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7 Claims.

My invention relates to draftinig machines and
has particular reference to an improved drafting
machine of the endless band and pulley type
which is characterized partlcularly by 4@ novel
strut' and guard censtruction. and an improved
protractor head control mechanism;

Drafting machlnes of the endless band and
pulley type to which this invention partlcularly
relates are characterized by & jointéd arfm con-
struction having pulleys mounted at theé ends
of theé arms encrrcled by endless bands so’ ar-
fanigéd that when one énd of one arm is plvotally
sécufed to a draftmg board or table by a suit-
#ble elamping devme the puliey at the other end
of thé other arfn Wwill be held fixed as régards
angular or1entat10n therecf but movable to vari-
olis positions over the drawing board or table

In order to maintain the required gceuracy
Wwith which the angular orrentatlon of the mov-
able pulley is held; it is necessary to employ for
the endless bands steel tapes or similar bands
which are stretched- very tightly. As & result
there is ereated 4 danger of 1nJury t6: the opera-
tor of the drafting mdchine in the event one of
the bands should break ds occasmnally happens.

Prior attenmpts to overcoiie this diffictilty have
included the use of gudrds or auxiliary tubes ex-
tending about those portions of the bands which
pass between ddjacent pulleys. These déviees
have not been entirely satisfactory becavse of
the difficulty of adjustiiig the teasion of thé in-
dividual bands and because of the additional
weight which the guard construction adds to'the
mechanism. Furthermore, difficulty has been eti=
countered- in. manufacturing pdrallél motion
mechanisms of the type whergid the endless
bands are completely enclosed: because of the dif-
ficulty of enclosing the band within: the guards
and making up the joint between reéting ends
of-each band which must of g necessity be- made
in' order to mdke the band endless as is requlred

In using o drafting machine it is often néc-
essary to lift the parallel motion mechanism and
the drafting tools carried. thereby from the sur~
face of the drawing board in order to permit
drawings’ to be removed. therefrom: or. placed
thereon. Prior drafting machine constructions
have employed a horiontally extending pivot: at
the anchor or fixed end of the parallel motion
mechanism: to: permit the entire: mechanism’ to0
he lifted from' the surface of the board. These
mechanisms have, however; intreduced the likeli-
hood of injury and: breakage to thie mechanism
since ‘in certain. positions. of the parts of the
parallel motion mechanism, the structure is. over-
palanced with respect to the horizontal pivot and
consequently flips over, with the result that the
dvafting machine head and parts of the: parallel
motion mechanism stnke the floor” or the draff-
ing table a severe snd damaging blow.
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{ angular posmo ;

It is the c0nventlonal practrce in draftmg mes
chine onstruc jons to: mount the stralght edges‘
or ales on a protractor head assembly §0 ar-
ranged that the scales can be turned to dny de-
sired angular pos1t10n relatlve to the ﬁxed pull' 3
carried by the hedd end of the paratlel iotion
mechamsm There is usua]ly 1nc1uded also a
rioteh plate or s1m11ar structure whlch permlts
the automatlc mdexmg of the scal‘es at certain
frequently used angular posrtlons such as 0° and
90° and intermediate angular positions such as
30° and 45°, Provrsron is also made for man-
ua]ly lockmg the protractor hedd assembly in.
odd or unusual angles of 0r1entat10n .

Such a structure requrres a control mechamsm

brought mto operatmn or taken out of opera-
tron as deswed and requ1res also some means for
securing the protractor head a5sembly in the odd
X is usually accomph hed
by means of two or more separate control devicés;
addmg to the co 1cat10ns of constructlon and
operatlon of the dev1ce and tendlng toward in-
creased Wear marntenance and loss. of accuracy

It is EAsy obJect of the present mventron to pro-
¥ide & drafting machme ih which the various
operatlons relating {o the coiitrol of the angular
orientation of the protractor head gsseinbly are
consohdated in a s1ngle control deV1ce mounted

iponr the drafting machme hedd - in & conven-
ient and accessible location:

It is- also an obJect to prov1de a draftmg ma-
¢hine head construction of the character set

_forth in the precechng paragraph il which &
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smgle control member is’ molnted upon: the draft-
ing machme ‘hesd and above . the scales and: pro-
tractor plate portmn thereof in a position to be
iéadily accessible to dn operator of the machine
and which is arranged to be moved in °1théi‘ di-
rection to perfcnm {he various lockirg and un-
locking functions relating to the protractor as-
sembly

i is & still further ObJth of my mventmn to
prov1de % draftlng machine head of the charae-
ter set forth in' the’ precedmg paravraph in which
the eontrol device is arranged to seléctively en-
gage or disengage the protractor notch plate as-
sembly, provide for- the automdtic spring- réturn
of the notch plate mechanism: to protractor lock-
ing position, provide for the permanent unlock-
ing of the protractor notch plate mechanlsm, and
p10v1de ior the clampmg of the protractor and
scale’ assembly in odd angular positions.

