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UNITED STATES

PATENT OFFICE.

DAVID F. HARTFORD, OF BOSTON, MASSACHUSETTS, ASSIGNOR OF ONE-
HALF HIS RIGHT TO THOMAS T. HARTFORD, OF SAME PLACE.

IMPROVEMENT IN APPARATUS FOR GRADING PATTERNS.

Specification forming part of Letters Patent No. 201,111, dated March 12, 1878 ; application ﬁlgd
October 22, 1877. ‘

To all whom it may concern: ’

. Be it known that I, DAviD ¥. HARTFORD,
of * Boston, county of Suffolk, and State of
Massachusetts, have invented an Apparatus
for Grading Patterns, and other like purposes,
of which the following is a full, clear, concise,
and exact description, reference being had to
the accompanying drawings, making a part
hereof. ’

In the drawings, Figure 1 is a plan of -an
apparatus embodying all the features of my
invention. Fig. 2 shows a modification of one
of the devices. The other figures are designed
to show more clearly the details of ¢onstruc-
tion of the apparatus. e

The tracer ¢ is mounted upon a carriage; b,
which is so mounted upon a: support, ¢, that
the tracer can be moved freely from side to
side, and the support ¢ is so mounted upon
the support d that the tracer can also be moved
freely from top to bottom, or up and down,
thus giving the tracer a universal motion in
one plane. The marker f is in like manner
mounted so that it can run freely in any di-
rection in one plane. Its carriage is marked
g, and ‘is-supported upon the support ¢, so
that it can be moved from side to side freely.

Ihave shown in the drawings both the tracer
and the marker upon carriages b and'g, and
both these carriages sliding upon the support
¢, which is fast to the support d; but it is ob-
vious that the universal motion of the tracer
and marker may be provided for in other
ways. For example, éither of the carriages b
or ¢ might be fast to the support ¢, if that
support were free to slide across the support
d; and other devices may be readily substi-
tated for those shown, in order to give the
tracer and marker the universal motion above
explained, and yet allow them to be connected
together, so that the motion.of one will deter-
mine the ‘motion of the other, as now to be
explained. '

The tracer-carriage b is connected to the
marker-carriage ¢ by means of a radius-bar, 5,
which is centered upon the marker-carriage g,
and - adjustably connected to a cross-bar, j,
which is centered upon the tracer-carriage b.
‘When this radius-bar # has its right-hand
axis coincident with the axis which connects

the cross-bar j and the tracer-earriage b, any
motion of the tracer to the right or left will
cause the marker to move precisely the same
distance and in the same direction, and in
like manner any motion of the tracer up or
down will cause the marker to move precisely
the same distance and in the same direction,
(if the motion of the marker be not affected by
the radius-bar 2/ and cross-bar j/, which will
‘be disregarded for the present.) »

By this portion of the apparatus—that is,
without the radius-bar 4/ and cross-bar j'—a
figure will be marked out by the marker pre-
cisely the same as the figure described by the
axis of the tracer, if the axis of the radius-
bar h coincide with the axis of the cross-bar
J; in other words, the two carriages b and ¢
will always be in precisely the same relation
one to the other. ’ :

The cross-bar j changes its position rela-
tivelyto the tracer-carriage b with every move-
ment of that carriage, because at one end its
movement is restricted by the connecting-rod
m, and it is thereby compelled to turn upon
the axis by which it is connected to the car-
riage b. Hence (as will be clear) the size of
the figure -described by the machine in lines
parallel with the support ¢ may be made less
or more than the size of the figure described
by the tracer along corresponding lines by
shifting the slide &' to one side or the other of
the axis by which thé cross-bar § is connected
to carriage b, and the decrease or increase
along these lines will depend upon the dis-
tance between the former axis and the axis
by which the radius-bar % is connected to the
slide al. ' ' ’

It is this combination of a tracer and marker
by means of a radius-bar and cross-bar which
constitutes the main feature of my invention,
and, so far as I know or have any reason to be-
lieve, this part of my apparatus is-wholly new
with me, It is capable of use separately, as
will be clear, in all cases where it is desired
that the marker shall describe a figure either

‘precisely the same as that described by the

tracer, or a figure either larger or smaller in
one direction than that described by the tracer.

