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1o all whom 1t may concern:

Be 1t known that 1, JamEs HARTNESS, of
Springfield, 1in the county of Windsor and
State of Vermont, have invented certain new
and useful Improvements in Taper-Turning
Tools, of which the following is a specifica-
t1on.

- This invention has for its object to prowde
a simple, durable and efhicient taper-turning
tool, for employment in metal-working lathes.

Referrmo to the accompanying drawings:
Figure 1 represents 1n side elevation a tsper—
turner embodying the invention. Iig. 2 rep-
resents a vertical longitudinal seetlen there-
through. Fig. 3 represents a section there-
t 1r0110h on the line 3—3 of Fig.2. Fig.4 rep-
resents an end elevation of the tool. Fig. 5
represents a section on the ine 5—35 of Fig. 2
IFig. 6 represents a rotary upright or member
by which motion 1s transmitted to the cut-
ter-holder. Iig. 7 represents the adjustable
member for suppertmcr the templet-engag-
ing member. Kig.
somewhat enlarg ed part of the cutter-holder,
one of the eutters and the tension spring

which 1s attached to the cutter. Fig. 918 an

end elevation similar to Fig. 4, 1]1ustra,t1ng.

the use of work-rests or centermﬂ' devices 1n
connection with the cutters. Flg 10 1llus-
trates the tool in operative relation to a tem-
plat. Kig. 11 illustrates the cutters arranged
more -nearly at right angles to the axis of
the work. Ifigs. 12, 13 and 14 1illustrate
forms of work that may be produced by the
tool from a templet Iigs. 15, 16 and 17 are
conventional diagrammatic views of a simple
form of one feature of the invention.

1t will be understood at the outset that
while I referto theinvention as a taper-turner,
that I desire to include by that term forms oi
the invention for turning tapering and sym-

‘metrical forms, as well as performing what

may be technically termed a ‘turning’’
operation for the production of shouldered

cylindrical work. It will be further under-
stood that the invention is not himited to the

~details of construction and arrangement

which I have seen fit to illustrate, and like-
wise that the phraseology herein empleved
1s for the purpose of description and not of
limitation.

The tool, as a whole, 1s well adapted for
use In connection with any form of lathe in
‘which there 1s a relative movement of the

55 tool and the work in lines parallel to the axis

8 shows In section and .

ey

|

In the drawings, the tool 1s
lat turret

of the work.
shown as being mounted upon a

20, placed upon a carriage 21 movable upon

ways or shears 22 toward and from an abut-
ment 23, such as the headstock.

The tool includes any suitable form of
malin supporting frame, such as, for instance,
that 1llustrated at 24, in which there is a spht
annulus 25, the members of which are
adapted to be drawn together by a bolt or
screw 26, to securely Clsmp a stationary
sleeve ‘?7 as shown in Fig. 2. 1t is not es-
sential, however that thls s,nnulus should be
split, because the aperture therethrough
may be angular, the periphery of the sleeve
in that case belnﬁ complementally formed
and the sleeve bemff held against movement
by any suitable means such as a set-screw or
the like. The sleeve or outer member is
elongated to constitute a head or cutter-en-
oaoing device 28 whreh 1s counterbored to
recelve a hardened ring 29 which 1s inter-
nally and outwardly tapered or beveled to
provide a bearing-surface 30 for the cutters.
Within the sleeve or head 1s placed a second
sleeve 31 which in the 111ustrsted embodi-
ment of the invention constitutes a cutter-
carrier. There 1s a relative longitudinal
movement between the sleeve and the cutter-
head which results in an adjustment of the
work-engaging members, which consist of
cutters s,nd work-rests er centering devices
toward and from the axis of the work Ac-
cording to the present embodiment of the in-
ventlon the cutter-carrier itself is longitudi-
nally moved by templet-controlled means
which will presently be cdescribed, but it is
obvious that the eutter—hesd could be moved
relatively to the carrier, or that the ring 29
could be moved, and the head the sleeve

held stationary.
In 1ts end, which 1s outwardly swelled or

enlarged for the purpose, the carrier has sub-
stsntlslly radial guideways or undercut
grooves 32, in which are placed one -or more
cutters 33 "and back-rests or centering de-

- vices 34, as shown 1n Fie. 9, 1f it be deswed

to employ the latter. The employment of
back-rests, however, 1s In many cases un-
necessary, since I may use cutters alone, as
shown 1n Fig. 4. The cutters are sub-
stantially
side elevation, and they are arranged at
such an angle to the axis of the work that
their outer ends, which are properly curved,

oblong both in plan view and in
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bear against the beveled or bearing surface | which 1s moved by its engagement with the

30, as best shown in Fig. 2, taken in connec-
Fach cutter 1s properly
shaped to provide an acute point or edge
for engaging the work and removing a chip
therefrom. These cutters may be erranged
at a different angle, as shown in Fig. 11, 1n
Vihl(}él they are represented as being et neerly
a right angle to the axis of the work.

