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8 Claims.

This invention relates to drafting apparatus,
especially to a draftsman’s table, and more par-
ticularly to such a table in combination with a
drafting mechanism of improved form,

In the conventional drafting operation, which
is performed by the use of pencils and pens held
in compasses or supported exclusively by hand
when moved along rulers, T-squares, protractors,
triangles and various curved forms laid directly
upon the sheet of drawing-paper, cloth or other
material tacked upon a drawing board, serious
inconveniences and defects arise from puncturing
of the sheet material by the point of the com-
pass, also from rubbing of the drawing which
results from slipping and sliding of the above-
mentioned drawing-aids, with soiling of the sheet,
obliteration of technical Jpoints in the partially
completed drawing, and often the area upon
which the details of the drawing are being in-
scribed is unduly obscured, this being a prolific
source of inaccuracies. :

Accordingly, the primary object of the inven~ .

tion is to eliminate the need for using separate
protractors, T-squares, compasses, triangles, etc.,
moviag in contact with the surface of the draw-
ing material, and thus to avoid the above-men-
tioned inconveniences while retaining the advan-
tages characteristic of the basic use of drawing
instruments and drawing-aids which have been
developed by experienced draftsmen over many
centuries.

Another object of the invention is to provide
a holder for the various drafting instruments to
be used and means by which such a holder can
be disposed selectively at every point upon the
surface of the drawing sheet material without
contacting therewith, so that the pencil or pen
in use constitutes the only moving part in work-
ing contact with the material being inscribed.

A turther object of the invention is to provide
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means for stretching a continuous band or web -

of sheet-material such as drawing-paper or trac-
ing-cloth, having it may be a length of one hun-
dred feet or more, over the drawing table in a
drawing apparatus so constructed and arranged
that the web may be adjusted over the table be-
tween two rolls at opposite ends of the table, one
of which rolls serves as a supply while the com-
pleted drawing may be wound up and stored upon
the other roll, thus making it possible to present
. the drawing material in position to receive there-
.on substantially continuous drawings of extended
structures, such as raiiroad track embankments,
bridges, city streets, plans of airplanes, and in
general all kinds of mechanical and architectural
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designs, which can be made with speed and ac-
curacy by reason of the ease with which the nec-
essary adjustments may be effected.

Still another object is to provide a draftsman's
table comprising a table-supporting structure in-
cluding pairs of support-legs that can be folded
up against the lower surface of the top for con-
venience in storage or transportation, or can be
extended below the top frame in the set-up posi-
tion of the table structure, the legs being ad-
Justable in length respectively, with means to
brace them in pairs and to brace the pairs length-
wise of the table, the latter being constructed and
arranged to support the drawing table proper,
with its supply of drawing material, at various
degrees of angular elevation from the horizontal.

The  invention comprises also the provision
upon the table top of parallel guideways disposed
lengthwise thereof, substantially froin end to end,
with a pair of sliding bars therein that are con-
nected together by a pair of transverse guideways
in which are mounted slidingly cross-bars con-
nected to form a cross-head that carries a pro-
tractor element which can be moved bodily both
lengthwise of the table and transversely thereof.

Other objects of the invention include the pro-
vision of an instrument-holder so combined with
& novel protractor structure that by rotation of
a suitable protractor element carrying the pencil
or other drawing instrument the latter may be
moved to inscribe circles on the drawing mate-
rial, and by movement bodily of the protractor
structure, with the instrument-h..ider, the instru-
ment may be moved to draw lines in any desired
direction. .

In carrying into effect the last-named object,
provision is made of an inventive feature possess-
ing complete novelty and great utility. compris-
ing a protractor structure which includes a ring-
shaped base or bolster, an inner annular pro-
tractor element, and an outer protractor element,
the bolster and inner element being fixed to, and
forming part of, the cross-head already men-
tioned, while the outer protractor element is sup-
ported rotatably against the inner element, carry-
ing in its turn a bridge fastened securely thereto
and fitted with a slide movable substantiaily
along a chord of the annular structure of the as-
sembled protractor elements, the bridge-slide
being provided with a clamping member in which
is supported an instrument-holder adapted to
mount a pencil, a drawing pen, or any suitable
drawing -or other working instrument.

