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1

The -invention relates to instruments:adapted:
to: be used by .draftsmen, engineers, sciéntists and:
others for a variety of purposes. An -instrument
embodying the: invention has. a graduated. ele-
ment adjustable.in length, and this element may-
be -graduated uniformly.or it may be graduated.
nonuniformly in accordance with a' predeter-
mined pattern; as for instance in accordance with:
a. logarithmic scale. The instrument may be
used. as an adjustable draftsman’s scale for mak-
ing drawings on .any reduced. or increased secale
within the range of the instrument, or: for-sub=
dividing established distanees or dimensions,. or
for: interpolating. intermediate points in plotting
charts. or graphs, or-for various other purposes.
One. of ‘the uses of ‘an instrument embodying: the
invention is the: drawing of parallel lines various-
ly:spaced according to the-setting of the -instru-
ment.

The general object .of the. invention.is to pro-
vide: several . forms . of . instruments adapted.: for
purposes such as-those stated, and having various
novel and. advantageous features which are fully
shown im. the: aceompanying drawings.and de-
seribed incthe.following: specification .and-eclaims:

In the drawings I have shown several embodi-
ments. of -theinvention, but it will be understood
that various:changesinay be made from the con-
structions illustrated -and that the drawings:are
not -to be. construed: as. defining or Hmiting the
invention, the claims forming .a part of this specis
fication being relied:upon for -this purpose:

Of the drawings;.

Fig, 1 is a schematic: view .of: a-simple embodi-
ment of the invention.:

Fig. 2:% a view similar. to Fig. 1:but:showing. a
different position of adjustment.

Fig. 3 is-a schematic:view similar-to Fig; 1-but
showing an alternative.embodiment of the inven-
tion.

Fig. 4 is.a view similar to Fig. 3 but showing a
different position of adjustment.

Fig. 5 is a schematic view similar to Fig. 3 but
showing another alternative embodiment of the
invention..

Fig. 6 is a schematic view similar to Fig. 1 but
showing another alternative-embodiment of the
invention.

Fig. 7 is a view similar to Fig. 6 but showing a
different position of adjustment..

Fig. 8 is a schematic view.similar to Fig, 6.but
showing another. alternative .embodiment of ‘the
invention.

Pig. 9.1s a:view similar to Fig. 8 but:showing
a:different position of adjustment;
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Fig. 107is.a.perspective view of-an -instrument
embodying: the invention, the construction Jbeing;
somewhat similar: to that shown sehematically in.
Figs, 3and4;

Pig. 11:is a boftom-view of ithe instrument -as-
shown in Fig. 10.

Fig: 12: is :a- fragmentary. longitudinal vertical
secticnal view through the left-end portion-of the.
instrument shown in Fig. 10.

Fig. 13 is-a transverse vertical sectional view-of
the instrument shownin Fig: 10,

Fig. 14 is a perspective view of some of the-parts
of theinstrument show in Fig. 10

Fig, 15-is a fragmentary front view of .the right
end: portion of the:instrument as shown in Fig. 10,
with .the parts in.different:positions: of adjust-
ment,

Fig. 16 is-a plan- view ofthe.instrument: as
shown in Fig. 15:with the:shield removed.

Fig. 17 isa front- view. of the instrument as
shown inFig, 18.

Fig. 18 is aperspective view of another instru-
ment embodying the invention, the. construction
being somewhat similar to that shown schemati-
callyin Figs: 8 and 9. .

g 19018 a. transverse vertical sectional view
thirough the instrument shown in Fig.. 18.

Fig. 20 is.an enlarged perspective view . of .the
right -hand portion of -the instrument shown in
Fig. 18 with some-of the. parts broken away and
shown in:section.  The- spring-is omitted..

g, 21 is.a schematic -view. of the .spring con-
sbituting a part of: the instrument. shown. in
Fig. 18,

Fig. 22 is:a:plan view of the right hand portion
of the instrument shown in Fig. 18 with the-shield
removed and with the parts.in different positions
of adjustment.

Fig. 23.is a_perspective view,of another-instru-
ment embodying the:invension, this view being
taken-looking downward from the-front.

Fig. 24-is:a perspective:view of the instrunent
shown: in-Pig. 23, this. view.being taken looking
upward from:the front.

Tigs. 25, 26-and 27 are plan views illustrating
the manner-of-use-of the instrument shown- in
Pligs: 23 and 24. :

Figs. 28:and 29.are cross<sectional .and:;: side
views respectively. of & strand of: material which
may-be used for: forming the:spring shown: in
Figs.:23 and-24.

Figs.. 30:and: 31. are.cross-sechional - and: side
views: respectively of -a different strand rof ‘maz
terial which:may be-used for:forming the. spring
shown in-Figs, 23 and - 24. .
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Schematic illustrations—Figs. 1109

In the simple embodiment of the invention
shown in Figs. 1 and 2, {0 and 12 represent re-
spectively two suporting members, one of which
is movahle longitudinally relatively to the other.
The member 10 may be regarded as a fixed mem-
per and the member {2 may be regarded as lon-
gitudinally movable relatively thereto. Extending
between the members {0 and {2 and engaged
therewith is a longitudinally extending resilient
element 14 which is so formed and which is so
engaged with the members 10 and 12 that its
length may be varied when the relatively mov-
able member 12 is moved. As iltustrated, the
element {4 may he formed of material such as
rubber which can be elongated within reasonabie
limits upon the application of tension thereto,
all portions of the said element from end to end
thereof being varied in length when the total
length is varied. The element 1§ is provided
with graduations 16 which are longitudinally
spaced in conformity with a predetermined
pattern. The said predetermined pattern may
he widely. varied, but as shown, the graduations
16" are uniformly spaced. When the element 14
is in its substantially relaxed position, as shown
in Fig. 1, there is a definite number of gradua~
tions for a given unit of length such as g, as

for instance ten graduations. Some of the grad-’

nations 18 are definitely marked so as to be
readily distinguished from other graduations.
As shown, some of the graduations have appro-
priate numerical ‘markings and the intervening
graduations are unmarked. A series of gradua-
tions wherein some are differently marked to
distinguish them from others will be herein re-
ferred to as “differentially marked graduations.”

When the relatively movable member {2 is
moved to a position such as that shown in Fig.
2, the resilient element {4 is elongated and the
spacings between the several graduations 16
are proportionately elongated. As shown, the
member 12 has been moved to such an extent
that the distance b between the end graduations
is twice the distance g shown in Fig. 1. The
spacing between each two graduations in Fig. 2
is twice the spacing between each two gradua-
tions in Fig. 1. Tt will be understood that for
any position of the member {2 within the limits
of the instrument  the spacings between the
graduations are exactly proportionate to the total
amount of elongation. .

For various reasons it is not ordinarily prac-
ticable to use a material such as rubber for the
extensible element of the instrument. One of
the reasons is that rubber is subject to relatively
rapid deterioration and it may not be exactly
uniform in quality so that all portions thereof
will extend exactly proportionately. Instead of
using a material such as rupber I ordinarily
prefer to use a coil spring formed of resilient
metallic wire. In Pig. 3 supporting members
g and 20 are shown which are similar to the
members [0 and i2. The longitudinally extend~
ing resilient element is a coil spring 22 having
its convolutions spaced in conformity with 2
predetermined pattern. The convolutions of the
spring. at one side thereof, as for instance the
front side, as indicated at 24, constitute the
graduations. As shown, the convolutions are
such ag to provide ten equal spaces within the
distance ¢. It is not ordinarily feasible to ap-
ply numerical designations to the convolutions
constituting the graduations, but markings other

20

25

30

i

than numerical may be applied to the convolu~
tions, as will be hereinafter described. When
provided with such other markings, the convolu-
tions of the spring constitute differentially
marked graduations.

