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Fo all whom it may concern:

Be it known that I, Hezwry S. Nuwa-
MAKER, a citizen of the United States, resid-
ing at Cleveland, in the county of Cuyaho-
ga and State of Ohio, have invented a cer-
tain new and useful Improvement in Draft-
ing Machines, of which the. following is-a
full, clear, and exact description, reference
being had to the accompanying drawings.

This invention relates to improvements in
a drafting machine of that particular class
wherein :there-are a series of coacting mem-
bers, the edges of which serve as measuring
and ruling blades:

The general object of this invention is to
provide a machine having coacting members
movable longitudinally or transversely of
each other, which may also be adjusted to
move in any direction intermediate of the
aforementioned - directions. A more spe-
cific object is to arrange the coacting means
of each of the members in such a manner
that any one of the members may be adjust-

ed to a vertical position irrespective of the

angular -position of any of the other mem-
bers with which that particular member is
¢ooperating.. o ‘

- Another object is to provide grooves in
which the coacting means may be adapted
to slide or rest, whereby any one or all of
the members can be quickly removed from

~ the drawing board “or be interchanged
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thereon. S

A further object is to arrange two of the
coacting members in such a mannuer that a
measurement may be made and a line drawn
thereto along' the edge of one of the mem-
bers from any particular point in a base
line which is drawn along the edge of the
other member coacting with the first named
member, ‘

A still furtheér object is to provide groove
members along three edges of the drafting
table or board, whereby a relatively small
instrument may be-adapted to cover a com-
pardatively large drawing area.

- Further objects will be apparent in a de-
scription of an 'embodiment of my invention
which is shown in the accompanying draw-
ings, to be hereinafter fully described, and
the essential characteristics will- be  sum-
marized in the claims:

Referring to the drawings, Fig. 1, a plan
view ‘of an embodiment of my invention, is
shown with the measuring and ruling blades

~ of the various members adjusted te vertical

and horizontal positions, while Fig. 2 shows
the instrument with two of the members ad-
justed to an angular position of 300°, with
the third member readjusted to a vertical
position; in Fig. 3 a cross sectional view
substantially along the line 3—3 of Fig. 1,
is shown, while Fig. 4 is a similar section
along the line 4—4 of Fig. 1; in Fig. 5, I
have shown a cross sectional view of the
slide Liead of the smallest blade member,
which is substantially along the line 5—5 of
Fig. 1. Fig. 6, a fragmentary cross section
through the lower portion of the board:
showing the lower groove. TFig. 7, an end
view of the lock upon the segmental plate.

Fig. 8 shows in perspective an alternate
construction of the slide head of the last
named member, while FF1gs.+9, 10, 11 and 12
are views of an alternate construction here-
inafter referred to.

Designating the various parts by numer-
als in Fig. I, my invention, as shown, is
comprised snbstantially of a gradusted main
slide head 13, which is adapted to slide in
the groove member 14, attached to the edge
of the drawing table 15. The instrument,
however, is not restricted to movement along
the rail 14 at the bottom of the board but
may be raised out of this groove and ‘posi-
tioned in either-the groove rail 15* at the
left hand side of the board or a duplicate
rail 16 at the right hand side thereof, as the
occagion may require. With this arrange-

ment the action of this interchangement is ¢

not incumbered by the requirement of any
consequent adjusting of binding screws and
the like, as the grooves in all'the rails are
identical in cross section. :
-The slide head 13 is composed substan-
tially of a notched . plate 25, to-which i se-
cured a guide bar 26 adapted to fit the U-
shaped groove 27 in the rail 14, and bear
along the tangential lines of contact there-
of, as-shown in Fig. 8.~ I prefer to make
this bar of sufficient length to distribute the
wear due to the movement of the head along
the groove over a considerable distance,
whereby the accuracy of the parallelism of
the metallic side 27* and 27° of the groove
will not be impaired. Pivotally secured to
the slide head 18, by means of the binding
nut 17 and- binding post 18, is a blade 19
beveled and graduated on one side, as shown
at 20. This member I prefer to construet
of a seasoned grade of box wood., On the
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eated U-shaped groove 21 extending longi-
tudinally ther eof in which the slide nead 22
of the member 23 is adn pted to eo-act with
the member 19 in a manner simildr to the
action of the head 18 in the groove 27 of the
rail 14.

