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HORACE K. JONES, OF HARTFORD, ASSIGNOR TO THE RUSSELL & ERWIN

MANUFACTURING COMPANY, OF NEW BRITAIN, CONNECTICUT.

APPARATUS FOR MILLING DIES FOR ROLLING SCREW-THREADS.

'SPECIFICATION forming part of Letters Patent No. 502,257, dated J uly 25, 1893.
Application filed May 24,1899, Serial No. 434,152, (No model.

To all whom it may concern:

Be it known that I, HORACE K. JONES, a ¢iti-
zen of the United States, residing at Hartford,
in the county of Hartford and State of Con-
necticut, have invented certain new and use-
ful Improvements in Apparatus for Milling
Dies for Rolling Serew-Threads, of which the

following is a specification.

My invention relates to improvements in
an apparatus formilling dies forrolling screw
threads or milling grooves in other articles,
and the object of my improvement is to pro-
duce a simple and efficient apparatus for read-
ily producing dies of the form hereinafter de-
seribed or various other forms as may be de-

sired. |

In the accompanying drawings Figure 1 is-:

a plan view of my die milling apparatus and
so much of amilling machine as 18 necessary
to show its connection therewith. Fig.21sa
front elevation of portions of the same, some
of the parts being shown in sectional profile.
Fig. 24 is a like view showing the same parts
in a modified form. Fig. 3 is aside elevation
of a portion of the milling machine head, the
cutter spindle being shown in transverse sec-
tion. Fig. 4 is a side elevation of the cutter
on an enlarged scale. Fig.5 is a viewon the
same scale as Fig. 4 showing the devices for
oiving lateral vibration to the cutter. Fig.6
is a diagram illustrating the action of the cut-
ter on the die block. Fig.7is a face view of
one form of die produced by my apparatus.
Fig. 8 is a sectional view of the same on the
line z « Fig. 7. Tig. 9 is a sectional view of
the same on the line y y Fig. 7. Fig. 10 1s a
sectional view of the same on the line z z

Fig. 7. Fig. 11 is a face view of a die block

with afew groovessuch as may be cut with my
apparatus,although their taperisexaggerated
as compared with a die for practical use. Hig.
12 is a longitudinal section of the block Kig.
11 through the middle of one of its grooves.

 Fig. 138 is a similar face view illustrating in

an exaggerated form the die grooves and in-
tervening ribs such as 1 prefer to use. Fig.
14 is a longitudinalsection of a portion of the
same through the middle of oneof thegrooves.
Fig. 15 is a transverse section of the same on
the line v v Fig.13. Fig.16 is a side view of
an oval cutterforusein producing die grooves.

Fi'gs. 1'"7, 18 and 19 are end views of the die

blocks with grooves such as may be cut with -

Fig. 20 is a plan view of a

my apparatus. |
Fig. 21 18 an en-

modified form of wedge.

larged diagram illustrating the form of a die

aroove at various points along its length.
A designates the frame of the head of an

55

ordinary milling machine in which the front

boxes or bearings 20 are permitted toriseand
fall as best shown in Fig. 3, the same being
pressed downwardly by the springs 21.

B designates the cutter spindle fitted to ro-
tate in said head and having a hub 22 the

side of which farthestfromthe cnfter 23, being

preferably beveled off as shown. The other
side of this hub 22 has a curved recess ex-
tending diametrically across its axis, while
outside of said recess its face is beveled off
in each direction as shown in Figs. 1 and 5.

22 is provided with a diametrical rib 24 which
is curved transversely toitslength and which
rests in the curved recess of said hub. The
curve of this rib and recess is on a radius
that equals the distance from the highest
point of said rib to a plane passing through

60

11 70
‘That side of the cutter which faces the hub

/5

the apex of all the cutter teeth. The cen- -'

tral hole in the cutter 23 is made slightly
oval as shown in Fig. 4, the longer diameter
of said hole extending at a right angle to the
rib 24. The shorterdiameter is of a sizesub-

stantially equal to the diameter of that part

of the spindle to which it is fitted. If de-
sired I also provide thecutter with a dog pin

30, Figs. 4 and 5, that engages a radial groove

in the confronting face of the hub 22 to as-
sist in driving the cutter with the spindle.