ki is addrtlonally an object of my 1nVent10n to

' p10V1de a drafting machme head constructmn of

the’ character set forth inthe precedlng paragraph
in’ wh1ch the control mechamsm is so arranged
that' the' determmatron of one-of the above noted
functiohs’ which:i§ performed: by the mechanism
is determined by the extent to which the control
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member is moved in either direction from its nor-
mal or neutral position. )

It is additionally an object of my invention to
provide a drafting machine employing a parallel
motion mechanism of the endless band and pulley
type in which guard members are provided for
completely enclosing the endless bands and in
which the guard members themselves serve as

2,304,344

struts to hold the pulleys in the desired spaced

relation to each other,

It is also an object of my invention to provide
8 drafting machine of the character set forth
hereinbefore which includes a novel mechanism
for adjusting the effective length of the band
guards to fhereby provide for the tightening or
loosening adjustment of the endless bands.
- It is also an object of my. invention to provide

& drafting machine in which the parallel motion -

mechanism is mounted for pivotal movement
about a horizontal axis relative to the anchor or
fixed portion of the machine and which includes
also’ & manually operable mechanism for selec-
tively locking the drafting machine against piv-
otal movement about the horizontal pivot or re-
leasing the machine to permit such pivotal move-
ment.

In connection with a drafting machine of the

character referred to in the preceding paragraphs,
it is another object of my invention to provide
a novel method of assembling the endless bands
within their enclosing guards by means of per-
manent welded joints between the meeting ends
of the bands which consists in so adjusting the
effective length of the adjustable struis as to pro-
vide considerable slack in the endless band, bring-
ing the adjacent ends of the endless band through
an aperture in the guard for permanent welding
of the ends to each other, restoring the length
of the struts to place the band in its normal
stressed condition, and employing a name plate
or other functional part of the apparatus as a
cover for closing the aperture. .
- Other.objects and advantages of my invention
will be apparent from a study of the following
specifications; read in connection with the aéecom-
panying drawings, wherein: )

Fig. 1 is a plan view illustrating the general
form and appearance of a drafting machine con-
structed in accordance with my invention;

Fig. 2 is a longitudinal sectional view taken
substantially along the line II—II of Pig. 1 to
illustrate the details of construction of the an-
chor porfion of the drafting machine of my in-
vention;

Fig. 3 is an elevational view with parts broken
away and parts shown in section taken substan-
tially along the line IITI—IIT of Fig. 2 of the an-
chor portion of the drafting machine and iltus-
trating the details of construction of a manually
releasable locking member controlling the piv-
- otal movement of the drating machine about a
horizontally disposed axis; X

Fig. 4 is an elevational view of the elbow por-
tion of the drafting machine of my invention
with- parts shown in section as indicated by the
line IV—IVin Fig. 1; :

Fig. 5 is a longuitudinal vertical sectional view
of the protractor head assembly portion of the
drafting machine of my invention, Fig. 5 being
taken substantially along the line V—V of Fig. 1;

Fig. 6 is s horizonfal sectional view taken sub-
stantially along the line VI—VI of Fig. 5 and
illustrating by means of dotted and solid lines
two positions of the protractor notch plate mech-
‘anism; and
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Fig. 7 is a view similar to Fig, 6 but illustrating
by means of dotted and solid lines two additional
positions of the protractor notech plate mecha-
nism,

Referring to the drawings, I have illustrated in
Fig. 1 one form of drafting machine constructed
in accordance with the preferred embodiment of
my invention as being secured to a drawing board
or table indicated generally by the reference
character {. The drafting machine includes an
anchor member indicated generally at 2 upon
which one arm 3 including struts 4 and § is piv-
oted. The arm 3 is pivetally connected as by
means of an elbow 8 to a second arm 7 which in-
cludes struts 8 and 9. The other end of the arm
7 carries a protractor head assembly i to which
is affixed scales #2 and {3 or other conventional
drafting tcols.