In Fig. 4 the member 20 has been moved o
increase the length of the spring 22 so that the
distance b between the end convolutions is twice
the distance ¢. The spacing between each two
adjacent convolutions 24 is twice the spacing
between each two adjacent convolutions ag shown
in Fig. 3. It will be understood that for any
position of the member 20 within the limits of
the instrument the spacings between the con-
volutions 24 are exactly proportionate to the
total amount of elongation.

Tn the constructions shown in Figs. 1 and 2
and in Pigs. 3 and 4 the longitudinally extend-
ing resilient element is elongated from its ini-
tial or relaxed position to increase the spacings
between the graduations. This is ordinarily
preferred, but it may in some instances be more
desirable to provide a resilient element which
ecan be compressed rather than elongated. In
Tig. 5 I have shown supporting members 26 and
28 similar to the members {8 and 12 and similar
to the members 18 and 28. A resilient element
38 is provided which is a coil spring similar to

the spring 22, but the movable membeyr 28, in-

stead of being moved to elongate the spring, is
moved to compress the spring. As shown in Fig.
5, the member 28 has been moved to compress
the spring so that the distance ¢ between the

. end convolutions is one-half the distance «
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shown in Fig. 3. It will be seen that the spac-
ing between each two adjacent convolutions 32
is one-half the distance between each two con-
volutions 24, as shown in Fig. 3. i

While the resilient member may be either

elongated or shortened from an initial relaxed
position, there is in either case an increase in
the total length of the resilient member when
the relatively movable supporting member is
moved away from the position of shortest length.
Therefore, for convenience of description, the
resilient member will be referred to as “exten-
sible” and as being increased in length upon
movement of the relatively movable supporting
member in one direction. It necessarily follows
that the resilient member is decreased in length
upon movement of the relatively movable sup-
porting member in the opposite direction.
.. Figs. 6 and 7 show a construction similar.to
that shown in Figs. 1 and 2 except that the
graduations are differently spaced. Supporting
members 34 and 36 are provided which are
similar to the supporting members {9 and {2,
and a longitudinally extending resilient element
38 is provided which is similar to the element
{4. 'The element 28 is provided with gradua~-
tions 40 which, instead of being uniformly spaced,
are spaced nonuniformly in accordance with &
predetermined pattern or formula. As shown,
the graduations 40 are spaced in accordance
with a logarithmic scale, but the invention is
not so limited. Within the distance a the gradu-
ations may run from 1 to 10 as shown, Asshown,
all of the graduations are numerically marked
and the element 38 therefore has differentially
marked graduations. ’

When the member 36 is moved to elongate
the element 38, as for instance to the position
shown In Fig. 7, all portions of the element 38
from end to end thereof are elongated exactly
proportionately to the amount of total elonga-
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tlon.  As shown, the elongation. is' such that:
the distance b between the end graduations:is-

twice the distance g¢. Inasmuch as all portions
of “the element 38-are uniformly elongated’ in
proportion to the total elongation it follows that
the distance bstween each two graduations is

elongated proportionately to the total elongas

tion; and that the ratios of the spacings-between
the several graduations remain constant.

Por reasons already stated it is ordinarily
preferable to use an extensible: element consist=
ing of a coil spring, and this is- shown in Figs,
8*and: 9. The supporting elements are similar
to-those shown in Figs. 6 and 7 and are desig-
nated as 42 and 44. The extensible coil spring
is- designated 45 and the convolutions of the
spring at one side thereof, as indicated: at 48;
constitute the graduations. Due-to the fact that
the spacings between the convolutions 43 are
not- uniform a sgecial problem . arises which was.
not encountered in the semewhat simmilar con~
struction shown in Figs. 3 and'4. It i$ necessary
for the spacing between each two adjacent corn-
valutions to be varied exactly proportionately: to
variations in total length, and it is therefore
necessary to construct or form each individual
convolittion in such g manner that the desired
variation in spacing will be produced. 'This re-
sult-may be attained in various ways, but pref-
erably  the several convolutions are of succes-
sively different sizes as shown. It will be under-
stood that the drawing does not necessarily rep-
resent the exact variations in the sizes of the
convolutions, and that it is merely necessary for
the convolutions to be so formed as to attain
the desired uniformity in the ratios of the-spac-
ings when the spring is elongated. Fig. 9 shows
the supporting member 44 moved to a- position
such that the distance b between the end con-
volutions is twice the distance ¢ shown in Fig:
8 and it will be seen that the distance between
each two adjacent convolutions in Fig, 9 is
exactly twice the distance between the same two
convolutions in ®ig. 8. It will- be understood
that for any position of the member 44 within
the limits of the instrument the increases in thHe
spacings between the several convoliztions 48 are
exactly proportionate to the- total amount of
elongation.

Instrument shown in Figs. 10.to 17

Fig. 10 shows an instrument embodying the
invention and similar in principle to the sche-
matic showing in Figs. 3 and 4. This instrument
is- designated in its entirety by the reference
character 53. The instrument 58 combrises-a
base preferably having a flat bottom. face- and
preferably formed of several conuneected parts.
Irrespective of the shape of the base, one- di-
rection therealong will be designatzd as a- “lon-
gitudinal” direction. As shown, the bage is
elongated in the longitudinal direction: and com-
prises two.similar spaced end members 52 and
§4; The end members 52 and 54 are conneetad
by- a longitudinal cover 58 which may carry: a
handle-871. The base is provided with a suitable
longitudinal guideway which is preferably in ‘the
form of a guide rail 58. The guide rail is below
the cover 86 and is engaged with the end mem-
bers 52 and 54, as for instance by being seated
i recesses thierein as shown in Fig. 12. The
base preferably also comprises front and rear
rails: 69" and 82, as shown in- Fig. 13, which are
suitably connected with- the end: members: A,
longitudinally movable-slide-64-is provided whieh
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is«gutided:by. the guideway and when tHe guide~
way:is:in the form of a rail 58 the slide 64 has
amlongitudinal .opening . §6° therein which receives:
and'fits the guide rail. 'The slide 64 has a pro-

+ Jection 68 at the rear which can be manually

engaged for:moving the slide along the rail. A
clamping. serew 19 is.provided on the slide and
the:inner end-of this serew is-engageable with
the rail to.clamp the slide in. any position to
which it may be moved.

