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"LATHE FOR TURNING IRREGULAR FORMS
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_pvucatwn filed May 25 1899. Serml No 718 171

To all whonv it may concern:

Beit known that I, MONTGOMERY G. BLUE
a citizen of the Unlted States, residing at
Lockington, in the county of Shelbyand State
of Ohxo, have invented certain new and use-
ful Improvements in Lathes for Turning Ir-
regular Forms; and I do hereby declare the
followm“ to be a full, clear, and exact de-
scrlptlon of the 1nvenmon such as will enable
others skilled intheart to which it appertains
to make and use the same,

This invention relates tolathes of the type
specially organized for turning irregular
forms, such as handles for tools, 1mplements,
and sundly articles. 'While particularly de-
signed as a woodworking-machine, it is ob-
vious that many of the features may be ap-
plied to metal-working lathes and machinery
of kindred nature in mnch the body to be
shaped is rotated against traveling knives,
cutters, or bits, fomlers or templets moving
the knives in or out at the pledetermmed
points, according to the required shape of the
finished article.

In its organization the mdchme comprises
a head- spmdle, a tail-spindle, a cutter-head
provided with movable bits or knives, con-
trolling mechanism for moving the bits later-
ally, a feeding mechanism for advancing and
retracting the cutter-head, actuating mech-
anisms for the head-spindle, and feeding
mechanism including a ratehet and pawl and
clutch contrlvance, and starting, reversing,
and stopping mechanism, and ddjusmble
mountings and operating mechamsm for the
tail-stock.

The machine as illustrated embodies the
vital principle and essence of the invention;
but when adapting the novel features to other
forms of machines for special work it is to be
understood that such changes in the disposi-
tion of the parts, proportion, and minor de-
tails of construction asmay be necessarytothe

new location may be resorted to without de-
parting from or sacrificing any of the advan-
tages of the invention,

The improvement consists, essentully, of
the novel features, details ‘of construction,
and combinations of parts,
will be more particular]ysetfort.h, illustrated,
and finally pointed out in the subjoined
claims.

“direction of obse1 Vamon
“the rear end of the machine.

‘ reetly thereto.

'v1ew of one of the bit or knife heads.

which hereinafter:

(No model )

Refeumo tothe dxa\\ ings, Figurelisa top

' plan view of a machine 111ustrat1nrf the in-

vention. TFig. 2 is a side view thereof. Fig.
3is a transverse section on the line X X of
Fig. 1 looking in the direction of the arrow:
Fw 4 is a cross-section on the line Y Y of
F]p 1 looking in the direction of the arrow.
Fig. 5isa transverse section on the line Z Z of
Fig. 1 viewed in the direction designated by
the arrow.. - Fig. 6 is a cross-section on the
line W W of Fig. 1, the ar rowsindicating the
Fig. 7 is a viewof
I‘w 8isan en-
larged longitudinal section of the head-spin-
dle its mountmffs, and the parts applied ai-
Fig. 9 is a detail view of the
gear-wheel loosely mounted upon the head-

.spindle and theratchet-and-pawl mechanism

‘Fig. 10 is a detail
Fig.
11 is a detail section of a bit-head, showmcr
the guide adjustably connected therewﬂ:h
Fig. 12 is a detail view of a rear end portion
of the operating-rod, showing the stop adjust-
ably connected therewith and against which
the cutter-head impacts when nearing its re-
turn stroke to throw the machine out of gear.
Fig. 13 is a detail view of the front end por-
tion of the operating-rod and the parts codp-
erating therewith, the dotted lines showing
the manner of 1e1easm<f the rod by the arm
or extension of the adeeent bit-head when
the cutter-head is reaching the limit of its
forward movement. Fig, 14 is a detail view
of a bit-head arm, showing the manner of ad-
justably connecting the pin or stub-arm there-
with. Fig. 15 is a detail view of a different
form of holding means to be applied to the
head-spindle for securing straight work.

Corresponding aud like parts are referred
to in the following description and indicated
in all the views of the drawings by the same
reference characters.

