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UNITED_ STATES

PaTENT OFFICE,

ROBERT G. BURLEIGH, OF GLASGOW, SCOTLAND.

TUBULAR CUTTER-LATHE.

SPECIFICATION forming part of Letters Patent No. 342,822, dated June 1, 1886.

Application filed October 16, 1885, - Serial No. 180,046. (No model.)

To all whome it may concern: ,

Be it known that I, ROBERT G. BURLEIGH,
of Glasgow, Scotland, have invented certain
new and useful Improvements in Lathes for
Tarning Irregular Shapes; and I do hereby de-
clare the following to be a full, clear, and ex-
act deseription of the invention, such as will
enable others skilled in the art to which it
perfains to make and use the same.

My invention relates to improvements in
lathes for turning irregular shapes, more es-
pecially hammer-handles; and it consists in
certain features of construetion and in combi-
nation of parts, hereinafter described, and
pointed out in the claims.

In the accompanying drawings, Figure 1 is
a view in perspective of my improved ma-
chine, looking from the left-hand side.
2 is a view in perspective looking from the
right-hand or rear side. Fig. 3 is a central
vertical longitudinal section. Tig. 4 is a
transverse section on the line of x 2, Fig. 3,
looking to the right. Tig. 5 is a lhorizontal
section on the line of v ¥, Fig. 4. Fig. 6 isa
transverse section on the line of z 2, Fig. 3,
looking to the left. Tig. 7 is a eentral verti-
cal longitndinal section through the cutter-
head, spindle, &e. Fig. 8 is a front elevation
of the cutter-head. Tig. 9 isa front elevation
of the guiding-ring for the cutters, showing
the manner of compressing the ring to form
an ellipse. Fig. 10 is a section of the cutter-
head on the line of R R, Figs. 7 and 8. Fig.
11 is a view in perspective of a bushing,here-
inafter more fully described. Tigs. 12 and 13
are plan views of the respective sliding blocks
and attached cutters detached from the cut-
ter-head. Fig. 14 is a plan view of the cut-
ter-head with the cutter-blocks removed.

A represents a supporting - frame, that is
mounted on snitable legs, «. On this frame
is mounted the head-block A’, provided with
suitable boxes, in which is journaled the hol-
low spindle A%  This spindle is provided
with a driving-pulley, «,-and on one end of
the spindle, overhanging the box, is mounted
the cufter-head C. This cutter-head has a
deep broad groove or recess, ', running
across the face thereof, and parallel grooves
C* are at equal distances on either side of the
central groove, ¢, (See Fig.14.) The walls

Tig.

of the recess (¥, at ¢, and of the groove C?, at
¢/, are andercut, as shown.

Two blocks, B, are fitted into and operate,

respectively, in the ends of the recess C'.
Each block is integral with a plate, B’, that
fits over a portion. of the face or end of the
cutter-head. = The plate B’ is attached to or
made integral with a rib, B?, that fits into one
of the grooves C7 the rib B* of the opposite
plate fitting into the other groove, C. The
lugs B?, cast respectively on each plate B, are
for balancing the cutter-head.

60

To each plate B’ is secured a cutting-tool, -

b, the cutting-edge of the tool being curved in
the usunal manner of such tools. These tools
are arranged to engage opposite sides of the
blank that is being fed through the hollow
spindle and cutter-head. Just in front of
each knife is adjustably secured a guard, ¥'.
The end of theguard is curved. to correspond
with the curve of the cutter, and is adjusted
to press upon the blank just inadvance of the

cutting-tool to gage the thicknessoftheshaving

and preventthe wood being turned ount too deep
by the cutter. The cutters, if made torevolve
in circles concentric with the axis of the cut-
ter-head, would of course turn a round handle
of larger or smaller size, accordingto the dis-
tance that the cutters were separated or re-
moved from that axis of the head.

