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S o 17 -Claims.
‘Thisinvention relates to parallel motion draft-

ing devicesof the kind in which the several tools
the draftsman handles most frequently -are -em-
bodied in prineiple in one unit o obviate the ne-
cessity «of the .draftsman reaching about for. a

required $ool, thereby enabling the draftsman to.

keep his attention concentrated -Girectly. upon
the drawing, Drafting devices -of this character
have heretofore heen propesed in which:adjacent

ends of two arms are ‘pivoted together, the free.

end of :one .arm being secured to the remote side

‘of the drafting board while the free end of the.

other arm is provided -with . head comprising
a protractor and straight-edges which arein fixed
angular relation to move about the -center of the
protractor :as an axis. - Such drafting machines
have been of two general kinds-one-of which-com-

5

*iStill-another ebject of -the-invention is to ad-
just the counter-balancing means.. - e
In-carrying -the linvention into ‘effect, tensien-
ing meansis:provided which extends between-an
arm -and -an-angulatly movable member. :
These -and other: abjects -of the invention and,
the means for their attainment will be more ap-
parent from the following: detailed description,

- taken .in -comnection with  the :accompanying
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prises parallel motien mechanism in the form of -

a jointed arm composed of two parallelograms.
In another form, the arms have pulleys, spaced
apart thereon with flexible driving .means. be-

tween the pulleys,. one pulley at the joint be-

tween the two arms being common to the flexible
driving means or tension members, :such as belts,
of both.arms. - - o L

Drafting devices of this character are fre-
quently used upon drafting boards which are in-
clined at .an angle to the horizontal. Since. the
arms of the drafting machine have -considerable
weight and the head at the free end of the articu-
lated .arm is also of considerable weight, there is
frequently a tendency toward accidental move-
ment-due to forces of gravity when the arms are
positioned on one side -or the other of a vertical
blane passing through the anchor and perpendic-
ular to the remote edge of the board. Many at-
tempts have been made to counterbglance- the
weight of the arms to thereby prevent their acci-
dental displacement. : ‘ .

- One object of the present invention is.counter-.

balancing ameans -for the weight of the -arms
which may be readily contained within an arm.

Another -object of the invention’ is -counter-
balancing means, the effect_of ‘which is applied
directly to :ihe angularly movable aembers -or
supports which are relatively angularly movable
with respect to the frame of the arm and about

which the" flexible driving means pass and be-.

tween which
nect. o .

‘A further -object of the invention ig counter-
balancing means which . will not interfere with
the adjustment of the fixed pulley by which the
proper -angularity of the straight-edges is origi-
nally:set to a base line. o S .

they extend and drivingly intercon-
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drawing .illustrating ‘one -embodiment. by which
the invention may -be realized-and in which: - .
Figure 1 is 4 view-shewing a-drafting machine.
mounted-ona drafting table;: e
Figure 2 iswa view en :an enlarged scale of the
counterbalancing means, the upper. portion .of

‘the-casing being removed to show details of con-

struetion;.ang ... - e :
" Pigure-3 is: a,_vertical’ sectional view taken in. -
the planes indicated-by the broken lines 3—3 .of
Figure-2-and looking in the direction of the ar-
TOWS.: o : ‘