The framework for supporting the operat-
ing or working parts of the machine may be
of any substantial construction and foria, ac-
cording to the nature of work for which the
maehme is devised, and, as shown, it com-
prises longitudinal bars 1 a rear cross-bar 2,
posts or lecrs 3, and an oifstandmc reetangu-
lar frame 4 at ‘uhe end opposite the cross-bar
2, all the parts being rigidly connected in

for connecting it thereto.
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any of the usunal ways. Horizontal flanges 5
project outward from the longitudinal bars
1 in the plane of their top edges and consti-
tute guides for the terminal portions of the
cutter-head and the rack-bars codperating
therewith in the manner presently to be ex-
plained. Beams 6 are placed upon the lon-
gitudinal bars 1 and are spaced therefrom,
the spaces 7 forming guideways for the outer
arms or extensions of the bit-heads and the
terminal portions of the cutter-head. The
formers or templets 8 have adjustable con-
nection with the top side of the beams 6
and are held in place by elamp-screws 9 pass-
ing through transverse slots 10 of the tem-
plets and entering the beams 6. These tem-
plets control the lateral movements of the

bits or cutters, and the outline of their inner’

edges corresponds with the profile of the fin-
ished article.

A transverse beam 111is provided centrally
with an offstanding frame 12 and forms there-
with an adjustable support for the tail-stock
13, the end portions of said beam entering
the spaces 7 and movable therein lengthwise
of the machine-frame to bring the tail-spin-
dle 14 nearer to or farther from the head-
spindle. Plates 15 are secured at their in-
ner ends to the beam 11 and project out-
wardly therefrom in parallel relation and are
formed with longitudinal slots 16, their outer
ends being upturned, as shown at 17, form-
ing hand-holes to be grasped when operating
the plates to adjust the beam 11 to the re-
quired position. Clamp - screws 18 pass
through the longitudinal slots 16 and enter
the cross-bar 2 and secure the plates 15 and
beam 11 in an adjusted position.

The tail-stock 13 is slidable upon the beam
11 and frame 12, so as to advance and with-
draw the tail-spindle. The base portion of
the tail-stock has its longitudinal edges cut-

“wardly and downwardly beveled and snugly

fitted into corresponding seats or depressions
formed in the top side of the parfs1l and 12,
whereby vertical displacement of the tail-
stock is obviated. A bracket-stand 19 is se-
cured upon one end of the transverse beam
11,andits upper portion is toothed or notehed,
and an operating-lever 20 is fulerunmed there-
to intermediate of its ends, the lower end be-
ing operatively connected with the tail-stock,
whereby upon moving the said lever the tail-
stock isslid in its seat in the manner set forth.
Abell-cranklever2lisfulerumed at the elbow
to a portion of the frame 12, and its longitu-
dinal arm is connected by a link 22 with the

~lower end of the operating-lever 20, the termi-
nal portion of the horizontal arm being slot-

ted, asshown at 23, to receive one of a series of
pins 24, projecting upward from the tail-stock
13, whereby relative adjustment of said bell-
crank lever with the tail-stock is obtained.
The tail-spindle 14 is journaled in the ver-
tical extensions or pillow-blocks at the ends
of the tail-stock and is prevented from longi-
tudinal play therein. A collar 25 is applied

653,786

to the inner or forward portion of the tail-
spindle and obtains a bearing against the ad-
jacent vertical extension or pillow-block of
the tail-stock. In order toreduce the friction
between the collar 25 and the subjacent bear-
ing of the tail-stock, a ball-bearing is inter-
posed between the relatively-movable faces,
one or both of the latter being grooved to pro-
vide a race in which antifriction-balls are
seated in the usual manner.

The bit or knife heads 26 are pivoted a
short distance from their rear ends to the
cutter-head 27 and are movable laterally or
transversely at their free ends and are pro-
vided with outwardly - extending arms 28,
which project into the guide-spaces 7 to pre-
vent vertical movemeunt or play of the bit-
heads. Pins or stub-arms 29 rise vertically
from the arms 28 and are adapted to bear
against the inner edges of the formers ortem-
plets 8 and cotperate therewith to control the
lateral movéments of the bits when the ma-
chine is in operation. In order toreduce the
frictional contact Letween the parts 29 and
the templets to the smallest amount possible,
rollers 30 are applied to the upper ends of the
pins or stub-arms 29 and are positioned so
as to travel upon the directing edges of the
said templets. The central portion of the
bit-heads is straight, and the end portions
curve outwardly in opposite directions, and
the bits or knives 31, secured to the forward
portions of the bit-heads, conform in outline
thereto. It will thus be seen that the ad-
vancing ends of the knives or bits flare out-
wardly, whereas their rear ends approach,
and this is of advantage, since it enables the
blank or body to be turned to be gradually
conformed to the required or finished shape,
the rearorstraight portionsof the bitssmooth-
ing and finishing the article, which is rough-
ened by the advancing ends of the bits or
cutters. The bit-heads 26 have adjustable
connection with the cutter-head to admit of
their being brought closer together or sepa-
rated, according to the diametrie extent of
the article being shaped. For this purpose
the end portions of the cutter-head are lon-
gitudinally slotted, as shown at 32, and re-
ceive the pivot-fastenings 38 of the bit-heads.

