown in these figures the-wheel assembly.at
the elbow of -the arm: including the wheels {3
and 14, ete. is supported in the lower end of the
anchor strut by a disk-like or cylindrical mem-
ber 200 rotatably supported in the strut 280 ec-

“ gentric to the bearing or, in other words, the

45
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§ grooves

counterbore within which the outside race of the
bearing is located. ‘The strut 20! iz similar to

the strut € previously described with the excep-
tion that the rectangular aperture 44 in the strut -

¢ is replaced by a cylindrical aperture defined
by a downwardly extending annular flange 202
eccentric $o the bearing., The member 209 is
retained in the aperture iv the struf by an in-
wardly projecting fange 208 formed Integral with
the flange 282 and engaged beiwesn sn under-
et portion of the member 280 and the ving e
bher 38, The periphery of the ﬁmmb

knurled or has o plurslify of sm
therein which both affey
in adiusting the same and coohers
atchet 208 carried by the styud |
or in any adjusted posibion.
= wrobractor sirut 288 which s
construciion to the strut 200 is 3 ¥
ported coazxial with the wheel §§ by & mea»mm iy
207 slmilar to the member 2008 rotatably seoured
within the sperture in the st eccentrie fo the

begring. The member 287 is provided with a

handle 208 for sdiusting the seme and & ¢o-
operating annular tongte and groove on the

member 207 and the wheel (3 excludes dirt, ele.,

from the bearing. With this constrgction of arm
it is especially desirable to eraploy bands includ-
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

. proviston of an anchor that can be readily ad-

(]

justed along the upper edge of the board with-

out the draftsman leavihg his position at the -
front, 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 L-shaped bracket 210 adapted to engage §
over the upper and rear edges of the board 9.
The upper flange of the bracket 210 is provided

intermediate its ends with a projection 212 with

which the wheel 12 may be formed integral, as
shown, or separate and connected thereto. The 19
rear flange engages the rear edge of a rectangular
plate 213 conmected to the hoard {9 by two serews
214, one at either end of the plate which project
slightly beyoud the rear edge of the board for a
purpese hereinafter appsrent, The rear wall of 35
the bracket 210 has two projections 205 formed
integral therewlth, provided with rvectangular
apertures 217 within which clamp members 248
are retained for limited movement. REach of the
clamp members includes a bottom arm 220 which ¢4
‘projects underneath the hoard {9 and engages
or is hooked over the front edge of the plate 213,
and o top arm 22§ which projects over the

~bracket 218 at an angle of about 30° to the work-

ing surface of the board. Each of the arms 221 o5
is provided with a thumb screw 222, one of which

is preferably threaded left hand instead of right,
and the Jower end of which engages in cylindri-
eal holes in 'the bracket 2(80. The construction

iz such that as the thumb screws 222 are tight- 54
ened the bracket 218 is drawn against both the =
upper side of the board {9 and the rear edge of

- the plate 213, ind in so doing the machine is.

securely ettached to the board and automatically
allgned with the rear edge of the plate 213, Since 86
the plate 218 is secured té 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 slong the upper edge of the board
the machine will always be aligned with the 40
undistorted rear edge of the plate 213 instead |
of with the rear edge of the board which is liable -

{o change from time to time.

In adjusting the-anchor along the upper edge
of the board it will be obvious from the con- &5
struction shown that the draftsmen need not
jeave hig position at the front of the board since
the thumb screws 222 project above the board
and are readily accessible from the front. After
the gerews 229 have been twrned to release the 55
clazny they con be used es hendles for shifting
#he snchor which makes the operation very simple
and reduces the Sime reguirved to 8 minimum,

Prom the foregolng deseription of the pre-
ferred embodiments of the invention, it WHE be g
varent that the objects of the mvem*im have
1 secompiished snd that o novel draifting mea-
of the whee! abd "Ir:mm type has heen pro-
ded wherdn the bands sre covered In o manner
b present o ! &me&wme and protect the go
Of aibemen &f,@lﬂn&*& injury therasfrom.
Provisien hes been maede for reedily sdiusting
the drafiing machine slong the upper edge of
the board and novel means provided for adjust-
ing the tenslom in the beands, ele. The ruler g§
sasembly con be rotated 360° and quick setbings
obtained ab the ususl apgles in each of the four
guadrants of the protracior. In addition the

dead line from which the protractor readings are
determined can be adjusted to any desired posi- 70
tion about the protractor since the same is car-
ried on a floating segment. 4
Numerous changes in the construction in addi-
" tion to those aiready referred to will be apparent
to those skilled in the art to which the invention g5
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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, &
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 sald wheels
being pivotally connected to said second member,
and screw means for producing relative move-

" ment between said members.

70
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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 sald 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 sald
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 sald 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, sald 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,
s 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,

2,164,216

and an adjustable strut rotatably connected to
said wheels, sald 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 sald 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
sald 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 sald second strut, and & ruler as-
sembly operatively connected to sald 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.

11. An anchor for a drafting machine com-
prising a bracket, means for detachably securing
sald 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 mem-
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
means. )

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
sald hoard 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, saild 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 sald holding -plate and adjustable angularly

16

30

50

60

65

70

75




[ " S ]

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
- sald arm, a protractor plate fixed to said ruler

assembly, & member carried by sald 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., LITTLE.




