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The present invention relates to-g draftinmg frie
gtrument and more particularf to o drafifag i
strument of the planograph class which provides:
means to retrace g drawing in such: & manner
that ity dimensions will' be changed: in: one- diree~
tion only.

Fhe drafting instrument- aceording to: the: it~
vertion may Ge properly: called o profectograph:
bBecause the: drawing obtained thereby comsii
tutes a projection of the origingl drawing.

The instrument aceording to the present inven-
tlon is:different- fromy & pantograph iiv that with:
the latier instrument o drawihg may be reduced:
or increased in size egually in all* dircctions:
whereas-with the projectograph: aceording to-the:
invention the drawing is rediteed or-iheressed irr:
size in:only one direction while: it' is: reproduced
to:its true dimensions it the directiom af right:
angles-to the first one:

Drafting instruments off the character de-
seribed: have glready been- construeted: in: which
an armis slidably pivoted at one end and earries
& tracing and a marking stylus:whereby a draw-
ing may be recopied or retraced and at tle same:
titne have their dimensions varied to: present. a

picture. with: an elongated: orr deformed: s ppeare..

anee and desigry, But in these Msfruments;. thie
¢byli miove over Zmore orless:eireular or sreuste:

o

jis

bt

5

¥

25,

path, therefore they: cannot. be: considereds as:-

varying the dimensions off the: diawiliss: ity ore:

direction: onfy as is the: case for the present :

mstrument:
Aecordingly: the:main: cbjeat of! the prezents fri=
vention:is the provisiomweof & drafiivie instruntent).

STl anothier important. ebject of. the: present:
wvention: is- the: provision .of’ an: instiment of:
the character described which is capable. of
drawing ellipses: of different: shapes: and. dimren-

- siony fromr g circlerand also parabelas of: varieus

shapes fromy &.giver: parahala:.

Yet: anathier: important: object: of  the- present
inventior is-tife: provisieon of. arn: instyuwment- af.
thie chiaracter descrilied: which will be:found: very.
comvenierst: in thHe:drawing of isomefrie. and. like.
pietorial views: froge plan; elevational: a,nd/ or.sec~
tional:views of:amwr chjeet.

Vet another impertant: ohieet: of the: present
inverntiown is: the: provisiorn: of g drafting. insbryg-
utent: of: the. character: deseribed: which. may. he
used: i an. unerthodox: manner ta de. faney
lettering:

The: foregoing: and. other: important: okjecls of.
the present. invention:will become: mozre: apparent.
during the: follewing: disclosure-and. by referring.
to the drawings in which:

Figurer Ir is & . perspective: view of the: drafting
imrstrument - aceording to: the: invention in.use on.
& ch'aﬂung table;:

Figure: 2. is: . plan, of’ the: same. showmg one:;
application: of the instrument;

Figure: 3-iz:a: schematmwaw showmg the prin--
ciplesofi funetioning of the:instrument. aceording
tor-the-invention; Figures.4-and: 5-show.the suc..

. cessive: steps: for: drawing . a. block. diagram. from.

wihich: i3 eapable:in & highly accurate menter- -t

retrace a drawing with: varistions: of’ e dimen-. 3

sionrs I one direction: only: while: ther dimensions
in: ther dirvection: at: rightr angles: ta the fitst: wilk
e retraced to: their true: lengtlr..

Stil. anather: important: abject of thie present:
invention: i3: & deafting instrament off ther clisms
aeter deseribed. iny whiclr the: ratic: ef reduetion:
orricrease: may be contihuously varieg from: o
v to- 4. maximuny: Hmit..

B another importamt object of the present:
invention is the provision: of o drafine: instrr=.
ment af the character: described iww which: the:
retracing may be:effected with.high securaey bgs-
cause the: inherent unequali frickional .resistazices:
in.various:divections.of meovement of the.styli:are
made: ineffective by the addition. ef a substen-~
tially uniform- frictional resistabee: of! &. muehe
higher oxder: this is done. by praviding,; the. e
strument with: a so-called friction drowner in the.
form. of. 4. plafe adapted. fo. come intos ﬁrmtmna;k
contact with the draffing table.

40

the:traecing effected. by the. instrument.. according:
to:thes invention;.

