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UNITED STATES

PaTenT OFFICE.

EDWARD RIVETT, OF BOSTON, MASSACHUSETTS, ASSIGNOR OF ONE-HALF
TO DAYID HUNT, OF SAME PLACE.

BALL-TURNING MACHINE.

SPECIFICATION forming part of Letters Patent No. 586,801, dated J uly 20, 1897.
Application filed February 19, 1897, Rerial No. 624,162, (No model.)

To all whom it ny concerr:

Be it known that I, EDWARD RIVETT, of
Boston, county of Suffolk, and State of Mas-
sachusetts, have invented an Improvement
in Ball-Turning Machines, of which the fol-
lowing deseription, in connection with the
accompanying drawings, is a specification,
like letters on the drawings representing like
parts.

This invention has for itsobject to improve
the construction of ball-turning machines,
whereby the balls may be turned more truly
spherical and may be cut or separated from
the stock without forming ov providing flat
or other irregular or non-spherical faces or
fins at such point of severance.

In carrying out this invention a blank—
such, for instance, as a rod—is presented by
asuitable rotatable chuek to a stationary cut-
ting-tool, which is formed with a semicircular
cutting face or edge, and said cutting-tool is
borne by a tool-holder having a pivot-pin
mounted to turn freely or oscillate in a slid-
ing carriage. The semicircular cutting edge
of said tool is arranged concentric to the axis
upon which said tool-holder oscillates. The
carriage supporting said oscillating tool-
holder is moved in and out in a plane at right
angles to the axis of the rotating rod, and the
tool carried Dby it is consequently fed to and
from said rotating rod, and means are pro-
vided for limiting the inward movement of
said carriage at a point where the axisof the
tool-holder is brought into coincidence with
the axis of the ball being turned, at which
point the semicircular cutting edge of the
tool will be concentric to the axis of the ball
being turned, and means are provided, which
will be brought into operation when the car-
riage has been thus moved inward, for swing-
ing the tool-holder on its axis in a direction
to sever the partially-formed ball from the
rod or blank. ‘When the carriage has been
moved inward Tar enough to bring the axis
of the tool-holder coincident with the center
or axis of the ball Leing formed, the semi-
circular cutting edge of the tool will have eut
its way into the rod to a point concentric
with the axis of the ball being formed, and
by then oscillating the tool-holder or turning
it on its axis the inner edge of the tool will

be caused to travel inward and around the
ball being formed in continuation of the con-
centric are described by the cutting edge of
the tool, such oscillating movement continu-
ing until the ball has been severed from the
rod or blank.

As the cutting-tool is frequently removed
from the machine to be ground or otherwise
repaired, to obviate any difficulty which may
be encountered in replacing or resetting it, a
gage is provided which enables said tool to
be replaced or reset in the tool-holder with
its semicircular cutting edge concentric to
the axis thereof and with its cutting edge at
a predefermined elevation to properly per-
form the work that it is intended for it to do.

My invention also comprehends means for
operating the chuck to momentarily disen-
gage or release the rod or blank at the com-
pletion of each ball and feeding mechanism
for automatically feeding said rod or blank
along a short distance when it is thus re-
leased.

The automatic feeding mechanism is con-
structed and arranged to very accurately
feed forward the rod or blank a sufficient dis-

tance for the formation of the next ball, and

it is made adjustable, and while it is espe-
cially adapted foruse in connection with the
ball-turning machine herein to be described
it is capable of being used in other kinds of
machines.

Figure 1 shows in plan view a ball-turning
machine embodying this invention; Fig. 2, a
right-hand end elevation of the same; Fig. 3,
a central vertical section taken on theline 3 3,
Fig. 1; Fig. 4, a detail of the tool-holder, which
is turned on a vertical axis to complete and
sever the ball from the rod, showing also the
gage by which the cutting-tool is set and ad-
justed to the work; and I'ig. 5 is an enlarged
detail of the cutting-tool.