The tail block end of the spindle B 1s

arooved longitudinally as at 26 Kig. 5, and on
this grooved portion is a sliding sleeve 23
having a spline or pin 27, which engages said
groove, whereby said sleeve necessarily ro-
tates with the spindle and at the same time
is permitted to slide longitudinally thereon.
Secured to this sleeve is a rigid arm 29 the
end of which when in use bears upon one
side of the cutter 23 toward its outer edge,
on a diametrical line substantially at right
angles to the middle longitudinal line or axis
of the rib 24, and at a point diametrically op-
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posite said rigid arm 29 a spring pressed arm
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31, secured to said sleeve, bears upon the | secrew threads, the grooves extend along the

side of the cutter. Said sleeveand arms con-
stitute a yielding mechanism for keeping the
cutter in position. This sleeve is heldin po-
sition on the spindle by contact with a wedge

or pattern 32 in the tail block spindle 33, said
spindle being held and adjusted within the

tail block C by means of the nuts 34 and 35
on a threaded part of said tail block spindle.
The wedge 32 is fitted to slide longitudinally
from front to rear across the end of the tail
block spindle, and at its rear end is an arm
36 which engages a groove 37 in a part that
is rigid with the carriage D. Upon the car-
riage D a vise Gis pivoted as at 38and within
the jaws of this vise I place the die block 39
for being milled. Asin an ordinary milling
machine, the carriage D is adapted for being
fed In a right line from front to vear or vice
versa and also to be moved longitudinally
with the spindle, and set at any desired
point. The vise is also provided with a lift-
ing rib 40 the upper edge of which is pref-
erably somewhat rounded and projects up-
ward nearthe peripheryofthe cutterasshown
in Ifig. 2. This lifting rib is held by screw
41 within slot 414, so that by turning the
adjusting serews 42 its distance from the cut-
ter or its angle of inclination to the vise and
carriage may be varied as desired. Said hub
22 and lifting rib 40 may be of the form shown
in Fig. 2 without changing the result; in this
case the hub has a rounded edge and the rib
an inclined surface. An arm or projecting
bar 47 that is rigid with the vise Gis arranged
between the indexscrew 43 having a division
plate or index 44 and a holding spring catch
45 on the one side, and a set screw 46 on the
other side, by means of which divisional op-

erating device theinclination of the vise may
be changed by moving said index screw a |

given distance. A stout spring to hold the
opposite side of the arm 47 against the index
screw 43 would be an equivalent of the set
secrew 46. Instead of a cutter that is round
in side view I sometimes employ one that is
more or less oval as shown in Fig. 16, and
this will be fitted to the spindle I3 in a man-
ner before described, for mounting the cutter
25 thereon. 1 generally form the diametri-
cal rib which I will term the wabbling axis of
the cutter, on the line of its longer diameter
as indicated by the line w wu, but for some
uses the wabbling axis should be made on the
line of its shorter diameter as indicated by
the line w w. The difference between the
longer and shorter diameter of the cutter may

‘be varied according to the work to be per-

formed. I may alsochange the shape of the |
wedge 32 which is in the nature of a guide or

pattern, from the true taper shown in Fig. 1,
by giving it parallel sides for a portion of its
length as shown at 48 in Fig. 20, or any other
desired form. ' |

The various features of my dies will be de-
scribed in connection with the operation of
the machine. Asin ordinary dies for rolling

length of the die block somewhat obliquely,

‘the angle of inclination being determined

by the position that the die block is set on
the carriage with reference to its movement
across the axis of the spindle.

eration of cutting it as if all the grooves ex-
tend alike from end to end of the die block,
although in fact some of them are shorter by

‘extending across the corners of the Dblock.