It is to be observed, moreover, that the struc-
tures and arrangements hereinafter illustrated
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and described are notably of a character to per-
mit construction of my improved drafting ap-
paratus with great economy and ease of manufac-
ture, and this in itself constitutes a cognate ob-
ject of my invention.

The instant invention consists, therefore, in
the various constructions and arrangements here-
inafter illustratively set forth, with such modifi-
cations thereof as may occur to those skilled in
the art of making drafting apparatus, and other
objects and features of the invention will appear
as the description of the drawings illustrative of
& preferred embodiment of the invention pro-
ceeds.

In the accompanying drawings, like reference
characters are applied to corresponding parts
throughout the several views which make up the
drawings, in which:

Figure I is a view in perspective of a drafting
apparatus in the construction of which the in-
stant invention has been embodied, parts of the
same being broken away to reveal interior con-
struction:

Figure II is a view in perspective looking to-
ward an end of the’apparatus of Figure I, und
showing the tilting drawing table with its associ-
ated parts adiusted to a desired degree of angu-
lar elevation from the horizontal;

Figure IIA is a fragmentary detail view in per-
spective of part of an adjustable upright with
one of the clamps by which the table top may be
secured in adjusted position;

Figure III is a fragmentary detail view in plan
showing one of the sets of rolls through which
& band of sheet drawing material is stretched
from end to end of the drawing table;

Figure IV is a detail view in medial longitudi-
nal section of one of the table legs and the hinges
by which it is connected pivotally to the top
frame of the table;

PFigure V iz a detall view in perspective on a
Iarger scale of the double protractor and instru-
ment-holder shown near the left-hand end of
. Pigure I.

Figure VI is a detail view in plan on a still
larger scale of the parts shown in Figure V;

Figure VA is a similar perspective detail of a
mountine for the protractor element, as shown at
the left-hand side of Figure V;

Feure VII is & fragmentary detail view in per-
spective with parts shown In vertical section, of
the end of the bridge for an instrument holder il-
Tustrated at the right-hand side of Figure V;

Tpeure VIIT is 2 fragmentary detail view in per-
spective of the mounting for the fixed annular
member of the protractor element as shown in
Figure V;

Tigure IX Is a detail view in side elevation of &
lmit rod for the instrument holder as shown
in Figure V;

Figure ITXA is a fragmentary detail view in per-
spective of a curved limit rod and means to clamp
it in an adjusted position on the protractor strue-
ture;

Figure X and Figure XI show respectively in
perspective a wing screw and a cap screw for
securing in adjusted position parts to be herein-
after described.

Figure XII is a detail view in side elevation of
the instrument holder shown in Figure V, with
a tracing pen in place, this view being on a
larger scale;

Figure XIII is a similar view in front elevation
and on a larger scale of the instrument holder,
pencil and clamping device shown in Figure V;
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Figure XIV is & view of the same in rear ele-
vation, showing the setting devices;

Figure XIVA is a fragmentary detail view of
the setting device of Figure XIV on a larger
scale;

Figure XV shows, on a still larger scale, a modi-
fied form of instrument holder, comprising a
spring socket with a stylographic pen in place
therein;

Figure XVI is a detail view in perspective of
a bushing member of the socket shown in Figure
XV, taken separately;

. Figure XVII shows separately the coil spring
of Figure XV;

Figure XVIII shows separately the socket sleeve
member of Figure XV;

Figures XIX, XX, XXJ, XXII are respectively
detail views in perspective of screws to be de-
scribed hereinafter;

Figure XXIII is a view in isometric perspective
on a larger scale of the longitudinal bars and
cross bars of the Figure VI structure irom which
the protractor and associated parts have been
omitted, giving free access to a sheet of drawing
paper mounted on an underlying drawing board,
for free-hand drawing;

Pigures XXIV and XXV are views in perspec-
tive of screws to be described.

In the embodiment of my invention selected
for illustration and description to enable ready
and complete understanding of my improve-
ments, the part designated generally by the ref-
erence character i is the top frame of a draw-
ing table, this frame comprising side and end
members and a bottom member, which enclose
a recess adapted to receive various detachable
parts of the table structure when not in use,
and such other articles as it may be desirable
to protect.