- Referning to the drawing, there is illustrated in

Figure 1'a typical .endless band type of -drafting
machine which includes.a pair of arms or struts
6, 1, each. of which is conistructed to. include an
end member -at. each .of its ends held apart by
tubes 8, 8 extending into the end members and
through. which. the endless bands 10 pass. The
upper, arm. 6 - includes..a. pivot end member 12 .
which is pivotally mounted on the.anchor {4 and
at the other.end.a pivot.end member .i§ which in
turn carries. the pivot end member 18 of the So-
called lower.arm 1, The end member 20.at the
free end of the arm.l carries the ‘head 22 -on
which are mounted the straight-edges 24. ‘In the
llustrated embodiment, the anchor 14 comprises
a frame adapted to engage the drawing table 25
and. be. clamped thereto by the .clamp screws 28.
The bracket consists of a flat surface member. 30,
Figure 3, to.rest.on the. top face .of the drawing
board -and with. a .downwardly depending posi-
tioning wall 32 lying in .2 jplane at right angles
to thesurface member.30 so that it.can be placed
oR a drawing board and £t against the side with
relative accuracy. . This bracket is Tormed at. its
lowermost portion with threaded bosses 84
though which pass the clamp. screws 28 by which
the-bracket may be rigidly-mounted on the draw-
ing board- -or -drawing :table 25 -which is firmly
clamped between the:surface member 30 -and the
heads..of the :clamp screws.” Above. the. table
member-les two spaced-bearing members 37 to
which :are pivotally mounted the adjustable plate
38 whichpivetally. supports the upper.end of the
arm: 6. - This plate 33 is .z hifurcated member
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having spaced arms 38 provided with pivots 29
mounted in the two spaced bearings 31. The
plate 33 is formed on the side remote from the
pivots with a tubular portion 40 within which is
rotatably mounted a sleeve 41 carrying the pulley
36 on its upper end. The pulley 36 rests on the
tubular portion 49 of the frame or plate 33. The
sleeve #1 is adjustable radially to adjust the pul-
ley and band 10 in arm 6, as will be understood.
This is accomplished by securing an arm 45 to
the lower end of the pulley sleeve 4. The free
end of arm 45 is formed with an arcuate slot 47

10

receiving a bolt 49 mounted in the frame. Upon

loosening the bolt 48 by means of the handle 50,
the arm may be moved as desired to adjust the
pulley in orientation with respect to the anchor-
ing means and then locked in adjusted position.

The arm 6 is free to turn about a pivot pin
52 journalled within bearings §3 mounted inside
the pulley sleeve 41. The pivot pin 52 is held
against accidental removal by & locking screw 54
bearing against the lower bearing §3.

To counterbalance the weight of the arms, a
counterbalancing device is disposed within the
upper end member of the respective arms. In the
illustrated embodiment, only the counterbalance
of arm 6 is shown but it will be understood that
the pertinent structure therein is illustrative of
structure which may be incorporated in both
arms. Briefly described, the counterbalancing
device comprises an eccentric on the pulley about
which g strap from the arm extends, the strap
including & tensioning device. 'As shown, a disc
56 is mounted eccentrically on the pulley 36. The
disc 56 is formed, preferably on one diameter,
with an elliptical aperture 58 permitting the pas-
sage of the pivot pin 52 and the socket portion
51 in which the pivot pin 52 is mounted in the arm
member 12. The aperture 58 is sufficiently over-
size for this purpose in all positions of adjust-
ment of the disc 56. As shown, the disc 56 is ad-
justably mounted on the pulley 36. To this end,
the disc 56 is formed with slots 60 through which
serews 62 pass through arcuate slots 65 in the pul-
ley 36 into the relatively fixed tubular portion 40
of the plate 33. The axes of the slots are prefer-
ably parallel to the major axis of the elliptical
opening 58. Bushings 64 are shown as mounted

-on the screws 62 to support the dise above the
surface of the pulley.

Surrounding the eccentric disc 56 is a strap
shown as a circular frame member or ring ‘66
provided with a radially extending arm 67 formed
at its end with spaced downwardly extending ears
68. The strap member 66 is made freely rotat-
able about the eccentric member 56 by providing
the opposing edges of the two members with race-
ways 18 containing anti-friction members, such
as the balls T2.

Across the open end of the end member is a
frame member 14 apertured as at 16, 16 for the
passage of the tubes 8 and by which the end 14
is fixed against displacement. The member T4
serves as an abutment to which is secured one end
:g as-;ension device to which is secured the strap

The tension device is composed of two spaced
frame members 18 and 79, each provided with
three spaced apertures. A bolt 81 passes through
an aperture 82 in the fixed frame member 74 and
passes through both frame members 18 and 79
and is threaded into a nut 83 on the side of the
member 19 nearest the pulley 36. It is thus fixed
to the frame member nearest the pulley 36. This
nut has an arm 85 extending beneath the frame
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member 18 tc prevent the nut 83 from turning.
Bolts 87 extend through the apertures in both
frame members 18, T9 on each side of the aper-
tures for bolt 8. Bolts 81 are secured in the re-
spective ears 68 and their heads are on the side
of the frame member 18 most remote from pulley
36. Compression springs 88 encircle each of the
bolts 87 and 81 between the frame members 18
and 79 to urge the frame members away from one
ancther. The compression springs are placed un-
der the desired torsion by rotating the bolt 81 and
to this end, a wing nut-like head is mounted on
the bolt 81 on the outside of the frame member
714. 'Thus as the holt 81 is rotated, the frame
members 18 and 19 are drawn together until the
proper degree of tension is placed upon the frame
members 66, 67.

