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To all whom +t may concern:

- Be 1t known that I, DAviD F. HARTFORD,
of  Boston, county of Suffolk, and State of
M&ssachusetts have invented an Apparatus
for Grading Pd,tterns and other like purposes,
of which the followmn 18 a full, elear, concise,
and exact deSGI'lptIOIl refereme bemg had to

the accompanying dmwmgs, makmo & part

hereof.

In the drawings, Figure 1 is a pl::—m of an
apparatus embodying all the features of my
mvention. Fig. 2-shows a modification of one
of the devices. The other figures are designed
to show more clearly the deta,ﬂs of construc
tion of the apparatus. - ~

The tracer « is mounted upon a carriage; b,
which 18 so- mounted upon a: support, ¢, that
the tracer can be moved freely from side to
side, and the support ¢ is so mounted upon

the suppmt 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. Ifs carriage is marked
g, and 'is supported upon the support ¢, SO
that 1t can be moved from side to side freely |
-~ 1have shownin the drawings both the tracer
and the marker upon carria’ges b and ¢, and
both these carriages sliding upon the support
¢, which 1s fast to the supporb d; but 1t is ob-
vious that the universal motlon of the tracer
and marker may be provided for in other
ways. For example, either of the carriages )
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-
tuted 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
expl&med |

The tracer-carriage b 1s connected to the
marker-carriage ¢ by means of a radius-bar, £,
which is centered upon the marker-carriage ¢,
and - adjustably connected to a cross-bar, j,
which 1s centered upon the tracer-carriage b.
When this radius-bar A has its right- hand

| the cross-bar j

and the tracer-carriage 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 Iin
like manner any motion of the tiacer up or
down will cause the marker to move precisely
the same distance and in the same direction,
(it 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 appamtus—that 18,
without the radius-bar A/ and cross-bar j I—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 % coincide Wlﬂl the axis of the cross-bar

j; in other words, the two carriages b and ¢

will always be in preclsely the same relation
one to the other.

The cross-bar j changes its position rela-
tively to 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 correspondm o lines by
shifting the slide &' to one side or the other of
the axis by which the 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 mdms -bar £ 1s connected 1:0 the
slide a'.

1t 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-
heve this pamt of my apparatus is wholly new
with me. It 1s 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-

axis colncident with the axis Whlch connects | duce a serleb of graded patterns from a single
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bar, these lmes growmg shorter 1n the ﬁﬂ*ure
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 descrlbed
but one working across the other—that is, one
altering the figure described by the tlacer
along one set of parallel lines, and the other
altering it along a second set of parallel lines,
one set of these lines crossing the other set——-—'
‘congtitutes 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; butit |
18 of great advantage, when the appar&tus 18
mtended for grading shoe-patterns, to make
these connecting-rods m and m? sepamte from
the cross-bars, and to make these bars seg-
mental, for the reason that the segmental cross-
bars may be readily and aecumtely centered,
or brought in such relation to the radius- bars
h and k*" that the slide ¢! may be moved with-
out moving the carriage g, and the slide 17
without moving the carriage ¢/, and it is when
in this condltlon that the connectmﬂ* rod m
should be rigidly secured by its set-screw to
the cross-bar j, and the connecting-rod m! to
the cross-bar 4.

1" the cross-bar j be centered when the axis |

an mch shm i:e:f th&l’i ‘thaa descmhed' b y’ the; ----

tracer, two shoe-patterns consecutive in size
differin g ordinarily omne-third of an nch 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 ¢ of the
standard the marker-point is brought upon
the corresponding line of the figureit descrlbes

Now set the marker-point one-sixth of an inch

nearer 1ts midway line than the tracer isto its
midway line by moving slide &' on the cross-
bar j, and then clamp slide a* 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 1011gest lme 1In the standard p&rallel to

‘the support c.