The mechanism for moving these cufters

“toward and from the axis with each half-revo-

lution of the cutter-head, so as to turn an
elliptical handle, will be.next described. D
is a ring, that is arranged concentric with the
cutter-head, and is mounted on the saddle or
carriage D’. This saddle runs in suitable
ways, «', attached to the frame A, so that the
saddle may be nioved a few inches in the di-
rection lengthwise of the machine. Inside the
ring D is & conical guiding-band, B, that is
held in position by a series of set-screws, d,
that pass through threaded holes in the ring
D, and engage the band near the larger end
thereof. (See Figs. 7and 9.) The band Eis
arranged to encircle the forward portion of
the cutter-head, and each sliding block B is
provided with a roller, »*, that engages the in-
side of the band, and thus limifs the outward
movement of the block and attached knife,
Each block B has also a erooked arm, ¢, at-
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tached, the outer or free end of which has a

stud, ¢, attached, on which a roller, ¢, is jour-

naled, that engages the outside of the band E,
and limits the inward movement of the block
and cutter. SupposethesaddleD’ were moved

along the ways o’ until the rollers J* and ¢’ en-

gaged the band E at or near the smaller end,
and while in this position of parts the cutters
are set to turn the handle at the smallest part
thereof. Now, if the band E, by means of the
saddle, is moved along so that the said rollers
b* and ¢ would engage the band E as near the
large end of the band as practicable without
colliding with the sef-screws d, the cutters in
this latter position would have reached the
limit of their distention and would turn the
handle to its maximum size.

The mechanism for moving the band I back-
-ward or torward for gaging the size of the
handle at different parts is as follows: Fisa
lever of the bell-crank variety, and is ful-
crumed at ¥'. . The end of the upright arm of
the lever is forked at f, and embraces the pin-
tle d’ of the saddle. (See Figs. 3 and 9.) The
lateral arm of the lever F is pivoted to the rod
¢g. The upper end of the latter, at ¢’, hooks
over and rides upon the pattern G. This pat-
tern is drawn along endwise in unison with
the blank that is being turned, and the rod ¢
is raised or depressed according as the hook
end thereof engages swells or depressions on
the pattern, and by means of the connections
already shown the band E is moved so that
the handle is turned in shape to correspond
with the pattern. ‘It will be readily seen that
when the rod ¢ is elevated the broad end of
the band E is made to approach the guide-
rollers b* and ¢, and vice versa. The gravity
of the rod g and the lateral arm of the lever
F are sufficient to depress this part when de-
pressions in the patterny permit. The rod g,
near the upper end, passes through a staple
or other suitable device, (not shown,) to hold
the rod in an upright position, and the hook
end of the rod may be provided with a
roller to travel on the pattern, if preferred.
A rack, G, is connected with the pattern,and
by means of a pinion,G’the rack and pattern
are made to slide along on the frame A in the
same direction and at the same speed as the
blank moves. When a handle is finished,the
gearing that moves the rack is -disconnected
at some point, and the weight ¢* by means of
the cord ¢’ and pulley ¢*, draws the rack and
attached pattern back to the place of begin-
ning. The apparatus as thus far described
would turn a handle round in cross-section,
but varying in size, according to the shape of
the pattern. Now, by compressing opposite
sides of the band E by means of the set-screws
d, the band is made to assume an elliptical
form, in which case the rollers b*and ¢ move
the respective blocks B and attached cutter
in and out with every half-revolution of the
cutter-head, and the result is that the handle
is turned elliptical in eross-section, but still
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| spectively, by the housings I'"and 1=

342,822

correspondé in contour with the pattern. The

trunnions of the rollers #% instead of being

journaled directly in the respective blocks B,
are journaled in bushings %, (see Fig. 11,) that

are slid into grooves b*in the respective blocks -

B, by which arrangement the bushings, when
worn are easily replaced with new ones at a
trifling cost. The upright frame H and hous-
ings I,I’,and I* are secured to the frame A—the
first two in front of and the lasttwo at therear
of the cutter-head and spindle. On top of the

7¢

75

frame H is secured a trough, H’, in which the

blank-handles are laid in position to be fed
into the machine. A pair of feed-rolls, ¢, one
flat faced and the other a guide-roll, have
trunnions journaled insuitable boxes that are
supported by the housings I. The handle is
moved endwisealong the trough H' until it en-
gages these feed-rolls, by which latter the
blank is fed to the cutters. Grooved rolls ¢
and 4* are in a similar manner supported, re-
The
grooved rollers receive the turned handle as
it leaves the hollow spindle A’ and discharges
it at the rear end of the machine. '