As viewed in Figure 2, the normal tendency of
the arm 6 is to rotate, due to the weight of the
arms and head, in a counter-clockwise direction
about the axis of the pivot pin 52. Since the disc
56 is eccentric with respect to the pivot pin 52
and pulley thereon, as the arm tends to swing in
a counter-clockwise direction, the distance be-
tween the frame 74 and the eccentric disc in-
creases thereby placing compression upon the
compression springs. In resisting the compres-
sion, the springs oppose the tendency of the arm
to rotate in a counter-clockwise direction. At the
same time the arm may be normally moved to

any position on the drawing board against the ac-

tion of the springs. By suitable selection of the
springs and correctly positioning the eccentric
dise and placing the springs under the requisite
compression, the tension on the arms may be ad-
justed to counterbalance the weight of the arms.

It ‘'will be readily appreciated that the same
counterbalancing device may be provided, if
found desirable, in the end member 18 on arm 1
although in many situations, this may not be
found necessary in view of the fact that the nor-
mal action of the belts and pulleys restrained by
the counterbalance in the upper arm may be
sufficient for the purpose at hand. )

Various modifications will occur to those skilled
in the art in the composition, configuration and.
disposition of the various component clements
going to make up the invention as a whole and’
particularly the composition of the compressible
members and the manner in which the strap is
affixed and formed and no limitaticn is intended
by the phraseology of the foregoing specification
or illustrations in the accompanying drawing ex-
cept as indicated in the appended claims: ’

What is claimed is: ' : .

1. A parallel motion drafting device of the pul-
ley and band type including anchoring means
adapted to be attached to a drawing board and
comprising arms pivoted at adjacent ends, one of
said arms being pivoted at a free end to the an-
choring means, a pair of spaced pulleys in each
arm, an endless band passing around each pair
of pulleys, eccentric means carried by a pulley, a
strap around the eccentric means and tension
means one end of which is connected to the arm
and the other eénd of which is connected to the
strap.

2. A parallel motion drafting device of the
pulley and band type including anchoring means
adapted to be attached to a drawing board and
comprising arms pivoted at adjacent ends, one
of said arms being pivoted at a free end to the
anchoring means, a pair of spaced pulleys in
each arm, an endless band passing around each
pair of pulleys, a disc eccenfrically mounted on



a pilley, a-strap-around ithe ‘eceentric means and
tension means between the arm and %he strap.

3. A parallel ‘motion -drafting device ‘of ‘the
piilley ‘and ‘band type including :anchoring ‘means

alapted to e attached -fo & @rawing Hoard -and

comprising -arms pivoted ot adjacent ends, éne

of -said ‘arms ‘being ‘pivoted at a free-end to ‘the:

anchoring ‘means, @ pair -of spaced -pulleys in

each ‘arm, ‘an -endless ‘band ‘passing around each’

pair -of -pulleys, 'a disc -eccentrically 'mounted on
a 'pulley, & ring surrounding the dise ‘and Formed
with “an ‘arm and tension means bebween. ‘the

end -of the '‘arm ‘on ‘the 'ring and the ‘arm -of the

drafting -device. :

. 4. A parallel ‘motion :drafting ‘device -of ‘“the
pulley and band type including - anchoring
means -adapted to be attached %o . a drawing
board -and ‘comprising arms *pivoted -at adiacernt
ends, -one -of said ‘arms ‘being pivoted -at a free
end ‘to ‘the -anchoring ‘means, ‘a pair -of spaced
pulleys in -each ‘arm, 'an endless band 'passing
around ‘each pair -of -pulleys, -a disc -eccentrically
mounted -ona pulley, a ting surrounding ‘the
disc, anti-friction means between the Ting ‘and
the disc, said ring being formed with an arm
and ‘tension means ‘between ‘the end of the arm
on the ring and the ‘arm of ‘the ‘drafting device.
5. A parallél ‘motion drafting ‘device of ‘the
pulley -and ‘band type ‘including -anchoring
means adapted ‘to be attached ‘to a drawing
board -and comprising -arms ‘pivoted -at adjacent
ends, 'one of ‘said ‘arms being pivoted at a free
end to the anchoring mesans, -4 pair of spaced
pulleys in each arm, an endless band -passing
around ‘each air of ‘puilleys, 4 disc ‘eccentrically
mounted on a .pulley, a ring surrounding -the
disc, the proximate faces of the Ting and disc
being formed with raceways and ball bearings
. between the raceéways, said ring ‘being formed
with an arm and ‘tension means between the
end of ‘the ‘arm on the ring and the arm of the
drafting device. '