Horizontal slots 34 are formed in the end

portions of the cutter-head 27 and receive
the rear end portions of the bit-heads and in-
tersect with the vertical longitudinal slots 32.

The bit-heads are normally held separated
at their free ends by means of coil-springs 35,
which are applied to therear endsof the said
heads and interposed between them and the
outer closed ends of the horizontal slots 34 of
the cutter-head. These springs maintain the
rollers 30 of the parts 29 in contact with the
directing edges of the templets 8. Inasmuch
as the bit-heads have adjustable connection
with the cutter-head, it is necessary to make
provision for the relative change of pesition
of the Dbit-heads with reference to the coil-

springs 35, so that the latter may perform the-
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function for which they have been provided.
Set-screws 36 are applied to the rear ends of
the bit-heads and are fitted into transversely-
threaded openings thereof and are provided
near their outer ends with shoulders 37 to
bear against the inner ends of the coil-springs
33, the latter having their outer ends fitted
into recesses formed in the outer walls of the
horizontal slots 34. The terminal portions of

the set-screws exterior to the shoulders 37 en-.

ter the inner ends of the coil-springs and cen-
ter and hold them in position. Upon rotat-
ing the set-screws the tension of the coil-
springs can be varied according to the nature
of the work, and provision is had for allow-
ing for the adjustment of the bit-heads with
reference to the cutter-head to vary the dis-
tance between the cutting edges of the bits.

In order that the bits may not take too large
a bite upon the article or body being oper-
ated upon, guides 35 are applied to the bit-
heads and are located in the rear of the bits
or cutters and consist of bearing-heads 39 and
shanks 40, the latter having adjustable con-
nection with the bit-heads by means of clamp-
screws 41, passing through slots 42, formed in
the shanks 40, and entering the bit-heads.
The inner or opposing faces of the bearing-
heads 39 are made hollow or concave, so as to
conform approximately to the circumference
of the article and codperate therewith in a
positive manner, 50 as to prevent splintering
of the blank or article, which would result if
the bits were permitted to obtain an unre-
stricted bite thereon. The extent of the ini-
tial operation of the bits is controlled in a
great measure by the relative position of the
guides 38, which are movedin oroutinorder to
secure the desired result. It will be observed
that the inner edges of the forward portions
of the bit-heads are beveled in opposite di-
rections in order to correspond to the bevel
of the cutting edges of the knives. This op-
posite beveling of the bit-heads is necessary
when it is remembered that they are disposed
upon opposite sides of the axial center of the
machine, so as to operate upon diametrically-
opposite portions of the article or body under
operation.

The head-spindle 43 is journaled in bear-
ings 44 and 45, applied to the front and rear
cross-bars of the frame 4, and is provided at
its inner end with a chuck 46 to grasp the
end of the blank or article in position forop-
eration. A collar or shoulder 47 is provided
on the head-spindle a short distance from its
inner end and bears against the outer ex-
panded end of the bearing 45, one or both
parts 45 and 47 being grooved to provide &

race, in which are seated antifriction-balls

forming a ball-bearing to reduce the friction
to a minimum amount. A gear-wheel 48 is
loosely mounted upon the spindle 43 and in-
termeshes with a corresponding gear-wheel
49, secured upon a longitudinal shaft 50. A
half-clutch 51 is applied to the outer or for-
ward face of the gear-wheel 48 and codperates

»