The three sets of roilers, so far as relates to
the manner of gearing, adjustment of boxes,
and mechanism for opening and closing each
set of rolls, are alike,and a description of one
set will therefore answer for the other sets.
As shown in the vertical section, Fig. 4, the
two rollers are intergeared by pinions #, and
the trunnion of the lower roller has mounted
thereon, outside the journal-box, the bevel-
gear J. These gears J engage the pinions J',
that are mounted on the shaft J’.. (See Fig.
1.) The boxes ¢, that are between the gears
#*.and J, are secured by set-screws ¢*,(shownin
the horizontal section, Fig. b,) the set-screws
forming pivotal bearingsfor the boxes,so that
the latter will rock slightly to allow the rolls
to be opened or closed atrifle. The boxes ¢,
on the opposite end of the rolls, may slide
verticaliy in the housings. The trunnions
at this end extend through and beyond the
boxes. The upper trunnion ontside of the
box %, is journaled in the lever K, that is fal-
ernmed at K.
roller is in like manner journaled outside the
box in the lever L, that is fuleramed at I..
The studs on which these levers are fulerumed
screw into lugs of the housings, and the holes
in the levers,through which the studs pass,are
slightly elongated, so that as a roller ismoved
vertically the lever may move a trifle endwise,
so that the parts are not cramped. A lever,
M, is pivoted to the housing directly under
the journal at M". At m this lever is pivoted
to the rod k, that in turn is pivoted to the free
end of thelever K'at . Thelever M, at m/, is
pivoted to the link /, that iun turn is pivoted
at 7’ to the lever L. The points m and ' are
equidistant from the fulernm M’, and as the
levers K and L are alike it follows that if the
lever M be oscillated on its fulerum the roll-
ers will be moved equal distances in opening
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or closing. A poise, M? is suspended from
thelong arm of the lever M, by means of which
the rollers are made to grasp the blauk or han-
dle. The shaft J* is intergeared with the
shaft 4, on which is mounted a band-wheel, 5/,
for driving the feed-rolls.

A device for holdingthe blank-handle down
in the trough H’ is as follows: An arm, %, is
pivoted at /' fo one end of the frame H, di-
rectly under the center of the trough H'. (See
Fig. 6.) The curved part of this arm is elas-
tic and verforms the fanctions of a spring,and
the end thereof terminates in a pivot,on which
is journaled the roller 2% that, in the position
shown in Fig. 6 rests and travels on the blank-
handle, causing a slight tension of the curved
arm or spring that holds the blank down in
the trough. The pivotal point A’ being, as
aforesaid, directly under the center of the
trongh, there is no tendeney of the roller to
draw off sidewise of the blank. The other
end of the arm A is pivoted to the rod 7, that
in turn is pivoted to the lever A'. This lever
is fulerumed at 2°, and at the other end is piv-
oted the handle 2°. By depressing the handle
the arm % is turned to the position shown in
dotted lines, Fig. 6, in which the roller A*is
turned away from the trough. By elevating

. the handle ¢ the roller is again returned to
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the position shown in solid lmes Fig. 6. The
edge of the roller A* is beveled so that the
1'olle1' will not catch against the eorner of the
blank as it is pressed up onto the latter. The
roller #* may be turned to the position over
the trough, and the blank pushed endwise into
the trough under the roller. After the blank
has been fed along toward the eutters and has
passed from under the roller »’, this roller, by
means of the handle 7', is turned back out of
the way. Arms H” extend laterally and up-
ward from either end of the frame H, and a
rod, H? extends from arm to arm,and is made
parallel with the axial line of the cutter-head.
On this rod are mounted the arms N,that may
turn or slide on the rod. These . arms termi-
nate in a common head, N’, with a V-shaped
groove, N’, that when the head is closed into
the trongh H’ fits onto a corresponding way,
N?, that extends along one edge of the trough.
To the head N’is attatched a rod or dead-
center, #, of considerable length, that, when
the head N’ is in its closed position in the
trough, is located centrally in the trough and
extends toward the cutter-head. The free
end of this rod is provided with two or more
points, 2/, for engaging the end of the blank-
handle. A handle, N*, is connected with the
head N, by means of which thehead is thrown
back in the position, shown in Fig. 6, where
it is out of the way of the roller 7% or when
this roller is turned out of the way, the head
N’, by means of this handle, is turned down
into the trough H', in which latter position it
is shoved forward with sufficient foree to cause

z the points #'to enter the end of the blank-

handle. By this means the rear end of the

blankis supported as it leaves the feed-rolls .

