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To all whom it may concern: .

Be it known that I, THoMAS OLDHAM BEN-
NETT, of Manchester, in the county of Lancas-
ter, Kingdom of Grreat Britain, have invented
new and useful Improvements in the Constrae-
tion of Machinery or Apparatus for the Manu-
facture of Wood-Screws and Serew-Nails, of
which the following is a specification.

My improvements relate to the shaving,
nicking, pointing, and worining of screw-
blanks, the operation of which are all of them
combined inone frame, and the action through-
out is"automatic, '

The main part of my improvements relates
to a double carrier having an oscillating and
semi-rotary motion imparted to it, in-combina-
tion with a shaving-spindle and worming-spin-
dle and operating mechanism, whieh, with
further improvements relaiing to. details in
the construction- of the screw-machine, are
more fully described hercinafter.

The ordinary method of finishing screw-
blanks is to Lave two distinet and separate
machines, one for shaving and nicking and
the other for pointing and worming the blank.

The object of my improvements is to finish
@ serew-blank in all its processes in one ma-
chine, thereby saving the extra labor required
for two separate machines. It also gives more
time for the shaving and nicking operations,
- whereby the tools used for these operations
Iast much longer and need not be replaced so
often, and it necessarily makes a larger per-
centage of good work, and will be freer from
breakages and require less repairs.

Auother object is that my improved machine
takes up less floor-space, and requires less
power and less labor for the same guantity of
screws manufaetured by other machines. .

Another part of my invention relates to a
carrier having a set of my improved fingers
(or ordinary fingers) on each end thereof, with
an oscillating motion to convey the carrier-
fingers centrally to receive a partly-finished
blank from the shaving-spindle, and to pre-
sent a partly-finished blank which has Deen
previously received from- the shaving-spindle
on theother end of the carrier to the worming-

spindle. The carrier has a semi rotary motion

given to it about an axis common to both fin-
gers, which conveys the blank from the shay-
ing to the worming spindle, and by the semi-
rotary .motion it brings the fingers (which
have jnst deposited the blank into the Worm-
ing-spindle) empty and ready to receive the
blank when partly finished from the shaving-
spindle.

The mechanism for giving the oscillating
and semi-rotary motion to the carrier is as fol.
lows: To obtain the latter motion of the car-

‘rier, I place it on the shaft which works the

carrier-frame, the center of the shaft bein g the
axis common to both fingers. On this axis is
Tastened a bevel-wheel pinion, gearing into a
bevel-wheel running loose on the oscillating
shaft on which is fastened-the carrier-frame,
this latter shaft being at right angles to the
semi-rotary shaft. Attached to the Devel-
wheel is a ratchet-wheel, into which works a
pawl pivoted to a lever on a hollow oscillating
shaft. Through this hollow shaft runs the
shaft on which is fastened the carrier-frame,
and by the movement of this shaft, which is
obtained by a suitable cam giving motion to
a cam-lever connected by a suitable rod to a
lever on the other end of the hollow shaft,
action is given to the pawl, which, at the proper
time, comes. into contact with the notches of
the ratchet-wheel and gives the seini-rotary
motion fo the carrier. To hold the carrier in
its proper position in relation to the spindles,
after the semi-revolution has been given to it,
I place and fasten on the semi-rotary shaft a
disk-plate having two notches on its periphery
diametrically opposite to each other, into one
of which the stop enters and holdsitin proper
position until it is rotated another half-turn.
The stop, being fixed to a flexible spring, is
easily forced out of the notch and a semi-
revolution given to the carrier, upon which the
notch on theopposite sideof the disk is brought
rounid to the stop, which enters and holds it in
its proper position until the carrier requires
another semi-revolution.

To obtain the oscillating motion I fasten
the carrier-frame containing the carrier and
other adjuncts described on an oscillating
shaft at right angles to the semi-rotary shaft,
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and passing through the hollow shaft which
actuates the semi-revolution of the carrier.
On the shaft previously described on which
the carrier-frame is fastened is a lever con-
nected to a cam-lever by a connecting-rod, the
said lever being actuated by a suitable cam
to give the oscillating motion required.

The bevel - wheel being attached to the
ratchet-wheel and loose on its shaft, as al-
ready described, and oscillating with the car-
rier-frame, it is necessary that the paw! should
not be in gear with the ratchet-wheel except
when it is required, and to accomplish this I
give the pawl, with its lever, a little longer
traverse than that necessary to rotate the car-
rier a semi-revolution, and by these means the
pawl can be thrown out of gear by having a
projection on it coming in contact with a pro-
jection placed on the frame of the machine,
and by the extra traverse of the pawl it falls
into and gears with the ratchet-wheel at the
proper time.