6. A parallel motion drafting device of the
pulley and band type including anchoring means
adapted to be attached to a drawing board and
comprising arms pivoted at adjacent ends, one
of said arms being pivoted at a free end to the
anchoring means, a pair of spaced pulleys: in
each arm, an endless band passing around each
pair of pulleys, eccentric means carried by a pul-
ley, a strap around the eccentric means and
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nearest the pulley. to ithe wrm, -and coil isprings
surrountling ‘the ‘bolts between the Frame mem-
bers. k PR
“8.°A - parallel \motion draffing device of the
pulley -and ‘band" type - including - anchoring
means.adapted ‘to “be @ttached to .a ‘drawing
board ‘and’ compyising ‘arms wivoted at adjacent
ends, “one -of ‘saill -arms being piveted @t -a free
end o the anchoring means, a ‘pair of spaced
pulleys in -each ‘arm;-an ‘endless band ipassing
around. each pair of pulleys, eccentric means
carried by :a pulley, ‘a’strap -around the eccentric
means formed with :a pair «of ‘civcumferentially
spaced-ears and tension ‘medns between the arm
and the strap comprising -a 'pair «0f spaced frame
nrembers, ‘bolts passing ‘through ‘the frame mem-
bers and ‘the ears ‘and ‘connecting the frame
Inember remote from ithe pulley 4o ‘the strap, a
bracket member -cartied by ‘the arm, a bolt pass-
ing ithrough the frame members and the bracket
member  and -connecting ‘the ‘frame member.
nearest the pulley to the .arm, ¢oil ‘springs stir-

- rounding ‘the ‘bolts between the frame members
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tension means between the arm and the strap .

comprising spaced members, compression means
between the members and means connecting the
member nearest the pulley to the arm and the
member remote from the pulley to the strap.

7. A parallel motion drafting device of the
pulley and band type including anchoring means
adapted to be attached to a drawing board and
comprising arms. pivoted at adjacent ends, one
of sald arms being pivoted at a free end to the
anchoring means, a pair of spaced pulleys in
each arm, an endless band passing around each

pair of pulleys, eccentric means carried by a pul- |

ley, a strap around the eccentric means formed
with a pair of circumferentially spaced ears and
tension means between the arm and the strap
comprising a pair of spaced frame members,
bolts passing through the frame members and
the ears and connecting the frame. member
remote from the pulley to the strap, a bracket

member carried by the arm, a bolt passing’

through the frame members and-the bracket
member and connecting the frame member

- 85

and means o ‘adjust 'the compression on ‘the
springs. Lo e

9. A parallel motion-drafting device of ‘the pul-
ley and band -type ‘including @anchoring means
adapted ‘to ‘be .attached te a drawing board and
comprising -arms piveted at-adjacent ends, one
of sald -arms being pivoted at a Tree «end to ‘the
anchoring means, ‘s pair-of spaced pulleys in each

-arm, -an ‘endless band passing around -each 'pair

of puilleys, ‘eccentiic means carried by spulley,
a straparound the -eccentri¢ means ‘formed with
a ‘pair of -circumferentially spaced ears and ten-
Sion 'means ‘between the arm -gnd the strap-com-

Drising «a pair 'of space@ Trame members, ‘bolts

passing through:the frame members and the ears
and connecting ‘the frame.menmber remote from
the pulley to'the-strap, a bracket member carried
by the :arm, a belt passing through the rame
members and the bracket member and connect-
ing the frame member nearest the pulley to the
arm, and coil springs surrounding the bolts be-
tween the frame members, said frame. members
being formed with seats for the springs,