The main frame A isconstructed and adapt-
ed to support the operating parts and affords
bearings for a hollow shaft B, which contains
the chuck which earries the rod or blank to
be turned, said shaft being rotated continu-
ously by a belt-pulley B’, secured to it.

At one side of the main frame A a carriage
o is located, having a hovizontal dovetailed
projection ¢’ on one side, which enters and
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slides in a horizontal dovetailed recess formed
in the side of the main frame, thus adapting
the carriage to be moved in and out in a hori-
zontal plane and at right angles to a vertical
line passing through the axis of the rod which
is carried by the rotating chuck. Asameans
of moving said carriage a in and out or slid-
ing it in a horizontal plane I have herein
shown a lever b, pivoted at 0? to the main
frame A, which extends downward and into
engagement with a cam 0/, secured to a shaft
C, having its bearings in the main frame, and
said cam acts to operate said lever to and fro
on its pivot, and said lever also extends up-
wardly above its pivot and projects up into
a vertical hole or recess 0%, formed in the bot-
tom of said carriage @, and the upper end of
said lever enters a circumferential groove or
recess formed in the shank of a horizontally-
adjustable pin ¢® which is contained within
or inserted into a hole in the carriage, said
pin by its construction serving as a connec-
tion between the pivoted lever and carriage,
whereby said carriage will be moved to and
fro by said pivoted lever. The pin a®enters
a hole &?, drilled horizontally into one end of
the carriage ¢, and said hole a? opens into and
preferably crosses the vertical hole b3 in the
bottom of the carriage, up through which the
lever b projects, and said pin has a circum-
ferential groove opposite said vertical hole b3,
which receives the upper end of the lever b,
and the pin ¢*ismade of asize to substantially
fit said hole a” to prevent rocking therein, and
it has ascrew-threaded portion which engages
an interior-serew-threaded portion formed
within the hole ¢? thereby adjustably con-
necting it with the carriage, and said pin o®
has a squared end which projects a suitable
distance to receive a wrench or other tool by
which it may be turned for purposes of ad-
justment. By turning said pinin one or the
other direction the position of the carriage
relative to the work may be varied. In lieu
of this particular form or construction of parts
for moving the carriage a any other form or
construction may be used.

To the main frame A and adjacent to one
end of the carriage a strong leaf-spring at is
secured, which bears against an adjustable
stud o, screwed into that end of the carriage
& opposite to its connection with the pivoted
lever b, and said spring a* acts at all times
upon the carriage with a tendency to move it
away from the work and to press the pivoted
lever b into firm engagement with the eam C.
As the cam operates the lever b to move the
carriage ¢ inward it will be moved against
the stress of said spring, and said spring upon
recovery returns the carriage when permitted
todoso by thecam. Thus it will be seen that
the carriage is moved inward positively by the
cam against the action of the return-spring,
and that the spring returns the carriage as
the cam continues to revolve.

The carriage ¢ has a vertical hole a® through
it from top to bottom which receives a pivot-
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pinc,bearing a tool-holder¢’,which rests upon
the top of and is supported by said carriage.
The lower end of said pivot-pin ¢ is screw-
threaded, as at ¢?, and receives upon it a nut
or nuts ¢ to hold the tool-holder in position
in the carriage, and to the lower end of said
pivot-pin can arm ctis secured by a set-serew
or otherwise, which projects laterally and
passes through a slot in the main frame, and
its outer end is more or less bent and adapted
to bear upon a cam ¢, which is secured to the
cam-shaft C. The cam ¢® is so shaped as to
operate the arm ¢* and turn the pivot-pin ¢
and tool-holder borne by it through a short
arc and to then return it, thereby oscillating
the pivot-pin and tool-holder on its axis, and
to thus oscillate the tool-holder at a predeter-
mined time. A spring ¢’ is attached at one
end to the main frame and at the other end
to said arm ¢* to move it in opposition to the
movement given to it by the cam. '
The tool-holder ¢’ has formed upon its up-
per face or has erected upon it two standards
or uprights ¢, located a short distance apart,
or it may be a single standard or upright
formed with a vertical slot, and a cutting-tool
c® is fixed to one end of a pin ¢, which is con-
tained in and passes through said slot, and
said pin has a screw-threaded end which re-
ceives upon it a nut ¢, which, when turned

up tightly against the standard, serves to

clamp the cutting-tool ¢® in different eleva-
tions. .