‘with a corresponding elutch member upon

the adjacent side of the drive-pulley 52, loose
and slidable upon the head-spindle. A gear-
wheel 53 is loosely mounted upon the outer
end portion of the spindle 43 and is provided
upon its inner side with a half-clutch 54, cor-
responding to the half-clutch 51 and adapted
to act jointly with the corresponding clutch
member upon the adjacent or opposing side
of the drive-pulley 52. This gear-wheel 53
is in mesh with an idler 55, which in turn is
in meshing relation with a gear-wheel 56, se-
cured upon the outer end of the longitudinal
shaft 50. The drive-pulley 52 is operated
from a suitable source of power by means of
a belt (not shown) in the ordinary manner
and is continuously driven in the same direc-
tion when the machine is in operation, the
arrow thereon denoting its direetion of rota-
tion. The clutches provided between the
drive-pulley and the gear-wheels 43 and 53
are of the friction type and are constructed
8o as to insure a firm and positive grip of the
cobperating elements when brought together
without requiring the expenditure of a great
amount of force to compe!l engagement of the
parts. When the drive-pulleyis in elutched
engagement with the gear-wheel 48, the mech-
anism for returning the cutter-head to a nor-
mal or starting position is brought into active
operation. At this time the head-spindle 43
remains stationary, because the drive-pulley
52 and gear-wheels 48 and 53 turn loosely
thereon. When the drive-pulley 52 is thrown
into gear with the gear-wheel 53, the head-
spindle isrotated and the feeding mechanism
brought into active operation toadvance the
cutter - head as the work progresses. The

gear-wheel 53 has aratchet-and-pawl connec-

tion of ordinary construetion with the head-
spindle, thereby admitting of a reverse move-
ment of the said gear-wheel 53 when the drive-
pulley 52 is clutehed to the gear-wheel 48 and
the shaft 50 is rotated to return the cutter-
head to its initial position. As shown, the
gear-wheel 53 is recessed in its outer face,
the rim encircling the recess being toothed,
as shown at 57. A wheel or disk 58 is secured
to the head-spindle 43, so as to rotate there-
with, and is provided with pawls 59, which
engage with the teeth 57 and cause rotation
of the head-spindle 43 when the drive-pulley
52 is elutched directly to the gear-wheel 53.
When the tail-stock is advancing toward
the head-stock, the gears 63 and 67 and shaft
60 revolve forwardly, while the shaft 50 and
its gears 49 56 revolve toward the shipper-
bar 67, as do also the head-spindle 43, drive-
pulley 52, and gear 53, for the reason that
the pulley 52 will be clutched to gear 53 and

the pawls 59 of the wheel or disk 58 will en-

gage the teeth 57. In thisoperation theidler
55 and gear 48 must necessarily revolve in
the reverse direction to the tail-spindle, pul-
ley 52, and gear-wheel 53 for obvious reasons.
When, on the other hand, the driver 52 is

clutched to gear 48 to retract the tail-spindle,-
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the gears 63 67 and shaft 50 and its gears 49
56 revolve in a direction away from the ship-
per-bar and the drive-pulley 52 and gear 48
toward said shipper-bar. The gear 53 also
revolves toward theshipper-barand reversely
to the driver 52 and gear 48, and the tail-
spindleremainsstationary, because the pawls
59 of the wheel or disk 58 will slip or ride
over the teeth 57. It will thus be apparent
that when the tail-stock advances the tail-
spindle, driver 52, and shaft 50 must revolve
in the same direction and that, on the other
hand, when the tail-stock recedes the driver
52 and the shaft 50 must revolve in reverse
directions, while the tail-spindle must re-
main stationary in order to prevent rotation
of the blank operated upon. It will also be
seen that the gear 53 must turn loosely on
the head-spindle when the tail-stock recedes,
but have a fixed engagement with said spin-
dle when the tail - stock advances. It will
thus be clear that as the gears 45 and 49 and
the gears 53, 55, and 56 are constantly in
mesh, and shaft 50 is therefore all the time
driven from the train of gears a$ one end or
theother, and from whichever end itis driven
itself drives the gears at the other end, the
ratchet is provided in order that the shaft 50
may not drive the spindle 43 through gear 53
when said shaft is driven by gear 44.

A transverse shaft 60 is journaled in bear-
ingsat the forward end of the machine-frame,

"~ and a beveled gear 61, secured thereon at an
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intermediate point, intermeshes with a com-
panion beveled gear (2, applied to the inner
end of thelongitudinal shaft50. Gear-wheels
63 are secured to the outer ends of the trans-
verse shaft 60 and mesh with rack-bars 64,
secured at their rear ends to the projecting
terminal portions of the cutter - head 27.
These rack-bars 64 are placed in the angular
spaces formed between the outer sides of the
longitudinal bars 1 and the lower faces of the
horizontal flanges 5 and are retained in place
at their forward ends by means of keepers
65. The transverse shaft 60 is adapted to be
driven in reverse directions according as the
cutter-head is required to be advanced or to
be returned to a starting position after hav-
ing completed its forward travel. As previ-
ously stated, the direction of rotation of the
shafts 50 and 60 is dependent upon the posi-
tion of the drive-pulley 52, which when in
engagement with the gear-wheel 48 éauses
the shaft 60 to rotate in such a direction as
to return the cutter-head to a normal po-
sition, and when said drive-pulley is in en-
gagement with the gear-wheel 53 the shaft 60
is rotated in a reverse direction and causes
a forward or advance movement of the cut-
ter-head. The end portions of the cutter-
head 27 extend through the guide-spaces 7
and beyond the outer edges of the horizontal
flanges 5 and are constructed so as to embrace
the latter upon three sides,thereby prevent-
ing vertical play of the cutter-head. The
rack-bars 64 have their rear ends attached in