‘The anchor 2 and the protractor head assembly
{{ include, respectively, pulley guards or enclo-~
sures {4 and {3, and the elbow § similarly includes
& pair of pulley guards or enclosures {5 and {7.
Within the guard {4 there is enclosed a pulley 3
about which extends an endless band i3 (see
Fig. 2). -

As will be later described, the pulley {8 is fixed
by the anchor mechanism 2 with respect to the
drafting board 1 and the band 18 is extended
about a pulley 2§ secured within the pulley guards
6 and {7 (see Fig. 4). The pulley 2§ is piv-
ctally supported, as will be hereinafter described,
upon both of the guards {8 and {7 and is en-
circled additionally by a second endless band 21
which passes also around a pulley 22 pivotally
supported within the guard {5 associated with the
protractor head assembly {i (see Fig. 5).

By this construction the arms 8 and T may be
so-moved as to permit the protractor head as-
sembly {1 to be moved to substantially any desired
position over the surface of the drafting board f
and the interconnection of the head pulley 22 with
the fixed pulley i8 through the medium of the
bands 21 and i3 and the elbow pulley 28 serves to
hold the protractor head assembly in fixed angu-

 lar orientation relative to the drawing board f.

- As is best shown in Figs. 2, 3 and 4, the strut
members 4—5 and 8—9 associated with the arms
3 and 7 serve the duel purpose of acting as struis
to hold the respective pulleys in their proper
spaced relation to each other and as guards com-
pletely enclosing the endless bands 1% and 21,

Each of the pulley housings §4—17 is provided
with outwardly extending tubular extensions 23
disposed parallel to each other and positionsd
substantially tangentially with respect to the
pulley with which they are associated. "Hach of
the strut members §—5, &—39 are at one end, as
for example at the elbow end, secured as by means
of welding 24 (see Fig. 4) or other suitable means
of attachment to a nut member 25 which may be
provided with a hexagonal cross section to permit
ready application of a wrench or similar tool
thereto. '

The nut members 25 each include a reduced
diameter shank portion 26 which is externally
threaded to coact with internal threads provided
in the bore within the tubular portions 23 asso-
ciated with the elbow §. By this means the four
strut members may each be immovably and non-
rotatably secured to the pulley guards I§ and I7.

The opposite ends of eacn of the trusts 4—35,
8—38 are threaded externally as indicated at 27
in Fig. 3 to coact with similar internal threads
formed on the interior of a tubular nut 23. The
nut 28 is provided with a hexagonal cross section
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permitting the application of a wrench or similar
tool thereto and includes also & tubular portion
29 of reduced diameter adapted to be-closely Ye-
ceived within the interior of the tubular members
23 associated with the anchor 2 and: protracter
head (1.

The reduced diameter portion 28 defines a radial
thrust shoulder 38 adapted to be brought into
pressure engagement with the outermost ends. 6f

the corresponding tubular portions-23: - Thus: by

turning the tubular nuts 28, the strut miermbers
45, 8-—9 may be caused to niové inwardly- or
- outwardly relative to the anchor 2 or the pro-
tractor head assembly: - t0 thereby reducé or
increase the spacing between the pulleys carried
by the arms -3 and 7 to provide for the tightening
or lcosening of the bands {8-and 24 as desired.

The anchor construction 2 is illustrated in de=
tail in Figs. 2 and 3 and includes a bed plate por=
tion & adapted: to engage the upper surface of
the drawing board. & and be seciifed thereto by
means of suitable clamps (not shewh) adapted
to engage the undér surface of the drawing board.
The bed plate 31 supports-orhas formed integrally
therewith: an upstanding: lug or ear 32" which: is
adapted to be received between g pair of arhis 33
and 34 formed integrally with or secured to the
pulley 18,  The arms 3% and 34 each carty pivot
screws 35 and 38 adapied: to engage suitable seats
formed:in.the side surfaces of the lig 32 to thereby.
secure the pulley i8: to the'bed: plate 34 for pivotsl
movement. about 4 horizontally ezteriding axis
while helding the pulley t8 against pivotal move-
ment about its own vertical axis.

The puiley I8 is, as is. shown in: Fig, 2, ﬁtted
with: suitable: anti=frietion Beatings 37 and: 38
which in turn support @ central shaft 38. The
shaft 3% may be headed as indicated at 40: amé
secured as: by means of welding & an uppér piate
& which:is in: turn secured to the pulley housirg
or enclosure (4 as by means: of seréws 42 or like
attaching means. Access:to the screws 42 may be
had through a:removahlercover plate 43

By means: of. the construction: just described;
the: pulley housirig or bracket (4 is jourtialed for
pivotal moventent about the: axis of the pulley I8
and for pivotal movement zlong witlt the pulley
§8: about: the horizontal axis defined by the pivot
serews. 85 and 38 To.mormally hold the: drafting
machine against. pivetal movemerit about such
horizontal axis; the shaft 39 is. exterided down-
wardly below the pulley 18 angd is provided: with
a squared: portion 44: upon: which is positioned: in
succession o cam. plate 45, a.spacer 46-and: & 1atch

plate 4%, these three members being clamped *

against. & shoulder provided: on the shaft 39 ds
by means of'a clamping nut 48.