I have stated that the cutters are sub-
stantially axially arranged, but 1t will be oh-
served that the medlen 10no1tud111a1 lines of
the cutters are tangential to a circle circum-
scribed about the axis of the work, although
the sides of the tool which terminate in the
cutting point are radial to said axis. 1 de-
sire to have 1t understood, theretore, that,
while referring to the cutters as radially ar-
ranged or radially adjustable, I mean that
the cutters are so arranged that their ad-
justment brings them nearer to or further
from the w ork or the axis thereof. Kach of
the cutters is engaged by the free end of a
Spring 35 errenged in a longitudinal groove
36 in the cutter-carrier, the other end of
each spring being bent and inserted in an
aperture in the said carrier. The tension of
the springs exerts a constant stress tending
to move the cutters outward and to hold
their outer ends firmly against the bearing-
surface 30. This is assisted by the outward
thrust of the work on the cutters.

From the foregoing deseription, it will be
seen that a relative lonﬂltudmel movement
of the two members 31 and 28 tends to move
the cutters mmward or outward, as the case
may be. ~

I may utilize this construction and ar-
rangement of parts as described for securing
a mere adjustment of the cutters for turnmg
non-tapering stock, as will be readily under-
stood, but eccordlno to the present embodi-
ment of the mventlon I utilize said means
for effecting a gradual relative adjustment of
the two members 28 31 for the purpose of
turning a taper on the work. To this end 1t
will be observed that the head is laterally
enlarged and 1s apertured to form a bearing
for a rock-shaft 37 whose axis 1s at right
enﬂles to the axis of the work and of the cut-
tBI‘—CELI‘I‘lELUe This rock-shaft has two arms,
levers or members angularly arranged, one
engaged with the cutter-carrier, and the
other adapted to be adjusted by its engage-

5 ment with a templet during the movement

| of the toel—eerrleﬂ‘e

GO

O

side of the cutter-carrier 31.

The carrier-engaging member consists of a

- pin 38 which 1s pa,ssed transversely through

the shaft 37 and has a rounded end Whleh
projects into an aperture 39 formed in the
This pin may
be remeved, and 1s longitudinally ed]uetable
being held in place by a screw-pin 40, the
conical lower end of which engages a counter-
sink in the said pin 38.

templet, consists of a bar or plate 41 which
is apertured to receive the shaft and which
is arranged longitudinally of the templet.
The shaftis cut away to provide two bearmﬂ'-
surfaces 43 43 against which are screwed the
ends of screw-pins 44 passed into the side of
the member 41. By means of this construc-
tion, the bar or plate 41 which constitutes an
arm or lever 1s easily adjusted rotatively with

adjustment, for a purpose to which reterence
is hereinafter made. "\

The arm 41, the shaft, and the arm 38,

constitute, as it were an engle lever or bell-
crank, whereby force lateral to the axis of the -

work 1s transmitted to the cutter-carrier to
move it longitudinally of the axis of the work.
In the free end of the arm 41 and in an aper-
ture formed therein, is placed a disk 45 which
1s cut away to form bearing-surfaces 46 46
similar to those at 43 against which bear the
ends of the screw-pins 47 passed into the side
of the said arm. This disk carries an eccen-
tric stud or
with a templet, but in order to
flat
1S
member 49 Wlth a flat surface or face 50.
The head is provided with a shoulder or
abutment 51 rigid therewith, having a face or
surface 52 in the same horizontal planes with
and opposite the face 50 of the member 49 on
the pin 48. DBetween the two opposing faces
50 and 52 may be inserted a templet such as
indicated at 53 in Fig. 10. This templet is
pivoted at one end by a bolt or stud 54 to the
headstock or other stationary part of the
lathe, and 1t 1s suitably beveled or otherwise
formed on one side to provide a face for en-
caging sald member 49, its free end being
beveled as at 55 on said side for its easier in-

provide a
face bearmg against the templet, there

sertion between the member 49 and the abut-

ment 51. The opposite side of the templet
forms a face for engaging the abutment 51,
the top and bottom faces or sides of said tem—
plet being inactive and being formed in any
way that may be desirable or convenient.