By the combination of the oscillating and
semi - rotary motion of the carrier a partly-
finished blank is received by the shaving-spin-
dle and a partly-finished blank presented cen-
trally to the worming-spindle.

The spindles having their rear ends ranning
in the same direction, and oue part of the ma-
chine operating to shave and nick the head of
the blank and theother part of the machine cut-
ting the worm or thread on the blank, it will be
perceived by any one conversant with screw
machinery that it is necessary to give the blank
a half-turn after being received by the carrier-
fingers from the shaving-spindle, so as to pre-
sent the head of the blank to the worming-
spindle, to be held by the jaws and rotated by
that spindle, so as to rotate the bLlank to be
operated upon by the cutter to form the thread.

Another part of my invention relates to the
fingers of blank -carriers, whereby I make
both fingers adjustable by a set-screw, so as
to be easily adjusted centrally with the spin-
dles; and each finger being fixed to the carrier-
head with only one pin and held in their
proper position by springs, they are allowed
to move outward at right angles to the axis of
the blank; or I can make the fingers of flexi-
ble steel, so they would only require to be piv-
oted by one pin for both fingers and adjusted
as previously described—that is, in case the
carrier-fingers have just deposited a blank in
the spindle, and the spindle-jaws having closed
on the blank, but so that the blank does not
run axially with the spindle, the fingers are
not strained by the blank describing a larger
circle while rotating, but are allowed by the
springs to give way, and after being freed
from the blank immediately return to their
former position.

I am aware that somewhat similar fingers
have been used in connection with screw-ma-
chines, one method being to have only one
finger movable, the other being fixed in the
head of the carrier.

Another method is to make the fingers of
flexible steel, and adjustable by a screw and
nut; bat neither of these methods possesses the
same advantages as the adjustable fingers
herein described.

For short blanks the shaving and nicking
operations have ample time to prepare a blank
while the pointing and worming mechanism
is completing the blank already prepared by
the shaving and nicking mechanism ; but in
long blanks the worming operation is much
slower, and the shaving and nicking operations
may be arranged to operate on two or more
blanks while the wormer is operating on one.
The extra blanks shaved and nicked overand
above what are required to supply the wormer
can be thrown out of the shaver-spindle and
caught in a receptacle and transferred in the
ordinary way to a single worming-machine.
This would be accomplished without prejudice
to my combined machine, for the arrangemens
would be such as to supply its worming at the
proper time by the carrier retaining one of the
blanks after being finished by the shaving-
spindle, and transferring it, as previously de-
scribed, to the worming-spindle.

To shave and nick two or more blanks while
the worming mechanism is operating on one
would merely require a slight alteration to the
cams.

Referring to the drawings, Figure1 isan end
elevation. Fig. 2 is a side elevation on worm-
ing side. Fig. 3 is an end section through
line 12 in Fig. 4; Fig. 4, plan. Fig. b is a
back elevation on shaving side ; Fig. 6, worm-
ing-spindle, partly in section; Figs. 7 and 8,
shaving-spindle, partly in seetion. Figs.9and
10 show a portion of a double carrier with
flexible finger.

Inorder that the said invention may be more
easily understood, I will now give a deserip-
tion of the mechanism and of the differentop-
erations by which the machine is enabled to
perform its several operations, the same let-
ters of reference indicating the same parts.

I will now describe the mechanism con-
nected with the operation of shaving the blank.
The blank is conveyed into the shaving-spin-
dle A from the hopper - rails in the ordinary
manner, (not shown in the drawings,) and held
by the griping-jaws d?, actuated through a
clateh-rod, o, Figs. 1, 3, 4, 5,7, and 8, this rod
being operated by cam gy’ on cam - shaft I
through pin R? on shaft Q', on the other end
of which is an arm, P/, which engages with
the clutch-rod O’ at the proper time to operate
the griping -jaws d%. When the clutch - rod
moves rearward the jaws are allowed to be
opened by the springs @, fastened to griping-
jaws and pressing on under side of sleeve ¢’
The spindle A is made to rotate on its axis
through pulley Z by a belt connecting with
pulley W?, fastened to spur-wheel M’, running
loose on its shaft and driven from worming-
spindle E by wheel N,