To further assist in holding the tool rigidly
in place and to provide for lateral adjustment
adjusting-screws ¢ ¢ pass through the up-
rights ¢” and impinge upon the shank of the
tool-holding pin ¢’

The cutting-tool ¢® consists of a circular
disk formed with a grooved periphery semi-
circular in cross-section, as shown in Fig. 5,
and said disk has a segment or portion re-
moved to present a flat face radial to the
axis of the disk. The semicircular cutting
edge of the cutting-tool is so proportioned
and the tool is so set in the tool-holder that
said semiecircular cutting edge is concentric
to the axis of said tool-holder. At one side
of the peripheral groove the edge of the disk
projects a short distance beyond the opposite
side, as best shown in Fig. 1, wherein it will
be seen that the outside edge projects beyond
the inside edge, making the outside radius of
the cutter greater than the inside radius, and
when the tool is set the outside edge will pro-
ject to a point, say, ninety degrees from the

"bottom of the groove, or from the deepest part

of the groove,while the opposite edge will pro-
ject a less distance, and by such formation on
the cutting edge of the tool it will be seen
that a complete quarter-circle is formed by
the outside edge, which enables or permits
the completion of the outer end of the ball as
the tool cuts its way into the rotating rod.
The operation of this part of my invention
isasfollows: The cutting-tool having thispar-
ticular form of cutting edge is set fixedly in
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the tool-holder ¢' on the carriage @, and with
the carriage removed farthest from the work,
as shown in Fig. 2, said cutting-tool will oc-
cupy a position at oneside of the rotating rod
which is to be turned and operated upon in
forming the ball. The ecarriage ¢ is then
moved inward by means of the cam 0’ and
the cutting-tool cansed to cut its way into the
rotatingrod,and the parts are so proportioned
and adjusted that when the actuating-lever
b rests npon the highest part of the cam b’
said earriage will be moved so far inward as
to bring the semicircular cutting edge of the
tool concentric to the axis of the ball being
formed, and consequently the tool-holder is
brought into position with its axis- coinci-
dent with the axis of the ball being formed,
and at such time the outer edge of the cut-
ting - tool will have formed truly spherical
the outer end of the ball on the rod, while the
inner edge of said cutting-tool, which pro-
jects a lesser distance, will not have severed
the ballfrom the rod. Theinwardmovement
of the carriage ¢ is thus limited accurately to
this point, and when it has arrived at this
point the cam ¢ will act upon the arm c¢*and
turn the pivot-pin ¢ and tool-holder ¢/, borne
by it, in the direction of the arrow, Fig. 1, to
thereby swing the cutting-tool on a vertical
axis to sever the ball from the rod, the line
of severance being on an are concentric to
the axis of the tool-holder and in continuation
of the concentric are of the cutting edge of
the tool. The ball having been thus severed
from the rod, the tool-holder is returned to
its normal position and the carriage also re-
turned.

Thus it will be seen that the carriage a
moves in and out in a horizontal plane, and
that the tool-holder borne by it is adapted to
oscillate on a wertical axis, and that the tool
borne by said tool-holder has a semicircular
cutting edge concentric to the axis of the os-
cillating tool-holder, and that by means of the
cams 0" and ¢®and connecting mechanism the
operations are repeatedly and automatically
carried on to successively form the balls.