Figure 6 shows in plan a modification of; the
instrument according to.the invention;

Figure 7 shows. another application of the. in-

strument: aceording. ta. the invention for drawing
ellipses from: g cirele;.

Figure:8-is-a-section.along line §—8 of Figure T,

Rigure 9: shows, still anothier application. of the.
invention in which parabelag.of différent shapes:
may. he. drawn: from.a given parakola:.

Figures. 10 and 11. are. schematic views. of.
parabolae refraced with their dimensions redivced:
respectively, along, the. X and ¥ axes;,

Figure 19.15.a. broken: sectional elevation of tHe:

" insfrument_according to. the fhvention;

Figure. 13 is: a. cross-sectional’ eIevation along'
lihe (3—f8 of Figure 127
Rigure 14 is a.cross-sectional elevation along

- Hhe (4——I% of Figure 12¢

55

Figure: 15 is an enfarged sectional elevation of
the. so=called friction drowner according to- tite:
invention; and.

Figure 16°is an: elevation. of the tracihg stylis:
used with & guidire dive showrr in section for tl’re.
application illustrated i Figure' 9.
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Referring now more particularly to the draw-
ings in which like reference characters indicate
like elements throughout, the instrument accord-
ing to the present invention comprises a rigid
triangular frame generally indicated by the letter
A movable over the flat surface of the dratting
table B. The triangular frame A is adapted to
move along a straight line without rotation over
the table B.

In order to obtain this displacement, at the
ends of the straight hollow base member | of the
triangular frame A are mounted a pair of gear
wheels 2 of equal diameter keyed to a common
shaft 3 shown in Figure 12 which shaft extends
through the entire length of the base member |.

10

4

neath said arm 17 to slidably receive an upwardly
projecting pin 28 upstanding from the stylus
carrying member 4.

The pivoted end of the arm {7 is provided with
a longitudinal slot 21, as shown in Figure 12, for
receiving an upwardly projecting pivot pin 22
which is adjustably displaceable longitudinally
of the triangular frame A preferably but not neec-
essarily in a direction parallel to the direction of
displacement of said frame. More particularly
the pivot pin 22 is rigidly secured to a bored

~ block 23 threadedly receiving a horizontally ex-

15

The gear wheels 2 are adapted to come in mesh-~ |

ing engagement with the straight parallel racks
4 rigidly mounted on the parallel legs of a rigid
U-shaped frame 5 laid on the table B. Because
the gear wheels 2 revolve exactly in unison, the
triangular frame A will always move along a line
perpendicular to the cross-member 5 of the
frame 5. . ’

The gear wheels 2 have a flange 2’ projecting
frorm their inner peripheral edge to prevent side-
ways disengagement from the racks 4.

The triangular frame A is supported at its
apex by meéans of an idle wheel T freely rotatable
over the table B in a plane parallel fo the planes
of rotation of the gear wheels 2. The wheel 1
is journalied in a bracket 1’ secured underneath
the plate § secured to the apex of the frame A.

A straight bar 8 is removably supported on the-

triangular frame A and more particularly on the

straight side members 9 of said triangular frame. @

This bai 8 has preferably a square cross-section
and is hollow to slidably receive a pair of blocks
{0 shown in Figure 12 provided with a down-
wardly extending pin {1 for removably engaging

any one of g, plurality of spaced holes {2 made on 4%

both side members 9. - _ -

The holes {2 are opposed in pairs on each side
member 9 such that the distance of the holes
in each pair from the base member { is always
equal. Thus when the pins {i of the bar 8 are
inserted into the holes 12 of any one of these pairs,
the bar 8 will be parallei to the base member |

The distance from the base member i of the
successive holes 12 on any one of the side members
¢ is conveniently chosen to obtain successive steps
in the variation of reduction or increase ratios
of the drawing instrument according to the in-
vention. :

Stylus carrying members {3 and {4 having an
jnverted U-shaped eross-section are slidably
mounted on the base member { and the bar 8
respectively. Ag shown in Figures 13 and 14 the
members 13 and 14 are preferably mounted- on
roller bearings 5i partially imbedded in the top
portion of said members. :

.. The stylus carrying members {3 and {4 may
mount alternatively a marking or a tracing stylus.
In the figures, the tracing stylus 15 is shown se-
cured to the carrying member (8 for displace~
ment along the base member { of the triangular
frame A while the marking stylus 1§ is secured
to the carrying member 14 and is displaceable
along the bar 8. ‘ '