The shaving and reshaving of the blank is
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operated by the shaving - cutter held in tool- |

box @&, which rocks in bearings on the fixing I,
and is fastened to slide X by screws, §o as to
allow of a slight swiveling motion of the tool-
box G for more accurate adjustment. The mo-
* tions necessary for the shaving and reshaving
of the blanks are produced by a cam, 7, on
shaft IF, which actuates a lever, N, fastened
to the end of rod Y, Figs. 1, 4, and 5.  On this
rod is a lever, ¢!, in contact with a projecting

arm from tool-box G by adjusting-serew

B'. This screivis for accurately adjusting the
cutter to turn the blank to its required diame-
ter.  The lever N is held onto the-face of the
cam t' by the action of a spiral spring. The
blank is rotated by the.shaving - spindle, run-
ning in bearings in a frame capable of moving
downward in an are of a eircle whose axis is
in the center of the shaft J, onto which the
frame B is fastened. This shaft is placed lon-
gitudinally and has its bearings in the frame
of the machine.

To Lold the shaving-spindle in its position
for shaving and reshaving a blank, a disk, L?,
is fastened to a shaft, J', with a notch on its
periphery, into which a stop-lever, D?, enters,
beld by a spiral spring, Figs.3and 5. When
the spindle is required t6 move downward this
stop-lever D? is drawn out by a projection, Iz,
Fig. 3, on cam ¢/, and about the same time the
cam ' operates the lever I!, which, being con-
nected to the spindle-frame B by a rod, f3, al-
lows the shaving-spindle to move downward
in an are of a circle to carry the blank; which
is still held in the gripingjaws @, to the nick-
ing-saw K, and after having the nick cut in
the head of the blank the cam ! brings it
back to its former position, where it is held
firm by the stop-lever D2 entering the notclh
in disk I}, and the blank is then reshaved to
remove the burr left by the action of the saw.

To steady the blank while being shaved
and reshaved it is rotated against the back-
rest H, Figs. 1, 4, 5; but prior to the shaver-
spindle falling downward to the nicking-saw
K (and when the nicked blank is being taken
from the spindle and another blank being
-griped to go through a similar operation) the
back-rest is allowed.to fall back out of the way
by the action of the sliding cam ¢, which re-
ceives its motion through a rod, d', connected
to the slide §'. The sliding cam ¢! slides lon-
gitudinally on shaft J’, and the projection on
the cam slides past the-projection €2 on the
back-rest H, and a spiral spring attached to
the back-rest draws it:back from the blank.

After the blank has been shaved, nicked,
and reshaved the clutch-rod O, Figs. 4, 5, 7,
and 8, moves outward and allows the griping-
levers d* to openh. The spiral springs ¢3, Figs.
5, 7, and 8, acting through bar A% on which is
rod #, placed centrally in spindle, push out the
blank against the end of the rod ¢!, Figs. 4 and
5, whence it is taken up by.the carrier-fingers,
. to be conveyed by them to the worming-spin-
dle. o R

Iwill now describe the operation of nicking.
The saw K receives its rotary motion from the
shaft D!, Figs. 2, 3, 4, which is driven from
gear-wheels on end of frame, (see Figs. 1, 3, 4,
and 5,) through spur-wheels 1! F2, which gives
motion fo theshatt G2 on whichisabevel-wheel,
1?, Fig. 1, gearing into another bevel-wheel,
, fastened to spur-wheel 7, whose axis is the
axis of the oscillating saw-frameM, and which
drives the wheel S on the end of saw-shaft /2.
The saw-frame M, containing saw K, has an
oscillating motion on the shaft K, Fig. 5, car-
rying the spur-wheel 7, so as to bring the saw
K up to the blank at the proper time to cut the
nick, and also to carry it back from the blank
when the nick is cut. An adjusting-screw, ¢2,
connects the oscillating saw-frame M to a lever,
¥, but is not fast to it; and to keep the pre-
viously-mentioned frame against the screw g2
a spiral spring is attached to the lower end
of the frame, above the axis on which it works,
and on the lever y moving outward from the
saw-frame the action of the spiral spring keeps
the frame against the screw ¢?. The lever yis
fastened on the rocking shaft », on which is a
lever, », (also fast to shaft «,) connecting with
lever w by rod and spring ¢ on rocking shaft

J&* On other end of this shaft 2 is a eam-

lever, k%, operated by cam 2. The lever &? is
held to the cam by the action of a spiral spring.
The adjusting-screw ¢? is to set the saw to cut
the required depth in the head of the blank.

