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ELBRIDGE WEBBER AND C. HARTS

ORN, OF GARDINER, MAINE.

MACHINERY FOR TURNING LASTS, &c. R e

Specification of Letters Patent No. 6,253, dated April 3, 1849.

To all whom it may concern

Be 1t known that we KErsripce WrBBER

.and CuarrLes Harrsmorw, of the town of

(rardiner, in the county of Kennebec and
State of Maine, have invented a new Mode
of Turning ILiasts and other Irregular Fig-
ures from Reverse Patterns, which is de-
scribed as follows, reference being had to
the annexed drawings of the same, making
part of this specification. -
Figure 1, is a bird’s eye view of the ma-

chine. Iig. 2 15 a side elevation of the ma-

chine. If1g. 3, 1s a plan of the cutters, stock,
pulley, and gage rod.. Fig. 4, 1s a section
on-the dotted line z « of Iig. 3. Iig. 5, 1s
an end view of the cutters. Fig. 6 1s a ver-
tical section showing the pawl wheel and

acjustable pawls and shiding box, upon
1s a horizontal

which they operate. Iig. 7
section showing the sliding carriage, screw,
cone pulley, &c. | | -
Similar letters in the several figures refer
to corresponding parts.
The nature of our invention and im-
provement consists in turning regular, irreg-

- ular, and plain figures, such as shoe lasts,
- gun stocks, oars, busts, plates, signs, letters
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fluted’ columns and an infinite variety of
forms from reverse patterns, or forms, that
1s to say from patterns of a reverse form, to

‘that of the article to be turned, producing a

depression or cavity directly opposite a cor-
responding protuberance or swell on the

pattern over which the friction gage rod of

the cutter stock passes as the latter simul-

“taneously rotates on 1ts axis, and traverses

to the right and to the left, as the friction
oage rod passes over the protuberances and
hollows of the pattern in moving the car-
riage; carrying the cutter longitudinally in

a-straight line between the pattern and block
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of wood or other article to be shaped; and
in so adapting the several parts of the ma-
chine that during the operation of turning,
say-a last; the size and taper of the toe may
be varied and hikewise graduated to conform

" to the fashion, and different lengths of lasts

may be turned from the same patterns by

‘increasing or diminishing the longitudinal

movement of the carriage containing the
block of wood, while turning from the same
pattern, and finishing the heel and toe, and
also adapting the machine to the perform-
ance of various kinds of cutting and turn-

ing and carving and lettering such as plain

surfaces; raised and sunken lettering for

signs; and carving busts from reverse pat-
terns by a very slight modification of several
parts of the machine; positive forms pro-
ducing reverse forms; and the essential parts
of the machine moving in straight lines—
being an improvement on Thomas Blanch-
ard’s system of turning, which is performed
by a pattern centered in a lathe moving in
the arc of a circle for producing a like form
of variable proportion—said system being
defective on account of the cutters produc-
ing a protuberance when the pattern and
block in the lathe swing in the arc of a
circle above the center of the cutter wheel,

and producing a depression when it swings

below the center, rendering much shaving
and trimming necessary after the article has
been turned. In Blanchard’s machine like
Torm must be produced from like form, of
the same size, or of different proportions.
In our machine like forms cannot be pro-
duced from like forms. A convex pattern
produces a concave form and vice versa.

- We make a pattern by centering a form,
say a last, and block of wood on parallel

centers and bring the convex ends of the

gage rod of the cutter stock against the last
and the opposite end which contains the cut-
ters against the block of wood and the ma-
chine being operated will produce a reverse
pattern. Then by reversing the position of

the gage rod and cutters any required nume-
“ber of lasts may be produced from the pat-

tern thus formed, the right side of the re-
verse pattern turning the left side of the
last. This we call turning from a reverse
pattern and constitutes the gist of our in-
vention and is what we wish to secure by
Letters Patent. This principle of turning
from reversed forms may be applied to the

producing of almost every kind of form,

and by means of a great variety of combina-
tion of mechanical devices; but as we in-

i tend to confine this application to a certain

combinaticn for producing shoe lasts, oars,
gun stocks, and other articles of like charac-
ter, shall merely give.a description of this
part of the machinery; at the same time
premising by stating that the machinery,

with very slight modifications, may be easlly
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acdapted to the various kinds of turning or

producing forms, figures, lettering &c., as
above stated. - _ '