A longitudinally extending - extensihle spring
12%1s ‘provided corresponding in function to the
spring- 22 shown in Rigs. 3 and 4. This spring
is~conneeted at. its right-end to the end member
52 which constitutes a supporting member. cor~
responding to the member i8 shown in Fligs. 3
andai4. The spring 72 is connected at its-left end
with an arm 74 connected with or formed as:a
part-of the-slide 64, the slide:and arm constitut-
ing a: movablé supporting. member corresponding
ifr- functiont to the member 28 shown in Figs. 3
and’4. The spring 12 is shown as being a coil
spring, and & spring of this type is ordinarily
preferable. It will be observed that the front
rail:80-is formed to brovide a recess at the front
of thie-base-and that the spring 72 is positioned
in this recess between the said rail 68.and the
cover-56. The upper surface of the rail. 80 is
transversely inclined and it constitutes the hot-
tom wall of the recess,

THe convolutions of the spring 12-are not cir-
cular ‘but are so formed or shaped as o provide
transversely marrow graduaticn portions 16
which are longitudinally aligned. The said grad-
uation portions 16 are preferably sharply bent
to form corners. The spring is-so located with
respect’ to the base and -the slide that the sharp
graduation portions 78 are closely adjacent the
frontedge of the base and closely adjacent the
bottom plane-of the base, being thus conveniently
accessible. The upper front portions of the con-
volutions are substantially straight and are in-
clined’ upward-and rearward from the said nar-
row or sharp graduation portions 78. This up-~
ward and rearward inclination facilitates obser-
vation of the graduation portions, particularly
when-viewed from the top.

As shown, the convolutions of the spring are
generally ovoidal in shape. The upper front
portions of the: convelutions extend upward and
rearward from the narrow graduation portions
as has been stated, and the lower rear portions
of the convolutions also extend upward and
rearward from the said graduation portions.
The :said upper and lower portions diverge rear-
wardly. The graduation portions 76 are shown
as projecting slightly beyond the front edge of
the rail"68' and heyond a vertieal plane through
the:front edge of the cover 56,

It: will- be observed that the movable end of
the .spring 72 is connected with the slide 54 at
the: end thereot which is remote {rom the fixed
end of the spring. Thus the slide does not ex-
tend-to any: substantial extent beyond the mov-
able end of the spring and the overall length
of:the instrument is kept at a minimum.

A longitudinal rod 718 preferably extends
through the convolutions of the spring ¥2. This
rod:does not ordinarily engage the convolutions
of ‘the spring and is provided merely as a safety
deviee to hold the spring approximately in place
in-the event of ‘severe vibration or shock applied
to the instrument. ’

THe-spacing of the convolutions in the spring
124 may . be- widely varied, but as shown, the
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spring 12 is formed of very small wire so that
there may be a large number of convolutions
per unit of length when the spring is in its ini-
tial relaxed position. As shown in Fig. 10, there
are intended to be 200 convolutions in one inch
of spring length although this large number
cannot be actually shown in the drawing. When
there are 200 convolutions I prefer to use a wire
having a diameter of 5 mils and to so wind the
wire that the convolutions of the spring are ini-
tially in direct engagement with each other. In
describing the convolutions and the graduations
as “spaced,” reference is had to the spacing be~
tween the center lines of the convolutions, and
the convolutions may be in contact with each
other as stated.

The several convolutions of the spring 12, par-
ticularly the portions 76 thereof, serve in and
of themselves as graduations indicating linear
spacing, but I prefer to provide markings on at
{east some of the convolutions so that they can
be more readily distinguished from each other
in the use of the instrument. As indicated in
Fig. 15, some of the convolutions are suitably
colored to distinguish them from other convolu-
tions. One kind of graduation marking may be
placed on every convolution corresponding to
multiples of a predetermined number, and 2
different kind of graduation marking may be
placed on intermediate convolutions correspond-
ing to fractions of the said predetermined num-
per. For example, each tenth convolution may
be colored white, each intermediate fifth con-
volution may he colored blue, and each inter-
mediate second convolution may be colored
yellow. The said colored markings on some of
the convolutions provide differentially marked
graduations.

It may sometimes be preferable to provide
markings other than decimal markings. For
instanece, one color of marking may be provided
for every eighth convolution, another color may
be provided for each intermediate fourth con-
volution, and another color may be provided
for each intermediate second convolution, With
such markings, the number of convolutions per
inch with the spring at minimum length might
advantageously be 64 or 128. :

When the clamping screw 18 is disengaged the
slide 64 can be moved along the guide rail 58 so
as to elongate the spring 12 to any desired ex-~
tent within the limits of the instrument, and by
means of the screw the slide may be held in its
adjusted position. In order to conveniently
determine or show the relationship between the
position of the slide and the number of spring
graduations per unit of length, one or more lon-
gitudinally graduated reciprocal scales are pro-
vided on the instrument. While the scale or
scales may be variously located, I have shown
them at the back of the instrument so that they
face downwardly. As shown in Figs. 11, 12 and
13, the base carries a rail 80 immediately below
the guide rail 58 and below the slide 64 which
is shown as having a notch 82 therein for re-
ceiving the rail. The ends of the rail 80 are
suitably mounted in the end members 52 and
54, Inscribed upon or otherwise applied to the
rail 80 is at least one longitudinal scale, and as
shown, there are two such scales respectively
designated as 84 and 88. The slide 64 carries
a cross bar 88 which cooperates directly with the
seales and when the spring 72 is at its minimum
length the cross bar 88 is at the starfing point
of the scales at the right. In addition to the
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8 .
scales 84 and 86 there may be provided anothey
scale 80 located on the under side of the front
rail 60 and this scale is calibrated to read di-
rectly in units of length, as for instance in inches.

Figs. 11, 15, 16 and 17 show the slide 64 moved
to a position wherein the total length of the
spring is eight times as great as shown in Fig.
10. This is indicated by the setting of the cross
bar 88 at “8” on the inch scale 80. The 200
convolutions of the spring, instead of being con-
centrated in a one inch space, are distributed
through a space of eight inches, thus providing
95 convolutions per inch instead of 200 con-
volutions per inch. The number of convolutions
per inch can be read directly on the scale 84
and it will be seen that the cross bar or indica~
tor 88 is at the point on the scale 84 correspond-
ing to 25. Thus the scale 84 shows direetly the
number of convolutions per inch for any given:
setting of the slide 64. The scale 88 is similar
to the scale 84 but the numerical markings
thereon have one-fifth of the values of the mark-
ings on the scale 84. Thus the scale 88 indicates
the number of graduations per inch when every
fifth sraduation is regarded as a unif, the inter~
mediate graduations being ignored. Every fifth
graduation is colored white or blue as already
stated. :

Scales other than the scales 84 and 36 may be
substituted, and these scales may designate the
number of graduations per inch when every
graduation is considered as two units, or when
every second graduation is considered as a unit,
or when every tenth graduation is considered as
a unit.

Under some conditions there may be a tendency
for the spring 12 to sag by reason of gravity.
This may cause the convolutions to drag on the
rail 60 and may throw them out of the straight
jine which is desirable for close accuracy. To
avoid such sagging the before-mentioned cover
56 may be formed of magnetic material which is
magnetized to form a magnet having one pole
thereof along the front edge immediately above
the recess in which the spring T2 is positioned.
With the spring 72 formed of steel wire as is
ordinarily preferred, the magnetic force exerted
by the magnet tends to draw the spring 12 up-
ward, thus eliminating or at least minimizing any
tendency thereof to sag. When the cover 86 con-
stitutes a magnet the other parts of the base are
preferably formed of nonmagnetic material.