The adjusting-screw j' is to adjust the saw
transversely and centrally with the blank-
head. The spring m? keeps the point of the
screw j! against slide X.

To hold the blank firm while the saw K is
operating, the shaving-spindle moves down-
ward, as already described, with a blank in
the grasp of the griping-jaws d? on the restJ,
and is grasped by the lever U’ through the
action of a spring acting on the lever and cam
n? When the blank is nicked the lever U’ is
lifted from the blank through the action of
cam 7% and the shaving-spindle is free to be
returned to its previous position.

I will now describe the mechanism for push-
ing in the blank and working the shaver back-
rest H. The saw-frame M is also operated by
aportion of this mechanism. Thecam 2gives
motion to the lever &? on the end of the oscil-
lating shaft 7, Figs. 1, 2, 4, and 5, on the
other end of which is a lever or arm, w, con-
nected to the lever » by rod and spring .
The lever v is fast on shaft w. On this shaft
is also fastened a lever, y, giving motion to
the slide &', to which is attached a rod, d',
passing through the frame of the machine,
and connected with the sliding cam ¢, which
gives the required motion for working the

- back-rest H. On the lever y is a swivel, p?,

through which passes an adjusting-screw, ¢,
connecting with the screw-frame, as previously
described. On the end of the slide b! is arod,
¢', to push the blank (when delivered by car-
rier, not shown in the drawings) into the shav-
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ing-spindle, to be griped by the jaws. Therod
¢ also allows the blank to butt 2gainst it
when being delivered from the shaver-jaws
after being shaved and nicked, so that the
blank may be received by the carrier-fingers.

I will now describe the operation of the os-
cillating and semi-rotary carrier D, Figs. 1,
2, 3,4, 5. This carrier has a pair of adjusta-
ble fingers on each end. The fingers a are
pivoted to the head of the carrier D, and have
spiral springs ¢* ¢%, which keep them in posi-
tion in relation to the other fingers, ¢ ¢, which
are also pivoted to the head of the carrier D,
and have spiral springs »* #* to keep them
against the set-screws d d. (See Fig.1.) The
said mentioned set-screws d d are to regulate
the fingers centrally with the sbhaving and
worming spindles, and Dby the action of the
above-named springs the fingers are kept in
proper position; but when their functions are
required they are enabled to grasp a blank;
also, in case a blank does not rum axially in
the shaving or worming spindle, the fingers
@ a ¢ ¢ are allowed to follow the motion of the
blank, and by the action of the before-men-
tioned springs the fingers are brought in their
position against the set-screw as soon as the
blank is relieved from the bLefore-mentioned
spindles.

Figs. 9 and 10 shown another method of ad-
justable finger. P m?® are flexible steel fin-
gers, fastened tolever#? pivoted in head of car-
rier D, and is free to move on.the pino®. d is
a set-screw for adjusting the fingers, and p? is
a spiral spring to keep the fingers bearing on
the end of the set-screw.

The mechanism for giving the oscillating
and semi-rotary motion is as follows: To ob-
tain the latter motion of the earrier D, I fasten
it on a shaft, j, Fig. 1, in the carrier-frame C,
the center of the shaft being common to the
axis of both fingers. On the shaft j is fastened
a bevel-pinion, f, gearing into a bevel-wheel,
g, Fig. 4, loose on the oscillating shaft L. On
this shaft L is fastened the carrier-frame C.
Attached to the bevel-wheel g is a ratchet-
wheel, ¢,into which gearsa pawl, &, pivoted to
a lever, V, on the hollow oscillating shaft S%
On the other end of the hollow oscillating shaft
S% is another lever, [, connected by rod » to
Iever #, Figs. 3 and 4, working on cam ¢!, by
which the semi-rotary motion is given to the
carrier D. To hold the carrier in relation to
the shaving and worming spindles after the
semi-revolution has been given to it, a disk-
plate, b, having notches 7 j* diametrically op-
posite to each other, is fastened on the shaft
J, and a spring-stop, e, Fig. 1, enters and holds
it until it is to be rotated another half-turn.
The bevel-wheel gbeingattached totheratchet-
wheel 7 and loose on the shaft L, as already
described, and the oscillating motion of the
carrier-frame C, and the bevel-wheel g being
in gear with the bevel-pinion £, alSooscillating
with the carrier-frame C, it is therefore neces-

gary that the pawl & should not be in gear with

the ratchet-wheel i until required to give the
carrier D the semi-rotarymotion; and toaccom-
plish this the lever V, with its pawl &, has a
little longer traverse than is necessary to ro-
tate the carrier D a semi-revolution, and the
pawl &, having on it a projection, comesin con-
tact with a portion of the frame k, Figs. 1 and
4, of the machine, which lifts the pawl clear of
the ratchet-wheel g and holds it in this position
until required to give another semi-revolution.
To give the semi-revolution of the carrier the
movement of the lever V allows the pawl to
fall into and gear with the ratchet-wheel ¢ at
the proper time.