The main object of my invention is to pro-
duce a series of graded patterns from a single
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pattern,:and. the apparatus shown in the draw: |

+ings is especially: designed: for the grading:of.

. patterns for soles and other parts of boots and
-'shoes. ' As these patterns vary insizemot only

. lengthwise-~that i, in lines parallel with the

support - e=-but: also widthwise,in: sole-pat-
terns, ror from: top: 4o: bottom . in upper-pat::

gerns—that:is, in ‘lines: parallel with' the sup-

{: port d—-a seeond apparatus: substantially the:

 same as the one above deseribed; but atright
-.angles to. it, is necessary for: grading :these

patterns. :

201,111

of the pattern and parallel with the supportd; i i
Fand the tracer:h then moved to aline parallel ' i

with the midway line and a distance equsl 1o

one-half the length of the pattern from it, (see
Fig.6,) the earriages b anid g will'be separated

mgore: or less ias ‘the slide-axis ‘of the radins

‘bar b isimore or less removed froui ‘the axigiof:

the erogs-bar j; and the amount of this separa:’

tion:will ‘be :shown on ‘the graduated index-:

rod: k. :Consequently,if it be desired to make

the pattern described by the marker one. size:
smaller than the standard pattern A, (around @

T which the tracer is to ‘be traversed,) the slide
Coiverretiniiie s candithe conneetingaod mf i
Siininiiiiniiinsiiee secondary carriage; 'y is mounnted upon
Coirisiiingon cthe carriage i@y sothat it is free: to:move to-:
e -vward and from. the carriage ¢g; and thetwoare:|
sriviziiaiainciitiioconnected: together not only by:the waysupon:

atis moved upon:the eross-bar §justfar enough .
 from the ‘axis-of :the cross-bar to move the v i
marker f one-sixth part 6f an inch farther from
the tracer than it was when the tracer-axis
was.on themmidway line {in-other words, wheni i:: i1
céntered; thetracer and marker are eachupon 0171
the: midway :line,:the tracer on  the: midway i+l
 line of the standard,-and the marker uponthe i1t
midway line of the figure ‘which it will ‘de-- cy
scribe,:and: when the tracer is bronght to the 7

:-:.+ ¢ whieh the. :carriage: ¢ slides; but: ‘also by the |
o radiussbar B and cross-barj; as shown in the:
.- drawiugs.:: The: secondary carringe g’ carries

‘the marker fi:: ;.
,,,,,,, -+ The operation of the two carriages g and ¢, | ;
iititipieicini: radius-bar B, eross-bar j; and slide f7is the:| extreme point in’ its miobion  Bway: from: this

o same as before explained in regard to the car- | line the marker will be: brought in the sams
ot oo tiages boand g, radios -bar &, crosssbar: j; and | relation to its midway line, and consequently, i
iiiiioae shide of; execept, of course, that when the axis | if the marker at this éxtreme be one-sixth of :

""""" ‘which - connects: the radins-bar " and slide £/ | an:inch nearer its midway line thao the tracer .
15 b0 itsmidway:line; it s elear :that  the ex- i

’ -coincides: with. the axis which: connects: the: th S
treme points passed over ‘by the miarker; one

each side of its midway line; will be eachone-: = -

:::eross - bar ' and .carriage ¢, the figure de-:}
.+ seribed by -the marker is identical with that:}
sixth of 'an inch nearer its anidway Hneithan v
- the extreme peints passed : over by the itracer  :: 1 :

- described by the  trager, (except: as: changed. |
- and its midway line, and the figure described

rriiiriiiiering by the. apparatus:a’; by by and §;) and: to vary:

these figures in lines parallel with the support:
::d, the axis-of 1 the radins-bar: must be shifted

bar, these lines growing shorter in the figure
marked out than in that described by the
tracer in proportion as the former axis is car-
ried toward the connecting-rod m!.

This combination of these two apparatuses,
each substantially like the one first described,
but one working across the other—that is, one
altering the figure described by the tracer
along one set of parallel lines, and the other
altering it along a second set of parallel lines,
one set of these lines erossing the other set—
constitutes the second part of my invention.