10. A parallel motion drafting device of the
pulley and band type including anchoring means
adapted to be attached to a drawing board and
comprising arms pivoted at adjacent ends, each
arm comprising end members and spaced tubu-

“lar members extending therebetween, one of said

arms being pivoted at a free end to the anchoring
means, & pulley in the member of each arm, an
endless band in the tubular members and pass-
ing around the pulleys in each arm, a trans-

. verse member carried by the tubular members
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broximate the end member, eccentric means car-
ried by a pulley, a strip around the eccentric
means and tension means between the arm and
the strap comprising spaced members, compres-
sion means between the members and means con-
necting: the member nearest the pulley to the
transverse member: and means connecting the
member remote from the pulley to the strap. ,
11. A parallel motion drafting device of the -
pulley and band type including anchoring means
adapted to be attached to a drawing board and
comprising arms pivoted at adjacent ends, each .
arm ‘comprising ‘an end member and  spaced -
tubular members ‘extending therebetween, one of
said arms being pivoted at a free end to the an- -
choring means, a piilley in the member of each
arm, an endless band in the tuth'zlar members
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snd passing around the pulleys in each arm, a
transverse member carried by the tubular mem-
bers proximate the end member, eccentric means
carried by a pulley, a strap around the eccen-
tric means and tension means between the arm
and the strap comprising spaced members, com-
pression. means between the members and. ad-
justable means cornecting the member nearest
the pulley to the transverse member and means
_connecting the member remote from the pulley to
the strap. -
12. A parallel motion drafting device of the
pulley and band type inciuding anchoring means
adapted to be attached to a drawing board and
comprising arms pivoted at adjacent ends, one
of said arms being pivoted at a free end to the

anchoring means, a pair of spaced pulleys.in each’

arm, an endless band passing around each pair
of pulleys, a disc eccentrically mounted on a pul-
ley, means to adjust the eccentricity of the disc,
a strap around the eccentric means and tension
means between the arm and the strap.

13. A parellel motion drafting device of the
pulley and band type including anchoring means
adapted to be attached to a drawing board and
comprising arms pivoted af adjacent ends, one
of said arms being pivoted at a free end to the
anchoring means, a pair of spaced pulleys in each
arm, an endless band passing around each pair
of pulleys, eccentric means carried by a pulley in
an arm, a strap around the eccentric means and
tension means between said arm and the strap.

14. A parallel motion drafting device of the

pulley and band type including anchoring means
adapted to be attached to & drawing board and
comprising a pivotally movable arm, a pulley
carried thereby and fixed in orientation with re-

spect to the anchoring means, means having a

cam surface relatively fixed eccentrically with
reference to the pulley and spring means between
the arm and the eccentric means to engage vari-
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ous portions of the said cam surface to counter-
balance the weight of the arm.

15. In a spring counterbalance for a drafting
machine including an anchor member defining

. g fixed axis pivotally supporting an arm member

of a parallel motion mechanism, the combination
of: a cam-member secured to said anchor mem-
ber and defining a circular cam surface eccentri-
cally disposed relative to said fixed axis; means
on said member defining a housing directed to-
ward said cam surface; cam engaging means
slidaply mounted in said housing and engaging
said eam surface; and compression spring means
in said housing for urging said cam engaging
means into pressure engagement with said cam
surface.

16. In a spring counterbalance for a draffing
machine including an anchor member defining
2 fixed axis pivotally supporting an arm member
of ‘a parallel motion mechanism, the combina-
tion of & cam member fixed with respect to said
anchor member and defining a cam surface ec-
centrically disposed relative to said fixed axis,
spring means carried by the arm member and
cam engaging means actuated by said spring
means to engage with the cam member to coun-
terbalance the arm member.

17. In g spring counterbalance for a draiting
machine including an anchor member defining
a fixed axis pivotally supporting an arm mem-
ber of g parallel motion mechanism, the combi-
nation of & cam member fixed with respect to
said anchor member and defining a cam surface
eccentrically disposed relative to said fixed axis,
said arm member including & housing ab least
partially surrounding said cam member, spring
means carried by the said housing of said arm
member and cam engaging means actuated by
said spring means to engage with said cam mem-

48 per to counterbalance the arm member.
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