I will now describe the oscillating motion of
the carrier D. The carrier-frame C (contain-
ing the carrier D and the adjuncts described)
is fastened on shaft L, which passes through
the hollow shaft S, (being loose therein,) and
has a bearing on the frame of the machine.
The shaft L has fastened on it a lever or arm,
m, Figs. 3, 4, and 5, connected with a cam-
lever, 42, by connecting-rod 0. This cam-lever
u? has motion given to it by a cam, ', which
produces the oscillating of the carrier D re-
quired. The lever #? is held on the cam by a
spiral spring.

I will now deseribe the motion for operating
the back-rest T, Figs. 1, 2 and 4, and pushing
the blank into the worming-spindle E. A
cam, g', gives motion to lever v? fastened ona
hollow rocking shaft, w? on the other end of
which is a lever, #, working (by means of rod
and spring 4?) a lever, z, whieh in its tarn
works aslide, a'. Connected with this slide is
a rod, ¢, sliding through the frame of the ma-
chine and fastened to the sliding cam U, which
gives the necessary movements to the back-
rest T. On the end of the slide a! is a rod, f,
which at the proper time pushes in the blank
brought by the carrier-fingers into the worm-
ing-spindle.

1 will now proceed to describe the devices
for pointing the blank, (see Figs, 1, 2 and 4,)
consisting of the tool-holder Iy which carries
its pointing-tool and is free to slide on bar R,
upright shaft W, with levers p' and o', and
oscillating in fixing A, and operated by lever
m' throngh rod #' by cam ¢%- When the blank
is griped by the worming-jaws b5 lever p!
pushes tool-holder I, carrying pointing-cutter,
toward the end of the blank, and by its move-
ement forward carries an arm projecting from
it with adjusting-screw G aleng the former g,
which hasonit a projection which gives arock-
ing motion to the tool-holder I’ and presses
it forward to point the blank., Secrew G'is
for adjusting pointing-tool to the required
depth after the blank is peinted. The tool-
holder I’ is allowed to fall back from the end
of theblank to its former position by the action
of a spiral spring.

I will now describe the meechanism con-
nected with the worming operation, Figs. 1,
2, 3, 4, and 6.

E isthe worming-spindle; %?, griping-jaws;
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12, sleeve "containing wedge a? for closing:
jaws ®; K/, pulley;-S, tool-holder carrying
cutter fastened on'bar R, on which is a pro-

jecting arm, B?, with adjustm g-screw H’, back-

rest T, contalmnw die for steadying blank ; 3 U,
shdmg cam for opelatlng back-rest T, spur-
pinion W, gearing in wheel X’, on Whlch is
fastened pinion Y, gearing in 1ts turn with
wheel Z/ and giving motion to shaft D!, on
which is fastened cam €/ for giving longltud1

nal motion to bar R through slide P, to which
is fastened tongue Q.

. Whenitis required to dlschqroe the finished
screw. in the worming-spindle “and admit a
blank to be opemted upon, the tongue Q is
disengaged from the arm o’ Flg 3, and allows
the, tool-holder to remain btatlonary This is
effected by the. cam s working cam-lever b,

‘which is connected by a rod, %, to lever T’

pivoted 1o the transverse sllde A2 The tune
“for changing the blank in the worming-spin-

dle having anlved the cam s allows the trans-

verse slide A? to move inward toward the ma-

chine and disengages the tongue Q from arm
@, fastenéd to bar R. The cam s also forses
the point of the cutter against the blanks to
give the requisite depth ‘of thread. Cam B’
acts on pin %, attached to lever T. This mo-
tion allows the tool-holder carrying worming-

tool to fall back from the blank at every pass
over of tlie cutter, for, the blank not being
finished at one cut, it is necesswry that the cut-

ter should clear 1he blank when traversing
back to commence another cut across it, and
while the cutter is traversing across the blank
it is being forced deeper at every traverse by
cam ¢ until it has had the required number
of traverses to finish thescrew. At each trav-
erse of the bar R rearward the set-screw u!
strikes against the frame, and when the tongue
Q disengages from arm a® keeps the bar in
right position to be engaged by the tongue at
the required time. TFormer F!is attached to
the end of the slide A%, which acts against the
adjusting-serew H', passing through .the arm

"~ B2 and causes the catter to move farther for-

Ward as it approaches the end of the blank,
by which means a gimlet-pointis given to the
serew. The screw H'is kept on face of former
I by a-spiral spring, which also brings bar R
back for each separate traverse.