The connecting-rods m and m! may be made
in one piece with the cross-bars j and §, and
these cross-bars need not be segmental; but it
is of great advantage, when the apparatus is
intended for grading shoe-patterns,to make
these connecting-rods m and m! separate from
the cross-bars, and to make these bars seg-
mental, for the reason that the segmental cross-
bars may be readily and accurately centered,
or brought in such relation to the radius-bars
I and ' that the slide ¢! may be moved with-’
out moving the carriage g, and the slide f”
without moving the carriage ¢’, and it is when
in this condition that the connecting-rod m
should be rigidly secured by its set-screw to
the cross-bar j, and ‘the conneeting-rod m! to
the cross-bar j'.

If the cross-bar j be centered when the axis

by the marker will ‘therefore be one-thivd of 111 i
;. to:one side or:the otherof the axis of the crogs: | : ‘

an inch :shorter than that déseribed by :the
tracer, two shoe-patterns consecutive in size
differing ordinarily omne-third of an inch in
length. )

To illustrate from the drawings: When the
cross-bar j is centered while the tracer-axis is
upon the midway line of the standard, the
point of the marker is brought, of course, upon
the midway line of the figure which will be
described by the marker, and when the tracer-
axis is brought upon the extreme line y of the
standard the marker-point is brought upon
the corresponding line of the figureitdescribes.
Now set the marker-point one-sixth of an inch
nearer its midway line than the tracer istoits
midway line by moving slide a' on the cross-
bar j, and then clamp slide ' to the cross-bar
J. After this is done, when the tracer-axis is
carried around the standard A, the marker
will also be caused to describe a similar figure,
but shorter by one-sixth of an inch on each
side of the central line, or one-third of aninch
in all along its greatest length, and diminishes
in length along any line parallel with the sup-
port ¢, the amount of diminution having the
same proportion to one-third of an inch that
the length of the given line bears to the length
of the longest line in the standard parallel to
the support ¢

If it were always desirable to center the
cross-bars on the midway lines, the connect-

.
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ing-rods m and m! might be made in one piece
with the cross-bars; but even then it might
be desirable to make them separate, in order
to allow for readjustment in. case of wear.
But inasmuch as it is.important to provide
means for centering the c¢ross-bars not only on
the midway line, but also on the extreme lines
y or 2, the connecting-rodsm and m! are made
separate from the cross-bars j and j/, and con-
nected to them by clamps. This isalso an im-
portant feature of my invention, and enlarges
the scope of my apparatus. For example:
Center the cross-bar j when the tracer-axis is
on the extreme line z, and clamp the slide a'
at some distance from the axis of the cross-
bar; then move the tracer-axis to the other ex-
treme line y, and the index-rod & will show
how much the tracer and marker have been
separated by this movement, (supposing the
slide a! to be between the axis of the cross-
bar j and its connecting-rod, the two carriages
being drawn nearer together, if the slide be
‘the other side of this axis;) then unclamp the
slide a', and move it upon the cross-bar until
the marker-point is brought the desired dis-
tance from the point where it was when the
cross-bar was centered the greatest length of
the desired figure, taking care, of course, (by
means of a proper stop, B, or otherwise,) to
keep the tracer-axis upon the extreme line y
while adjusting the slide a!. When the slide
a' is properly adjusted, reclamp it upon its
cross-bar. The result, as is clear, will be that
the extreme lines on the figure described by
the marker will be nearer together than the
corresponding extreme lines y and z of the
standard, the marker - point always coming
upon the line corresponding to z when the
tracer-axis is on 2, and traveling away from
that line a less distance than the tracer travels
from the line z of the standard. When cen-
tered upon the extreme line, the distance indi-
cated upon the index-rod is of course the whole
difference between the longest line of the
standard -and the corresponding line in the
figure described by the marker, instead of half

. that distance, as when centered upon the mid-
way line. ‘

Figs. 4 and 5 are diagrams, the first repre-
senting the tracer-axis upon the intersection
of the two extreme lines 2z and #/, (¢ indicat-
ing a line through the extreme left-hand point
of the standard A, and 2’ a line through the
extreme lower point of standard A,) and show-
ing both cross-bars j and j/ centered, and the
seeond representing the tracer-axis upon the
intersection of two other lines,y and ¥/, (y in-
dicating a line through the extreme right-hand
point of the standard A, and ¥’ a line paral-
lel with 2/, and at a distance from it equal to
one-half the extreme length of standard A, or
one-half of the distance from z toy.) When
in this latter position the slides a'and f/ may
both be adjusted to cause the figure described
by the marker to vary as desired from the
standard.