The carriage is set in proper position to bring
the path of the die block and carriage from
front to rear under the cutter in the line of
the grooves to be cut. If the sleeve 28 isset
so that the arms 29 and 31 hold the cutter
with the plane through the points of the
teeth at right angles to the axis of the spin-

dle, the cutter will run perfectly true and

make a groove exactly the shape of its cut-
ting teeth, the same in this instance being that

of a perfect V, but if the sleeve is set farther

to or from the cutter the combined action of

| - For conven-
‘1ence I will deseribe each groove and the op-
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the rigid arm and spring arm will swing the

cutter on the rib 24, the longitudinal axis of

which is the wabbling axis of the cutter, and

consequently said cutter will in revolving, vi-
brate from side to side or in other words will
wabble. Dyadjusting said tail block spindle
by means of the nuts 34 and 35, the wedge 32
may be set so that the cutter will run per-
fectly true when any desired point of the
wedge is in contact with said sleeve and thus
the cutter may be made to run true when the
parallel portion 4S8 of the modified wedge, Fig.
20, 18 in contact with said sleeve. When I use
a wedge that has a uniform taper through-
out its bearing face, I adjust the tail block
spindle so that the cutter runs true, (which
for conveniencel will call the focusing point,)
when the sleeve is a short distance from the
rear end of this bearing face. I start the cut-
ter in at the rear end of thedieblock at which
point the cutter wabbles and cuts asomewhat
truncated V, the same growing gradually less
truncated until the point of focus is reached
and a perfect Vshaped slot is made. From
this point on, as the wedge 32 is drawn back
with the carriage, the sleeve 33 is gradually
pressed toward the entter so that its rigid
arm pushes that side of the cutter and in-
clines 1t more and more on its wabbling axis,
while the spring arm 31 yields to accommo-
date said movement and at the same time it
holds the cutter firmly in its seat. Thus the
cutter wabbles more and more while its bev-
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eled sides cut the side of the groove with a

gradually warped or changing angle of incli-
nation, making the groove wider and wider,
while the apex of the cutter sweeps out the
bottom of the truncated V shaped groove on
the arc of a circle as illustrated in Fig. 6, in

~which one position of the cutter on the wider

125

I30

part of the grooveisshown in full lines while

its position as vibrated to the opposite side
of tpe groove 1s represented by the broken
outlines of the complete cutter, and the POSI-




502;257" B

tion of the cutter at the point of focus where

- the perfect V shaped groove is made is indi-
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cated by the broken lines of a portion of the
cutter’s edge midway between the other two

positions. .
the vibration of the cutter were great enough
so that the apex of the cutter would riun out
on the surface of the die block 49 the entire

groove at that point would be on the arc of a

clrele
The die block Fig. 7 was cut with a concen-
trie cutter, the focnsm point thereon being

indicated by the line « & while the Vlblatlon.

of the cutter was not great enough to make
the apex run out at the face of the block.

This block was also set in the vise with the

upper end of Fig. 7 a little higher than its
opposite end; hence the grooves are deepest

‘at said upper 'end. Thisdie block is also pro-

vided with a raised portion 50 for threading
the gimlet point, a well known feature in thl‘%
class of dies.
was brought forward again and then moved
laterally the desired dlbtance for the next

oroove and so on repeatedly. Furthermore
after several of the shorter grooves that ex-
tend across the lower right hand corner of |
the die block had been milled and the point
threading elevation approached the cutter, |

the. hftmfr rib 40 came in contact with a ta-
pering end of the hub 22 of the spindle and
oradually raised the cutter up, said rib at
first striking the lower part of said taper and
then by reason of the inclination of said lift-
ing rib its point of contact gradually worked
up ) said taper and lifted the cutter over the
point threading projection at just the proper

height to let the cutter oroove said projection
in continuation of the groove in the flat part
The Shape of the die Fig. 7 as |
thus made is shown by cross section in Kigs.
3, 9 and 10 at the respective lines z, v, and 2
of said Fig. 7. Of course the die Flo' 71sone

of the die.