1t may be desirable to provide the instrument
50 with a shield for protecting the delicate spring
72, this shield being preferably readily removable
to facilitate use of the instrument. As shown,
there is a shield 92 which extends through the
entire length of the base and which partly sur-
vounds the base ag clearly shown in Fig. 10. A
portion of the shield extends across the bottom
of the base and other portions engage the sides
of the base, being provided with tongues 94 and
96 which fit longitudinal grooves in the base.
The shield 92 is longitudinally movable with re-
spect to the base so that it can be readily removed
when desired. It is not always necessary to re-
move the shield before the instrument is used,
and in order that limited access may be had to
the spring 12 with the shield in place, the shield
is provided with a longitudinal opening 98 imme-
diately adjacent the recess in which the spring
12 is located. The shield 92 may be formed of
transparent material so that the scales at the
bottom are readily visible. Alternatively, it may
pe formed of opaque material and if so formed
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it must. be provided with a.longitudinal opening
in the bottom thereof in order that the scales
may be observed with the shield in place.

The instrument 50 has various uses. It may
for instance be used by a draftsman for conven-
dently providing any desired number of subdi-
visions of a given linear dimension. With the
instrument set. at the position shown. in Fig. 10
the graduations on the spring 12 provide 200 sitb-
divisions of an inch when every graduation is
considered. When every second graduation is
considered . there are 100 subdivisions per inch,
when every fifth graduation is considered there
are 40 subdivisions per inch, and when .every
tenth graduation is considered there are 20.sub-
divisions per inch. By propetrly sétting the slide
64 as indicated by the scales 84 and 86, the num-
ber of graduations.per inch can be reduced to
any desired number within the limits of the in-
strument. The number of graduations can be
transferred from the instrument to a drawing
by means of dividers.er otherwise. The ingtru-
ment may be used. as described with the remov-
able shield 92 in place.

When the shield 82 is removed the instrument
may be used by a:draftsman and placed directly
on a drawing for use as a drafting scale. In
this- case the narrow graduation portions 16 of
‘the convolutions of the spring are-very close to
the paper-and the readings of the graduations
on-the spring can be transferred directly to the
‘Paper in the same manner as with any drafts-
‘man’s scale. With this instrument it is not nec-
essary for the draftsman to have a number of
different drafting seales which have to be sub-
stitutéd for one another; but in lieu thereof the
draftsman can use the one instrument, changing
the setting thereof from time to time ag may be
necessary for the particular drafting work re-
quired to be done. For instance, if a drawing
is to be made half ‘size the indicator 88 can be
set at 20 on the scale 84 thus providing twenty
“divisions per inch, or ten divisions per half iach.

If a drawing is to be made one-quarter slze, the’

indicator 88 can be set at 40 on the scale 84
thus providing -forty divisions per ineh or ten
divisions per quarter inch.

"If it is desired to reproduce a -drawing on a
reduced -or inecreased scale having an unusual
‘ratio to the original, it is unnecessary to use
proportional dividers as is now customary. It
is merely necessary to set the instrument at the
-desired ratio thus providing in effect a drafts-
man’s scale having the desired ratio of reduction
-or increase.

‘The instrument-can also be used for photo-
‘graphically producing a prinfed scale having any
‘desired ratio to a full size scale. For this purpose
the instrument is vreferably used in-conjunction
‘with the apparatus disclosed in my copending
but abandoned application  for Apparatus for
‘Making Printed Scales, Serial No. 671,018, filed
on even date herewith,

The instrument can also be advantageously
used for subdividing any given distance on a

drawing, between two points or between two lines, .

into any desired number of subdivisions, For
instance, if two points on a drawing are spaced
apart by some uneven distance, perhaps approxi-
‘mating five inches, this distence can be divided
into 106 parts by placing the right hand con-
volution of the spring on one voint and by ad-
justing the spring so that the midway convolu-
tion thereof is orithe other point.

It is frequently desirable in-plotting ¢harts-or

10
graphs to interpolate intermediate points be-
tween two established points. This can readily
be accomplished by locating and adjusting the
instrument . so that two.selected convolutions are
& in register with the said established points, the
adjustmenst being such as to provide a required
number of convolutions between the said selected
convolutions.
"Many other uses'of the instrument will be ap-
10 parent to those skilled in the art without fur-
ther ‘detailed explanation,

Instrument shown in Figs. 18 to 22

‘Fig. 18 shows an imstrument embodying the in~

15 vention and similay in principle.to the schematic
showing in Figs, 8 ‘and 9. This instrument is
designated in its entirety by the refererce char-
acter {02, The instrument (02 comprises 'an
elongated base having a flat bottom face and

20 preferably formed of several “connected ‘parts.
Ags shown, the base comprises two similar-spaced
end members {04 and {96. The end members 104
and 106 are connected by a longitudinal cover {08
Pprovided with a handle {10 and are also connected

25 by a longitudinal shelf member §i2 having g
transversely inclined top surface. The base is
provided ‘with - a “suitable.longitudinal guideway
which is preferably in the form of ' guide rail
118, The guide rail is below the cover 108 and

30 above the shelf member ({2, A longitudinally
movable slide {8 is provided which is guided by
the guideway .and ‘when the guideway is in the
‘Torm of ‘a rail. 114 .the slide has a longitudinal
opening therein which receives and fits the guide

36 rail. A clamping screw I8 is provided on the
slide, .the 'head of "this screw projecting at the
rear so that it can “be manually engaged not
only for locsening or tightening ‘the screw, but
also for .moving the slide.along the rail.

40 An extensible.coil spring 120 is provided corre-
sponding in function to the coil spring 46 shown
in Figs. 8 and 9. This.spring is. connected at its
right end to the end member (04 which consti-
tutes a supporting member corresponding to the

45 member 42 shown In.Fig. 8. The spring is con~-
nected at its left end with an.arm. 122 connected
with or formed as a part of the slide 1186,.the slide
and arm constituting a movable supporting mem-
ber corresponding in function to the membey ‘44

50 shown in Figs..8 and 9. It will'be noted that -
there is a space between the cover 188 and the
shelf member (12, this.space constituting a re-
cess ‘at the front of the ‘base.for receiving the

‘spring 120.

55 The front portions 124 of the spring 120 con-
stitute graduations and.the convolutions or gragd-
uations, instead of being spaced uniformly - as
shown in Figs. 10 to. 17, are spaced non-~uniformly
in accordance with a predetermined pattern or

¢o formula. As shown, the convolutions or gradu-

ations 124 are spaced in: accordance with a log-
arithmic: scale, but the invention is not neces-
sarily so limited. The slide engages the adjacent
end member to prevent movement of the-slide
toward the right.beyond the position shown in

‘Pligs. 18 and20.

As already. fully explained in connection with
Figs. 8 and 9, the several convolutions of the
spring 120 are of successively different sizes so
70 that upon elongation of the spring the increase

in the spacings between each two adjacent con-

volutions is exactly proportionate to the increase
in the fotal spring length. The spring (20 is
shown schematically in Fig. 21, but it will be

75 understedd that the drawing’ does not necessarily

Iih

1
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represent the exact varigtions in the sizes of the
convolutions. The convolutions of the spring 120
are not- circular but are flattened so that the
graduation portions i24 thereof are transversely
narrow. The graduation portions i24 of the
spring are in & straight longitudinal line and the
spring is so located with respect to the base and
the slide that the said graduation portions are
closely adjacent the front of the base and closely
adjacent the bottom plane of the base, being
thus conveniently accessible. Asshown, the grad-
uation portions (24 project slightly beyond the
front edge of the base. The upper front por-
tions of the convolutions are inclined upward and
fearward from the said narrow graduation por-
tions, and as shown the lower inner portions of
the spring are also inclined upward and rear-
ward from the said graduation portions. The
flat bottom portion of the spring 129 is supported
upon the top surface of the shelf member 112
‘which holds the spring in proper position.