~The spacer 45 is provided with. a didiheter
somewhat less than the diameter of the latcking
plate 47 so that a: horizontally positioned -latch
member- 9 may extend into the. space betweerl
the latch plate &7 and the cam plate 45. The
1atch member §9'is: slidably motnted: upen a:suitv
able: Iug: §0: and in apertures 5 and 52 formed
upon-and. in. the: base plate 8. The Iatch mem-
ber 4% carries a. collgr 53 dgainst which bears 4
compression spring 54 surrounding: the lateh
raember 48 and bearing glso against the bottom
of a spring: receiving socket 55 formed: in: the lug
32.

Forwardly of the collar 83; that:is, toward the
shaft: 29. from the collar §3: there is positioned: 4
latch- operator 56: which: may, as:is llustrated in
Fig. 3, comprise: a. lever B pivoted: to: the: base
plate 34 as-at 58 and: provided: with. & bifurcgted
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portion extending above and below the latch
membeér: 49.

With this construction pivotal movement of
the lever 51 through engagement of the bifur-
cated- end thereof with: the collar 53 serves to
moveé the latch member 49 akially away from the
shaft 39 and against the forde of the spring 54
to position the latchi member 48 a distance away.
from the shaft 39 sufficient to permit the bracket
14: and pulley 18 {o be moved upwardly in a piv-
otal fashion about the horizontal pivot axis. This
operation is, of course, prevented when the lateh
member 49 is in the engaged position which is
illustrated in Fig, 2.

In order to provide for automatic relatching of

- the mechanism when the bracket 14 ig pivotally

moved from a displaced position to the ndrmal
position illustrated in Fig. 2; the upper surface
of the latch member 438 and: the lower surface of
the latckt plate 47 are preferably beveled as il-
lustrated in Fig. 2.

The cam plate 45 hereinbefore referred to com-«
prises one element of a spring ecounterbalancing
mechanism of the type described: and claimed: in.
@ copending application Serial No, 410,996, filed
by Russell: H, Cole et al. on September 16; 1941;
and entitled “Spring counterbalance for drafiing
machines.” The other part of this mechanism
comprises a spring pressed follower 59 mounted
within a tubular member 69 secured to the pulley
{8 and carrying a cam engaging element 61 in- &
position to engage the cam 45, which cam may
be of cireular- formr and positioned eccentrically
relative to the axis of the pulley 18:

Referring now to Fig. 4, it will be noted that
the pulley guards £6 and i7 included in the elbow
6 are each pivetally supported as by means of
anti-friction bearings 62 upon an-elbow shaft 63
to which the elbow pulley 20 is secured. As is
shown in Fig. 4, each of the guards 16 and IT
is provided. with apertures 84: through which- the
bands 19.and 2+ may be passed when the effective
length- of the struts 4—B, 8—38 are reduced: {o-a

~ minimum.

GG

G5

In. assembling the. drafting: machine; the strut
and pulley assemblies are made up as hereinbe-
fore described and sufficient lengths of flat tape-
like. material are selected to ferm the endless
bands 18 and 2t These are passed through the
struts- 4—5; 8—8, respectively, and about the
pulleys 18-and 22. The ends of the pieces which
must be secured. to each other to form an endless
bhand are brought out through the aperfures 64
and. 65 and are then butt or flash welded to each
other to form a permanent joint and provide
truly endless bands for the bands (9 and 21. Fhe
loops which. protrude through. the apertures. 64
and 85-are then. pushed. back into the interior of
the housings {6 and {7 and the effective lengths
of the struts are increased by manipulation of
the adjusting nuts 28 to tighten the bands about
the pulleys. The apertures 64 and 65 may then
Pe. covered. by means of name: plates or similar
furictional.covers 6. ‘

The drafting machine construction of my in-
vention also includes & novel protractor heéad

assernbly.. This mechanism isillustrated in detdil
in Figs, 5-7. As is shown in the enumerated fig-
ures. the housing or bracket 15 carries dan dnti-
frictfon hearing §7 which is in turn mounted upon
a.central column-=like structure 68 forming g part
of the pulley 22

The underside: of the: pulley’ 2% iy cut dwdy and
turned. to: provide & downwardly extending c¢ylin-
drical portion §9 upon which: is- journaled: fox ro=
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tation a protractor plate 70.. Between the pro-
tractor plate 70 and an under radial surface 71
of the pulley 22 there may be placed a thin layer
of cushion or friction material 12 to provide for
smooth and somewhat restrained movement of
the protractor ring 70 relative to the pulley 22.

