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To all whoin it may concern:

Be it known that I, Remnmart F. KuNzg, a citizen of

the United States, residing at Detroit, county of Wayne,

State of Michigan, have invented a certain new and
-useful Improvement in Fluting-Machines, and declare .

the following to be a full, clear, and exact description of
the same, such as will enable others skilled 1n the art to
which it pertains to make and use the same, reference
heing had to the accompanying dr awmgs Wthh form.
a part of this specification. o

This invention relates to shaping machines, fmd has
for its object an improved shaper intended to cut the
grooves or interdental spaces of a c:omcal or partly con-
1cal reamer. |

" In the machine Wthh 18 o*{plamed in the following de-
scription, the cutting parts are seven in number, and
are arranged to cut the seven grooves of a seven fluted
reamner, but the general idea embodied in the machine
may b(, 0111p1()y(,d with any number of cutters.

In the drawings:—Figure 1, is an eclevation of that

part of the machine which is above the table. This

will be considered as a front view.
tion (the casing parts in sectlonj as seen by one standing
at the left of Fig. 1. TFig. 3, shows the bottom of the
tool holder as it would appear to one looking at 1t from
below; parts are broken away to show sections of the
slide 1n the groove.

their work.
L and 2.

sition of wheel B and a mutﬂated driving wheel C,
which actuates it. Fig. 7, is a vertical section of Lhe
carriage by which the mols are carried, the view 1s
taken on the line z—z of Fig. 3. Both the tool holder
and grooved slides helelnaftel mentioned are here

- shown at the uppermost limit of th(,u travel.

40
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8 indicates a pedestal which supports a table 9; ver-
tically above the table projects a tail stock 10 Whlch
holds the tang of the blank under treatment.

A bracket D rises from the pedestal behind the t‘LblG
and extends upward and partly overhangs the table;

the bracket has bearings for several parallel shafts b, ¢,
A belt

d, and 11%; of those 112 is the driving shaft.
wheel 11 1s keyed to Sh‘l.ft 11% and a pinion 12 on the
same shaft meshes with a cam wheel 13 on shaftt ¢; cam
wheel 18 is provided with a heart cam 27, on one face.
On the end of shaft ¢, opposite the wheel 13 is a muti-

lated pinion €, which intermittently meshes with a

- 50

pinion B on shaft b; the shaft b has securec to it inter-
mediate its ends a mutilated pmmn or a pair of muti-
lated pinions 14. The pinion or pinions 14 mesh al-

ternately with the racks 156 and 16 of a ver tically recip-

rocating pitman connected to the tool carriage K. 'The

carriage and the rack connected with it tr avel in verti- ; only on the upstroke.

 cal grooves under plates 17.

1to7.

I‘lﬂ' 2, 18an eleva--

- Fig. 4, is a detail on a larger scale
of the feed 1118011&1118]31’1 employed to feed the tools to

Fig. b, is a plan view of the ring A of TFigs.
Fig. 6, is a diagram showing the relative po-

The carriage consists of
the tool holder 24, and a cross head 130; the cross head
has an oval opening with the tworack sections 1o and 16
parallel to the long axis of the opening; the flanges 131,

132, travel in ways between the b{)dy of the bracket fmd_

holding plates 17.

The tool holder 24 is cylindrical and tubular, and
provided with a number of deep, nearly rectangular,
longitudinal grooves that are shown in plan in Ig.
3. and are indicated by numbers 1 to 7 inclusive.

"\Tefu the bottom end of the tool holder are openings
that reach entirely through from the outside to the

central passage within; these openings are rectangular

holder. Each of the radial openings (indicated on

Fig. 3, by the characters 1* to 70 inclusive), opens into
or communicates with one of the longitudinal grooves
There are as many of these longitudinal grooves

and as many radial openings for tools as it is desired
to produce flutings or grooves on the blank in course of
manufacture, and as they are all alike 2 complete un-
derstanding of the entire tool holder will be reached
from a consideration of the groove 1, the individual
tool holder in the opening 1%, ;md the par ts Lhm are ap-
purtenant to it.