The methods of adjusting the cross-bar j/

and slide f*.regquire no description, in view of
what has been said about adjusting the cross-
bar j§ and slide @', and, :as will be clear, the
slide f* may be adjusted upon the cross-bar j/
when the tracer-axis is at any point in theline
4y (or any other.proper adjusting - line,) just
as the.slide «' may be adjusted upon the cross-
bar j when the tracer-axisis at any point in
the line v, (or any properadjusting - line,) al-
though it is only when the tracer-axis is atthe
intersection of both adjusting-lines that both
the slides can be adjusted.: R

The usual adjustment of the slide f* in
making shoe-patterns is from the line 2’ to the
line ¥, or one-half the length of the standard.

The index-rod %’ is set accordingly.

I have shown the cross-bar j controlled by
a connecting-rod, m, jointed to a radius-bar,
n, which radius-bar has its axis on the sup-
port d, and this is the preferred form of my
machine; but it is obvious that other devices
may be used for giving the proper motion to
the cross-bar j. For example, it may be con-
nected to a slide, n!, (see I'ig. 2,) which trav-
els upon a rod, n? secured to a frame, n?
which is adjustably held by a set-screw to the
support d.

The cross-bar j/. is controlled by the con-
necting-rod m', one end of which is secured
to the slide m? which travels on the rod m?
this rod m* being secured to the bracket m*
The controlling device may, of course, be ap-
plied to the other end of either of the cross-
bars j j/, the only function of these devices
being to give the proper motion to the cross-
bar.

In upper-patterns the height and width of
the ankle-part are greater in proportion in the
small sizes, and a set of properly-graded pat-
terns should have the ankle part decreased
slightly less than any other portion as the pat-
terns decrease in size, the largest size having
the ankte part lower and narrower, in propor-
tion to the rest of the pattern,than the smallest
size.

This may be accomplished in my machine
to a greater or less extent, to suit the taste of
the pattern-maker, by adjusting the connect-
ing-rod m,or by changing the slant of the rod #

The fact that that wmotion of the marker
which is caused by theanotion of the cross-bar j
and j' is greater or less (on the well-known prin-
ciple of the crank) in proportion to the rela-
tive positions of these cross-bars and their re-
spective radius-bars also causes this variation
in the proportion of the ankle part to the rest
of the pattern. :

The tracer (shown in detail in Figs. 7, 8,
and 9) also constitutes an important feature
of my invention. Its distingnishing feature
is, that the bearing-surface a? is free to move
around the axis ¢®. This bearing-surface may

be a disk journaled on the piece at, as in Figs.
8 and 9, or may be rigidly attached to the
piece at, as in Fig. 7,

‘What I claim as my invention is—

"1, The combination of the tracer and marker
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carriages by means of the cross-bar J and ra-
dius-bar %, substantially as deseribed. :

2. In combination, the tracer-carriage b,
marker-carriages ¢ and ¢’, cross-bars j and j',
and radius-bars kb and %/, substantially as de-
scribed. )

3. In combination, the tracer - carriage b,
marker-carriage g, radius-bar %, and cross-bar
J, when the latter is conneeted to the support
d, substantially as described. :

4. In combination, the carriages g and ¢,
radius-bar %/, eross-bar j/, connecting-rod ml,
and stationary bracket m4, substantially as de-
seribed.

5. The tracer above described, consisting of

the parts ¢? ¢ and a*, constructed and oper- -

ating substantially as described. ‘

6. In combination, the supports ¢ and d, car-
riages b, g, and ¢/, and suitable devices for
controlling the motion of the carriages, all
substantially as described.

DAVID F. HARTFORD.

Witnesses: .
J. E. MAYNADIER,
GEORGE O. G. COALE.
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