This rod, by means of the the handle N is fed .

along by hand, and passes between the rolls 4,
supporting the end of the blank until the lat-
ter has passed the cutters, after which the
completed handle is supported entirely by the
rolls ¢ and 4% and the rod » is withdrawn and

-turned out of the way, ready for another

handle. Another blank is placed in the
trough. The roller 7’isagain placed in posi-
tion on the blank, and the operation is re-
peated. A train of gears,O,connect the gears
of the rolls ¢ with the shaft ', on which the
pinion G* is mounted, that engages the rack
G’. One end of this shaft O is journaled in
the hand-lever, P that is fulerumed at P’. By
manipulating this lever the trainof gearsare

disconnected when each handleis completed,-

by means of which the rack and pattern are
returned by means of the weight ¢*, as afore-
said, to the place of beginning. A pawl, P,
is made to engage a notch onthe lever P, to
hold the gears to their engagement while the
blank-handle is being turned.

‘What I claim is—

1. Inamachine forturning irregunlar shapes,
the combination of a hollow spindle, a cutter-
head mounted thereon, blocks in which the
cutters are mounted, sliding in suitable ways
across the face of t.he cntfer-head, a conieal
guide-band surrounding the cutter-head and
adjustable longitudinally in relation thereto,
and rollers attached to the sliding blocks a.nd
bearing against the eonical guide-band so as
to guide the rollers in an orbit made larger or
smaller by the longitudinal adjustment of the
conical guide-band.

2. Inamachine for turning irregular shapes,
the combination of a hollow spindle, a cutter-
head mounted thereon, blocks to which the
cutters are attached sliding in suitable ways
across the face of the cutter-head, an elliptic-
al or eccentric gunide-band surronnding the
cutter-head, and rollers attached to the sliding

blocks and bearing against the guide-band so -

as to move the cutters in andout in the rota-
tion of the cutter.

3. In amachine for turningirregular shapes,
the combination of a rotary cutter-head, cut-
ters mounted in blocks sliding in and out on
the face of the cutter-head, an elastic guide-
band surrounding the cutter-head, set-screws
engaging with the guide-band for comp1 essing
it into any desir ed ¢ elliptical shape, and rollers
attached to the sliding cutter-blocks and bear-
ing on the guide-band so as to guide the roll-
ers in an orbit parallel with said guide-band,
as explained.

4. In amaehinefor turning irregular shapes,
the combination of a cutter-head having cut-
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ters mounted in blocks sliding toward and

from the axes of the cutter-head, an elliptical
or eccentriec guide-band surrounding the cut-
ter-head, and rollers connected to the sliding
blocks and arranged in pairs so as to engage
the gunide-band both infernally and externally
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and guide the cutters in an orbit correspond-
ing with the shape of the guide-band.

5. The combination, with a cutter-head and
cutters and a conical guiding -band arranged
to control the cutters in their revolutions, sub-
stantially as indicated, of aring and set-screws
for compressing. the band into the desired
elliptical form, a patternarranged to move in

-unison with the blank, suitable connecting

mechanism,substantially asshown, for moving
the guiding-band to increase or diminish the
diameter of the handle according to the shape
of the pattern, substantially as set forth.

6. The combination of the guniding-trough
H/, for thereception and feeding of the blank,
the curved elastic lever &, the roller »*, for
holding the blank down in the trough with a
yielding pressure, and a connection, »*, for
throwing the lever into operative position,
substantially as explained.

7. The combination of the guiding-trough
H’, the head N’, adapted to-slide therein, the

arms N, carrying the head N’, and the guide
H’, on which the arms N have a swinging and
sliding movement, as explained. '
8. In amachine forturning irregular forms,
the combination of a rotary cutter-head hav-

ing cutters ‘mounted in sliding blocks and

paired feed-rolls journaled at one end in piv-
oted boxes and at the other in sliding boxes,
under control of paired levers connected toan
operating-lever common to both and communi-
cating a simultaneous movement to the paired
levers and the feed-rollers carried thereby to-
ward or from their common center, as ex-
plained. :
In testimony whereof I sign this specifica-
tion, in the presence of two witnesses, this 21st
day of August, 1885.
ROBERT G. BURLEIGH.
Witnesses:
G. W. SHUMWAY,
GEORGE TAuUscH.
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