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UNITED STATES

PATENT OFFICE.

CHARLES W. EVANS, OF OLLD COMPTON STREET, COUNTY OF MIDDLESEX,
_.ENGLAND.

MACHINERY FOR THE MANUFACTURE OF BOOT AND SHOE LASTS.

SPECIFICATION forming part of Letters Patent No. 404,185, dated May 28, 1889,

Application filed January 23, 1888, Serial No, 261,673, (Nomodel.) Patented in England May 17, 1887, No, 7,180; i France
October 1, 1887, No, 186,163 in Belgium October 1, 1887, No. 79,062, and in Germany December 17, 1887, No, 44,215,

To all whom it may ccncerm:

Be it known that I, CHARLES WESLEY
Evans,asubjectof the Queen of Great Britain,
residing at Old Compton Street, in the county
of Middlesex, England, have invented certain
new and useful Improvements in and Con-
nected with Machinery for the Manufacture
of Boot and Shoe Lasts and other Forms, (for
which T have obtained Letters Patent in Great
Britain, dated May 17, 1887, No. 7,180; in
France, dated October 1,1887, No.186,163; in
Belgium, dated October 1, 1887, No. 79,062,
and in Germany, dated December 17, 1887, No.
44.215,) of which the following is a specifica-
tion.

The object of my invention is to produce
machinery capable of working on one and the
same machine any length or style of last, and
whether slender, medium, or full, or men’s,
women’s, or children’s sizes, as may be re-
quired, the last being produced in proportion
to, or, in other words, In proportional symme-
try to or from one model in every respect to
that of the model, whether the size required
be larger orsmaller than the model. Each and
every part of the last or other form produced
will be cut to the proper proportion of the
model, no matter what size is required. At-
tempts have heretofore been made to produce
machines forreproducing any number of lasts
that may be required from any given model;
but prior to my invention I am not aware
that any machine has been made that will
produce lasts of varying sizes and in propor-
tion or symmetrical in contour according to
the sizesrequired withont changing the model,
and the following is a description of a ma-
chine suitable for carrying my invention into
effect.

The head-stock bed of the machine is made
in two parts having a head-stock and a tail-
stock on each. One set holds the pattern, and
the other set the wood log or block from which
the various properly-proportioned sizes of
lasts and other forms are to be cut. These
head-stock beds or saddles are carried and
slide on an ovdinary lathe-bed or frame-work
resting or supported by suitable standards.
The back and lower part of the frame carries

alongitudinal shafthavingtworocking frames

loose thereon, one of which carries the plain-

or dummy pattern-wheel and the other the
cutter-wheel. The main driving-pulley is on
this shaft, and by suitable gearing drives an-
other longitudinal shaft on the lower front
part of the machine carrying aroller or drum,
round which a strap passes to a pulley which
drives the lathe-centers. The latter shaft
drives by change or other gearing an auxil-
iary shaft, which by pulley and belt is con-
nected to the traversing screw of the lathe,
which serew moves when required both head-
stock beds or saddles of the lathe, the head-
stock bed which carries the wood to be cut
being connected to the other head-stock bed
by link or quadrant motion, as hereinafter
more fully deseribed. The traversing-screw
is provided with two pulleysdriven in reverse
directions, either of which may be held to the
serew by a sliding cluteh operated by a rod
passing through an eye fixed on the model
head-stock bed. The rod is provided with
adjustable collars, which, when moved by con-
tact with the eye on the traveling bed, operate
the clnteh and arrest the travel of the head-
stock beds. '

"~ Therocking frame before mentioned, carry-
ing the pattern or dummy wheel, is connected
at back to a longitudinal counterbalanced
shaft by connecting-rods and cranks on the
said shaft. The rocking frame carrying the
cutter is connected through a connecting-rod
to a segment or quadrant arm on the longi-
tudinal shaft. On the connecting-rod there
is a sliding block which works in the segment-
slot, and the position of this block is adjusted
and fixed therein by screw or other convenient
means.

According to the patterns of last or form
required to be produced, so the position of the
block in the segment-slot must be adjusted.
The head-stock beds or saddles are connected
together by such a segment and sliding block
working in thesame, or they may be connected
by a link-motion, as follows: The bolt on
which the link turns is fixed to the frame of
the machine underneath the lathe-bed. This
link is slotted.
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ing blocks. One of them—the back block—is
fixed to an arm on the pattern or dummy
head-stock bed or saddle. The front bHlock is
fixed to a vertically-adjustable arm on the
other head-stock bed. The front and back
blocks can pass each other in the slot, the
front block being placed over or to the exact
position of the back or fixed block. When
thus linked, the two head-stock beds travel
an equal distance in a given time; but by
changing the position of the front Dblock,
which pogition is determined by the lemgth
required, any required length can be ob-
tained—that is, any variation of travel be-
tween the two head-stock beds or saddles that
may be required to accommodate the differ-
ence between the pattern and the last or other
forms to be cut.