Near each end of the frame { is hinged, as at
2, a pair of leg sets 3, each of which can be
folded up against the bottom of the frame f when
the legs are adjusted to their shortest length,
as shown at the right-hand end of Figure I,
where the pair of legs is swung part way up, while
at the other end of the top frame the pair of legs
is shown extended to full length.

Each leg includes a set of members 4 and §,
the leg members of each set being formed with
sockets 6 (see Figure IV) to receive the right-
and-left threaded parts T of a shaft and these
parts are in threaded engagement with face plates
8 cooperating therewith to lengthen and shorten
the several legs at will. The medial portion 9 of
the shaft may desirably be provided with means
by which the shaft may be rotated in elther di-
rection selectively, and for this purpose is shown
a nut or block 10 fastened to the portion 8 by &
set-screw Ii. The plates 8 are secured to the leg
parts as by screws 2.

* The blocks 10 are of the same peripheral di-
mensions as those of the leg members 4 and with-
in which the shaft parts T are concealed entirely
when disposed in the short adjustment at the
right of Figure II, where the blocks {0 are shown
as fitting snugly between the plates 8. In PFig-
ure I, at the left hand end, the shafts T of the
leg sets have been turned by the blocks {0 to

" lengthen the legs, the range of adjustment be-

70

ing such as to meet the requirements of different
draftsmen. Each leghas a castor 3.

The leg sets of each of the end pairs are braced
at 14 near the top, and at 15 near the free ends
of the respective pairs. At the medial portion of
the inner side of each of the cross braces {5 oro-
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vision is made for a fitment 17 in the form of a
tapped plate fast upon the end of a longitudinal
strut 18 which, when in place, (as at the left-hand
end of Figure I) is held by a bolt {9 in the slot
" between the flange-shaped members (6 which
define the walls of the slot and constitute fitments
on the braces to receive the strut-ends. The bolts
19 transfix the braces i85, entering the tapped
fitments 17 in the ends of the strut {8, and the
strut extends from the bottom brace 5§ at one
end of the table to that at the other end, serving
to brace the leg pairs rigidly in their various ex-
tended positions. When not in use the strut {8
and the bolts {9 may be stored in the body recess
-of the top frame §.

The recess may be closed by a table top 20
which is herein referred to as the drafting table.
and which is connected pivotally to the front side
upper edge 2! of the frame, as by hinges 22, so
~ that the drafting table 20 may be tilted on its
hinges to any desirable degree of angular eleva-
" tion from the horizontal, as for example at the
angle illustrated in Figure II.

Suitable means are provided to hold the table
at the angle selected, and as a convenient con-
struction for this purpose uprights 23 are illus-
trated, taking the form of rods, each of which is
secured detachably to the rear top frame member
24 or to the upper free edge 28§ of the table, as by
clamps 26, of which four are shown in Figure II
and one is shown separately in Figure IIA. As
these clamps are preferably of identical construc-
tion, it will be sufficient to describe that shown in
Figure IIA, which comprises a hinged bar 26
adapted to be secured in place by a strap 27, in-
tended to be fastened by screws to the table edse
or top frame member 24, as the case may be.
Each bar 26 has a socket sleeve 28 transfixed by
a wing-headed set screw 29 which is set-up
against the corresponding part of one of the ~ods
2% to hold the latter in adjusted position. As
shown clearly at the lower end of the nearest rod
23 in Pigure II, the hinged member 26 acccmmo-
" dates itself to every angle to which the drafting
table may be elevated.

Usually the screw 28 of the lower clamp wi'l be
loosened when a change of elevation is to be made.
The rods 23 may be left in place when the table
is lowered to its horizontal position, or the rods
may be detached and stored in the recesses of
the top frame. .

In pursuit of another important object of the
invention, provision is made of means to stretch
from end to end of the drafting table a continuous
band or web W of drafting material such as draft-
ing paper, tracing, transparent linen fabric or the
like, and in the preferred form of the construc-
tion designed for this purpose, a shaft is provided
for this purpose at each end of the drafting table,
below the level thereof, one of these shafts, as 81,
being designed to receive and let-off gradually, a
supply roll 33 of the drafting sheet material, be-
tween the shafts and extending over the drafting
table, and the other to wind up for storage, from
time to time, the completed sections of the draw-
ing.