Description: A represents the frame.
B the long pinion to drive the wheels, to

turn the block of wood, from which the last

110
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SEEEEE RS0 N R 1 :t()ibe'produ' 'd' ' d the reverse patter | one at each en?d'of the frame for movmg. EEEEEE
------------ Jast. the carriage with the cutters and gage rod

EEREEEER AR R RN & :C -aleﬁco.a'wherelﬁs on. the centerg 'H H: to _101101111d1nm11y between the pattern and last.
. which the block and i pattern ‘are secured, @ is a cog wheel on the shaft N? of the
0 g caused to revolve Smmltaneomsly n ;0p_pos_1te _ pmpe]lm pulley N of the endless chain. - nq: SRR
o direetions by being geared to the aforesald | 0 is a spiral thread or screw on the shaft- RREEE
oo long plmonB.':':':w:-.-.-.-_-____,;_-:-:--.=._efthe_mam_dmm geared with the cog wheel =~ =
5fii:w:;=;?éié:f%i%fﬁ:i:?re?Fws 1 and 7 1s a sliding frame, or car- | afo:t: momnﬂ'theendleqs-chqln-:::::::;:;u:;:;:;;;:;; _____

. iriage COIltELlIll;IlG the Gent_el_mﬂ ‘mles HH| L1 a le,vel for: unshipping the chain - . .
SEEEE R 101 to whmh the artlc-le. being _tumed_ 15 secured, fl om the carriage or attaching the same to g =
oo and an endless strew: on “which is secured a | 1t O set screws to: secure the: centers Hm . .
o cone pulley for moving the frame or car- | thew-steehs-
. riage ¢ and centering stock and block of | R is a driving: pulley {0 dmve the'lm SRR
;:;:;:::::::z;uuzuerwo@d during the o eration of: turning for | pinion, having a “band (2 around it leading - -
1 increasing and diminishing the lencrth of |' from the main drum. S, S, cone pulleys of {0
oo the ast, Or'oth‘e]; 'artlcle' under the opemtmn | various diameters; and d band leading from ..
T T O]eihe{}utter% ----- ;:g=-';':'.',';';:5':=5':':';;'S‘ll{i coile pllllEYS't(}'thePulley=l:Gnth65=f!?5;f;!;i;
. Disacog wheel meshing into a cog; wheel | shaft of the long pinion B to drive the feed .
o Oy attache d'to shaft & 15 g pawl: Wheei | serew T and W1th 1t the frame e at various . .. ..
L 9 to which ‘the pawls F are attached for mry- ‘degrees of speed. The object of this part of g5 @ ©
SRR mgthe size of: the toe of the last whlle turn- ‘the mechanical ar rangementis to turn differ- . -~ .
SRR RS | (T SRR R RS SRR RN S SR R SRR EERE RS R entlengthsfmmthesqmepattelnbymovmﬂﬁé;§§-;-:-:-:
o Gire 'resents'a'shdmo hox thmucrh whmh ‘the carriage containing the block of wood = =
.. the center H (that secures the toe of the pat- . longltudmally at: various degrees ol speed. - i
o 25 tern) passes; moved up b."Y: the pawls I‘* I Uas alever plate atta_,chedfby a pin to th;e@ 90
R fELIld back: by the Spllllﬂ" Ve o C‘lrrmﬂe e and : drOppmﬂ E&gEWﬁTlSB into the
oo W acserew to remﬂ-wte-the mevement. c:)f . thread of the screw T for feeding. Thelong
. the sliding box G. ‘w are set screws for | pinion B must be made of sufli :c1ent-len0'th: SRR RS
- holding the pawls with their ends at the | to allow the pinion C to shde back and forth
1} reqml:ed distance from the center of the | without getting out of gears:asthe carriagee g5 =
" wheel to produce the required motion to tlavelses Cto the right and left. -
o oraduate the size to conform to the fashions. { 'V V are twé revelvmg hollow: cvlmders to
oo Lare the cuttels'fm' cutting the 'ma'terlagl | hold the last and pattern whilst finishing'the =~
oo while  turming. - These: eutters are made 1 | heel Ellld‘t(}e{}fth;elaSt'5:5:5ié:;55515:;'5:5:5:_552?2525252:%

35 the form of two spiral cutters each tapered | W2 W2 W2 are set screws to secure the last 190
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to a point and affixed to the small ends of a
cone—each cutter operating on the principle
of a gage.