The cutting-tool ¢® must be frequently re-
moved for the purpose of grinding it, and to
enable the operator to accurately and quickly
reset it I have provided a gage, which, as
herein shown, (see Fig. 4,) consists of a ver-
tical rod d, contained in a hole formed in the
center of the tool-holder, said rod having its
upper end formed truly circular to serve as a
curved rest, against which the semicircular
culting edge of the tool may be pressed in re-
settingit, and said pin is adapted to be moved
up and down, as by a lever d’, pivoted at d?
and connected with if, depression of said le-
ver raising the pin into proper position for
use, which, when said lever is released, will
fall into a position where it will not interfere
with the operation of the machine. The ele-
vation of said pin is adjusted so that the ra-
dial face of the cutting-tool may be set on a
plane flush with the top of said pin when ele-

vated. Thus to reset the cutting-tool the le-
ver d' will be depressed, raising the pin d.
Then the cutting-tool will be placed in the
tool-holder and brought to bear against the
upper-end of said pin and in such relation
thereto that its radial face is flush with the
top of said pin, and then the pin is allowed
to drop out of the way. It is obvious that
thisgage may beomitted; butits employment
saves a great deal of time of the operator in
resetting the cutting-tool. ,
The shaft B is hollow from end to end for
the passing through it of the rod to be turned
and for containing many of the codperative
parts or members of the rod holding and feed-
ing mechanism. At the right-hand end of
said hollow shaft B and projecting into it is
a split chuck e of any usual or suitable con-
struction adapted to grip and hold the rod,
and said split rod-holding chuck is screwed
into or otherwise connected to a sleeve ¢,
which is contained within and extends the
entire length of said hollow shaft and projects
some little distance beyond the opposite or
rear end thereof. Thesleeve ¢’ is adapted to
be moved longitudinally or axially in the hol-
low shaft to thereby move the split chuck in
and out, and such movements of the chuck
cause it to engage and disengage the rod by
contracting and expanding its split end or
head. For the purpose of thus moving the
split chueck ¢ in and out of the hollow shaft
the sleeve to which it is attached has fixed to
its rear end by a set-serew or otherwise a disk
€?, on one side of which lugs or ears are formed
or provided to which are pivoted short arms
or dogs €% which extend in a direction sub-
stantially in parallelism with the sleeve ¢,
but which project over the rear end of the
hollow shaft I3 and into engagement with a
cone f, which is mounted loosely upon said
shaft B and which is adapted to be moved
along on said shaft toward and from the disk
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e?, sald cone acting when thus moved toward .

said disk e? to separate the short arms and
when moved in the opposite direction to per-
mit said short arms to approach each other.
The pivotal ends of said arms ¢® are formed
or provided with laterally-projecting toes e,
which enter slots or recesses €%, formed in the
rear end of the hollow shaft B, and also en-
gage or bear against the rear end of said shaft,
and when said short arms are separated said
toes by bearing against the rear end of said
shaft, which latter acts as an abutment, will
act to move said sleeve ¢’ rearwardly in the
direction of its axis and thereby draw in the
split chuck and cause it to grasp the rod, and
when said short arms are permitted to ap-
proach each otherthe sleeve will be permitted
tomove in the opposite direction by means to
be described to project outwardly the split
chuck and thereby cause it to disengage the
rod. Thusitwill be seen that the sleeve will
be moved longitudinally or axially in opposite
ways to operate the split chuck to engage and
release the rod. It will also be understood
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“that the hollow shaft B rotates continuously,

and by the continuous engagement of the toes
et in the slots or recesses formed at the rear
end of said shaft the sleeve carrying the rod-
holding chuck will likewise be continuously
romted

The cone f has a circumferential groove 7,
and the upper forked end f* of a lever f2en-
gages said circumnferentially-grooved cone f,
said lever being pivoted at-f* to the frame-
work, and said 1ever f?extends down and into
engagement with a cam f%, which is secured
to the cam-shaft C of the machine.

The cam f* is so formed and timed that it
will operate the cone to withdraw the rod-
holding chuck and engage and hold the rod
while the cutting-tool is operating to form the
ball and to then project said chuck and dis-
engage the rod while the feeding mechanism
operates to advance it.