At the pivotal end OJ_ the member 19, I
have provided a lock and gauging plate 28,
upon, which a Iock sunpoh 29 is secured at
the outer edge thereof. This support serves
as a bearmo for a wedge~shaped lock 30,

chpuul to coact with the notches 31, eac’;
of which are locaced in the outer edge o7 the
plate 25 at the major angular divisions of
the protractor engraved thereon. This lock
member 30 is composed substantially of a
thumb piece 30® integral with downwardly
tapering portions 32 “which serve to fit the
notches 31 with a wedging action therein for
definitely and accurateh* ahanmo the mem-
ber 19 at any of the major angular positiong 4
in which it is desirable to position the mem-
ber. 19.. This wedging construction as
shown in Fig. 7, has ‘the further advantage
in that the wear on the sides of the slots is
equally distributed with the result that the
proper angular alignment of member 19 is
assured. ,

Between the pivot 18 and the end of the
plate 28 I prefer to have an opening 28* with
the outer edge thereof beveled to afford a
suitable surface with a vernier calibration
thereon which is suitably located to register
along the graduations of the pro actor 34.
Thus it is posable to accurately set the mem-
ber: 19 in any angular posltlon desired be-
tween the nmched wndular positions 31, with
the nut 17 serving as a binding means there-
for. = At the pivot center 18 T have provided
reinforcing plates 40 and 41 of suitable size
and shape “to strengthen the connechmo enc

of the member 19. Bv having the aforemen-

tioned metallic parts of suficient tvc];neqo

the slide head will be of sufficient welght to
pronerly maintain the bar 26 in contact with
the
the instrument may
board.

The slide head 22 T prefer fo arrange in a
mznner similar to the slide head 13 but of
lighter construction. The raember 23 which
preferably is constructed of seasoned box
Wood is secured to the slide head 22 by means
of a binding nut 36 and the pivet bolt 87.
The saucer shaped plate 85 serving as a
binding clamp upon the protractor phte 88.
The Outer end of this plate I prefer to have
formed in the shape of an indicater, adapted
to register with the protractor on the plate,
as shown at 39 Fig. 1. This protractor plate
is suitably secured to a bar 88" movable
Jongitudinally in the groove 21 of the mem-
ber 19. This plate is smtably secured at the
inner end of the box wood member 23 and
serves to clamp the protractor plate upon

~be moved to on the

walls of the groove 27.in any position
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the reinforcing plate 40 mounted on the end
of the member 23, Plate 41 is a similar re-

pol3 N

inforcing plate mounted on the under side’

of the member 23, the plates 35, 40 and 41
being secured by suitable screws (41“) pass-
ing throngh the member 23. Along one edge
of this member are gracuations 42 arranged
in a manner similar to the graduations on
the member 19. I have also provided a
groove 44 longitudinally thereof in which
the bar 45, carrying the slide head 46 of the
member a—(, is mdapted to slide.

The member 47 is comprised substantially
of a piv mal connection 48, and a slide head

46 secured thereto. by & plvotal connection
48. Theend of thismember I prefer to trxpe1
a5 shown at 49, whereby the zero point 50 of

eacuated edge may be adjusted to an
sbutting position against the graduated edge
42 of the rﬁombar 93 in any angular p051t10n
Ag the point 50 swings in a circle about the
pivod 48 it is essential that suitable adjust-
able means, such as I have shown, be pro-
videsd whereby the member 47 may be ad-
justed to abut the member 23 irrespective of
the angular position of either member and
T therefore provide binding riuts 52, which
are adapted to clamp the member 47 to the
cmnect ng plate 53 in any desired pos1t1on
within the limits of Lhe elongated openmg 54
therein.
An indicator 53* is formed on the other
end of the plate with the edge adapted to
register with the prot‘ractor on the slide head
46. The construction of this protractor head
ig considerably lighter than the heads 13 and
99 but of snfficient weight to properly main-
tain the bar 45 within “the groove 44 of the
member 23, The: member 47 will be utilized
for ruling and measuring purposes consider-
ably m han either of the members 23 or
191 hence the desirability of having the eon-
ucHlon ‘;F the slide head for this member
as light ‘as possible without sacrificing the
duy ab1ht3 of the same. This member is
usually removed from the hoard and re-
placed thereon move than either the member
19 or the member 23, and it is further desir-
able that it be of guflicient length to measure

‘-i-

distances on a drawing bub ot the same time
not of such 1en0 h as to require a consider-
abie cleared surface on the board for its
ready mevement. thereon ; hence tools, note
hooks an d the like, such as amﬁ;smen are in
the habit m? constantly usmg, may remain
on part o 1 e surface of the board without
being con tly brushed therefrom.

It is to be understood that the member 47
may be used in conjunction with the member
19, likewise it may be desn’able to use only
the member 19 in which case the members
47 and 23 may be remo ved from the. board
without the consequent-annoyance of remov-
ing binding nuts and the like, which has
been necessary in various drafting instru-

70

75

80

85

90

95

100

106

110

115

120

125

130



10

15

20

25

30

35

40

45

50

55

60

85

1,438,673

ments heretofore. It is also possible to com-
bine the various members in reverse posi-
tions in which case graduations would be
placed along both edges of the ruler blades.
_ In Fig. 2 I have shown the instrument ad-
justed to one of the many positions to which
1t is adapted, the members 19 and 23 in this
case being set at an angle of 30° to the hori-
zontal, while the member 47 is maintained
in a vertical position, this being the usual
requirement for making an isometric draw-
ing. The members may be used in a similar
manner with one or two maintained in a ver-
tical or horizontal position on the board
while the third member may be adjusted to
any intermediate angular position.