It will be observed that the movable end of the
spring 120 is conected with the glide 116 at the
end thereof which is remote from the fixed end
of the.spring. Thus the slide does not extend to
any substantial extent beyond the spring and
the overall length of the instrument is kept at a
minimum.

When the clamping screw 118 is disengaged
the slide |16 can be moved along the guide rail
118 so as to elongate the spring 120 to any de-
sired extent within the limits of the instrument,
and by means of the screw the slide may be held
in its adjusted position. After adjusting the
length of the spring by moving the slide as de-
seribed, it may be desirable to vibrate the in-
strument slightly to insure the proper spacing
of the convaolutions 124 and to avoid any inac-
curacy of spacing which might otherwise result
from frictiona! drag on the surface of the shelf
member (12,

" In order that the slide 116 may be conveniently
and accurately set for any desired degree of elon-
gation of the spring, there is provided a scale
{26 which may be carried by a bar 128. This
bar ig secured to the end members {04 and (06
and is located at the front of the base. The
slide (1§ carries an indicator §30 which Is posi-
tioned to cooperate with the scale [26. )

Tt may be desirable to provide the intrument

102 with a shield for protecting the delicate
spring 120, this shield being preferably readily
removable to facilitate use of the instrument. AS
shown, there is a shield 32 which extends
throughout the entire length of the base and
which partly surrounds the base as cleaxly shown
in Fig. 18. A portion of the shield extends across
the bottom of the base and other portions en-
gage the sides of the base, being provided with
tongues 134 and §36 which fit longitudinal grooves
in the base. The shield is longitudinally movable
with respect to the base so that it can be readily
removed when desired. It is not always neces-
sary to remove the shield before the instrument
is used and in order that limited access may he
had to the spring 120 and also to the scale 126
the shield is provided with a longitudinal open-
ing 138 in the front.

The instrument 102 may be used to establish a
logarithmic scale of any desired length within
the limits of the instrument. Fig. 18 shows the
spring (20 at its minimum length and the con-

_volutions or graduations 124 constitute a loga~-
rithmiec scale of minimum length. = A logarithmic
snale of any longer length can be established by
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_ 12
moving the slide toward the right and elongat~
ing the spring, the ratios of the spacings between
the several graduations remaining constant and
the several graduations representing a loga-
rithmic scale notwithstanding the increase in
length. The logarithmic seale as established for
any setting can be transferred to a drawing or
otherwise by means of dividers inserted through
the opening 138 in the shield 132. When the
shield is removed the base may be placed di-
rectly on a drawing and the established loga~
rithmic scale can be transferred directly to the
drawing.

Numerous uses of the instrument 102 will be
obvious. For instance, in plotting certain charts
or graphs it may be desirable to interpolate in-
termediate points between two established
points, such interpolation to be in accordance
with a logarithmic scale. This can readily be
accomplished by locating the instrument so that
two selected convolutions are in register with the
said established points, the instrument having
peen set to provide a required number of con-
volutions between the said selected convolutions.

Instrument shown in Figs. 23 to 30

Figs. 23 and 24 show an instrument embodying
the invention and similar in principle to the
schematic showing in Figs. 3 and 4 and to the
more complete showing in Figs. 10 to 17. This
instrument is designated in its entirety by the
reference character 180. The instrument {43
comprises a relatively thin rectangular base 142
which is adapted to be supported on a flat sur-
face. The base may rest directly on the said
flat surface but preferably it is supported indi-
rectly thereon by means of ball points i44, {44
and by means of a small roller 146. 'The base
is provided with a handle {48 by means of which
it may be conveniently manipulated.

The base is provided with a suitable longitu-~
dinal guideway which is preferably an integral
cross bar 150 formed between two slots 182, 192.
A slide 154 is movable along the cross pbar 158
and is held in place by means of a flat member
156 at the bottom thereof. A clamping screw
{58 is provided on the slide and the lower end
of this screw is engageable with the cross bar
15§ to clamp the slide in any position to which
it may be moved.

The base 42 is provided at its front side with
a longitudinal recess and an extensible coil spring
{60 is provided which is located in this recess.
This spring corresponds in function to the coil
spring 22 shown in Figs. 3 and 4, and to the coil
spring 12 shown in Figs. 10 to 17. The spring
{69 is connected at its left end with the base {42
and is connected at its right end with an arm
162 extending forward from the member {56
at the bottom of the slide 154, Thus the spring
156 can be adjusted in length by moving the
slide. The convolutions of the spring §6§ are
not circular but are so formed as to provide
transversely narrow graduation portions. The
spring is so located with respect to the base and
slide that the narrow graduation portions are
closely adjacent the front edge of the base and
extend to the bottom plane of the base. Thus
the graduation portions are positioned to actual-
1y engage the flat surface on which the base {42
is supported by means of the ball points 144, 144
and the roller 146. The upper front portions of
the convolutions and the lower rear potrtions
thereof preferably extend upward and rearward
from the said narrow graduation portions.
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" “It-will be observed that the movable -end 6f
‘the spring 168 is conmected with the slide 154 at
‘the end thereof which is remote from the fixed
‘end of the spring. 'Thus the: slide does nob ex-
tend to any substantial -extent beyond: the mov-
able end of the spring-and the overall length of
‘the instrument is kept at a minimum.

"The convolutions in the spring {88 are shown
as being uniformly spaced, but they may be
spaced nonuniformly in-accordance with a pre-
.determined paftern, as for instance logarithm-
ically. Preferably the spacings between the cou~
volutions ‘are very much greater than those of
the spring 12 shown 'in Figs. 10 to'17. While'I

do not so limit myself, it may be assumed by way :

of illustration that the spring 150 has 50 con-
volutions in its minimum length, which may be
one inch. When the clamping screw’ |58 is dis-
engaged the slide 154 can be moved along the

cross bar 138 so as to elongate the spring 158 to.

any. desired extent within the limits of the in-
strument to reduce the number-of convolutions
per inch. "By means of the screw the-slide may
" be held in its adjusted position.

In order that the slide 154 may be convenient-:

ly and accurately set to provide any desired num-

“ber of convolutions per unit of length a gradu-
.ated scale 164 is provided -on the base and the
slide 154 has a .pointer (86 cooperating with-the
.scale.
.econvolutions per unit of length.

The instrument . {80 is intended 4o be used
.for marking parillel lines on a drawing,” such
Jlines to be spaced apart by any desired- dis-
tance within the limits of the instrument.
.this end I preferahly provide means -enabling
the .spring convolutions at the hottoms: therveof
to. draw lines on the paper or c¢ther flat surface
on which the base {42 may be held. Prefer-
«ably, the means enabling “the -convolitions to
-draw lines comprises. an inking pad 168 formed
.of felt or other suitable material and -clampéd
to .the bass {42 by means of a clamping bar
118. The pad {68 extends over the top and down
the  sides.of the spring but terminates above
the prlane on which the base is supported. The
‘felt .pad {88 carries ink of a suitable quality
which. is fed to the convolutions of the spring
160 and flows by ecapilliary action downward
-along the convolutions from which' it is trans-
ferred to the paper when the bhase is moved.