A straight elongated arm {7 is pivoted at the.

apex portion of the triangular frame A and is
pivotally connected to the carrying member {3 by
veceiving a pin 18 projecting upwardly from said
carrying member (3. The straight arm {7 is also
provided with a longitudinal groove {8 shown in
Tigure 12 extending a substantial distance under-

20
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tending bolt 2& which is rotatably journalled un-
derneath the apex plate § of the frame A. A
knurled kunob 23 is secured to the projecting end
of the bolt 24 for rotation of the same and dis-
placement of the block 23 and pivot pin 22. The
latter projects through a longitudinal slot 26 made
in the apex plate 8. To lock the pivot pin 22 in
a given adjusted position the latter is threaded
to receive a locking collar 27 the rotation of which
will grip the plate § between itself and the
block 23. :

The length of displacement of the pivot pin 22
relatively to the triangular frame A, will be such
as to ensure a continuous variation in the in-
crease or reduction ratio of the projectograph
from a maximum to a minimum limit when ad-
justed in cooperation with the setting of the
movable bar 8§ in holes 2.

Therefore for obtaining a given ratio of in-
crease or reduction, the movable bar 8 will be
first set in the pair of holes 12 which will give
a value nearest to said desired ratio and a final

» adjustment will be effected through knob 25 by

adjusting the position of the pivot pin 22 oppo-
site the desired graduation of the scale 28 marked
along an edge of the slot 21 of the arm {1. The
scale 28 will give the distance from the pivot pin
22 to the base member |.

With this arrangement a continuous increase
ot decrease in the ratio of reduction or increase
of the instrument is obtained with a very high
accuracy.

The length of the longitudinal slot 21 of the
arm [T will be such as to take care of the longi-
tudinal displacement of the pivot pin 22 and
also the displacement of the arm 1T when the
latter is pivoted on said pivot pin 22 from side
to side of the triangular frame A.

The arm |17 preferably extends outwardly
from the base member {| of the triangular frame
at its end opposite the slot 21 to form a manipu-
lating projection 28 at the free end of which is
removably secured the manipulating device gen-~
erally indicated by the letter C.

Said manipulating device comprises a disc 30
o@ relatively substantial diameter horizonially
disposed and adapted to frictionally contact the
surface of the drafting table B, said disc 30

- being rigidly secured to the upright shank 3{

the .upper end of which is bored to receive the
tapered end of g rod 32 freely engaging a hole
33 made at the free end of the arm projection
29 said rod 32 being terminated at its upper

- end by a stop flange 34. To remove the manip-

ulating device C from the arm {7 it is only
necessary to disengage the tapered end of the

" rod 32 from the bored end of the shank 31.

70

5

The drafting instrument according to the in-

- vention is normally operated as shown in Figure

1 by holding the manipulating device C. Be-
cause such a drafting instrument cannot have
an equal resistance to motion in all directions of
displacement, although the frictional resistances
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of sald instranrent: have: beermr rediuced to: & ming~
it is'mecessary. to. add & frictional; resiste
ance: of much: greater value: than: szid inherent
frietiomal resistances: of the instrumtent which
additional resistance will: be: equal in all direc-
tions: of  mevement; Such: an additional resiste
anee: iz provided by the frictior dise: 39. of the
manipulating device: C and the: latier is propers
Iy called a “frietion: drowner:™

Whert the instrument. is used with: 2 template
suelhy s the: template: 36 showrs: iny: Figure. 9 the
tracing: stylus 8 is preferably provided with a
perforated guiding: dise 87 showmn: iy Pigure 16
mizdeof transparent material and engsging the

free point 38 of 'said stylus 15 to abut: the 3

shiottlder 38 of the:same and rest on the ¢dge of
the template 36 In:such: o manner to prevent: cons
tact of the free point: 38 with the surface of the
drefting: table:.

. Pigure 6 shows.: g modification: of: the straight s

arny KT which is'pivoted ot but is not slidable relg~
tively to the pivot pin:22; and is pivotally and siid-
ably comnected to: the:stylus carrying member: £3
at-the base member: (; the pin 18 of said carrying

member engaging: the: corresponding slot: 21* ef

the:arm 11,

 With: this: modification,. the: strains: caused: by.

the: displacement: of the: projectograpty wilk be
carried: by the: pivet:pin 22 gnd’ not: by the base
niember {..