In Fig. 8, T have shown an alternate con-
struction of a connection for the member 47
wherein I have provided the rollers 55 ro-
tatably mounted on the supporting plate 55*
with their axes in a horizontal plane, the
rollers being adapted to fit the groove 44, as
shown in Figs. 9 and 10. In this view the
protractor and pivotal connection for the
member 47 or omitted for convenience only
for this construction may be used in replac-
ing either the bar 45 or the bar 38*. In Figs.
11 and 12 T have likewise shown a slide head
construction provided with rollers, which
are adapted to replace the bar 26 in the slide
head 13. This arrangement consists sub-
stantially of rollers 56, similar in shape to
the rollers 55, with their axes, however, ar-
ranged in a vertical plane, the periphery of
the roller being adapted to act against the
metal portions 27* and 27° of the groove 27,
while the lower end of the rollers are of a
semi-spherical shape adapted to bear upon
the bottom of the groove. I prefer to stag-
ger these rollers in the manner as shown in
Fig. 11, whereby the two outer rollers 56
may be carried by bearing plates. 58 rigidly
secured to the reinforcing plate 60 ex-
tending transversely across the bottom of
the plate 18. The bearing plate of the
central roller being adjustably secured to
the plate 60 in a suitable manner, as
shown at 59, Fig, 12. In this arrangement
compensation for any wear which may take
place upon the sides of the groove 27> and
27> may be provided for by adjusting the
roller 58 inwardly toward the pivot connec-
tion 18.

From the foreging description it is to be
readily seen that I have provided a drafting
instrument the utility of which is to be found
in its quick adjustability to any side of a
drawing board, wherein any single member
thereof is adaptable to coact with the other.
Tikewise in such an instrument it is possible
to construct the members in such a manner
that there are no annoying vertical projec-
tions of any considerable size to interiere
with the ready manipulation by the user
thereof. Tt is also to be understood that the

members may move transversely or longi-
tudinally of each other at any desired angle,
and that it is possible to accurately measure
the lengths of two sides of a triangle and
draw the sides thereof without moving the
ruler blades of the instrument when adjust-
ed to such a position. It is likewise possible
to maintain two of the coacting members in
a relation rvelative to each other but at an
acute angle to the edges of the board.

It is to be further understood that I may
form the grooves in the board along the
edges thereof and properly lubricate the sur-
faces with a preparation of sperm oil and
graphite to prevent wear therein. Further-
more, I have found that it is possible to
manufacture this instrument at a very rea-
sonable cost without sacrificing any of the
essential characteristics of accuracy, which
are required in drafting instruments of this
character.

Having thus described my invention, I
claim :—

1. A drafting instrument including a pro-
tractor head arranged to be slidably mount-
ed along the edge of a drawing board, a seg-
mental plate pivotally mounted upon the
protractor head, the protractor having
notches at the major angular divisions of the
calibrations thereon, locking means secured
to the plate and adapted to co-operate with
said notches, and a ruler blade carried by
said segmental plate.

9. A drafting instrument including a
grooved member secured to the edge of a
drawing board, a protractor head slidably
mounted upon said grooved member a seg-
mental plate pivotally mounted upon the
protractor head, the protractor having
notches at the major angular divisions of
the calibrations thereon, locking means se-
cured to the plate and adapted to co-oper-
ate with said notches, and a ruler blade car-
ried by sald segmental plate.

3. A drafting instrument including a
grooved member secured to the edge of a
drawing board, a protractor head slidably
mounted upon said grooved member, a seg-
mental plate pivotally monnted upon the
protractor head, the protractor having
notches at the major angular divisions of
the calibrations thereon, locking means se-
cured to the plate and adapfed to co-oper-
ate with said notches, means at the pivotal
point for locking the plate at points between
said major divisions, and a ruler blade car-
ried by said plate.

4, A drafting instrument including a
protractor head arranged to be slidably
mounted along the edge of a drawing board,
a segmental plate pivotally mounted upon
the protractor head, the protractor head
having notches at the major angular divi-
sions of the calibrations thereon, locking
means secured to the plate and adapted to
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co-operate with said notches, a binding nut
at the pivotal point for locking the plate
at points between said major divisions and
a ruler blade carried by said plate.

5. A drafting instrument including a
grooved member secured to the edge of a
drawing board, a second grooved member
slidably mounted in the first grooved mem-
ber, a third grooved member and means in-

cluding roller studs having semi-spherical 10
flange portions at the ends thereof coacting
with the groove in the second member for
slidably mounting the third grooved mem-
ber thereon.

In testimony whereof I hereunto affix my 15

signature.
HENRY S. NUNAMAKER.