In each of the frwoves thele is a slide; the slide con-
nected with the groove 1 is indicated at 1°. All the

glides are secured to a ring 51, and the ring is provided

with trunnions and connect.ed by a pair of hinks 52
to a pair of levers 26; the levers 26 are pivoted on shaft

d; a cross bar 261 connecunw the free ends of the levers
26 is provided with a contact roll that engages against

the heart cam 27; the cam actuates the levers 26 to pro-
duce at certain tlmes a movement of the slide lb that

s mdepmdeut of the movement produced by the

rack and pinion; the cycle of action of both pfuts is
explained hereinafter.
The slide 1 (and each of the similar slides) is pm—

wise of it, and in the groove is located contact wheel
33, which projects on a stud from the side of the in-

'dwu“lml tool holder 34. The individual tool 342 1is
held in an individual holder 34 in the opening 1% and

has a reciprocating motion, radial with respect to the
main- tool holder;

of adjustment in the individual holder along the path

it also has a feed motion radial
‘with respect to the main tool holder, and is capable
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in cross section and are radial with respect to the tool
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vided with an irregular guide groove 31 running len oth-

95
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of its reciprocating motion; the tool moves with the
individual tool holder which is ﬂ*ulded and conuolled |

in its reciprocation by the engagement, and conse-
quent limitation of movement, ol the roll 33 in the
guide groove 31 in the slide 1°; these slides 17 partake
of the main reciprocatory movement of the tool holder

The mdvmnce motion of the tool
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in the individual holder is etflected by the revolution ]

of a cam 37; on the shaft of ratchet wheel 38, whosdo
rotation will be hereinafter explained: the return mo-
tion of the tool in the individual holder is effected by
the springs 36 hereinafter more [ully described: the
adjustment of the tool is effected by varying its length

by means of a screw 43 inserted in the end of it, which

engages the face of the cam 37.

Posts P rise from the table 9, supporting the over-
hanging part of the bracket D, and a ring A, which is
lomted somewhat above the lower end of the tool
holder and above the place at which the individual
tools therein come to rest when the tool holder is at
the upper end of its stroke. The ring A, is provided
with adjustable abutments 390 against which the tail
of a ratchet lever 39 engages at the end of each Uup-
stroke. This ratchet lever 39 is pivoted to a shaft
which projects from the side of the individual tool
holder and which carries a ratchet wheel 38 actuated
by pawl 40, which is pivoted to the ratchet iever.
The shaft also carries a scroll cam 37 that CNZAQES
against the adjustable abutment 43, in the end of the
individual tool 341. At each successive upstroke of
the tool holder, the abutment 390 engages the lever 39
and actuates the wheel, producing a regular feed of the
tool forward toward the center of the main tool holder
until an entire revolution of the ratchet wheel 38 has
been accomplished. The amount of the feed at each
upstroke is determined by the curvature of the scroll
cam used, and the swing of the lever 39.

When the tool holder nears the uppermost point of
its travel, the teeth of the mutilated gear 14 pass out
of engagement with the rack 15 and the teeth of the
mutilated gear C cease to engage with those of the gear
IB; during the period of this disengagement the high
pomt of the cam 27 passes under the end of lever
26 and forces the ring 51 and the grooved slides 1P
which it carries down until the extreme upper por-
tion of each (immediately below the ring 01) engages
or 1s closely adjacent to its corresponding roll 83, Asg
soon as the end of the lever 26 passes the high point on
the cam 27, the muitilated gear C agaln engages the
pinion B, and the mutilated gear 14 engages the

rack 16 *‘md begins to force the tool holder down ;.

this continues until the cutting stroke is finished; on
the down stroke of the tool holder, the individual tool

‘holders are controlled by the groove 31, and make a

cut to correspond therewith. As the tool holder
reaches the extreme lower part of its SthLO the indi-
vidual tool holders are retracted by the outlying part
of the groove 31 at the lower end of the holder, and
while in this retracted position the holder makes its
return upstroke, carrying the slides, and with the cut-
ters free from the blank, because of the engagement
ol the roll 33 in the outward curve at the lower end of
the groove 31. At the end of the upstroke; the cutters
receive their feeding actuation hereinbefore deser ihed.