"any substantial manner to the portions of the
cutter-head underlapping the horizontal
flanges 5, so as to touch the longitudinal bars
1 at their inner sides. A strip 66 is applied
to or formed with the outer side of each of
the rack-bars and overlaps the teeth or cogs
thereof and serves to exclude chips, dust, and
foreign matter from the toothed portions of
the rack-bars and from lodging upon the up-
per portions of the gear-wheels 63. The in-
ner bent ends 65* of the keepers 65 bear upon
the lower edges of the strips 66 and support
the rack-bars at their forward ends and pre-
vent crowding or binding thereof upon the
teeth of their actuating gear-wheels 63. Mech-
anism is provided and combined with the op-
erating parts to automatically reverse the
movement of the cutting mechanism, throw
the head-spindle out of gear, and stop the ac-
tion of the machine after the cutter-head has
been reset or returned to a starting position.
This mechanism consists, essentially, of the
following instrumentalities: Ashipper-bar67
i3 slidably mounted upon a side bar of the

frame 4 and has an arm 68 projecting there-
from and engaging with the drive-pulley 52.
A spring (9 is applied and codperates with
the shipper-bar to move it inward or toward

the tail end of the machine and to hold the

drive-pulleyin clutched engagement with the
gear-wheel 48 when the shipper-bar is unre-
strained. The spring 69 isof the coil and ex-
pansible type and is disposed at the outeror
forward end of the shipper-bar, and a hous-
ing 70 incloses both the spring and shipper-
bar. A lever 71 is fulerumed intermediate
of its ends upon a bracket extension 72 of the
frame 4, and its inner end interlocks with the
shipper-bar 67 by projecting into a notch
formed in the side thereof. An operating-rod
73 extends lengthwise of the machine and is
disposed subjacent to one of the longitudinal
bars 1, and its forward end is loosely and posi-

tively connected with the outer end of thele-

ver 71 and is bent downwardly and slotted,
-as shown at 74, to receive the outer reduced
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end of thelever 71. This construction admits .

of a limited vertical movement of the operat-
ing-rod at its forward end, which is essential,
as will appear presently, without resulting in
disengagement of the parts 71 and 73.
rear end of the operating-rod passes through
a keeper 75 and has an offstanding handle 76
to be grasped by the attendant when it is re-
quired tostart the machine. Theforward end
of the rod 73 passes through the keeper 65 and
is normally pressed downward by a spring 77,
of substantially bow form and fitted into the
upper portion of the keeper 65. A noteh 78is
formed in the lower edge of the front portion
of the rod 73 and is adapted to receive a pin
79, located at the head end of the machine, so
as to hold the drive-pulley 52 in clutched en-
gagement with the gear-wheel 53. A shoul-
der 80 is provided in the lower edge of the
rod 73 and a short distance in the rear of the

notch 78, and the portion of the rod between-
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the shoulder 80 and the notch 78 inclines,
thereby admitting of the rod 73 being moved

rearwardly when it is required to throw the

drive-pulley 52 from anintermediate position,
so as to bring the operating mechanism into
gear. When the shoulder 80 is in engage-
ment with the pin 79, the drive-pulley occu-
pies a position midway between the wheels
48 and 53 and the machine is out of gear, and
when the rod 73 is moved so as to cause the
pin 79 to become seated in the notch 78 the
machine is in gear, the head-spindle rotating
and the cutting mechanism advancing. The
operating-rod 73 has an inclined or cam por-
tion 81 near its front end, which normally
projects across the path of the arm 28 of the
bit-head on the same side of the machine with
the said operating- rod, whereby when the
cutting mechanism is nearing the limit of its
advancing movement said arm 28 will engage
with and ride upon the inclined portion 81
and lift the forward end of the rod 73 a suffi-
cient distance to clear the noteh 78 from the
pin 79, thereby permitting the spring 69,
which is at all times under tension, to act to
move the shipper-bar so as to throw the drive-
pulley 52 away from the gear-wheel 53 and
intoeclutched engagement with the gear-wheel
48, thereby reversing the movement of the
shafts 50 and 60 and causing a return of the
cutting mechanism to a starting position. A
stop 82 is applied to the rear portion of the
operating-rod 73 and is disposed so as to be
struck by the cutter-head as the latter is near-
ing the limit of its return stroke, whereby
the operating-rod is moved rearwardly a dis-
tance to throw the drive-pulley out of clutched
engagement with the gear-wheel 48, when the
shoulder 80 will engage with the pin 79 and
hold the machine ont of action.