The cutter is driven from a pulley on the
swinging-frame axis, and can be removed
from tho form being et by serew worked by
wheel at the front of the machine.

Machines constructed according to my in-
vention are capable of cutting other forms
than boot and shoe lasts—such as boot-tree
work and gunstocks and other forms-—al-
though it is particularly designed for boot
and shoe lasts.

In order that my invention may be fully
understood and readily carried into effect, I
will deseribe the same as applied to a last-
turning machine of ordinary lathe type.

Similar letters of refercnce refer to like
parts in all the fignres.

Figure 1 is a front elevation of such a ma-
chine, showing my improvements applied
thereto according to my invention. Ifig. 2 is
a vertical cross-section on a larger scale than

Fig. 1, showing the arrangement of cutter
mechanism. Iig.5isanend viewshowingthe

pattern end of the machine. IFig. 4 is an en-
larged part front sectional elevation showing
the head-stocks and connections, together
with link-motion for obtaining a proportional
‘ariation in the travel of the two saddles car-
rying such head -stocks, as hereinafter de-
seribed.  Iig. 5 is a horizontal section on the
line « y of Fig. 4. Tig. 6 is a vertical cross-
section on linea’ 4’ of Ifig. 4. TFig.7isan en-
larged side clevation showing the sector-arm
detached. Tig.8is a baclkelevation of same.
Figs. 9 and 10 ave diagram viewsillustrating
various positions of the proportionallink-mo-
tion. Trigs. 11 and 12 illustrate my improve-
ments as applied to a somewhat modified ar-
rangement of machine from that shown in
the previous figures, Ifig. 11 being an eleva-
tion of the cutter arrangements and Fig. 12
an elevation of the pattern-wheel arrange-
ment. So much of the machine is shown as
will be neeessary to understand and carry out
the application of my invention thereto.
Irigs. 13 and 14 show anothersomewhat modi-
fied arrangement for the dummy and cutter
wheel mechanism, Ifig. 13 showing wheel and
Irig. 14 the cutter-wheel. Figs. 15 and 16

', Fig. 3,
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show, in end elevation, another modification
for the dummy and cutter wheel mechanism,
TFig. 15 showing the dummy and Fig. 16 the
cutter wheel.

Referring move particularly to Figs. 1 to
10, @ ¢’ are the head-stock beds or saddles of
the lathe.

b U’ are the head-stocks; ¢ ¢/, the tail- stocks.

d is the lathe-bed, d the frame-w ork, and
@ the standards.

e is the back longitndinal shaft.

JJ! are the rocking frames.

g is 1110 dummy pmtem -wheel keyed onto
shaft ¢/, running in bearings on the rock-
frame f’

I is the cutter-wheel on ilm rock-frame f,
Fig. 2, and " are the cutters thereon.

74 arc the fast and loose main driving-pul-
leys on the shaft e, Figs. 2 and 3.

kis thefront Ionﬂlludnml shaft,and ¢’ ¢*¢* ¢!
arcthe gear- whoels connecting the front shaft,
ke, and Lhe back shaft, e.

I is the roller or drum on the shaft k,which,
by the strap &/, drives the lathe-centers.

m, Figs. 2 and 4, is the traversing-screw of
the lathe.

m’ m’ and m? m? Fig. 1, are the pulleysand
Delts connecting the traversing-serew m with
the shaft f.

n is the clutzh for connecting either of the
pulleys o’ to the traversing-screw m, ag may
be required.

o is the rod for operating the cluteh n.

o’ o' are the adjustable collars.

¢* is the eye on the sliding saddle.

o® is the rock-shaft; o' ¢% the arms on the
rock-shaft o®, by which motion is transmitted
from o to clutch n.

pisthe longitudinal counterbalanced shaft;
the crank, and p* the connecting-rod
for connecting rocking frame f” to the shaft p.

¢ is the segment or quadrant arm.

¢’ is the connecting-rod from the scgment-
arm to the rocking frame f.

¢? is the sliding bloek in the segment-slot
q* ()f the quadrant-arm q.

q is the adjusting-serew; s, Figs. 1, 4, and
6,1s the slotted link forming part of the pro-
poxtlolml mohon connecting ﬂm two sliding
wddlos aa’.

s" isthe Holtin the bed d of the machine, on
which the link s swings.