IFrom the Jforegomo' description, 1t will be
seen that when the tool-carrier is moving
lengthwise of the work, the work-engaging
members will move Simulta-neously away

{from of toward the axis of the work, as the

shaft 37 rocks, this rocking being due to the
varying width of the templet.

~ After the work has once been turned, the
cutters may be adjusted for a new dlemeter
by means of the screws 44 which adjust the
arm 41 reletwely to the shatt 37 and the
pin 38.

In all taper-turners of which 1 have
knowledge, 1t has been impossible to vary
the taper of the work independent of the
templet, but in accordance with my inven-

The other member, | tion, this may be accomplished with a single

pin 48 which may be engaged

placed loosely upon the pin 48, a rider or -
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templet, and it will be understood that | be stated that means are provided by which

this feature of my invention may be em-
ployed in other forms of turning tools.

I have heretofore in a general way referred
to the disk 45 having the eccentric pin 48.
This disk 1s shown as set ih the rocker-arm

41 so that a line connecting the axis of the
pin and the axis of the disk is substantially

at right angles to a line connecting the axis
of the disk to the axis of the shaft 37. Now
1t will be observed that by rotatively ad-
justing the disk, the pin 48 may be moved

toward and from the axis of rotation of the

shaft 37, to vary the leverage of the arm 41,
so that the taper of the work may be varied
as desired, without changing the templet
or the position thereof, since although the

actual movement of said member about
the axis of the shaft 37 due to.its sliding

engagement with the templet is the same
in length in each case, yet the length of

movement of the active end of arm 38 is

varied m accordance with said adjustment
to eflect a greater or less movement of the
cutters, by eflecting
increased or decreased sliding movement
of the cutter-carrier. This adjustment may
be effected in various ways, being based

- upon the principle that, an adjustment of

the fulerum of a lever, or an adjustment of
the points of power or load, effects a varia-
tion 1n the length of movement of the load.
Hence m the present embodiment of the
ivention, it would be possible to secure a
variation in the taper in the finished work
by adjusting the point of the load, 4. e., by
longitudinally adjusting the arm 38, as well

as by adjusting the point of power, to wit,—

by adjusting the stud 48. On the other
hand, the same result could be achieved
by eilecting a relative adjustment of the
fulerum and the arm 38 or the arm 41.
In either case, I vary the operative lengths
of the two arms which, as previously stated,
constitute a lever fulecrumed by the shaft 37
in 1ts bearing. Reduced to its simplest
form, this feature of the invention might
consist of a bar, having at one end a cutter
to engage the work and bearing at its
other end against the templet with an
adjustable fulcrum. Or, it might consist

of such a bar with a fixed fulecrum and an

adjustable point of power, or of a bar with
a fixed fulerum, a fixed point of power, and
an adjustable cutter or point of load, all as
mdicated conventionally and diagrammat-
ically in IFigs. 15 to 17,in which ¢ is the
templet; ¢ the lever; p the point of power
or engagement of the lever with the templet;

of load; and w, the work.
The 1invention is capable of further refine-
ment for transmitting movement from the

lever to the cutters or rests, or from the

65 templet to the lever, but in any case it may

B i

a correspondingly

the pomnt of load of the lever may be caused
to move through a greater or less distance
to effect a variation in the movement in the

; cutters or cutting edges to vary the angular-
ity of the finished work. |

-~ For the purpose -of illustrating forms of
work that may be -produced by the tool
herein described, reference may be had to
Figs. 12, 13 and 14. These samples of
work may be reproduced with a smaller
diameter but with the same contour or con-

hguration by adjusting the arm 41 about
the.shaft 37, or may be reproduced with a
different contour by adjusting the stud 48
towards or from the shaft 37, all without
changing the form of the templet.

Where 1t is desired to produce work hav-
ing square shoulders, the member 49 will
have a square edge so as to move quickly
from one plane to another when a shoulder
1s reached in the templet.

I desire to point out the fact that the
cutters are illustrated as backed off in both
directions axially of the work so that the
turner may be used in traveling either to or
from the chuck, according to the require-
ments of the work.