The chuck 46, applied to the inner end of
thehead-spindle 43, is removably fitted there-
to, and consists of a base 83, having spaced
ears 34 at its ends and spring-actuated grip-
pers 85, pivoted intermediate of their ends to
the said ears 84. These grippers 85 are of
elbow form, and their horizontal members are
pivoted at an intermediate point between the
ears 84 and are spaced a distance from the
base 83. Springs 86 are interposed between
the base 83 and the inner terminals of the
members of the grippers parallel therewith
and are constriteted and positioned so as to
hold the outer or longitudinal members of the
grippers about at right angles to the plane of
the base 83 and in position to receive be-
tween them the end of the blank or article to
be turned.

In the practical operation of the machine
the tail-beam, consisting of the supports 11
and 12 of the tail-stock, is adjusted to vary
the distance between the head and tail spin-
dles according to the length of the article to
be shaped. After the parts have been prop-
erly adjusted the blank is placed between the
head and tail spindles, with its forward end
resting against the inner terminals of the

grippers 85. Thelever 20 isoperated to cause
a forward or inward movement of the tail-
stock, which causes the tail-spindle to grip
the blank and to force the latter against the
inner terminals of the grippers, which latter,
turning upon the pivotal supports, bring their

70

outer longitudinal members into foreible en- .

gagement with the sides of the blank, which
latter is firmly and securely held in place.
After the blank is made secure the lever 20 is
engaged with a notch or tooth of the bracket-
stand 19, thereby fixing the position of the
tail-stock and preventing accidental loosen-
ing or displacement of the blank. The at-
tendant now grasps the handle 76 and moves
the rod 73 rearward a distance to bring the
notch 78 into engagement with the pin 79 to
throw the machine into gear. The blank is
rotated, and the cutting mechanism is simul-
taneouslyadvanced. Whenthecutting mech-
anism is approaching the limit of its forward
movement, the arm or outer extension 28 of
the bit-head adjacent to the rod 73 will en-
gage with and ride upon the ineclined portion
81 of said rod and disengage it from the pin
79, when the spring 69, being unrestrained,
will throw the shipper-bar 67 and bring the
drive-pulley 52 into clutched engagement
with the gear-wheel 48 and reverse the move-
ment of the eutting mechanism and cause it
to return to a starting position in the manner
set forth. Asthe cutting mechanism is near-
ing the limit of its return movement it will
engage with the stop 82 in the manner sef
forth and move the rod 73 and shipper-bar
and throw the machine out of gear, when the
attendant can release the finished article and
place a new blank in position for a repetition
of the operation just described.

The pins or stub-arms 29 have adjustable
connection with the arms or extensions 28 of
the bit-heads 26 to admit of a relative inde-
pendent and lateral adjustment of the parts
30 and 26 tosuitthe character of work in hand.

The chuck 46 isrewovably attached to the
spindle 43,s0 as to be replaced by a holder of
different form—such, for instance, as shown
in Fig. 15, which is a bell-shaped spur A, the
flaring or bell-shaped portion being ribbed on
its inner side to preventslipping of the work.
This form of holder is used for straight work
and the chuck 46 for D work, such as shovel-
handles or other irregular work.

Having thus described the invention, what
is claimed as new is—

1. In a machine of the character set forth,
the combination, with a frame having lon-
gitudinal guides and longitudinally-extend-
ing templets, of a reciprocating cutter-head
mounted in said guides, a transverse tail-
beam also mounted in said guides toslide lon-
gitudinally of the frame, a stock slidable lon-
gitudinally of the frame in guides in the tail-
beam and carrying a series of pins atthe rear
end thereof, plates projecting rearwardly
from the beam and having handholds where-
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of the frame in the frame-guides, a bell-crank
lever having one arm thereof bifurcated to
form an open slot to engage either one of the
pins on the stock, an operating-lever, and a
link oranalogous connection between the op-
erating-lever and other arm of the bell-crank
lever.