In order to assist the flow of the imk by capil-
lary.action, the spring {69 ‘may be'formed of
a.composite strand. such as shown in' Figs. 28
-and 29. . As shown, this strand comprises seven
very .small wires (72 .twisted together. The
-.spaces -between the wires 172 provide ‘for the
capillary flow of the ink.

CAg- an alternative to the construction shown
in Figs. 28 and 29 I may provide a strand as
. shown in Figs. 30 and 31 .which consists of 'a
~single. flat wire [78 which is twisted as shown.

In use the slide 188 is adjusted to provide the
‘desired spacing between the -convolutions of the
spring 169. Tf it is desired-to- draw horizontal
lines the instrument 46 can be-guided by a
T-square {70 as shown in Fig. 25, the instry-
ment being moved in a direction perpendicular
‘to the axis-of the spring. Tf-a number of lines
" smaller than the total number of ‘convolutions
is desired, a narrower inking pad may be sub-
stituted for the pad €8, or a-shield mey be at-
tached to the bottom of ‘the base to block: off
“some of the convolutions. )

"I it is-desired to draw vertical lines-or lines

The scale preferably reads ‘directly in.

To-.
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‘combination of ‘a base having a
‘guideway thersom, a slide movable along the

“and so'that portions of the

14

‘at -any- desired -angle, this can be done by: guid-

ing the edge 0f the instrument along a. triangle

{18 or along a protrastor or other instrument

providing the desired:-angle.

It may be desirable to draw a plurality of
curved lines and in this case the instrument
may ‘be- guided by a suitakle template having

“the desired curvature; or by a line {38 previously

drawn on the paper. In following a curve the
Instrument is so controlled manually. that the

‘axis of the spring is perpendicular or :substan-

tially- perpendicular to the curve which is to he

"reproduced.

What T claim is:

1. In an instrument of the class described, the
combination of a base having a - longitudinal
guideway thereon, 2 slide moavable along the

“guideway, and a longitudinally extending coil

spring which has its convolutions. longitudinally
spaced in conformity with a predetermined pat-
tern and which ‘s connectsd at one end with

“the base and at the opposite end with the:'slide
-s0 that the spacings between all of the convolu~
“tions are-varied when the total spring lenth'is
-varied by movement of the slide, the said spring
“having- its several convolutions ovoidal-in-shape

with transversely wide porbions ab the-rear and

‘with fransversely narrow- portions-at-the front
“constituting groduations and the said spring be-

ing lecated with respect to the bhage: and the slide
so that the said narrow graduation portions
of the convolutions are- clossly adjacent the
longitudinal front edge portion of the base and

are ‘clesely adiacent the bottom plane of  the

kbase and so that portions of the convolutions
adjacent the sald graduation portions are in-
clined upwardly from the-said plane and to-

ward the ecentral portion of the base.

“2. In an instroment of the closs described, the
longitudinal

guideway, ‘_a;ncl 2 lomgitudinally extending coil
spring which has its convolutions longitudinally

“spaced in conformity with a predetermined pat-
‘tern and which'is connected at one end with

the base and-at the opposite end with the slide

‘50 that the spacings bstween all of the convolu-

tions are:varied when the total spiing length is
varied by movement of the slide, the said spring
having its several convelutions ovoidal in shape
with transversely wide portions at the rear and
with transversely marrow portions af the front
constituting graduations and the gsaid spring be-
ing-located with respect to the base and the slide
80 that the said narrow graduation. portions of
the cenvolutions are laterally beyond the longi-

“tudinal front edege portion of the hase and ave

closely ddjacent the bottom plane of the base
eonvolutions adja-
cent-the said graduation portions are inclined
vpwardly from the said plane and toward the
cenfral portion of the base.

3. Tn an instrument of the clags described, the
combination “of g base having 'a longitudinal
guideway thereon spaced rearwardly from the
front thereof, a slide movable along the guide~
way and spaced rearwardly from the front of the
base, and a longitudinally extending coil spring
spaced forwardly from the guideway and the
slide and connected at one end with the hase
and connected at the opposite end with the end
of the slide which is remote from the first said
end of the spring, the said spring having its
convolutions longitudinally spaced in conformity
with o' predetermined pattern: so that the-snan-
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ings between all of the convolutions are varied
when the total spring length is varied by move-
ment of the slide and the several convolutions
of the spring having similar transversely nar-
row portions constituting graduations which are
clasely adiacent the front edge of the base and
closely adjacent the bottom plane of the bhase.

4. In an instrument of the class described, the
combination of a base having a longitudinal
guideway thereon spaced rearwardly from the
front thereof, a slide movable along the guide-
way and spaced rearwardly from the front of
the base, a forwardly projecting arm on the
slide having its projecting end near the front of
the base and near the bottom plane thereof,
and a longitudinally extending coil spring spaced
forwardly from the guideway and the slide and
connected at one end with the base and con-
nected at the opposite end with the projecting
end of the srm, the said spring having its con-
volutions longitudinally spaced in conformity
with a predetermined pattern so that the spac-~
ings between all of the convolutions are varied
when the total spring length is varied by move-
ment of the slide and the several convolutions
of the spring having similar transversely nar-
row portions constituting graduations which are
closely adjacent the front edge of the base and
closely adjacent the bottom plane of the base.

5. The combination in an instrument of the
class described, of a base having a longitudinal
guideway thereon and having an open sided
longitudinal recess along one side, a slide mov~
able along the guideway, a longitudinally ex-
tending extensible coil spring positioned within
the recess in the base and engaged at one end
with the said base and engaged ab the other
end with the said slide, all portions of the said
spring from end fo end thereof being increased
. in length when the total length thereof is in-
creased in accordance with the movement of the
slide and the lateral portions of the convolutions
of the said spring constituting graduations which
are longitudinally spaced in conformity with a

predetermined pattern and the spacings between

which are increased when the total length of
the spring is increased, and a removable shield
partly enclosing the base and extending along
the recess in the base to protect the said spring.

6. The combination in an instrument of the ;

class described, of a base having a flat bottom
face, the said base having a longitudinal guide-
way thereon and being provided along one side
and near the bottom with a longitudinal recess,
a slide movable along the guideway on the base,
a longitudinally extending extensible coil spring
engaged at one end with the said bhase and en-
gaged at the other end with the sald slide, all
portions of the said spring from end fo end
thereof being increased in length when the total
length thereof is increased in accordance with
the movement of the slide and the said spring
being within the recess and having portions of
its convolutions closely adjacent the plane of
the flat bottom face of the base whieh said por-
tions of the convolutions constitute graduations
which are longitudinally spaced in conformity
with a predetermined pattern and the spacings
between which are increased when the total
length of the spring is increased, and a shield
partly enclosing the base and having a longi-~
tudinal opening adjacent the recess therein to
permit access to the said spring.

7 The combination in an instrument of the
_ class described, of a base having a flat bottom |
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face, the said base having a longitudinal guide~

way thereon and being provided along one side
and near the boftom with a longitudinal recess,
2 slide movable along the guideway on the base,
a longitudinally extending extensible coil spring
engaged at one end with the said base and
engaged at the other end with the said slide, all
portions of the said spring from end to end
thereof being increased in length when the total
length thereof is increased In accordance with
the movement of the slide and the said spring
being within the recess and having portions of
its convolutions closely adjacent the plane of
the flat bottom face of the base which said por-
tions of the convolutions constitute graduations
which are longitudinally spaced in conformity
with a predetermined pattern and the spacings
between which are increased when the total
length of the spring is increased, and a shield
partly surrounding the base and slidably en-
gaged therewith to permit removal by relative
longitudinal movement, the said shield having 2
longitudinal cpening therein adjacent the recess
in the base to permit access to the said spring.