The shafts 8{ and 82 are mounted rotatably in
suitable end brackets 32 depending from the
under surface of the drafting table. and each
shaft has a pair of collars 38 which may be fixed
adjustably at suitkble distances apart to accom-
modate and confine the supply roll 33 and the
wind-up roll {33, respectively. The shaft 32 has
‘8 crdnk handle 3¢ fitted to & squared part at the
end of the shaft 32, to enable it to be turned
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manually, and this handle may be shifted to a
similar square 37 on the shaft 31 at the other end
of the table, if it is desired to reverse the diiec-
tion of adjustive movement of the web W,

In order-that the paper may not slip length-
wise from any position to which it may be ad-
justed, provision is made at -each’ end of the
drafting table 28, above the shafts 3§ and 32, of a
set of gripping rolls 38, 38, shown in detail in
Figure III, and between which the web W is
drawn from. end to end of the drafting table.
Preferably a gripping surface 48 of elastic ma-
terial is provided on each of the rollsof each set to
exert a yielding grip on the web.

The shafts 40 and 82 of the rolls are fitted in
bearings in brackets 43, one of the shafts, as 41,
being in fixed position and the other shaft adjust-
able in slots 44, under the action of set screws 48.
Each bracket has an angle-piece 46 by which it
may be secured with fastening screws 47 to.the
ends of the drafting table 28. -The gripping rolls,
supply and windup rolls, and the web W of draft-
ing material are moved to every positioni occupied
by the drafting table 28 by the simple adjustment
of the table already described, and without dis-
turbing the drafting material.

At 48, Ntments, preferably in the form of stx aps,
are provided along the front face of the top frame,
to receive brackets 4§ upon a trough §0 intended
to contain pencils, pens and othet drawing
accessories, in convenient position for use.’

I will now describe a novel and improved draft-
ing mechanism which is of particular utility when
embodied in the construction of a draftsman’s
table of the-class already described; but also pos-
sesses features capable of use to advantage with
any form of drawing table or drafting board to
which they may be rendered applicable by the
nature of the improvements:herein disclosed.

Having under consideration first the broad,
generic aspect of this important- portion of my
invention, which is to provide for elimination of
the need for compasses, T-squares and separate
protractors, etc., this object is carried into effect,
primarily, by providing upon the top of the draw-
ing table 20 a pair of paraliel guideways, as 51,
extending substantially the entire length of the
table and suitably fastened thereto, as by screws
52 (see Fig. XXIII), and in these guideways are
fitted sliding bars 53, one near each edge of ithe
drafting table 20,

These sliding bars 53 are connected together by
transverse guideways 54 in which slide cross-bars
55 which constitute part of a cross-head that in-
cludss a protractor structure P- (Fig. I), that can
be moved bodily lengthwise of the drawing table
by apvropriate manipulation of the longitudinal
bars 88 in their guideways 5{, while other move-
ments of the protractor structure at right angles
to the longitudinal axis of the drawing table will
be accomplished by transverse sliding movements
of the bars §5 in their guldeways 54, so that the
protractor structure can, as the resultant of such
lengthwise and crosswise movements of the cross-
head, be superimposed above every point in the
ares-of the sheet drawing material W upon which
drawings are to be made.

The protractor structure’ comprises g ring-
shaped bolster 58, fixed upon the cross-bars 88, as
by screws 57, (Fig. VIII),; and upon the bolster is
fixed the inner of two annular protractor ele-
ments, 58, the outer protractor element §8 (see
Fig. VI), being rotatable in the same plane &s
the inner, for which purpose provision is made of
& series of six vertical rollers §8, each mounted at
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the underside of the outer element, as by means
of bolts 61, having their heads (Fig. VA), lying
in countersunk recesses §2 so that they do not
interfere with rotative movements of the element
§8 when the rollers pass over the bars 58. These
bolts are provided with nuts 63, and the circum-
ference of the bolster 88 is curved, as at €4, so
that the element 59 is held steadily in its various
rotative positions.