2. In a machine of the character described,
the combination of a frame, templets applied
to opposite sides of and extending longitudi-
nally of the frame, a cutter-head reciprocat-
ing longitudinally between the templets, a
pair of bit-heads pivoted to the cutter-head
so as to be movable toward and from each
otherin a horizontal planeand laterally of the
frame and having members traversing the
templets, and springs acting upon the bit-
heads to force the same apart and hold said
members in engagement with the templets.

3. In a machine of the character described,
the combination of a frame having longitudi-
nal gunideways, templets applied to the frame
above said gnideways, a reciprocating cutter-
head movable in the guideways, a pair of op-
posing bit-heads pivotally connected to the
cutter-head so as to be movable toward and
from each other and having armsentering the
guideways and carrying rollers traversing the
templets, and springs acting on the arms of
the bit-heads to force said heads ontwardly
and hold the rollers in engagement with the

templets.

35
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4. In a machine of the character described,
the combination of a frame, a templet applied
toand extending longitudinally of the frame,
a longitudinal reciprocating cutter-head ex-
tending lengthwise transversely of the frame
and provided with a longitudinal slot, a bit-
head pivotally mounted in said slot to swing
laterally of the frame and carrying a roller
traversing the templet, a spring arranged in
said slot and acting on the bit-head to force
it outwardly and hold the roller thereof in
engagement with the templet, and means for
varying the tension of said spring:

5. In a machine of the character described,

. thecombination of a frame, a templet applied
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thereto, a reciprocating cutter-head, and a
bit-head pivotally connected to the cutter-
head and controlled in its lateral movement
by the templet, said bit-head having straight
rear finishing portions and flaring forward

“ends, cutters secured thereto and similarly

constructed, and guides applied to the bit-
head in rear of said finishing portions.

6. In amachine of the character described,
the combination of a head-spindle, a cutting
mechanism, actuating mechanism for recip-
rocating the cutting mechanism and includ-
ing a shaft, independent sets of gearing be-
tween the head-spindle and the said shaft for
rotating the latter in reverse directions, one
of said sets of gearing being loosely mounted
upon the head-spindle and the other having
a ratchet-and-pawl connection therewith, a
driver loosely mounted upon the head-spin-
dle and adapted to be moved into clutched

engagement with either of said sets of gear-

ing, a shipper-bar for operating the driver,
an, operating-rod for actuating the shipper-
bar, and means forming part of both the op-

erating-rod and cutting mechanism for locat- -

ing said rod and holding the driver out of ac-
tion orin clutched engagement with the gear-
ing for operating the head-spindle and actu-
ating the feed mechanism to advance the cut-
ting mechanism.

7. In amachine of the character described,
the combination of a spindle, of gear elements
loosely mounted upon the spindle and spaced
apart, a ratchet and pawl between one of the
gearelementsandthespindle, adriver mount-

ed toslide and to turn loosely upon the spin-

dle, independent clutches for throwing the
driver into engagement with one or the other
of the said gear elements, a shaft, connections
between said shaft and the aforementioned
gearelements forcausing one of said elements

to rotate the shaft in the reverse direction.

from the other, a cutting mechanism, a feed-
ing mechanism for reciprocating the cufting

mechanism and actuated from the aforesaid

shaft, a spring-actuated shipper-bar opera-
tively connected with the driveraund normally
tending to hold the said driver in clutched
engagement with the gear element loosely

mounted upon the said spindle and opposite:

the gearelement having the pawl-and-ratchet
engagement therewith, and a rod operatively
connected with the shipper-bar and having

an inclined portion projecting across the path.

of a portion of the cutting mechanism. .

8. In a machine of the character deseribed,
the combination of a spindle, cutting mech-
anism, feeding mechanism for reciprocating
the cutting mechanisin, actuating mechanism
comprising two independent sets of gearing
and a driver adapted to be clutched with
either set of gearing for moving the feeding
mechanism in reverse directions, a shipper-
rod for moving the driver and spring-con-
trolled to return the same to its normal posi-
tion, a keeper having a pin, and a rod sliding
through the keeper and connected at its front
end with the shipper-bar and provided adja-
cent thereto with notches to engage said pin,
at its rear end with a stop to abut against a

part of the cutting mechanism and bebween.

said parts with an inclined surface to be en-
gaged by another part of the cutting mech-
anism. . ' .