The: drafting instrumient gecording: to the ins
vention'is used to advantage inv the preparation
of.isometric' drawings, pictorial perspectives sud
bloek: diagrams; an example of the latter being
shown in Figures 2 to 5..
cortfour: map D is laid on the drawing table: B
at-an:angle relatively to-the directiomn of displace=
ment of the projectograph preferably at 45°
angle'and said contour map is retraced at E with

In this example, a 55 he proportional to the amount: of increase: ratic

10

a reduction. of all'the: dimensions lying at right sq

angles to the line of displacement of the tri-
angular frame A, There is obiaited a: parallelo-
gram . with all the: contour lines deformed. ac-
cordingly.. As'showm:in Figures 4 and 5-2.block
diagram may be prepared directly from said re«
sulting parallelogram.. For example: the block
51 shown in. Pigure 4 is drawn on: tracing: paper
with. contour line: levels: 52 marked along: one
o more: corners of the block 51, Lines 53 53"
are ther: drawn parallel to the base 5§ of the block
51, at each level 52. The parallelogram: B is
then placed under the: tracing: paper so that-its
edges: will register with the lines’ 53 at: level
markKer 9 and then the contour line ¢ of the

parallelogram E. is retraced on the block: 5i -

as:shown in Figure 4. The parallelogram E is
next displaced so that its edges register with
the line 537 af Ievel marked {0 and the contour
Iine % of the parallelogram B is retraced om the
bleck §f.. This procedure is continued for all
the: eontour: lines. until  the final: block diagram
55,. shown in Figure. 5, is obtained.

Referring to Figure 3, it will be noted’ that
all: the: dimensions of the original map D and

retraced map B, parallel to the longitudinal axis ¢

XX of the projectograph are: respectively equal,
for instance the distance g is.egual to @, only
the: dimmensions lying 4t right angles to: said
axis XX are reduced in-the retraced map B
Also.it. should be noted. that the displacement
b: of the stylus measured. along: a line parallel
to:the axis: XX will be equal to: the displdcement
& of the pivot af the: arm: 11 glong: the axis;
Similarly ¢is-egual to ¢’ and d is:equal to.d’.
The instrument according to.the invention may

gt=N
wt

&0

60

70
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6
also be: used for- retracing: true: ellipses: of any:
desired: contour: from: a. eircle..

As shown in Figure 7 a circular movement of
the desired diameter may be imparted to the
tracing- stylus (5 of the itistrument by means
of' an auxiliary- device or cirele tracer: generals
ly indicated by the letter 1. This device: eoms
prises- g straight’ seale member: 4% om: whichy is
slidable as showar in: Figure: 8 a: sleeve 46 which
may be clamped i any” desired: position: along
said scale member 40 by a set screw 42. The
sleeve 4{ carries a table: engaging pin 43 rigid-
ly secured to the underface thereof. At the outer
end of the scale member 407 is provided' & eup

. shaped recess or Hole 44 for: recezvmg' the: poift:

of the tracing stylus §5, the: pin- 43 constitutes
the center of the circle and the scale member
40 the radius of the same. It will be obvious
that the tracing stylus.efigaging the cup shaped

: recess. or hole 44 will frace a circle the radius

of* which will* depend” omr the position off the

sleeve member 41 on the scale-member40.
The ellipse K retraced by ustng the eircle-tracer.

H will" have ity Iong axis equal o the: diameter

: of the circle from which it is retraced and: the

length of its short axis will depend on the reduc-
tion factor at which tHe: projectograph is set.
Obviously if the marking stylus i6 is placed at
the outer end of tHe armr (T and tie device H

23 together with the tracing stylits (5 placed at the

ntermediate portior of said arnr {7 it will Tesult
tHat the short axis of the retraced ellipse H' wilt
be equal to the diameter of the cirele fronr whith
it is retraced and the long axis of said’ ellipse will

to which the inmstrument is set. )
As'shown in Figures 9, 10°and 15, with the pro-
jectograph . according, to the ihvention one: can

‘trace any parabola from g first parabola of*which

the parameter p is known. The first paraboly will
be provided by the template 36 one edge 45 of
which has a parabolie confour, and the tracing
stylus. 18 will be provided with. the. transparent
guiding, dise 37 to follow. said. parabolic. edge: 45
and thereby the. second parabelic. curve A6, will
be retraced by the marking. stylus. i6..