The griping of -the worming-jaws is per-
formed in the following manner: On the slid-
ing rod 8! is a pin, d% which worksin the cam-
groove 2/, which gives a longitudinal motion
to the rod S', which works the lever R! by
means of two collars, ¢* €%, fastened on the rod.
The lever R'is pivoted on the fixing C? and is
attached to the sleeve 12 by pins ¢ ¢® in the
groove on sleeve, and moves the sleeve L2 on
which is wedged piece a?, sliding inside the
worming-spindle, which, on bemg drawn away
from the griping-jaws 0% the jaws are opened
by springs &° &° fastened to them and press-
ing on the unde1 sideof the sleeve L%, 'When

the sleeve is moved forward the jawsare closed
on the blank,

I will now give a bnef deseuptlon showing
how a serew-blank is finished in this machine.

The blank is fed into the shaving - spindle
f10m the conduector or hopper-rail in the or-
dinary way (not shown in the drawings) and
grasped by the jaws of the spindle, which ro-
tates the blank against the shaving-tool to
turn up the head. After the blank has been
shaved the shaving-spindle falls down in an
are of a circle and moves inward toward the

machme, carrying the blank still in the grasp

of the jaws. This movement inward of ithe
shaving-spindle causes the belt which drives
it to become slack, and therefore the rotary
motion of ‘the spindle ceases. The spindle
having fallen down, as already described, the
blank is grasped by a lever onto a rest and
nicked by the nicking-saw. After the latter
operation is performed, the shaving-spindle
is moved upward by the mechamsm already
described, and the belt is tightened and ro-
tates the spindle. The blank is now reshaved,
or the burr taken off which was left by the
saw. The carrier-fingers now descend and
pass over the blank, which is released from the
griping-jaws and pushed out from the spin-
dle by a spring. By the osmllatmo motion
connected with the carrier-fingers the blank
is now taken away from the shavmo -spindle,
and the shaving-spindleisfree to operate on an-
other blank in a similar manner. The carrier-
fingers on the other end of the oscillating and
semi-rotary carrier, having previously obtained
a blank in like manner, and the carrier hav-
ing received a semi-rotary motion, as previ-
ously described, move down to the worming-

Sspindle, when the blank is pushed into the

worming-spindle to be operated upon by the
worming mechanism, and the blank is rotated
by the griping-jawsof the worming-spindle and
operated upon by a pointing- tool to prepare
the point. The worming-cutter then passes
over the blank a sufficient number of times to
cut the thread by the mechanism previously -
described, and when the screw is finished the
jaws are released and the blank is let fall into
a receptacle belovw.

I claim as my invention—

1. In aserew-machine, the double carrier D
provided with adjustable fingers at each end
in combination with mechanism for 1mpart1nnf
thereto an oscillating and semi-rotary motion,
as set forth.

. The combination of the double earrier D
with the shaving-spindle A and worming-spin-
dle E and mechanism for imparting an oscil-
lating and semi-rotary motion to the said car-
rier, substantially as ‘and for the purpose set
forth.

3. The combination of the worming-spindle
with the pointing- cutter holder I, for mer ¢,
vertical shaft W, lever p', and mechanism for
operating said shaft w.
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4, The combination of the worming-spindle
with cutter-holder I/, former ¢, screw G', shaft
‘W, leverd o! and p', rod 2!, lever m!, and cam
o%, all substantially as specified.

5. The combination of a spindle, E, worm-
ing-cutter holder S, sliding and oscillating bar
R, arm 43, slide P, and tongue Q, as set forth.

6. The combination of a spindle, E, worm-
ing-cutter holder 8, and bar R, having an arm,
B?, with slide A% and former F! and devices
for operating said slide, substantially as de-
scribed.

7. The carrier D, provided with pivoted
spring - fingers, set-serew d, and spring »* p°,
as and for the purpose set forth.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
seribing witnesses.

THOS. O. BENNETT.

Witnesses:
JNo. HUGHES,
CHARLES DAVIES.