§% s (best seen at Fig. 6) ave the two sliding
bloeks in the slot of the link s.

s'is an arm fixed at one end to the pattern
bed or saddle o’ and at the other to the
block s

tisthe vertically-adjustable arm on the slid-
ing saddle «, to whieh arm the block s*is fixed.

at, Ifigs. 1 and 2, is the pulley on the shaft
e, which, by belt 2/, drives the-cutter-wheel
axle 72 by pulley 7 thereon.

2 is the serew, and 2 the hand-wheel fo® re-
moving the swing-frame f from the form to
be cut.

Thetwo head-stock centers, having bearings
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on thesliding beds or saddles a ¢/, are carried
by a shaft, b* b, divided between the saddles,
the division being steadied by a dowel.

b* is a bevel-wheel on the part b? of the
shaft, and 0° a like bevel-wheel on the part b5

b is a bevel-wheel on a stud-axle from the
bearing-block b* on the saddle o’'.

" is a clutch-block on the shaft % and is
provided with a feather, by which the two
parts of the shaft b* ® may be connected to-
gether. . '

0% is a pulley on the shaft b driven by the
belt &’ from the drum I, before mentioned.

w w, Fig. 1, are sleeve-pieces round the
shaft e, on which the frames f 7 rock.

A pattern towhich the required form is tobe
cut having been fitted between the centers b’ ¢/
of the saddle o’ and a block from which the
required form is to be produced, correspond-
ing symmetrically to the said pattern, having
been placed or fitted between the centers b ¢
of the saddle @, the position of the parts of
the machine are then to be adjusted so as to
cause the beds a and ¢’ to move with speeds
in accordance with and in proportion to the
difference in length of the last required to be
produced from the pattern. For example, if
the pattern is eleven inches long and it is re-
quired to produce a last twelve and one-third
inches long, then when the link s is in a ver-
tical position,as shown at Fig. 4, the arm £ can
bebroughtdown to the position required in the
slot—for example, into the position shown at
Fig. 4 hy the dotted lines—by turning the
hand-wheel ¢/, operating a screw, £, working in
a fixed nut, #%/in the bracket or frame depend-
ing from the saddle a, (best seen at Fig. 5,) and
by the collar #* on the screw #*, thus raising
or lowering the slide #, (sliding in frame
fixed to the saddle a,) to which the arm ¢ is
fixed. The arm is shown at Fig. 4 by dotted
lines as having been lowered, and at Fig. 10
the saddles are shown as having been trav-
ersed, and ‘that during such motion the sad-
dle .¢ has gained on the saddle a¢’. There-
fore the form produced on the saddle ¢ would
be longer than that produced on the saddle
a'. A scale should be provided on the link s
or on the slide # to show the workman the
point to which he should bring the block s to
suit the proportionate length of form.re-
quired. By raising the block s° in the slot
of the link s,instead of lowering same, the
form to be produced would be shorter in
length than the pattern, and by allowing the
blocks §* s* to remain opposite to one another,
as shown at Fig. 4, the saddles ¢ o’ would
move at equal speeds and reproduce formsof
equal length to that of the pattern, and as
shown by the diagram view, I'ig. 9. The seg-
ment-arm, which is to regulate the width and
thickness of the form to be produced in or-
der that such form should be symmetrically
proportionate to the pattern in every respect,
is then adjusted. Supposing the size re-
quired to be produced is to be larger than
the pattern, I move the block ¢* by means of