8. In an instrument of the class deseribed, the
combination of two similar spaced end members
having their bottom faces in a common plane,
a longitudinal cover connecting the end mem-
bers, 2 longitudinal guide rail below the cover
and carried by the end members, two longi-
tudinal connecting rails extending between the
end members near the bottom thereof and at
the front and rear of the guide rail, a slide mov-
able along the guide rail and including an arm
projecting laterally between the cover and the
front connecting rail, and 2 longitudinally ex-
tending extensible coil spring beneath the cover
at the outer side of and closely adjacent the
said front rail and being engaged at one end
with one end member and engaged ab the other
end with the projecting arm of the slide, all
portions of the said spring from end to end
thereof being increased in length when the total
Jength thereof is inereased in accordance with
the movement of the slide and the convolutions
of the said spring constituting graduations
which are longitudinally spaced in conformity
with a predetermined pattern and the spacings
pbetween which are increased when the total
length of the spring is increased.

9. In an instrument of the class described, the
combination of two similar spaced end members
having thelr bottom faces in a common plane,
a longitudinal cover connecting the end members,
a longitudinal guide rail below the cover and
carried by the end members, two longitudinal
connecting rails extending between the end mem-~
bers near the bottom thereof and at the front
and rear of the guide rail, a slide movable along
the guide rail and including an arm projecting
laterally between the cover and the front con-
necting rail, a longitudinally extending extensible
coil spring beneath the cover at the outer side
of and closely adjacent the said front rail and
being engaged at one end with one end member
and engaged at the other end with the projecting
arm of the slide, all portions of the said spring
from end to end thereof being increased in length
when the total length thereof is increased in ac-
cordance with the movement of the slide and
the convolutions of the said spring constituting
graduations which are longitudinally spaced in
conformity with a predetermined pattern and
the spacings between which are increased when

76 the total length of the spring is increased, a longi-
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tudinal scalé supporting member below the guide
rail and below the slide and supported by the
end members, an indicator on the slide below
the scale supporting member, and two longitu~
dinal scales one on the scale supporting member
and one on one of the connecting rails and both
cooperating with the indicator on the slide, one
seale Indicating the amount of slide movement
measured in units of length and the other indicat-
ing the number of gpring graduations per unit of
length.

10. In an instrument of the class described, the
combination of a base having a longitudinal
guideway thereon, a slide movable along the
guideway, a longitudinally extending extensible
coil spring formed of steel and engaged at one end
with the said base and at the other end with the
sald slide, all portions of the said spring from
end to end thereof being increased in Iength
when the total length thereof is increased in ac-
cordance with the movement of the slide and the
convolutions of the spring constituting gradua-
tions which ave longitudinally spaced in con-
formity with a bredetermined pattern and the
spacings between which are inecreased when the
total length of the spring is increased, and a
magnet on the base abhove the spring to minimize
sagging thereof,

11. In an instrument of the elass described, the
combination of two similar spaced end members
having their bottom faces in a common plane, a
longitudinal cover connecting the end members
and constituting a magnet with one pole along
one edge thereof, a longitudinal guide rail be-
low the cover and carried by the end members,
a slide movable along the guide rail, and a longi-
tudinally extending extensible coil spring en-~
gaged at one end with one end member and en~
gaged at the other end with the said slide, the
said spring being beneath the said pole of the
magnet at one side of the guide rail and slide
and having portions of its convolutions closely
adjacent the said bottom plane of the end mem-
bers and all portions of the said spring from end
to end thereof being increased in length when the
total length thereof is increased in accordance
with the movement of the slide and the convoly-
tions of the said spring constituting graduations
which are longitudinally spaced in conformity
with a predetermined pattern and the spacings
between which are increased when the total
length of the spring is increased.

12. In an instrument of the class described,
the combination of two similar spaced end mem-
bers having their bottom faces in a common plane,
a longitudinal cover connecting the end mem-
bers, a longitudinal guide rail below the cover
and carried by the end members, a slide movable
along the guide rail, a longitudinally extending
extensible coil spring engaged at one end with
one end member and engaged at the other end
with the said slide, the said spring being beneath
the cover at one side of the guide rail and slide
and having portions of its convolutions closely
adjacent the said bottom plane of the end mem-
bers and all portions of the said spring from. end
to end thereof being increased in length when
the total length thereof is increased in accordance
with the movement of the slide and the convolu-
tions of the said spring congstituting graduations
which are longitudinally spaced in conformity
with a predetermined pattern and the spacings
between which are increased when the total length
of the spring is increased, g downwardly facing
longitudinally extending scale on the base ad~
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Jacent the slide and cooperating therewith to in-~
dicate the amount of movement of the slide, and
8 removable transparent shield partly enclosing
the end members and the parts carried thereby
and extending along the spring to protect it, the
said downwardly facing scale being visible
through the transparent shield.

13. In an instrument of the class described, the
combination of two similar spaced end members
having their bottom faces in a common plane, a
longitudinal cover connecting the end members,
a longitudinal guide rail below the cover and car-
ried by the end members, a slide movable along
the guide rail, a longitudinally extending ex-
tensible coil spring engaged at one end with one
end member and engaged st the other end with
the said slide, the said spring being beneath the
cover at one side of the guide rail and slide and
having portions of its convolutions closely ad-
Jacent the said bottom plane of the end members
and all portions of the said spring from end to
end thereof being increased in length when the
total length thereof is increased in accordance
with the movement of the slide and the convolu-

5 tions of the said spring constituting graduations

which are longitudinally spaced in conformity
with a predetermined pattern and the spacings
between which are increased when the total
length of the spring is increased, a downwardly
facing longitudinally extending scale adjacent
the slide and cooperating therewith to indicate
the amount of movement of the slide and to thus
indicate the increase in the total length of the
spring, and a removable shield partly enclosing
the end members and the parts carried thereby
and extending along the spring to protect it, the
said shield having a longitudinal opening in one
side thereof adjacent the spring to permit access
to the said spring.

14, The combination in an instrument of the
class described, of two supporting members one
of which is movable longitudinally relatively to
the other, and a longitudinally extending ex-
tensible coil spring engaged at its ends with the
sald supporting members so that its total length

3 is increased in accordance with the movement

of the relatively movable member, the said spring
having convolutions spaced nonuniformly in con-
formity with a predetermined pattern and con-
stituting graduations along one side which grad-
uations are in a straight line parallel to the direc-
tion of spring extension and the spring being so
formed that the spacing between each two ad-
Jacent graduations is increased proportionately to
increases in total spring length.

15. The combination in an instrument of the
class described, of two supporting members one
of which is movable longitudinally relatively to
the other, and a longitudinally extending ex-
tensible coil spring engaged at its ends with the
said supporting members so that its total length
is increased in accordance with the movement
of the relatively movable member, the said spring
having convolutions spaced nonuniformly in con-
formity with a logarithmic scale and constitut-
ing graduations and the spring being so formed
that the spacing between each two adjacent grad-
uations is increased proportionately to increases in
total spring length.