The inner protractive element 58 is secured to
the top of the bolster by screws 65, and is pro-
vided with a protractor scale, preferably having
divisions corresponding to degrees and minutes
from 1 degree to 180 degrees, occupying one-half
of the circle, and a like scale occupying the other
half, so that, together, the scales represent the
complete 360 degrees of the circle. - The outer pro-
tractor element 59 is desirably provided with scale
markings disposed in multiples of five degrees, as
shown clearly in Fig. VI,

In pursuance of that feature of the invention
which has for its object the support of an instru-
ment bodily movable so that it can be adjusted to
any point within the area enclosed by the circu-
lar protractor structure, and can be there oper-
ated to draw circles, straight lines, in parallelism,
and also in various angular positions relatively to
each other, etc., provision is made of a bridge 66
spanning the protractor structure substantially
along a chord subtending an arc of a circle, and
taking the form of a guideway having a groove 67
in which slides & bar €8 mounting an instrument-
holder 88.

This holder includes a holding clamp 18 for the
instrument 17, and is formed with an indicator-
pointer T4 designed to be read in connection with
a scale 12 having divisions of any desired order,
such as inches and fractions thereof, or millime-
tres, ete., If so designed.

As the axis of the instrument-holder is desir-
ably somewhat removed from the body of the
bridge, to avoid obstruction of the underlying area
of the sheet material upon which the drawing is
to be inscribed, provision is made whereby the
bridge may be adjusted relatively to the center
of the protractor circle, in order to permit the op-
erator to set the pencil point, for example, at that
exact center initially. For this purpose each end
of the bridge is formed with a shoulder 13, trans-
fixed by a bolt T4 which passes through a slot 15
in the margin of the outer protractor element
and is there held in adjusted position by a nut
14A, as shown in Fig, VII.

In the instance illustrated, the scale 72 on the
bridge is graduated from t to 22, so that its mid-
point is at |1 on the scale, this being indicated by
a “0” marking on the scale, and by way of illug-
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tration the holder-bar 68 has been so disposed

- a8 to bring the indicator pointer 71 opposite the
“1” on the bridge-scale. The bar may be set
there by one or more set-screws 18 (shown in de-
tail in Fig. X1, and if the bridge be turned man-
ually, with the operator’s forefinger pressed gent-
1y on the upper end 117 of the pencii shown in
the instrument-holder (Fig. V), a perfect circle
having a diameter of eight inches will be de-
scribed upon the drawing paper W;

After loosening the set-screw 716, the holder-
bar 68 may be set in successive positions for rul-
ing parallel lines, as at 18. By rotating the outer
protractor element manually, the bridge may be
brought to a position displaced angularly by 90
degrees from that shown in Fig. VI, and the hold-

60
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er-bar may then be operated to rule the group of

parallel lines 79, ete. The straight lines repre-

(]

sented by group 82 may be produced by sliding
the bars 85 in their guideways 54 to carry the pro-
tractor structure bodily, with the pencil; so also,
the group 80 may be produced by sliding the bars
53 in guideways §l. Radial lines are indicated
generally by the reference character D, and msy
be formed after turning the bridge 66 to various
appropriate diametrical positions of the bridge.
In order to insure an accurate setting of the
holder-bar recurrently at a predetermined posi-
tion, provision is made of g limit stop 83 at each
end of the guideway 67 of the bridge 656. Such a
stop is shown in operation at the left-hand side
of Fig. VI, and the stop is shown separately in
Fig. IX, being formed of wire, with a shank de-
signed to be held adjustably in a tube 84 secured
along the rear face of the bridge 88 (Fig. V). In
Figs. V and X is shown a wing set-screw (84 suit-
able for holding one of the stop members 83 in its
adjusted position by engagement with its shank,

.such a screw being shown in operation at the

right-hand side of Fig. V. .

Similar limit stops may be utilized to deter-
mine the range of movement of the bridge to dif-
ferent positions of angular displacement arcund
the center of the protractor structure, and in
Fig. IXA is shown means for this purpose consti-
tuting a feature of the present invention. ‘A
curved wire 88 is illustrated, mounted slidingly
in a block 85 upon a clamping member 86 which
embraces the bolster §6 and an adjacent part
of the inner protractor element §8, the clamp-
ing member being secured in place detachably by
a set-screw 81. The stop wire 88 may be set at
any desired point to limit rotative movement of
the bridge, being held in position by a set-screw
89, and if two such stops are provided, the dis-
tance between them will define the length of the
arc to be described by the rotation of the bridge
with the pencil.