J 1s the rotating sliding socket stock into
one end of which the shfmk of the cutters is
inserted.

P is a screw for holding the shank of the
cutters firmly in the stoclt J.

K is the gage rod—one of 1ts ends (that
which is opposite the cutters) being inserted
into the stock J and held by a screw P’—the
other end being made convex and smooth
for rubbing ngmnst the surface of the pat-
tern as 1t rotates and traverses to the right
and left, moving the cutter back and For-
ward causing it fo cut reverse from the pat-
tern. The socket in each end of the stock
is made of sufficient depth to admit the
shanks of the cutting instrument and gage
rod to be inserted to any required depth for

varying the sizes of the lasts, or other ar-
ticles to be turned. °

Q is a pulley on the rotating stock for
drivine the cutters and gage Tods. The
band @ that passes round this pulley also
passes round the drum D>,

K2is a sliding carriage in which the ro-
tating and Slldlﬂﬂ' stock 1s placed. |

M is an endless chain passed around a

propelling pulley N and a guide pulley O3

| the cutters and o

and pattern, whilst the last is being finished.

g, ¢, are cog wheels on the hollow cylin-
ders V, V, and /4 1s a cog wheel arranged be-
tween them and into which they mesh for
turning the said cylinders.

/ 1s a cog wheel on a horizontal shaft mesh-
1ng into cog wheel 4 propelled by a pulley
and band v leading to the main drum D?Z
The centers ¢ ¢ 7 9 for centering the last and
pattern previous to being secured in the cyl-
inders are made and arranged on the same
principle as those above described. They
are arranged in stocks L? affixed to slides /
moving in grooves 1n the frame and are re-
moved out of the way of the operation of the
cutters during the operation of dressing the
heels and toes. The carriage m. 7, bolsters
n n, gage rod o o, and cutters » » are ar-
ranged between the last block and reverse
p‘ltteln as before. The carriages containing
oage rods are attached to the
encdless chain by the lever L in such manner
as to move in contrary direction; that is to
say, by attaching the carriages to the chain
M by means of the lever L and hooks Lt L?
on the end of the lever L, by moving the
upper end of the lever 1n the arc of a circle
to the right or to the left and bringing the
hook into a link of the chain.

Operation: The reverse pattern being pre-
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pared in the manner above stated and duly

- centered and secured on the centers H H and
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the block of woed to be turned to the form

of a last to other article being Ellb() centered

and secured, the machine is put in motion by
any canvement and adequate power applied
to the main shaft.

The drum, bands, and
pulleys, cause the pattern block and stock
with the gage rod and spiral cutters to re-
volve and the pulleys carrying the endless

chaln which moves: the carriages connected'

thereto with the rotating Splml cutters be-
tween the pattern and’ block of wood to be
turned, the end of the gage rod being pressed
ﬂgmust the pattern by the twist of the band

~of tlie stock; and the pattern revolving in its
“centers causes the stock and cutters to move

toward and from the centers of the block of
wood to be turned and finished in the same

sinuous line as that described by the line of
the

pattern, the spiral cutters paring down
the block to the required form which will be

the reverse of that of the pattern. The cut-

ter must be of the form described and repre-
sented 1n Figs. 3 and 4 and 5 in order to
perform thlS work. The cutters used, 1n

| '_-"Blanchard’s machme Would not act in our
“machine.
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In order to vary the f‘lShIOIlS of the 1asts
to be turned by the same reverse form—that
1s to say to make the lasts longer, and nar-

rower, or broader, and thlcker or thinner,

at the point or toe without clnngmo' the
pattern, an additional movement is required
to be produced in the pattern and last;
namely a horizontal alternate movement of
one end of the reverse pattern toward and
from the last simultaneously with its ro-
tary movement and a longitudinal move-
ment, of the last 51multaneously with 1ts
rotaly movement. The horizontal recipro-

~cating movement of the toe end of the re-
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verse p‘Ltteln toward and from the last for

~varying the shape of the point or toe is pro-

duced by securing the pawls F (Fig. 6) in

- certaln positions on the pawl wheel f. Two

of the pawls are set and secured nearer the
center of the pawl wheel than the remaining
two palls which are at right angles to said
first mentioned pawls. As the pqwl wheel
revolves the pawls strike againts the head
G’ of the slide containing the center of the
pattern and moves 1t horlzontﬂly with the
end of the pattern aflixed thereto toward

the last, causing the cutters to move also.