There are numerous other advantages
incident to the construction which I have
1llustrated which it is unnecessary to refer
to 1n detail, as they will be apparent to those
skilled 1n the art to which the present inven-
tion relates. | |

Having thus explained the nature of the
invention, and described a way of construct-
ing and using the same, although without
attempting to set forth all of the forms in
which 1t may be made, or all of the modes of
1ts use, I declare that what I claim is:

1. A turner comprising tubular telescoping
members, movable longitudinally one with
respect to the other, cutters engaging both
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of sald members, means by which the rela-

tive longitudinal movement of said members
eflects a substantially radial movement of
sald cutters, a templet, and mechanism con-
trolled by the templet for effecting the rela-
tive movement of sald members.

2. A turner comprising concentric tubular
members longitudinally movable one with
respect to the other, cutters carried by one of
sald members and arranged substantially
radially with relation thereto, means on the
other member for effecting a movement of
the cutters.towards or from the work when
sald members are relatively moved, and mech-
anism for effecting said described move-
ment ol said members, in combination with
a templet controlling said mechanism and
relatively to which said turner is movable.

3. A turner comprising concentric mems-
bers movable longitudinally one with respect
to the other, cutters engaging both of said
members, means by which said cutters are
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moved towards or from the work by said | carrier, and means actuated by said movable

relative movement of said members, and
mechanism for effecting said relative move-
ment of said members, 1n combination with a
templet relatively to which said turner 1s
movable for controlling said mechanism.

4. A taper-turner comprising concentric

tubular members longitudinally mowvable,
one longitudinally with respect to the other,
cutters engaging both sald members, means
by which the cutters are moved substantially
radially toward or from the work by said
relative movement of said members, a rock-

shaft arranged at an angle to the axis of said

members, a bearing therefor stationary. with
respect to one of saild members, and means
on the rock-shaft for effecting said described
relative movement of said members when
sald shaft is rocked.

5. A taper-turner comprising concentric
members longitudinally movable, one with
respect to the other, cutters engaging both
said members, means by which said cutters
are moved relatively to said members toward
or from the work by said relative movement
of sald members, a rock-shaft, a.bearing
therefor stationary with respect to one of

said members, means on the rock-shaitt for

effecting said described relative movement
of sald members when said shaft 1s rocked,
a templet relatively to which said turner is
movable, and a templet-controlled arm on
said shaft for rocking said shaft.

6. A taper-turner comprising -a head
having a tapered surface, a cutter- carrier

~ having a cutter bearing against said tapered

40
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surface, and templet-controlled means on
said head for effecting a relative longitudinal
movement of sald carrier and said head 1n
combination with a templet for controlling
sald means. -

7. A taper-turner comprising a tubular
head having a tapered internal surface, a
cutter-carrier concentric with relation to the
head and having one or more guideways, one
or more cutters arranged -to slide in said
cuideway or guide-ways and having 1its or
their end or ends bearing against sald sur-
face, and templet-controlled levers for eifect-
ing a relative longitudinal movement of said
head and carrier in combination with a tem-
plet for controlling said levers.

8. A taper-turning mechanism comprising
a templet adapted to be attached to a
stationary part of the lathe; and a turning
tool adapted to be attached to a tool-shde
and having a rigid abutment and a movable
member with confronting surfaces to receive
the templet between them, said turning
tool also having a plurality of substantially
radially-disposed sliding cutters, a carrier
for said cutters, a head concentric with said
carrier and having means for simultaneously
adjusting said cutters by a relative longi-

member for effecting said relative move-

ment of said carrier and said head.
9. In a taper-turner, a cutter, a templet,
and templet-controlled mechanism for ad-

justing the cutter to produce tapered work,

salid mechanism comprising an oscillatory
cutter-controlling arm, cutter moving mech-

anism connected to said arm and a templet-
engaging member on sald arm adjustable to-
ward and from the axis of oscillation of said
arm.

10. In a taper-turner, a cutter, a templet,

and templet-controlled mechanism for ad-
justing the cutter to produce tapered work,

said mechanism comprising an oscillatory
cutter-controlling arm adapted to be ar-
ranged substantially longitudimally of the

templet, cutter movin% mechanism connect-

ed to sald arm a templet - engaging member

“on said arm, and means for adjusting and

erent dis-

fixing said member to and at di

70
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85

tances from the center of oscillation of said -

arm.