Such limit wires operate to produce arcs of
any diameter, and constitute a highly important
ald to the rapidity and accuracy of operation
of the mechanism.

As a desirable means for holding the bridge at
any rotative position, a flanged bracket $0 is
shown (Figs. V and VI), attached by screws 81
to the rear face of the bridge member and hav-
ing its flanged part overlying the inner pro-
tractor element, with a binding screw 82 adapted
to be operated rapidly into engagement with the
underlying protractor element, and also operable
easily to release the bridge for rotative move-
ment. Similar rapidly operable set-screws with
milled heads are provided elsewhere, as for ex-
ample at 93 (see Figs. VI and XXIII), to hold
the bars 63 in every position of adjustment, these
screws operating in tapped holes 94 extending
through the walls of guideways §1. One of these
screws 983 is shown in Fig. XXV. They are pref-
erably formed as accurately threaded machine
screws, and in general all of the set-screws here-
in shown are of the machine screw type, and
wherever possible the components of the drafting
mechanism are made of metal, machined to pro-
vide a close sliding fit between all contiguous
moving parts.

Flanged bracket 90 at the right-hand side of
Pig. VI shows a similar tapped hole 94 to receive
the milled head screw 92 of Fig. V. Such tapped
holes are also shown at various other regions
of the mechanism where the appropriate set-
screws may be inserted at will, the reference
character 84 being applied thereto indiscrimi-
nately. . When desired, the set-screws may take

O
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the conventional form designated 95 and illus-
trated separately in Fig. XXIV.

In Fig. XXIII I have shown a portion of the
drawing board 20 with longitudinal guideways
Bf secured thereto In parallel spaced relation by
countersunk screws 52 as hereinbefore described,
the inner sides of the upper margins of the un-
dercut guideways being provided, as at 96, with
scales which may desirably be divided into inches
and fractions thereof. The tenon-shaped slid-
ing bars 53 are desirably provided with scales
91 having conventional divisions into iniches, ete.,
adapted to be read in connection with the scales

As noted in the brief description of Fig. XXIII,
the protractor structure shown in Figs. V and VI
has been omitted in Fig. XXIII, to reveal a modi-
fication of the cross-guideways 54 as shown at.
88, which designates a ruler secured to the guide~
way by suitable fastening means, such as the
screws illustrated at 99. The ruler is provided
with slots {00 so that the ruler may be set at
any desired distance from the underlying draw-
ing sheet W, to which free access is thus per-
mitted for the use of a conventional triangle T,
curves C and other drawing aids. Those skilled
in the art will understand readily the use of such
aids in the inscription of groups of lines like that
shown at L. Conventional thumbtacks TT are
shown, for holding a sheet of draw-material up-
on the board 20. .

The ruler 98 may be desirably constructed and
arranged, as shown, so as not to interfere with
use of the protractor structure, when desired,
and the ruler may be removed from the far side
of the guldeway on which it is shown and fas-
tened to the near side of the guideway, where
there are suitable tapped holes 94 to permit such
attachment. So, also, the bars 53 may be re-
versed, side by side, leaving the cross~-guideways
in their attached positions, which will bring the
ruler 98 away from the drawing board 20.

In like manner, the protractor structure P with
its supporting bars 55, shown in Figs. I, V and
VI, may be removed bodily, then turned around,
and remounted in reversed position with the
cross-bars 55 changed correspondingly in the
cross-guideways 64, thus adapting the drafting
mechanism for use by a left-handed draftsman,
- or by a person having but one arm.,

In the best constructions now known to me,
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provision Is made. of an instrument-holder .

adapted to receive a pencil, a drawing pen, a

fountain pen, and other desirable types of draw-

ing or working instruments, and in each ¢f the
forms herein shown ilustratively, an instrument-
holder is included which is adaptable for use

55

selectively with more than one such instrument. -

Referring to Figs. XII, XIII and XIV, it will
be gseen that an instrument-holder such as that
shown at 70 can be utilized to hold either a pen-
cil, as 11, or a drawing pen, as 15, and when
used for a pencil, as In Figs. XIIT and XIV, if is
desirable to make provision for certain adjust-
ments that may also be employed when the
drawing fountain of Fig, XII and that of Fig, XV
are employed selectively. ) v

The clamping member 69, attached by screws
108 to the bridge-slide-bar 68 as already de-
scribed briefly, is formed with holes 107, as
shown in detail in Fig. XIV, from the rear, and
and is provided with an arcuate slot 108 having
bevelled walls 112 (Fig. XIVA) to be engaged

snugly by the head of a screw [11 which passes

through the slot Into the adjecent wall of the !