the serew ¢* upward in the slot ¢°to a greater
distance from the center of the shaft p than
the length of the arm p’. By lowering the
block ¢? in the slot ¢ a smaller form will be
produced, or by moving the block ¢* to the
same distance from the center of the shaft p
as the arm p’ a form with the same widths
and thicknesses as the pattern would be pro-
duced. A scale and index, «, is provided, as
shown at Fig. 8, carried by the shaft p,and
pointer ¢° on the moving block ¢* indicates
the height to which the block ¢? should be
moved for the required size. The parts of the
machine having been adjusted, the machine
is set in motion—that is, the main driving-
belt is thrown onto the fast pulley 4, the ma-
chine being thus started from the prime
mover, whether that be steam or other power
or hand. Theshafteisrotated,which, through
pulley 2, beltw’, and pulley A%, drives the shaft
h? on the rock-frame f, Fig. 2, on which the
cutter-wheel /4 iscarried. Theshaft e, through
the gearing ¢’ ¢* €® ¢, drives the shaft %, roller
I, and by band %’ the pulley 0° and shaft b3,
carrying the bevel-wheel b°.  Supposing the
two parts of the shaft 0* and 0° to be discon-
nected from one another, which would be
caused by the clutch 07 having been moved
to the left hand and the bevel-wheel b® being
thrown in gear with the bevel-wheelsb*and b?,
then the shaft 0® would be driven by means of
this bevel-gearing in the opposite direction to
the shaft 0% and by this means the block from
which the form is to be produced would be
driven in a reverse direction to that of the
pattern, and in this way a form reverse-handed
to the pattern would be produced. If thebev-
el-wheel D% is thrown out of gear with the bevel-
wheels b* and b° and the parts of the shaft b2
0® connected by sliding in the feather of the
clutch 07, both the form and pattern would re-
volve in the same direction and a form would
be produced of the same hand as the pattern.
The shaft k, by pulleys m? m? drives the pul-
leys m’ m/, which are driven in reverse direc-
tions to one another,and which are both loose
on the traversing-screw shaft m,the direction
of the motion of the traversing-serew being
regulated according to which of the two pul-
leys m’ m’ is held to the screw-shaft m by the
clutch n. This clutch n is actuated auto-
matically by the motion of the saddle o’
through a tappet:action, o/, 0% 0% 0% and 0"
The block from which the form is to be cut by
the revolving cutters » now rotating, as well
as the pattern against which the dummy-
wheel ¢ rests and. at same speed, this pat-
tern causes the pattern-wheel to be rotated
and its position to be regulated in accordance
with the shape of the pattern, the variations
of theshape of such pattern imparting through
the wheel ¢ a rocking motion to the frame 77,
which, through connecting-rod p*and crank j’,
communicates a more or less rocking motion
to the shaft p, all according to the inequali-
tiesin widths or thickness of the pattern,which
is being both traversed and rotated against
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the edge of the dummy-wheel. The rocking
motion of the shaft P is (through semnent—
arm g, conneeting-rod ¢’, and rocking flame )
holding the rota’mnO‘ cutters i’ at ’Dhereqmred
distance from the lathe-centers in which the
block is turning, so as to cut off the neces-
sary material from the block in order to re-
produce the form in the symmetrical propor-
tion required. Iy this arrangement of mech-
anism I am enabled to obtain greater or less
variations in the width ov chkness of the
last produced from one pat‘ern—that is, the
different widths or thicknesses of the pro-
duced last may be caused to be enlarged or

reduced in a varying ratio to the different

widths or thicknesses of the pattern. This,

especially in last work,isof greatimportance,

as I am enabled tothus maintain a symmetry
of form which hasnotbeen heretofore accom-
plished automatically by machinery. When
I use the double quadrant motion instead of

the link and the single quadrant motion, in-

stead of the block from which the form is
to be cut being carried in lathe-centers, it

may conveniently be carried in a traveling

frameandalongside oneanother. Such atrav-
cling frame, 7, is indicated at Figs. 11 and 12.
In this case the pattern may be revolved, as
before deseribed with reference to Fig. 1, by
means of a roller, [, belt &/, and pulley ° or
it may be caused to revolve in any other con-
venient and suitable manner,
circumstances. The centers b ¢, Fig. 11, car-
rying the block, receive motion from the cen-
ters 0’ ¢/, Fig. 12, carrying the pattern, by
gearing inclosed in traveling frame g, but not
shown in the drawings. The connecting-rod
q’, Fig. 12, of the segment motion for govern-
ing the relative lengths of pattern and form
is jointed to the bed ¥ at one end, and at the
other to the segment g, FFig. 12, by means of
the arm ¢, and of which it (the segment) may
form a part. Thesegment g is also connected
to the dummy-wheel shaft g’ by connecting-
rod ¢’*, while it (the segment) is centered at
p and earried by a similar bracket, p*, coming
from the main frame of the machine, the seg-
ment ¢ being in this case centered at the cen-
ter of the length of the slot ¢