9. In a machine of the class described, the
combination with the frame provided with a
longitudinal guideway, a templet applied to
the frame, a reciprocating cutter-head, of a
bit-head pivotally connected with the cutter-
head and having an outwardly-extending arm
entering the said guideway and forming a
support for the free end of the bit-head, and
a pin or stub-arm projecting from the said
outwardly-extending arm and bearing against
the directing edge of the templet to control
the movements of the bit-head, substantially
as set forth.
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10. In combination, in a machine of the
character set forth, side longitudinal guide-
ways, a reciproeating cutter-head directed in
its movements by the said guideways, tem-
plets located adjacent to the guideways and
disposed parallel with the line of travel of the
cutter-head, bit-heads loosely connected at
one end with the cutter-head and having out-
wardly-extending arms at their free ends to
enter the aforesaid guideways and support
the bit-heads at their free ends, and pins or
stub-arms projecting from the said outwardly-
extending arms of the bit-heads and adapted
to bear against the directing edges of the
templets to control the lateral movements of
the bit-heads, as and for the purpose set forth.

11. In a machine of the class described, the
combination of a head-spindle, reciprocating
cutting mechanism, actuating mechanism for
imparting a reciprocating movement to the
cutting mechanism and including a shaft, in-
dependent sets of gearing connecting the said
shaft with the head-spindleand adapted to ro-
tate the shaftin reverse directions, one of the
said sets of gearing having a ratchet-and-pawl
connection with the head-spindle, a driver
loosely mounted, clutches between the said
driver and the said sets of gearing, and means
for shifting the driver to throw either set of
gearing into active operation according tothe
required direction of rotation of the afore-
mentioned shaft, substantially as and for the
purpose set forth.

12. In combination, a head-spindle, a cut-
ting mechanism, actuating mechanism for re-
ciprocating the cutting mechanism and in-
cluding a shaft, independent sets of gearing
connecting the head-spindle with the said
shaft for rotating the latter in reverse direc-
tions, one of the said sets of gearing being
loosely mounted upon the head-spindle and
the other having a ratehet-and-pawl connec-
tion therewith, adriver loosely mounted upon
the head-spindle and movable longitndinally
thereon, clutches between the driver and the
said sefs of gearing, and means for throwing
the driverinto clutched engagement with one
or the other of the aforesaid sets of gearing,
substantially as and for the purpose set forth.

13. In combhination,aspindle,gear elements
loosely mounted upon the spindle and spaced
apart, a ratchet and pawl between one of the
gearelements and the spindle,a driver mount-
ed to slide and to turn loosely upon the spin-
dle, independent clutches for throwing the

driver into engagement with one or the other
of the said gear elements, a shaft, connec-
tions between said shaft and the aforemen-
tioned gear elements, a cutting mechanism,
a feeding mechanism for reciprocating the
cutting mechanism and actuated from the
aforesaid shaft,aspring-actuated shipper-bar
operatively connected with the driver and
normally tending to hold the said driver in
clutched engagement with the gear element
loosely mounted upon the said spindle and
opposite the gear element having the ratchet-
and-pawl connection with the spindle, a rod
operatively connected with the shipper-bar
and having an inclined portion projeeting
across the path of a portion of the cutting
mechanism, and locking means for securing
the operating-rod when the shipper-bar is
moved againstitscontrolling-spring, substan-
tially as and for the purpose set forth.

14, In combination., a spindle, a cutting
mechanism, a feeding mechanism, actuating
mechanism for the feeding mechanism in-
cluding a shaft, independent gearing between
the said shaft and the spindle and having
loose connection with the latter, a ratchet-
and-pawl connection included in the other
set of gearing, a driver adapted tobe brought
into clutched engagement with either set of
gearing for rotating the shaft in reverse di-
rections, a spring-actuated shipper-bar nor-
mally tending to hold the driver in clutched
engagement with the gearing for returning
the cutting mechanism to a starting position,
an operating-rod having an inclined portion
normally projecting in the path of a portion
of the cutting mechanism, means for secur-
ingtheoperating-rod when thelatteris moved

to throw the driver into an intermediate po-

sition or into clutched engagement with the
gearing for operating the spindle, and feed-
ing mechanism to advance the cutting mech-
anism, and a stop applied to the operating-
rod and projecting in the path of the cutting
mechanism for throwing the machine out of
gear when the cutting mechanism hasreached
a normal position after being operated, sub-
stantially as described.

In testimony whereof I affix my signature
in presence of two witnesses.

MONTGOMERY G. BLUE [L s]

Witnesses:
F. M. MILLER,
E. A. RITTER.
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