5

holder 70, the latter swinging for adjustment
around the screw {10 by which it is secured piv-
otally to the clamp member 68. A scale 109 is
preferably provided to aid in accomplishing thi
adjustment with accuracy. .

I have shown within the holder member 1§ a
bushing 10f movable therein telescopically and
biased normally to its upper position by a coil
spring 105, the latter being held under com-
pression between the upper edge of the holder
member 70, and & collar (04 through which ex-
tends the upper end 117 of the pencil, & set-screw
103 being used to bind the pencil against slip~
page within the bushing 101, but not interfering
with the telescoping action of the bushing with-
in the holder member when a draftsman presses
gently downward against the upper end (17 of
the pencil to bring the point 17 into contact with
the drawing material, ]

In Fig. XIV the pencil is shown in an inclined
Dosition suitable to compensate for the angular
setting of the pencil and holder relatively to the
plane of the drawing paper W (see also Fig..
V). Another set-screw, as 102, may be desirably
provided to hold the shank of the pencil firmly
in the bore of bushing 101. . .

The holding member 10 of Fig. XII serves sim-
ilarly to receive the shank (i4 of a conventional
drawing pen, the nib 11§ of which extends below
the nozzle of a bushing 116 similar in essential
respects to the bushing 101 of Fig. XIII and Fig.
X1V, already described, and for which it may be'
substituted at will in the holder 18 when a pen
is to be used rather than a pencil. .

"The coil spring 105 in Fig. XII is broken away
to permit a more complete understanding of the
arrangement, indicated in dotted lines, by which
the set-screw 120 holds the shank 114 of the rul-
ing pen in the bore of the bushing (16; also the
similar action of the set-screw 119. The bore
113 is formed near the wall of the bushing adja-
cent to the clamp 69, so that the shank of the
Pen occupies & position set off from the axis of
the bushing, and thus it is possible to withdraw
the bushing upward bodily out from the holder
member 10, without interference by the screw 118
with which such ruling pens are conventionally

‘provided to adjust the nib for ruling lines of

different thicknesses. The dash line 124 indi-

“cates that such a clearance exists between the '

screw 118 and the inner wall of the holder 70, °
In Fig. XV, a rear view in perspective, is shown
an instrument taking the form of a conventional
fountain pen, such as a stylographic pen, 122, the
barrel 65 of which is mounted in the bore 128
of & bushing 123 which takes the place of the
bushings 104 and 116 in the structures of Figs.
XIII and XII. .
The bushing 123 has tapped holes 128 to re-
cefve set-screws of the headless type shown sep-
arately in Fig, XXI at {39, and a lip 126 is shown
to confine the coil spring 185, shown separately

" in Fig, XVII, and also shown in Fig. XV, com-
-.pressed between the lip 126 and the upper edge

-y
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130 of a holder member 124, (see Fig. XVITD),

In Fig. XV the member 124 is shown as pro-
vided with tapped holes 1217 to seat the screws {16
and 111 of the Fig. XIV assembly, so that the
fountain persassembly of Fig. XV may be sub-
stituted readily for the pencil T7, operating in
like fashion to that already described with re-
spect to the pencil. o

What is claimed is:

1. A protractor structure comprising a bolster-
annulus, & palr of annular protractor plates su- |
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perimposed upon the bolster and in the same
plane, the inner protractor plate being secured
to the bolster and the outer protractor plate be-
ing in edge contacting relation with the outer
edge of the inner plate, and elements carried by
the outer protractor plate and having rolling
contact with the outer periphery of the bolster,
said elements and bolster outer periphery being
constructed and arranged to maintain the outer
plate in the plane of the inner plate while per-
mitting turning of the outer plate around the
inner plate.