If it were always desu&ble to center the
CTOSS- bars on the midway lines, the conuect-




201,111

mg-rods m and m! mlght be made in one piece | a,nd slide f’ reqmre no descmptmn in view of

with the cross-bars; but even then 1t might
be desirable to make them separate, 1n order
to allow for readjustment in case of wear.
But inasmuch as it is.important to provide
means for centering the cross-bars not only on
the midway line, but also on the extreme lines
y or 2, the connectmﬁ'-rods m and m! are made
separate from the cross-bars j and 5/, and con-
nected to them by clamps.
portant feature of my invention,and enlarges
the scope of my apparatus. For -example:

Center the cross-bar j when the tracer-axis 1s
oun the extreme line 2, and clamp the slide «!
at some distance from the axis of the cross-

bar; then move the tracer-axis to the other ex-
treme line 1 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 tooether if the shide “be
the other side of this &ms,) then unclamp the
slide a!, and move it upon the cross-bar until
the mmker-pomt 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 ¥
while adjusting the slide ¢'. When the slide
a' is properly adjusted, reclamp it upon its
cross-bar. The resulf, 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 ¥ 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 2/, (2 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 7 and j/ centered, and the
seeond representing the tracer-axis upon the
intersection of two other lines, ¥ and 9/, (¥ 1n-
dicating a line through the extreme right-hand
point of the standard A, and ¥ a line parail-
lel with 2, and at a dlst&nce from 1t equal to

one-halt the extreme length of standara A, or

one-haltf of the distance from z to ¥.) 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

This is also an im-

L

l

what has been said about &d]llStlnﬂ the cross-

bar j and slide ', and, -as will be clear, the
slide £/ may be aJdJusted upon the ¢ross- bar 9
when the tracer-axis is at any point in theline

y', (or any other.proper adjusting -line,) just '

as the slide ¢ may beadjusted upon the cross-
bar § when the tracer-axis is at any point m
the line y, (or any proper adjusting - line,) al-
though it 1s only when the tracer-axis is atthe
mtersectlon of both adjusting-lines that both
the slides ean be adjusted.: |

The usual adjustment of the sllde f fin
makmg shoe-patterns is from the line 2’ to the
line ¥, or one-half the length of the standard.

The index-rod %/ is set accordlnn]y

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
machme but it is obvious that other devices
may be used for giving the proper motion to
the cross-bar §4. For example, 1t may be con-
nected to a slide, !, (see Iig. 2,) whlch trav-
els upon a rod, fn,2 secured to a fr ame, n’,
which 1s adj ustably 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 shde m9 which travels on the rod m?,
this rod m? bemg secured to the bracket me.
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 devieces
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 ankle part lower and narrower, 1n 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 adJustmg the connect-

| ing-rod m, or by eha,ngmg the slantof the rod »°.

The f&ct that that motion of the marker
which is caused by the-motion of the cross-bar j
and j is greateror 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 FKigs. 7, 3,
and 9) also constitutes an important feature
of my invention. Its (]_lbtillﬂ‘uiS]liIlg' feature
is, that the bearing-surface «? is free to move
around the axis ¢®. This bearing-surface may

be a disk journaled on the piece a4 as I Figs.

8 and 9, or may be rigidly att&ched to the
piece a’, 'as in g, 7.

What I claim as my invention is—

1. The combination of the tracer and marker




carriages by means of the cross-bar 4 and ra-
dius-bar b, substantially as desceribed.
2. In combination, the tracer-carriage b,

-

marker-carriages g and ¢’, cross-bars § and 5/,
and’ radius-bars b and #, substantially as de-

scribed. | 5
3. In combination, the tracer- carriage b,

marker-carriage g, radius-bar %, and cross-bar
7, When the latter is connected to the support

d, substantially as described.

4. In combination, the carriages ¢ and 9y Witnesses:

radius-bar 2/, cross-bar j’, connecting-rod ml,
and stationary bracket ms, substantially as de-
seribed.

|

5. The tracer above described, consisting of
the parts a?, a?, and a*,
ating substantially as described. -
6. In combination, the supports ¢ and d, car-
riages b, ¢, and ¢/, and suitable devices for
controlling the motion of the carriages, all
substantially as described. | |

DAVID F. HARTFORD.

J. B. MAYNADIER,
GEORGE O. G. COALE.

onstructed and oper- -

s
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