The protractor ring 10 has inscribed on a slop-
ing upper surface 13 thereof the customary an-
gular graduations so that by virtue of the rotary
mounting of the plate 10 upon the cylindrical
portion 69 the plate 710 may be turned to any de-
sired position of the zero or index of the angular
scale with respect to the drawing board 1. A
clamping nut and screw arrangement 74 is pro-
vided for locking the protractor plate 10 in any
adjusted position in which it may be placed.

Below the protractor ring 10 there is positioned
& notch plate T8 secured to the protractor ring
70 as by means of screws 1§, the notch plate 75
being held spaced from the under side of the pro-
tractor ring 70 as by means of interposed spacers
11. The notch plate 15 is provided with a series
of peripherally spaced notches 18 (see Fig. 6)
adapted to be engaged by the nose portion 79
of a pawl member 80 which is pivotally mounted
as by means of a pivot 81 upon 3 scale supporting
plate 82 to which the scale or drafting tools i2
and 13 are secured.

The plate 82 completely surrounds the pro-
tractor plate 10 as is illustrated in Figs. 6 and 7
and carries an under side cover plate 83 defining
a housing space 84 within which certain control
mechanism to be described hereinafter is posi-
tioned. The plate 82, though cut away at the
location of the plane along which the section of
Fig. 5 is taken, extends inwardly into the inte-
rior space 84 and beneath the notch plate 75, that
portion of the plate 82 being identified in Fig. 5
by the reference character 85.: The inner portion
of the plate part 85 is secured as hy means of
screws or rivets 86.to a radially extending flange
87 formed on the lower end of a tubular member
88 which is passed upwardly through a suitable
aperture formed in the column €8.

" To the upper end of the sleeve 88 there is se-
cured as by means of a clamping nut 89 a U-
shaped yoke member 0. The upstanding arms oi
the yoke 90 are received within a central interior
recess 9! formed in 2 knob or handle 92 and are
secured to the handle 82 as by means of pins,
serews or rivets 3 so that the sleeve 88 and the
scale supporting plate 82 secured thereto may
be rotated by merely rotating the knob 92. This
rotation of the scale supporting plate 82 is, of
course, normally arrested and prevented by the
engagement of the nose 19 of the pawl 83 with
one of the notches 78, into which notches. it is
resiliently urged as by means of a hairpin
spring 94. )

"~ To provide for the proper control of the opera-
tion of the latching pawl 89, I provide a circular
control member 95 which is~interposed between
the knob 92 and the upper surface of the pulley
guard I5. The member 95 is wheel-like in form
and contoured to conform to the external contour
of the knob 82 and may, if desired, be provided
with.a series of radial spoke-like webs 96 to assist
the operator of the machine in turning the con-
trol member 95. The control member 95 is se-
cured to a pivot shaft 97 which is extended up-
wardly through the interior of the tubular mem-
ber 88, the attachment to the shaft 97 being ef-
fected as by means of a cross-bar 98 secured to
or molded into the control member 85 and affixed
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to the upper end of the shaft 87 as by means of
a clamping nut 99.

The lower end of the shaft 97 carries a cam
plate 100, the form of which is best illustrated
in Figs. 6.and 7. The cam blate 100 may be of
substantially circular form but is provided with
one fiat side (01 adapted to be normally engaged
by a relatively wide cam engaging shoe portion
162 of a sliding link 103. The sliding link 103 is
mounted upon the plate portion 85 and supported
for sliding movement as by means of suitable
Projections 104 formed on the link {03 and re-
ceived within guiding slots 105 formed in a lower
guide member 186 which is in turn secured to the
plate portion 85. 'The outer end of the link 103
is pivolally attached as indicated at 187 to the
pawl 80 so that sliding movement of the link 103
may result in so moving the pawl 80 as to disen-
gage the nose 19 thereof from the notches 78.