2. A protractor structure of the character de-
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scribed comprising an annular bolster having a -

transversely rounded outer peripheral edge, a
pair of annular protector plates superimposed
upon the bolster and lying in the same plane, the
inner plate being secured to the bolster, and a
plurality of rollers rotatably mounted upon the
under side of the outer plate and each having
an encircling channel formed to receive the outer
peripheral portion of the bolster, the rollers and

said outer peripheral porticn of the bolster coop-

erating to maintain the outer plate against move-
ment out of said plane, while facilitating the
turning of the outer plate around the inner plate.

3. A structure as set forth in claim 1, includ-
ing a straight-edge beam disposed in a plane
ahove and extending across the diameter of the
protractor plates whereby an edge of the heam
extends across the top surfaces of the two pro-
tractor plates for coaction with scale markings
thereon. )

4, A protractor structure as set forth in claim
1, including a straight-edge beam lying in a plane
above said plates and extending diametrically
across the circles defined thereby, said beam hav-
ing a flat ear at each end, resting upon the top
surface of the outer protractor plate, sald outer
protractor plate having a short tangentially di-
recied slot therein beneath each ear, and a guide
pin carried by each ear and slidably disposed in
the adjacent slot, the pin and slot connection
Litween the cars and outer plate facilating
shifting the beam in a horizontal plane paral-
leling the top faces of the plates, relative to the
radial center of the plates.

5, A protractor structure as set forth includ-
ing ‘a bolster annulus, a pair of annular pro-
tractor plates superimposed on the bolster and in
the same plane, the inner protractor plate being
secured to the bolster and the outer protractor
plate being in edge contacting relation with the
outer edge of the inner plate, roller elements
carried upon the under.side of the outer plate
and having rolling contact with the outer periph-
-ery of the bolster, the sald bolster periphery and
roller elements being so constructed and ar-
ranged as to have a cooperative action t{o main-
tain the outer plate in the plane of the inner plate
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while permitting the turning of the. outer plate
around the inner plate, a ctraight edge beam lying
above and dirmetrically across the plates and
including two parallel longitudinal portions, one
of said portions having its ends attached to the
outer plate and the other portion being longi-
tudinally shiftable on the said one portion, and
coacting means between said por*!ons for de-
termining the extent of movement of the shift-
able portion with respect to the radial center of
the plates, an element of said means function-
ing as a working position indicator for a scrib-
ing implement.

6. An implement of the character described
comprising & pair of annular plates disposed in
one plane in edge contacting relation, one of said
plates being fixed relative to the other and the
top surfaces of said plates having coacting scales
designating degrees of a circle, the said other
plate being rotatable, a straight-edge beam dis-
posed in arplane above and extending across said
plates, means connecting the beam to the rotat-
able plate for movement in a plane paralleling
thé top surfaces of the plates, said beam com-
prising a longitudinally channeled portion hav-
ing a longitudinal edge scale and a bar slidably
supported in the channel, and pointer means
carried by the bar for coaction with said longi-
tudinal scale, said pointer means functioning as
a position indicator for a scribing implement
when held against a side edge of the beam.

7. A drafting instrument of the character set
forth comprising a pair of flat annular plates

_ disposed in a common plane and in edge contact-
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ing relation, one of said plates being fixed and
the other plate being rotatable relative thereto,

" sald plates having their top faces provided with
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coacting scales representing degrees of the circle,
a straight-edge beam disposed in a plane above
the plates and extending diametrically across
the same, said straight-edge beam comprising
a longitudinally channeled portion and a bar
portion slidably supported within the channel,
said channeled portion having end ears resting
upon the top of the rotatable plate, means cou-
pling said ears with the rotatable plate by which
limited shifting movement of the beam is oh-
tainable in a plane paralleling the top surfaces
of the plate, and a combined pointer and scrib-
ing implement positioning means carried by the
bar, the said channeled portion having a linear

‘scale thereon with which said pointer means

coacts.

8. An instrument as set forth in claim 7, in-
cluding a limit stop for said bar portion consist-
ing of a rod slidably adjustably secured to the
channeled portion and having a terminal finger
extending across an end of the channeled portion
in the path of movement of the bar portion.

GEORGE I. FISCHER.