Atter the main tool holder has traveled upward and
before it begins to again travel downward, the ring 51
is caused to travel downward and carries with it the
slides 1° in which are the grooves 31; the upper ends of

these grooves are curved outwmd similarly to the
lower ends so as to retract or draw outward the too] |
suthciently to render it certain that its point will clear |

the work; when the end of the piece of metal that is be-
ing treated has been reached the upstroke preparatory to
the next working stroke is begun; although this is not
an essen-tial feature of the machine, it has been found
a safe and useful means of avoiding Lhe possibility of

breaking the point of a tool.
The blank is held by the tail stock 10, which en-

gages the lower end of the blank and by head stock
19, that is held within the central cavity of the tool
holder 24. The upper end of the head stock 19 is pro-
vided with a rack 191, that engages with a toothed
quadrant 18, and the toothed quadrant is actuated by
a handle 18*; the head stock is held in position by a
set screw or Jam screw 21, actuated by a handle 22.
The cross head containing the racks*15 and 16 is pro-
vided at its upper and lower ends with stops 151 and
161, which engage against the smooth part of the
wheel 14, and a counter-weight W is hung on a lever
162, pwoted to the frame and connected by a link 163,
to the cross head which contains the racks 15 and 16;
the weight balances the tool carriage and its appurte-
nances, |

The grooved shdes which guide the radially arranged
mdividual tool holders, are held by the ring 51, that
1s sleeved on the outer surface of the eylinder 24 which
constitutes the main tool holder. They are capable
of, and are arranged to have a motion along the axis of
the tool holder that is independent of the tool holder,
and this independent action is one of projection down-
ward, the return movement upward is in connection
with the main tool holder to which the guides are held
by friction and by the pressure exerted by the roller
33 against the walls of the groove 31 in which it travels.

The individual tool 34 is provided with a cross head
541, and springs 36 are provided and inserted between
the cross head and an abutment on the individual

tool holder to hold the tool under tension against the
scroll 37,

What I claim 18—

1. In a machine for grooving a Dblank, in combination
with means for holding the blank, a tool holder carriage,
means for actuqtmﬂ the tool holder carriage along the
axis of the blank, individual tool holders held radially in
Lhe carriage, guides in sliding relation to the carriage
provided with means for actuating the tool radially con-
temporaneously with the travel of the cmuaﬂe suhstfm-
tially as described. :

2. Im & machine for groovi ng a blank, the combination
of means for holding the blank, a tool holder carriage,
means Ior actuating the carriage, individual tool holders
held radially in the carriage, enides slidingly held to the
carriage engaging the individual tool holders and causing
¢ach to move radially contemporaneously with the travel
of the carriage, substantially'as deseribed.

3. In a machine for grooving a blank, in combination
with means for holding the blank, a tool holder carr iage,

‘means .for actuating the tool holder carriage to travel

along the axis of the blank, individual toel holders held
radially in the carriage, means for producing radial travel

of the individual tool holders with respect to the carriage, .

and means for advancing the tool! with respect to the
individual holder, substantially as described,

4. In a machine for grooving a blank, in combination
with a tail stock and its support, a head stock, a tool
holder carriage arranged for travel along the axis of the
head stock, means for holding the head stock, individual
tool holders held in radial openings through the tool
holder carriage, guides in sliding relation with the car-
riage for the individual tool holders, means for producing
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an independent motion of $aid guides along the axis of the

main tool holder, and means for advancing the individual

tool holders along a radius of the carriage, substantially as
described. | | | |

[ =

5. In a machine for grooving a blank, in combination

with means for holdiug_'theblank, a tool holder carriage,

individual tool holders carried by the carriage, means for
producing movement of the individual tool along the
individual tool holder, an intermitting actuator for the

'.'86_5',,18‘8“ - . - o (-

carringe, guides for the individual tool holders held in 10

| sliding relation to the carriage, and an independent intey-

mitting actuator for the guides, substantially as _desci"ibed.
In testimony whereof, I, sign this gspecification in the
presence of two witnesses. ) -

. | REINHART F. KUNZLE.
Witnesses : | -
CARLES ', DURTON,
May . KOTT.
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