For the purpose of feeding along the rod
immediately after the completion of the balls
and at a time when the rod-holding chuck

‘has dlsenoatred said rod I provide within the

sleeve ¢’ at its rear or left-hand end a tube g,

‘the inner end of which is supported by and

is free to turn in a block or bearing ¢’, which
is secured within the sleeve ¢’ at a point sub-
stantially midway its length, the opposite or
rear end of said tube projecting beyond the
rear end of the sleeve ¢’ for a short distance
and having an exteriorly-screw-threaded end
g% which is contained within and supported
by an interiorly-screw-threaded nut g3, which
is secured within and to the outer or rear end
of the sleeve ¢’ by means of a set-screw or
otherwise, so that said nut ¢® will be rotated
continuously and in unison with the sleeve ¢’
and shaft B.

The tube ¢ serves as a carrier or holder for
the rod, and hence Will be referred to as a
“tube” or ‘“carrier.”

The tube or carrier g has secured upon it

a collar ¢g*, which bears against the inner end
of a nut ¢® when said tube is in its rearmost
position, and with the tube in such position
and unrestrained from rotation it will rotate
in unison with the sleeve ¢’ by means of its
connection with the rotating nut g2

The tube or carrier g has an internal di-
ameter sufficient to receive the rod or blank
from which the ball is to be formed, and said
tube or carrier is supported within the sleeve

" ¢’ coincident with the axis of said sleeve, so
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that the rod which passes through itisin line
with a central hole through the rod-holding
chuck.

The rearmost end of the tube or carrier ¢,
beyond the screw-threaded portion g, is slit-
ted longitudinally, and when said slitted end
is contracted the rod which passes through it
will be gripped tightly, and at the same time
the tube wﬂl be restrained from rotation with
the sleeve ¢/, and a clamping device is pro-
vided for thus restraining the tube or carrier
from rotation with the sleeve for a short in-
terval of time and at the same time causing

the tube to grip the rod, and when so gripping

the rod and restrained from rotation it will

be antomatically fed for Wald by reason of its
Serew- threaded portion ¢? engaging the ro-
tating nut ¢

The clamping device herein shown, by
means of which the slitted end of the tube or
carrier ¢ is caused to engage the rod, consists
of two members % I/, pivoted together at h?,
the member h being pivoted at /° to a bracket
I, projecting from the frame, and the mem-
ber &' is provided or formed with a spring-
acting arm or portion A% bearing at its lower
end a roll 15, which engages a cam /7, mounted
upon the shaft C.

The pivoted clamping device i 1’ is held in
its outermost position by means of a spring
o0, attached at one end to the frame and at
the other end to the lower end of the member
h, and such outermost position of the clamp-
ing devme is adjusted by the adjusting pin
or stop o', projecting laterally from a cross-
bar o* on the bracket 74,

By means of the cam /7 the members or
jaws b h' of the elamping device are oper-
ated to grip the split end of the tube g, to
thereby grip the rod and to alsorestrainsaid
tube from rotation, and when the clamping
device is thus operated and while in engage-
ment with the tube or carrier g said tube or
carrier will be moved axially in a direction
toward the right for a short distance, and
the clamping device, by reason of its engage-
ment with the split end of the tube or car-
rier g, will be turned on its pivot »® and
moved with said tube or carrier g in opposi-
tion to the stress of the spring o, but such
movement of the clamping device A I’ is lim-
ited by the adjusting pin or screw o3 pro-
jecting laterally from the cross-bar 0% As
soon as the tube or carrier g has been moved
axially in a direction toward the right for a
short distance for the purpose of advancing
the rod and is stopped by the adjusting-screw
0® the clamping device will be operated to
disengage and release said tube or carrier,
whereupon the tube will be restrained no
longer. A longspiral spring n encirclessaid
tube orcarrier g, one end of which is attached
to the block or bearing ¢’ and the opposite
end of which is attached to the collar ¢ or to
the tube, and said spring is wound up by the
continued rotation of the sleeve ¢’ and block
or bearing ¢’', to which one end is attached
during the time that the tube or carrier g is
restrained from rotation, and as soon as it is
disengaged and released said spring upon
recovering will, by its torsional action, act
to rotate the tube g, and by reason of its
serew-threaded portion ¢?in engagement with
the rotating nut ¢3, it will be at such time
and by such means returned to its normal po-
sition with its collar ¢! bearing against the
inner end of the nut ¢°.