11. In a taper-turning mechanism, a ta-
pering templet in combination with an arm
adapted to be rocked by said templet, a
rock-shaft to which said arm is connected, a
cutter, a cutter-carrier, a cutter-adjusting
member, sald cutter-carrier and said cutter-

90

99

adjusting member being concentrically ar-

ranged and being relatively movable to ad-
just sald cutter relatively to the carrier,
and means operated by said rock-shaft for

effecting said relative movement of said car-

rier and sald member.

12. In a taper-turning mechanism, a ta-
pering templet iIn combination with an arm
adapted to be rocked by said templet, a
rock-shaft to which said arm is connected,
one or more cutters, a cutter-carrier, a cut-
ter-adjusting member, said cutter-carrier
and said cutter-adjusting member being rela-
tively movable to adjust said cutters rela-
tively to their carrier, meansoperated by said
rock-shaft for effecting said relative move-
ment of said carrier and said member, a tem-
plet engaging member on said arm, and
means for moving said last-mentioned mem-
ber relatively to said arm to increase or de-
crease the effective leverage of said arm.

- 13. In a taper-turning mechanism, a ta-

pering templet in combination with an arm

adapted to be rocked bysaid templet, a rock-
shaft to which said arm 1s connected, one or
more cutters, a cutter-carrier, a cutter-ad-
justing member, said cutter-carrier and said
cutter-adjusting member being relatively
movable to adjust said cutters relatively to
the cutter-carrier, means operated by said
rock-shaft for effecting said relative move-
ment of sald carrier and sald member, and
means for effecting a relative adjustment of
sald shaft and said arm about the axis of said

65 tudinal movement of said head and said | shatt.
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14. In a taper-turning mechanism, a ta-
pering templet In combmation with an arm
adapted to be rocked by said templet, a
rock-shaft to which said arm 1s connected,
one or more cutters, a cutter-carrier, a cut-

ter-adjusting member, said cutter-carrier

 and said cutter-adjusting member being rela-

10

15

tively movable to adjust said cutters rela-
tively to said carrier, means operated by said
rock-shaft for effecting said relative move-
ment of said carrier and said member, means
by which said shaft and arm are rotatively
and relatively adjustable, a templet-engag-
ing member on sald arm, and means for ad-

justing the last said member relatively to said

arm to vary the effective leverage thereof.
~15. In a taper-turning mechanism, a tool

“having 'a templet-engaging abutment, sub-

30

30

stantially radial work-engaging members, a
carrier for sald members, a beveled face for
engaging sald members, said carrier and said
beveled face being concentrically arranged,
and mechanism for effecting a relative move-
ment of said face and said carrier to effect a
simultaneous adjustment of said members
relatively to the axis of the work, said mech-
anism comprising a movable - templet-en-
ocaging member confronting said abutment,
in combination with the templet having a
face on one side for engagement with said
abutment, and aface on the other side for en-
cagement with said templet-engaging mem:-
ber. |

16. The combination with a templet and
a movable tool carriage, of a taper turner
comprising a cutter, a lever for moving the

}

}

5

cutter having a point at which 1t transmts
movement to the cutter relatively to the axis
of the work, a point at which 1t recerves mo-
tion from the templet as the carriage move-
relatively to the templet, and a fulerum, and
means in consequence of which said points
and fulerum may be relatively adjusted to
effect a variation in the length of movement
imparted to the cutter. o
17. The combination with a templet and
a movable tool-carriage, of a taper turner
comprising a cutter, a lever for moving said
cutterhaving two arms, oneadapted to be ac-
tuat as the carriage moves relatively to said

40

o0 -

templet, and the other being adapted to

transmit motion to the cutter, and means for
varying the operative lengths of said arms to
effect a variation in the length of movement
imparted to the cutter. .

18. The combination with a templet and
a movable tool-carriage, ol a taper. turner
comprising a cutter, a lever for moving said
cutter having two arms angularly arranged

one having a point to which motion is trans-

mitted or permitted by the templet, and the
other having a point at which mofion 1s
transmitted to the cutter, and means in con-
sequence of which at least one of said points

‘may be adjusted longitudinally of its arm.

In testimony whereof I have aflixed my
signature, In presence of two witnesses.

JAMES HARTNESS.

Witnesses;
M. B. May,
(. C. STECHER.
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