toward the last which it pares down more
or less according to the set of the pawls.
The spring » keeps the head of the slide
back in a proper position to be struck by the
pawls as they revolve. The remaining cen-
ter of the pattern to which the heel i1s af-
fixed and the two centers of the last have
no horizontal transverse movement toward

the cutters. If the sides of the toe are to

‘be made more ponited two of the pawls on |

Q.named must be set out f%rther
last 1s to be made wider and thicker the
pawls must be set In near the center of the
- pawl wheel.
the movement of the center H back or for-
‘ward at pleasure during the operation of
the machine by hand in order to cut more
- from one side of the last than from the other:
l'and to change the position of the toe-end
of the pattern as may be desired and while
the cutter is in operation. In order to'in-
crease the length of -the last to be cut from
‘the same p%ttern the last must be moved
longitudinally at the same time that it re-
‘volves on its center, a given distance dur-

';'thé diameter of the pawl- ﬁheél must be set
~out farther from the center and if the upper
“and under sides of the toe are to be reduced

the two pawls at right angles to those just

The screw W is to regulate

ing the time that the gage rod K 1s passing
over the surface of the pattern from end to
end and this longitudinal movement of the

last-block 1s efiected by causing the carriage

e containing the centers of the last-block to
move in an opp051te direction from that of

the cutter by means of the screw T turned

by the cone pulley S and band d—the thread
of which screw being made to act against a
latch U attached to the carriage by a pin
% on which 1t turns. By lowering the latch
till 1t 1s in contact with the thread of the
screw carriage will move. On raising the
latch phe carriage will cease to move. To
Increase the Veloc:lty of the carriage for pro-
ducing a longer last the band d must be
shifted to a smaller portion of the cone pul-
ley on the screw shaft which will cause
the screw to revolve a greater number of
turns in a given time and consequently cause
the carriage to move at a more rapid rate
while the gage rod K 1s traversing the sur-
face of the reverse pattern. The rotary
motion of the last-block 1s kept up by the
pinion C being constantly in gear with the

long pinion B which is to be made ot suffi-

cient length to admit of the gear being un-
broken during the longitudinal movement
of the carriage. By these additional move-
ments of the reverse pattern and last-block
produced in the manner just described a

great variety of fashions of lasts can be
produced from a single reverse pattern,

which renders this machine very wvaluable.

But if the

70

75

80

856

90

95

100

105

110

115

In order to increase or diminish the diam-

eter of the article to be turned the cutters
must be moved nearer to or farther from

‘the pattern—by shding the shank of the

cutters 1 the stock and securing the same

in any required positions by the set screw.
The before described principle of turn-

ing may be applied to cut figures in sections
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from reverse forms—and also smooth sur-

faces—varying the combination accord-
1ngly—and making use of a ratchet wheel

to move the cog wheels on the revolving cen-
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ters to which the pattern and block are
affixed having an arrangement of shafts
and cog wheels for the winding of chains at-
tached to vertically sliding carriages placed

on opposite sides of the main frame one:
containing the pattern and the other the

article to be lettered or turned—the cutter
and gage rod operating between them, hav-
ing also a lever leading from the ratchet
wheel to a trip lever—and a system of cone

pulleys to alter the speed of the cutter and

gage, the carriage being moved either by

the endless chain or revolving slotted crank

and pitman rod.
- What we claim as our 1nvent10n, and de-

'~ sire to secure by Letters Patent is—

1. The method of finishing the heel and |
toe of the last by holding the pattern and

last 1n cylmdrlcal holder and removmg ‘the

-as above described. We,
claim the revolving cylmdmcal holders nor

. '
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centers and app lymg the cutters mmulta-
neously to the toe and heel substantially
however, do not

the mode of turning them as described.

2.. We likewise claim the mode of varying
the form or fashion of the last while turn-
ing, as described, by means of the adjustive
pawls and pawl wheel combined with the
machinery for opera,tmg the reverse pat-

‘tern as herein set forth.

In testimony whereof we have hereunto

signed our names before two subscribing

wiltnesses.
DLBRIDGD WEBBER
CHARLES HARTSHORN.

Wltne Sses ;
- NATHAN WHITMORE,

'N. O. MrrcHELL.
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