~ The: equation of the parabela 41 shown in Fig~
ure 11 and having g directrix .M is.

- YE=2px:

The new parabola 4% obtained. by, madification.
of"the scale in. g, direction parallel fo. the. Y axiy
has g ditectriz N and.the equation

;2_.2@3

in which ¥'=ry and p’ is the new" parameters 7
being the factor of modification given - by the
adjustment of’ the profectogy: apl
"The value-of the hew: parameter: in relation: to
the value: of the parameter of the initial: pa:ra-
bela &T may be- camulated as follows: -
r«_r
o=y
’I.herefare, e ah‘amn\ & parabalahoﬁ parametss
i from: an: original parabola: of: parameter. 24

the adjustment of the appsratus. ig. caleulated:as
follows:

T

if the variation of the scale is parallel to- the
directrix: of: the: parabola.

Similarly i’ the new parabols: is- obitained: By
madifieation: of” the: seale: in @ direstion: parallel
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to the X axis as shown in Figure 10, one can
obtain a new curve 49 the equatxon of which is:

Y =2p"'z
in which z’'=rz and p’’=new paramefer, 7
being the factor of modification given by the
adjustment of the projectograph.
The value of the new parameter in relation to
the value of the parameter of the initial parabola

50 may be calculated as follows:
v Y _ ¥ _ B
L4 2w'2m_r

Therefore, to obtain a parabola of parameter

p’’- from an original parabola of parameter p
the adjustment of the apparatus is calculated as
follows: .

r=pﬂ
if the variation of the scale is parallel fo the
axis of the parabola.

When the instrument is used for reducing, the
factor r becomes a reduction factor and is given
by the formula

m_L—n
TSTTTL

wherein L is the distance from the base member
| to the pivet pin 22; m is the distance from
the movable bar 8 to the pivot pin 22, and =
is the distance between the movable bar 8 and
the base member { (see Figure 9).

I, may vary about 4 inches due to the longitudi-
nal adjustment of the pivot pin 22 on the trian-
gular frame A. To obtain & desired reduction,
the movable bar 8 is first set into the desired pair
of holes 12 and the final adjustment is made by
setting the pivot pin 22, said setting being given
by the formula:

_r
1—r

Varying the height of the triangle with the
adjustable pivot pin 22 assures a greater accuracy
of the reduction factor because any displacement
of the movable bar corresponds to a greater dis-
placement of said pivot pin. Alsc the parallelism
of the base member [ and the movable bar 8 is
not dependent on the operator.

‘While preferred embodiments according to the
present invention have been illustrated and de-
scribed, it is understood that various modifica-
tions may be resorted to without departing from
the spirit and scope of the appended claims.

What I claim is:

1. An instrument of the character described
comprising a frame displaceable along a straight
line and. without rotation, two straight spaced
members mounted on said frame and extending
transversely to the direction of displacement of
the same, a pivot mounted on said frame at a
predetermined distance from said members, a
stylus carrying member slidably mounted on each
of said members, a pivot mounted on each of
sald stylus carrying members, and an arm piv-
oted on one of said three pivots and slidably and
pivotally mounted on the other two pivots where-
by arcuate movements of said arm about said
first mentioned pivot will cause the displacement
of said stylus carrying members along said trans-
verse members,

2. An instrument of the character described
comprising a movable frame, means for guiding
the displacement of said frame.along a straight

L=
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liné and without rotation, two straight spaced
meinbers mounted on said frame and. extending

transversely to the direction of displacement of

said frame, a pivot fixedly mounted on said
frame at a predetermined distance from said
straight members, a straight arm pivoted on said
pivot, a stylus carrying member slidably mounted
on each one of said straight members and each
having a pivot engaging said arm along a straight
line: passing through said first mentioned pivet,
said arm being longitudinally slidable relatively
to two of said pivots, whereby the arcuate move-
ment of said arm will displace said stylus carry-
ing: members along their respectxve straight
meinbers.