The normal position of the parts is shown by
solid lines in Fig. 6, in which position it will be
noted the shoe 102 engages the flat face 101 of the
cam member 100 and the pawl 80 is in it inward-
most or notch engaging position.

A slight angular movement of the control mem-
ber 85 and the eam plate 100 in either direction,
as for example in a clockwise direction through
an angle of approximately 20° as is illustrated
in Fig. 6, will cause the sliding link 103 to be
moved cutwardly from the center of the mecha-
nism a distance sufficiert to remove the nose of
the pawl 19 from the notch 18, such positions of
the parts being illustrated by dotted lines in
Fig.6. .

It is to be noted that in this position, the de-
vice is automatically restoring since the pawl
spring. 94 acting upon the pawl and through the
pivotal conrection {07 serves {0 urge the sliding
link 193 inwardly and since the point of engage-
ment of the shoe {02 with the heel 108 of the
cam plate 100 is to one side of the central thrust
line extending from the center. of the shaft 91
to the pivot 107, Thus the operator if he de-
sires to change the angular orientation of the
scales from one frequently used position to an-
other; as for example from 0° to 15°, may by
turning the control member 95 through a slight
angle release the scale supporting plate 82 so that
the knob 92 may be turned to shift the scales 12
and {3 to a new angular position.

This operation accompanied by the release of
the control member 95 will result .in the nose of
the pawl 80 riding along the peripheral surface
of the notch plate 15 until it registers with the
next notch 18, at which time the spring 924 will
impel the pawl 80 to a notch engaging position
and rotate the control member 95 back to its orig-
ina] position.

In the event it is desired to prevent this al-
tomatic re-engagement of the pawl 80 with the
notch plate 15, it is only necessary to turn the
control member 85 through a somewhat greater
angle, as for example 40°, o dispose the parts
in the positions illustrated by solid lines in Fig. 7.

It will be noted by having reference to Fig. 7
that when the control member 95 is so rotated,
the cam engaging shoe 102 engages the circular
surface of the cam member 180 at 3 point beyond
the heel 108 so that the thrust line along which
the force of the hairpin spring 94 acts is posi-
tioned precisely along the line of centers joining
the shaft 97 with the pivot 107. The net result
is, therefore, that no restoring force is applied
to the cam 100 with the result that it will remain
in the position in which it is placed until it is
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manually returned toward its original position.

In order to provide for locking the protractor
plate 82 at odd angular positions, I provide a
clamping screw 189 which is journaled for rota-

_tion in -a suitable aperture provided in the plate
portion 85. The upper end of the screw 1039 is
threaded to receive ‘a clamping nut 110 which
overlies the notch plate 15 so that when the nut
110 and screw {09 are rotated with respect to
each other,.the notch plate 75 and the plate por-
tion 85 will be clamped to each other between
the nut 116 and a head-like portion {f! of the
screw 1089,

The head-like portion I11 is extended laterally
to comprise a bell crank 112 which is connected as
by means of a pivot projection 12 to one end of a
drag link 114, the other end of which is pivotally
secured as by means of 4 pivot projection 15 to
the cam plate 1606, The positions of the parts
are so adjusted as by initially disposing them in
the positions illustrated by solid lires in Fig. 6
that whenever the cam plate {80 is rotated from
its neutral position in either direction, the clamp-
ing screw 189 will be pivotally moved in a coun-
ter-clockwise direction. With this adjustment
of the parts, increasing angular displacement of
the control member 95 from its neutral position
‘will result in an increasing pivotal movement of
the pivot screw 109.

The nut 10 which is associated with the screw
169 is provided with a series of holes {16, any one
of which may receive a holding screw {17 thread-
‘ed into a suitably disposed portion {18 of the scale
supporting plate 82. By removing the screw 17
the nut 8 may be turned to substantially any
desired position and then locked in that position
-against rotation by passing the screw {7 through
‘the appropriate one of the holes 18 and re-en-
gaging it with the adjacent portion {18 of the
scale supporting plate 82.

This adjustment is so €ffected that angular
-displacement of the screw 109 to the extent in-
dicated by the solid line positions of the parts in
‘Fig. 7 will not result in clamping the notch plate
15 to the plate portion 85 but such that an ap-
‘preciable increase in the angular displacement
of the control knob 95, as for example to the dot-
ted line position illustrated in Fig. 7, will result
in the clambing of the notch plate 75 to the
‘scale supporting plate 82.