Normally the rod passes freely through the
tube or carrier ¢, andis held by the rod-hold-
ing chuck firmly to be presented to the cut-
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ting-tool, and at such time it is not engaged
by said tube or carrier; but when it is de-
sired to féed along the rod the clamping de-
viee first operates to engage the split end of
the tube g,which,it will be understood, causes
said tube or carrier to engage the rod as well
asrestrains said tube or carrier from rotation,
and the tube being thus restrained from ro-
tation the revolving nut ¢® will immediately
advance said tube a short distance, carrying
with it the clamping device, and also wind-
ing up the spring n, and when said tube or
carrier has been moved a distance that it is
intended it shall move the clamping device
releases the tube or carrier, returning to its
normal position by the action of the spring o,
while the tube or carrier g returns to its nor-
mal position by the torsional action of the
spring n, and when said tube is thus released
and caused to return to its normal position
the rod contained within it will be disengaged
by said tube or carrier and will remain in the
position to which it has been advanced by
said tube and the codperating parts of the
feeding mechanism.

It is designed and intended that the feed-
ing mechanism and the rod-holding chuck
shall so operate one with relation to the other
that just as the rod-holding chuck releases
the rod the feeding mechanism will engage
it, and just as the feeding mechanism re-
leases the rod the chuck will engage it, 5o that
the rod will be positively held by one or the
otherdevice all the time and will be positively
fed along at the required time.

‘While I have herein shown the automatic
feeding mechanism as having a tube or car-
rier g for receiving and holding the rod to be
fed, I do not desire to limit my invention to
this particular form or construetion of carrier
for the rod, and hence I desire it to be un-
derstood that I include within the spirit and
scope of thisinvention any other form or con-
struction of carrier.

The cam-shaft C has secured to it a worm-
wheel C', which is engaged by a worm C? se-
cured to any power-driven shaft.

I claim—

1. In a ball-turning machine, a rotating
chuck carrying the rod to be turned, com-
bined with a reciprocating carriage, an oscil-
lating tool-holder mounted thereon and a cut-
ting-tool borne by said oscillating tool-holder
having a semicircular cutting edge concen-
tric to the axis upon which said tool-holder
oscillates, substantially as desecribed.

2. In a ball-turning machine, a rotating
chuck carrying the rod to be turned, a tool-
holding carriage, means for moving itin and
out, an oscillating tool-holder mounted on
said reciprocating carriage, and a tool carried
by said tool-holder having a semicircular cut-
ting edge concentric to the axis upon which
said tool-holder oscillates, and automatic
means for oscillating said tool-holder, sub-
stantially as deseribed.

3. In a ball-turning machine, a rotating

chuck carrying the rod to be turned, a tool-
holding carriage, automatic means for mov-
ing it in and out, an oscillating tool-holder
mounted on said reciprocating carriage, and
a tool carried by said tool-holder having a
semicircular cutting edge concentric to the
axis upon which said tool-holder oscillates,
and automatic means for oscillating said tool-
holder, substantially as desecribed.

4. In a ball-turning machine, a rotating
chuck carrying the rod to be turned, com-
bined with a reciprocating carriage, an osecil-
lating tool-holder mounted thereon, means
for moving the carriage inward to bring the
axis of the tool-holder coincident with the
axis of the ball being turned, and means for
then turning the tool-holder on its axis to
sever the ball from the rod, substantially as
described.