3. An instrument of the character described
comprising a movable frame, means for guiding
the displacement of said frame along a straight
liné and without rotation, two straight spaced
members mounted on said frame and extending
transversely to the direction of displacement of
said frame, a pivot fixedly mounted on said
frame at a predetermined distance from said
straight members, a straight arm slidably and
pivotally mounted on said pivot, a stylus carry-
ing member slidably mounted on one of said
straight members and slidably and pivotally con-
nected to said arm, ancther stylus carrying mem-
ber slidably mounted on the other of said straight
members and pivotally connected to said arm
along a straight line passing through the pivot
connection of said arm to said frame whereby
the arcuate movement of said arm will displace
said stylus carrying members along their respec-
tive straight members. ’

4. An instrument of the character described

comprising a movable frame, means for guiding
the displacement of said frame along a straight
line and without rotation, two straight spaced
members mounted on said frame and extending
transversely to the direction of displacement of
said frame, a straight arm pivotally mounted on
said frame on a fixed pivot spaced from said
straight members, a stylus carrying member
slidably mounted on each one of said-straight
members and slidably and pivotally .connected
t0 said arm along a straight line passing through
the pivot connection of said arm to said frame
whereby the arcuate movement of said arm will
displace said stylus carrying members along their
respective straight members.
.5, An instrument of the character described
comprising a movable frame, means for sguiding
the displacement of said frame along a straight
line without rotation, two straight spaced mem-
bers mounted on said frame and extending trans-
versely to the direction of displacement of said
frame, a pivot mounted on said frame at a point
spaced from said straight members, a straight
arm pivoted on said pivot, a stylus carrying mem-
ber slidably mounted on each of said straight
members and connected to said:arm at the inter-
section of the latter with said straight members,
at least one of said stylus carrying members
being slidable relatively to said arm, a marking
stylus and a tracing stylus carried by said stylus
carrying members.

6. A drafting instrument of the character
described comprising a frame movable over a flat
surface, means for guiding the displacement of
said frame along a straight line and without
rotation over said flat surface, two spaced
straight members mounted on said frame and
extending fransversely to the direction of dis-
placement. of said frame, means to adjustably
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vary the ‘Gistance separating sqid straight-mem-
bers, -a “pivot mounted -on said frame at-a point
spaced from said straight members, an arm piv-
oted-onsaid pivot, a stylus carrying member slid-
ably mounted on each of said straight members
antl-connetted to said arm to be-displaced thereby
along said members.

7. A drafting instrument of the character
described comprising a frame movable over 4 fat
surface, means “for guiding ‘the displacement of
sald frame along =2 straight line and -without
rotation, two straight spaced members mounted
on said frame and extending transversely to the
direction of displacement of said frame, an arm
pivoted on said frame at a point spaced from said
straight members, a stylus carrying member slid-
ably mounted on each of said members, one of
said straight members rigidly fixed relatively to
said frame and extending at right angles rela-
tively to the direction cf displacement of said
frame, the stylus carrying member slidably
mounted on said fixed member being pivotally
connected to said arm, the other of said straight
members being removably mounted on said frame
and securable at predetermined varying dis-
tances from said fixed member, the stvlus carry-
ing member mounted on said removable member
being pivotally connected to said arm, whereby
the arcuate movement of said arm will displace
said stylus carrying members along said straight
members.

8. A drafting instrument of the character de-
scribed, comprising a frame movable over a flat
surface, means for guiding the displacement of
said frame along a straight line and without ro-
tation over said flat surface, said frame includ-
ing an integral member extending transversely
to the direction of displacement of said frame:
a second member removahly affixable to said

frame, means to secure said second member to <

said frame at various pre-determined distances
from said first member, a pivot pin mounted
on said frame at a point spaced from said two
members, an arm engaging said pivot pin, a
stylus carrying member slidably mounted on each
of said members and connected to said arm o
be displaced thereby along said members.