Thus, whenever it is desired to turn ‘the scale
supporting plate 82 to an odd -angular position
and secure it in such position, it-is only neces-
sary for the operator to: first rotate the ‘control
member 95 to a position corresponding to that
illustrated ‘by solid lines in Fig. 7 and then
through use of the knob 82 ‘to rotate the scale
supporting -plate 82 to ‘the desired odd angular
position. Thereafter further rotation -of the con-
trol member 85 to move the cam plate 16D from
the position illustrated in -solid lines in Fig. 7
to that illustrated by dotted lines in IFig. 7 will
result in the clamping of the notch plate T5
to- the plate portion 85 of the -scale supporting
plate and so lock the scale supporting plate
against displacement from the odd angular posi~-
tion in which it has been placed by the operator.
To restore the -scale supporting plate 82 to its
original position, it is only necessary to reverse
the above described operation.

‘From the foregoing it will be noted that I have
provided a novel drafting machine construction
and in ‘that connection have provided a novel
drafting machine head which is characterized by
the employment of a single control member which

10

is ‘movable in -either direction from 4 neutral
position in which the scale supporting plate is
‘held at an even and frequently used -angular
orientation to any one of three displaced posi-
tions in ‘which the -scale support is, respectively,

‘ta) released from the protractor assembly for
adjustment to a new -angular position but with
an automatic return of the control member to
its original position, .

(b) released from the protractor assémbly and
held released until the control knob 85 is further
manipulated, and »

(e) locked in any odd angular position in which
it may be placed.

Tt will be further noted that provision is made
for gdjusting the clamping assembly +89—110
to provide for the desired clamping action in -
response to substantially any amount of pivotal
movement of the control member $5.

‘T have, in the foregoing, also disclosed a draft-
ing machine construction which provides for the

pivotal movement of the entire machihe about
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a “horizentally” disposed axis, this construction
being characterized particularly by the provision
of o manually operable latch which will effec-

‘tively resist ‘such pivotal movément until such

‘tinre as the operator -of ‘the machine intentionally
releases tlie machine for lifting movement away
from the surface ¢f the drawing board, thus
avoiding ‘thie danger of injury to the machine

through inadvertent overturning of the machine .

when ‘the parts thereof -aré so disposed as to
overbalance the horizontal-pivat.
Attention is directed to ‘the ‘employment of

5 ‘the strut members as'guards forthe endless bands

and the arrangement -which has been shown -and
-described for adjusting the effective length of

‘struts to provide for the tightening and loosen-
‘ing of the bands-as may be desired.

T have also -disclosed ‘a novel arrangement of
parts and-methods by means of which a perma-
nent welded connection between the -adjacent
ends of the bands'may be made, though the en-
tire ‘band ‘s -arranged to be enclosed within &
‘completely encompassing-guard arrangement.

While T have shown -and -described the pre-
‘ferred embodiment of ‘my invention, I :do-not
desireto ‘be limited to any of the details of -con-

‘struction shown' or -described herein, -except as

défined in-the-appended -claims.

T-cldim: )

1, 'In o -drafting- machine head ‘including a
‘rotatable-support ‘and a spring pressed -pawl-and
noteh -plate mechanism “for holding -said -support
in ‘o -Hmited number -of ‘selected angular posi-
‘tions, the -combination of: -a  control member
‘motinted on said head for pivotal moVvement in
either direction through three suecessive angu-

lar-increments; cotipling ‘means connecting -said

control member to-said pawl for disengaging said
pawl in response ‘to “movement of said control
membet through ‘the first of ‘said angular incre-
ments, said coupling means being so arrahged
that:said spring pressing said pawl will be effee~
tive to.refurn said pawl to holding position When
said. control-member is moved through the first
ofsaid angular increments -and released and in-
effective ‘-when -said eontrol member is moved
through ‘the first and second -of said angular
inerements; clamping means ‘for clamping said
support against rotation regardless of the posi-
tion of :said support; and means coacting with
said coupling means for operating said clamping
means in response to angular movement of said
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control means through all three of said angular
inerements.