16. The combination in an instrument of the
class described, of two supporting members one
of which is movable longitudinally relatively to
the other, and a longitudinally extending ex-
tensible coil spring engaged at its ends with the
said supporting members so that its total length
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is increased in accordance Wwith the movement
of the relatively movable member, the said spring
having convolutions spaced nonuniformly in con~
formity with a logarithmic seale and constituting
graduations and the spring having its successive
econvolutions from one end to the other -of pro-
gressively increasing sizes so that the spacing
petween each two adjacent graduations is in-
creased proportionately to increases ‘in total
spring length.

17. In an instrument of the class described,
the conibination of a base having a longitudinal
guideway thereon, a slide movable along the
guideway, and a longitudinally extending coil
spring which has its convolutions longitudinally
spaced nonuniformly in conformity with a loga~
rithmic scale and which is connected at one end
with the base and at the opposite end with the
slide so that the spacings between all of the
convolutions are varied when the total spring
length is varied by movement of the slide, the
several convolutions of the spring having similar
narrow portions constituting graduations and
the said spring being located with respect to the
base and the slide so that the said graduation
portions of the convolutions are laterally beyond
a longitudinal edge portion of the base - and are
immediately adjacent the bottom plane of the
base.

18. In an instrument of the class described,
the combination of a base having a Jongitudinal
guideway thereon, a slide: movable along the
guideway, a longitudinally extending . coil spring
which has flat convolutions longitudinally spaced
ponuniformly in conformity with a predeter-
mined pattern and which is connected  at one
end with the base and at the cpposite end with
the slide so that the spacings between all of the
convolutions are varied when the total spring
length is varied by movement of the slide, the
front portions of the several convolutions. of - the
spring being in a straight longltudinal line. and
constituting graduations and. the sald convolu-
tions increasing successively in size from one end

of the spring to the other so that the spacing-

pvetween each two adjacent convolutions is in-
creased proportionately to increases in total
spring length.

19. The combination in an instrument of the
class described, of a base having a longitudinal
shelf near the bottom thereof and having-a longi-
tudinal guideway adjacent the shelf, a slide mav-
ahle along the guideway, and-a longitudinally ex-
tending extensible coil spring having flat: con-
volutions and engaged at its respective ends with
one end member and with the slide so-that its
total length is increased in accordance with move-
ments of the slide, the flat convolutions of the
spring being positioned so that -they may be
supported on the said shelf and the said convolu-
tions at the front side of the spring constituting
sraduations which are spaced nonuniformly in
cenformity with a logarithmic scale and the.said
convolutions increasing successively in size from
one end of the spring to the other so that the
spacing bhetween each two adjacent convolutions
is increased proportionately to increases in tofal
spring length. .

20. The combination in an instrument of the
class described, of & base having a longitudinal
shelf near the bottom thereof and having a longi-

tudinal guideway adjacent the shelf, a'slide mov--

able along the guideway, a longitudinally extend-
ing extensible coil spring having flat convolutions

and engaged af its respective ‘ends with one. end.
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member and with the slide so that ibs tobal length

is increased in accordance with moveéments of.

the slide, the flat convolutions of the spring being
positioned so that they may he supported on the
said shelf and the said convolutions at the front
side of the spring constituting graduations: whicli
are spaced nonuniformly in conformity with &
logarithmic scale and the scale convolutions in-
creasing successively in size from one end.of the
spring to the other so that the spacing:between
each two adjacent convolubions is increased pro-
portionately to increases in total sp.ring'leng‘th,
and @ bar near the front.and above the shelf
carrying a scale cooperatinig with the slide to
indicate the amount of movement of the glide
and to thus indicate the-increase in total length
of the spring. ]

21. An instrument of the class described com-
prising in combination, a base adapted to be sup=
ported on a flat surface, & coil spring carried-by
the base and so positioned that the pbottoms of
the convolutions thereof may engage & flat sur-
{ace-supporting the base, and means enabling the
spring - convolutions - al the bottems thereof to
draw lines on the said flat surface when the base
is moved along the said surface in a- direction
substantially perpendicular to the axis of the
spring.

22, An instrument of the class described com-

prising in combination, a base adapted fo be sup- -

ported on a flat surface, a coil-spring carried by
the base and so positioned that the bottoms of
the convolutions:thereof may engage a flat sur-
face supporting the base, and an inking pad en-
gaging the spring convolutions for supplying ink
thereto to enable - the said convolutions at the
bottoms thereof to draw lines-on- the said flat
surface when the base is moved along the said
surface in @ direction substantially perpendicular
to the axis of the spring.

23. An instrument of the class described-com-~
prising in combination, 2 base adapted to be
supported on a flat surface: and’ provided with a
longitudinal guideway, a slide-movable along the

. guideway, a jongitudinally extending extensible

coil spring engaged atone end with the base and
engaged at the other-end with the slide and' s0
positioned that the bottoms of 'the  convolutions
thereof may engage & flat surface-supporting the
base, all portions of the said spring from end to
end- thereof being increased in length when the
total length thereof is increased in - gccordance
with the movement of the slide and the convo-
Jutions of the sald spring constituting gradua-
tions which are longitudinally spaced in con-
formity ‘with a predetermined pattern and the
spacings between which are increased ‘when' the
total length of the spring is incredsed, and means
enabling the spring convolutions al’ the bottoms
thereof to draw lines on the said flat surface
when the base is moved -along the said surface in
a direction substantially perpendicular to the axis
of thespring. )

24, An instrument of the class described com-
prising in combination,a base adapted to be_sup-~
ported on a flat-surface and provided with a lon-
gitudinal guideway, a ‘slide-movable along ' the
guideway, 2 longitudinally extending “extensible
coil spring engaged at one end with the base and
engaged at the other end with the slide and so
positioned that the bottoms of the convolutions
thereof may engage-a flat surface supporting the
base, -all portions of the -said-spring from end to
end -thereof being increased in length when the

total length- thereof +is: increased- in' accordance

e Bt e e e 1
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with the movement of the slide and the convolu-
tions of the said spring constituting graduations
which are longitudinally spaced in conformity
with a predetermined pattern and the spacings
between which are increased when the total
Iength of the spring is increased, and an inking
pvad engaging the spring convolutions for sup-
plying ink thereto to enable the said convolutions
at the bottoms thereof to draw lines on the sald
flat surface when the base is moved along the
said surface in a direction substantially perpen-
dicular to the axis of the spring.

25. An instrument of the elass described com-
prising in combination, a base adapted to be
supported on a flat surface and provided with
8 longitudinal guideway, a slide movable along
the guideway, & longltudinally extending exten-
sible coil spring engaged at one end with the
base and engaged at the other end with the slide
and so positioned that the bottoms of the con-
volutions thereof may engage a flat surface sup-
porting the base, the said spring having uniform-
1y spaced convolutions which constitute gradua-
tions and the spacings between which are varied
proportionately to the variations in total length,
means enabling the spring convolutions at the
bottoms thereof to draw lines on the said flat
surface when the base is moved along the said
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surface in a direction substantially perpendiculayr
to the axis of the spring, and a scale on the base
for indicating the amount of longitudinal move-
ment of the slide, the said scale being graduated
to indicate the number of spring convolutions per
unit of length for all increases in total length.,

HEINZ JOSEPH GERBER.
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