5. In a ball-turning machine, a rotating
chuck carrying the rod to be turned, a cut-
ting-tool having a semicirecular cutting edge
for forming the ball, an oscillating tool-holder
carrying it, and means for oscillating said
tool-holder to cause the cutting-tool to sever
the ball from the rod on an arc concentrie to
the axis of the tool-holder, substantially as
described.

6. In a ball-turning machine, a rotating
chuck carrying the rod to be turned, a slid-
ing carriage, an oscillating tool-holder borne
by it, and a cutting-tool having a semicircu-
lar cutting edge concentric to the axis of said
tool-holder, a pivoted lever adjustably con-
nected with said sliding carriage, and a cam
for actuating said lever, substantially as de-
seribed.

7. Inaball-turning machine, a tool-holder,
a sliding carriage bearing it, an adjustable
pin «?® serewed into one end of said carriage
having a circumferential groove, an opening
at the bottom of the carriage beneath the cir-
cumferential groove of said pin, a pivoted
lever b, one end of which projects up through
said opening and enters the circumferential
groove of said pin, and the opposite end of
which bears upon a eam by which it is actu-
ated, substantially as described.

8. The cutting-tool having a semicireular
cutting edge, an oscillating tool-holder bear-
ing it, and a gage for sefting said tool con-
centric to the axis of said tool-holder, sub-
stantially as described.

9. The cutting-tool having a semicircular
cutting edge, an oscillating tool-holder bear-
ing it, and a gage for setting said tool con-
centric to the axis of said tool-holder, and at
a predetermined elevation, substantially as
described.

10. An oscillating tool-holder, a cutting-
tool carried by it having a semicircular cut-
ting edge, a gage for setting said tool concen-
tric to the axis of said tool-holder and at a
predetermined elevation consisting of a cir-
cular pin movable vertically in a recess pro-
vided for it at the center of the oscillating
tool-holder, substantially as described.
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11. Feeding mechanism consisting of the
tube or carrier ¢, means for causing it to en-
gage a rod and for thereafter releasing it,
means for moving said tube or carrier axially
while the rod is engaged by it, and a torsional
spring for returning it to its normal position
after it has released the rod, substantially as
described.

12. Feeding mechanism consisting of the
tube or carrier ¢, having a screw-threaded
portion ¢g?, arotating nut ¢°, aclamping device
for engaging said tube or carrier to restrain
it from rotation causing the nut to move it
axially, means for operating said clamping
device, and means for thereafter returning
said tube or carrier to its normal position,
substantially as described.

13. Feeding mechanism consisting of the
tube or czu'rier ¢, having a screw-threaded
portion ¢? a rotating nut g% means for re-
straining rotatlon of the tube or carrier caus-

ing said nut to move it axially, and a torsional

spring for thereafter returning said tube or
carrier to its normal position, substantially
as described.

14. Feeding mechanism consisting of the.

tube or carrier ¢, having a screw-threaded
portion ¢?, a rotating nut ¢° means for re-
straining rotation of the tube or carrier caus-

ing the nut to move it axially, and an adjust-
able stop for limiting such axial movement,
and means for thereafter returning it to its
normal position, substantially as described.

15. Feeding mechanism consisting of the
tube or carrier g, having a split end and a
screw-threaded portion ¢? a rotating nut g®,
a clamping device for engaging said split end
of the tube causing it to grip the rod and re-
straining it from rotation while the nut moves
it axially, and means for thereafter return-
ing said tube or carrier to its normal posi-
tion, substantially as described.

16. Feeding mechanism consisting of the
tube or carrier ¢ having a split end, and a
screw-threaded portion ¢? the rotating nut
g%, clamping device for engaging said split
end of the tube causing it to grip the rod and
restraining it from rotation while the nut
moves it axially, and a torsional spring for
thereafter returning said tube or carrier to
its normal position,substantially as deseribed.

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

EDWARD RIVETT.

Witnesses:

B. J. Novzs,
HARRY O. ROBINSON.
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