2.In a draftmg machine head including a
rotatable support and a spring pressed pawl and
notch plate mechanism for holding said support
in a limited number of selected angular posi-
tions, the combination of: a control member piv-
otally mounted on said head; a cam member
coupled to be rotated by said control member
and defining a cam surface comprising a segment
of a circle; and a sliding link engaging said pawl
and having a straight line cam engaging sur-
face disposed substantially at right angles to the
length of said link and having a length sub-
stantially equal to the chord of said segment,
said cam member being movable by said control
member in either direction through a predeter-
‘mined angle exceeding one-half of the central
angle subtended by said chord,

3. In a drafting machine head including a ro-
tatable support and a spring pressed pawl and
notch plate mechanism for holding said support
in g limited humber of selected angular positions,
the combination of: a control member pivotally
‘mounted on said head; a cam member coupled
to be rotated by said control member and defining
a cam surface comprising a segment of a circle;
2 sliding link engaging said pawl and having a
straight line cam engaging surface disposed sub-
stantially at right angles to the length of said
link and having a length substantially equal to
the chord of said segment, said cam member being
movable by said control member in either direc-
tion through a predetermined angle exceeding
one-half of the central angle subtended by said
chord; clamping means for clamping said sup-
port against rotation regardiess of the position
of said support; and means interconnecting said
clamping means with said cam member for op-
erating said clamping means in response to move-
ment of said cam member through said predeter-
mined angle,

4. In a drafting machine head including 2 ro--

tatable support, a spring pressed pawl and notch
plate mechanism for holding said support in a
limited number of selected angular positions and
a pivoted control member for disengaging said
pawl and movable through a predetermined an-
gle greater than that required to disengage said
pawl, the combination of: a screw and nut clamp-
ing means operable in response to relative rota-
tion of said screw and nut to lock said support
against rotation; a bell crank affixed to said
screw; and a drag link interconnecting said bell
crank with said control member, the length and
angular disposition of said drag link being ar-
ranged to rotate said screw an amount sufficient
to clamp said support in response to movement
of said control member in either direction
through said predetermined angle. .

5. In a drafting machine head including a ro-
tatable support and a spring pressed pawl and
notch plate mechanism for holding said support
in & limited number of selected angular posi-
tions, the combination of: a control member
mounted on said head for pivotal movement in
either direction from a normal position; coupling
means interconnecting said control member with
said pawl and notch plate mechanism and opera-
ble in response to a predetermined angular move-
ment of said control member to. shift said pawl
and notch plate mechanism to a released position
permiiting pivotal movement of said support rel-
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2,394,344

_ative to said head; and means coacting with said

coupling means and said spring pressed pawl and
notch plate mechanism to return said control
member to its normal position. in response to
movement of said pawl and notch plate mecha-
nism to said engaged position when said con-
trol member is subjected to said predetermined
angular movement and released, said last-named
means being responsive to pivotal movement of
said control member an.amount exceeding said
predetermined angular movement to render.said
pawl and notch plate mechanism ineffective to
restore said control member to said normal
position.

. 6. In a drafting machine head including 2 ro-
tatable support and a spring pressed pawl and
notch plate mechanism for holding said support
in a limited number of selected angular posi-
tions, the combination of: a control member; a
rotatable shaft pivotally mounted upon said head
and coupled to be rotated by said control mem-
ber; a cam member on said shaft defining a cam
surface comprising a segment of a circle; a slid-
ing link coupled to said pawl and notch plate
mechanism for moving said mechanism from an
engaged position to a released position in re-
sponse to sliding movement. of said link; a cam
engaging member fixed on said sliding link and
defining & straight line cam engaging surface
disposed substantially at nght angles to the
length of said link and having a length substan-
tialy equal to the chord of said segment; s clamp-
ing means for securing said head and said sup-
port against pivotal movement relative to each
other and comprising a nut means disposed on
one side of said head and support and a screw
means engaging said nut means and disposed on
the opposite side of said head and support, where-
by relative rotation of said screw means and said
nut means will immovably clamp said head and
support to each other; a bell crank affixed to said
screw means; a drag link interconnecting said
bell crank with said cam member, the length and
angular disposition of said drag link being ar-
ranged .to rotate said screw means an amount
sufiicient to clamp said head and said support to
each other in response to angular movement of
said cam member in either direction from a neu-
tral position an amount exceeding one-half of
the central angle subtended by the chord of said
segment; and adjustment means carried by said
head for holding said nut means in any angular
position in which it may be placed.

7. In a drafting machine head including g ro-
tatable support and a spring pressed pawl and
notch plate mechanism for holding said support
in a limited number of selected angular positions,
the combination of: a control member pivotally
mounted on szid head; coupling means connect-
ing said control member to said pawl for disen-
gaging said pawl in response to a predetermined
angle of movement of said control member, said
coupling means being so arranged that said
spring pressing said pawl will be effective to re-
turn said pawl to holding position when said
control member is moved to said predetermined
angle and. released; and means coacting with
said coupling means and responsive to movement
of said control member through an angle greater
than said predetermined angle for holding said
pawl disengaged agamst the pressure of said

spring.
VARD B. WALLACE,