The rock-frames ff’, instead of being ver-
tical, are horizontal and are free to rock about
thecenters e. The dummy-wheel shaft g’ and
the cutter-wheel shaft 7?2 pass lengthwise
through the rocking frames, the shaft ¢’ being
prevented from turning, but allowed an end-
wise motion by a feather and groove, and the
shaft 7° being provided with bearings in its
frame and rotated by pulley 7% Fig. 11, or in
any other convenient manner. The distanc-
ing from the lathe-centers of the cutter-wheel
proportionally to the dummy-wheel is pro-
duced by a segment, ¢, Fig. 11, and parts con-
nected therewith similar to the arrangement
shown at Figs. 2 and 3, and the same or cor-
responding pzuts are marked with similar let-
ters of reference. Supposing a shorter form
than the pattern is to be produced, the block

according to
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% Fig. 12,is moved upward in the segment ¢
of the mechanism governing the endwise mo-
tion of the dummy-wheel to the required po-
sition above the fixed center on which the
segment turns, and which positions should be
indicated, as before, by an index. Thismove-
ment will cause the dummy-wheel shaft ¢’ to
have a motion imparted to it by the connect-
ing-rod g’ lengthwise of the pattern; but, the
cutter-wheel having no such motion, the dum-
my-wheel will travel ortraverse over a greater
length or distance than the cufter-wheel, and
therefore a shorter form will be cut than the
pattern.

By lowering block ¢* below the center of
the slot an opposne result would take place,
and so on for the intermediate positions, ex-
cept when the block ¢* coincides with the
fixed center on which the segment turns,
when both the cutter and dummy wheel will
each revolve in the same plane, and forms of
equal length will be produced.

The adjusting of the segment mechanism
for governing the variationsin width or thick-
ness of the forms to be produced, and as
shown at Figs. 11 and 12, is precisely similar
to that before described with reference to
Figs. 1,2, and 3. In the arrangement shown
at Figs. 13 and 14 the connections between the
dummy-wheel g, carried by the rocking frame
f’,and the shaft pis similar to that deseribed
with reference to Fig. 3. The connections he-
tween cutter - wheel h, carried by rocking
frame f, and the shaft p are composed of con-
necting-rod ¢’, which is provided with a slide
or extension action with set-screw, as shown
by Fig. 14, the end of the connecting-rod be-
ing jointed to the block ¢?in the slot ¢* of
the arin ¢, which slot in_this case is straight,
instead of being curved,as in the previous
figures, the slide or extension action of the
eonnecting—rod allowing of its being length-
ened or shortened as the block is raised or
lowered in the slot ¢’ and after adjustment
the said slide is fixed by means of the set-
serew. The dotted lines in Fig. 14 indicate
the position of the dummy-wheel and connec-
tions. In the arrangement shown at Figs. 15
and 16 the frame f’, carrying the dummy-
wheel ¢, is provided with an arm, p? fixed at
a right angle therewith, the other end of the
arm p* being forked and bearing on trunnions
on a sliding block, p’*, on the arm p’, keyed
to the rock-shaft p.

As the dummy-frame f’ is rocked, its vary-
ing inclination will cause the shaft p to re-
ceive a rocking motion, and the block p’* will
have a slight sliding motion on the arm p’.
This rocking motion of the shaft p is commu-
nicated to an arm, g, on the said shaft, pro-
vided with a sliding block, ¢"*,which by trun-
nion - bearings is connected to an arm,q’,
which is adjustable in height in a slotted link,
¢? fixed to the cutter-frame f.

The dotted lines on Fig. 16 indicate thepo-
sition oecupied by the dummy~wheel and con-
nections.
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I claim—

1. In amachine for turning irregular forms,
the sliding saddles o’ and a, carrying, respect-
ively, the pattern and the block to be cuf,
the rock-frame f’, wheel ¢, shaft p, and arm
P, link p? the rock-frame f and cutter-wheel,
the arm g, link ¢/, and block ¢? and nmiechan-
ism, substantially as specified, for adjusting
the same, in combinaticn with the link s,
swinging on a fixed pivot, the arm¢, connected
to saddle a,the arm s* connected to saddlea’,
and the sliding blocks s* s%, connected to the
arms s* and ?, respectively, together with the
means described for adjusting the arm £, all
as hereinbefore set forth.

2. In amachine for turningirregular forms,
the combination, with the sliding saddles o’
and «, carrying, respectively, the pattern and
the block to be cut, of the link s, swinging

upon a fixed pivot,the arm ¢, connected tothe
saddle a, the arm s*, connected to the saddle
o/, the blocks s? and s% connected to the arms
st and t, respectively, and fitted to slidein the
link s, and means, substantially as specified,
for adjusting the arm ¢, as set forth.

3. In a machine for turning irregular forms,
the combination, with the rock-frame f’ and
wheel g, carried by the same, the shaft p,arm
', and link % of the rock-frame 7 and cutter-
wheel, the arm ¢,link ¢/, block ¢* and means,
substantially as specified, for adjusting said
block. :

CHARLES W. EVANS.

‘Witnesses:
E. G. BREWER,
THOMAS W. ROGERS;
Both of 33 Chancery Lane, London.
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