9. A drafting instrument of the character de-
scribed, comprising a frame movable over a flat
surface, means for guiding the displacement of
sald frame along a straight line and without
rotation, an integral straight member of said
frame lying transversely of the direction of dis-
placement of said frame, a second straight mem-
ber removably affixable to said frame at pre-
determined varying distances from said first inte-
gral member, a pivot pin mounted on said frame
at a point spaced from said two members, an
arm pivobally engaging said pivot pin, 2 stylus
carrying member slidably mounted on each of
said straight members and connected to said
arm at the inter-sections of the latter with said
straight members whereby the arcuate move-
ment of sald arm displaces said stvlus carrying
members cn said straight members, 2 tracing
stylus and a marking stylus mounted on said
stylus carrying members, the position of said
styli being interchangeable.

10. A drafting instrument of the character de-
seribed, comprising a frame movable over a flat
surface, means for guiding the displacement of
said frame along a straight line and without ro-
taticn over said flat surface, said frame includ-
ing a first integral straight member extending
transversely to the direction of displacement of

10

15

20

30

385

60

65

75

18

said frame, - sedond straight member removably
afixable fo s2id frame:.at pre~determined vary-
ing distances from said ‘first straight member, 4
pivot pin ‘mounteéd on said frame at @ point
spaced from sald ftwo straisht members, :said
pivet pin -adjustably - displaceable on said frame
for varying ‘is- distance from sgid first straight
member, an arm having one end engaging :said
pivet pin to pivet on-suid frame, said arm pro-
jecting -at its other end ifrom said first mmember,
g, plate depending from -s2id ‘projecting .end -of
said arm adapted to come into frictional contact
with said flat surface, a stylus carrying member
slidably mounted on each of said straight mem-
bers, a tracing stylus and g marking stylus re-
spectively connected to said stylus carrying mem-
bers, the stylus carrying member mounted on
said first straight member being pivotally con-
nected to said arm at the inter-section thereof
with said first member, the stylus carrying mem-
ber slidably mounted on said second straight
membper heing pivotally mounted on said arm
at the inter-section of the latter with said sec-
ond member.

11. A drafting instrument of the character de-
scribed, comprising a frame movable over a flat
surface in combination with means for guiding
the displacement of said frame along a straight
line and without rotation comprising a shaft
journalled on said frame, gear wheels keyed to
said shaft, spaced parallel racks adapted to rest
on said flat surface, said gear wheels meshing
with said racks, said frame including a first
integral straight member extending at right an-
gles to said racks, a second straight member
removahbly aflixable to said frame in spaced par-
ailel relationship with said integral straight
member, means to affix said second member at
o pre-determined varying distance from said
first stralght member, a' pivot pin mounted on
said frame at a point spaced from said two
straight members, said pivot pin adjustably dis-
placeable relatively to said frame for varying its
Gistance from said first straight member, a
straight arm engaging said pivot pin, a stylus
carrying member slidably mounted on each of
said straight members and pivotally connected
to said arm at the inter-sections of the latter
with said straight members, the stylus carrying
member slidably mounted cn said second straight
member being slidable relatively to said arm, and
a tracing stylus and a marking stylus secured to
said stylus carrying members.

12. A drafting instrument of the character
described, comprising a U shaped frame adapted
to be disposed on a flat surface, racks mounted
on the parallel spaced legs of said U shaped
frame, a triangular. movable frame having
straight base and side members, a shaft extend-
ing parallel to said base member and journalled
on said frame, gear wheels keyed to the ends of
said shaft projecting from said frame and mesh-
ing with sald racks, an auxiliary wheel secured
to the apex portion of said triangular frame, a
plurality of spaced holes made in said side mem-
bers of said triangular frame, said holes opposed
in pairs and the holes of each pair lying at an
equal distance from said base member, a straight
bar, pins projecting from said bar and slidably
mounted thereon, said pins engageable with said
holes of said side members to secure said har
in adjustable spaced parallel relationship with
sald base member, stylus carrying members slid-
ably mounted on said base member and on said
bar, interchangeable marking and tracing styli
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secured to said stylus carrying members, a pivot
pin mounted at the apex portion of said triangu-
lar frame, means for displacing said pivot pin
relatively to said frame for varying its distance
from said base member, a straight arm pivoted
at one end on said pivot pin, said arm pivotally
and slidably connected to said sfylus carrying
members.

13. A drafting instrument as claimed in claim

12, wherein said arm projects at its other end 10

from said base member and a circular plate

12
secured to the free end of said arm and adapted
to come into frictional contact with said -flat
surface. i -
LEON VALOIS.
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