of a pair. In Figs. 11 and 12 I ha,ve shown

the same form of ogroove made in the same;
Fuarther-

way but on a more abrupt taper.
more after one groove has been milled and

the carriage drsmn to the front and moved |

laterally toward the right a given distance
equal to the distance trom the center of one
groove to the next at the focusing point, the
mdex screw 44 was let back or unscrewed a

oiven distance of the index and followed up |

by the set screw 46, thereby bringing the rear
end of tho die block (the lower “end in Fig.
11, the same being the entering end of the

die in use,) a little nearer to the path of the

next groove to be cut and so on before starting
each groove, whereby the lon gitudinal centers
of the die grooves diverge as they approach
the ﬁmshmn" end of the dle In practice this
divergence is too small to be shown by an or-
dma,ry drawing and therefore Fig. 11 is exag-
gerated 1n thls particular. In I‘ms 11 and
12 T have also shown the grooves so wide at
the entering end of the die that the plain flat

surface of the ribs 51 between them vamsh at

152 and from that point fo

Thlb same view also shows that if

After each cut the die block |

‘section shows a

ter from w v to w w Kig. 16,

the lower end of

the block the ribs are V shaped with their

summit or apex sloping longitudinally toward
said lower end, the same being formed by
merely makmn* the grooves pmportlonal]y
wider so that thelr %1des run together.

v

Fln's 13, 14 and 15 show a d1e block.as'_

made with an oval cutter.
is indicated by the line s s. T'he grooves
widen each way from this point, . 1a;dua,11y
changing from the perfect V to the fruncated
V with curved bottom until the point v v is
reached. THere the periphery of the cutter

The focusing point ;

ran out at the face of the die block and from

that point on to the lower end of the die the

ogrooves are formed wholly by a curve as
shown by the section Ifig. 15. These curves

are on a smaller radius than are the curved
bottoms of the grooves as made by theround.
The tops of the ribs 53 between -

cutter 23.

these also slope toward the.lower or entering

end of the die as in Figs. 11 and 12, but un-
like the grooves in said Iigs. 11 and 12 they

9C' |

do not have any part Wthh in. transverse -

right line or beveled sides,

because the right lmes at the sides of the -

arooves are made by the beveled sides of the

cutter teeth and the curved linesare made by

the apex of the teeth. From this it will be

seen that there is a gradual change of the

05

right lined and warped inclined SldeS and -

curved bottom of the grooves from the line
v v to the upper end of the die. By the use of

100

the wedge with parallel sides 48 at one end

and with the tail block spindle set to make

the cutter focus when the sleeve is on said

parallel énd, the groovesin the finishing end

of the die may be perfect V shaped grooves
“with parallel sides throughoutthat part of the
die block which is cut when the sleeve is on

the straight part of the wedge and then they
may taper as beiore described as the sleeve
is acted upon by the tapermﬂ' portions of the
wedge.

By giving more or less of the oval form to
the cutter, grooves may be cut of either of
the forms shown in Figs., 17 and 19, and by
changing the wabbling axis of the oval cut-

ogrooves of the

105

110

115

form shown in Fig. 13 may be cut at a single

pa.qs of the cutter.

When a
view and oval in side view is used whose ec-
centrlclty exceeds .the depth of the grooves

in the die block the tapering portlon of the
ed Vor

groove will be in the form of a modif
a V with curved sides as shown in Figs. 19
and 21 and a true V shape at the focuslnﬂ‘
point as indicated by the middle portion of
the diagram Fig. 21. The curved lines on
each side of this “middle V,represent sections
through the tapering portion'of the grooves
at several successive points along the length
of the groove, from which it will be seen that
the sides of the groove of this form as well

cutter that is V shaped in edﬂ'e.

120

125

130 __

as in the form shown in Figs. 6,7, 8;9 and 10

have a warped surface exteandmn' alonﬂ' their
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length with a constantly changing angle of
inclination. Of coursegroovesof otherforms
could be cut by giving the cutter a different
form in edge view.

By means of my apparatusl am enabled to
make a die with a series of rounded grooves
with narrow ridges between them at the en-
tering end of the die, followed by grooves
with the bottom filled up in the form of a
fruncated V and then a finishing portion where
there is no increase of pressure on the stock
substantially like the die patented to me
April 8,1890,the specification of which clearly
describes making the wider part of the grooves
“in the form of a truncated V,” but my im-

proved die as made by this apparatus gives |
a curved form to the bottom of thetruncated

V shaped groove instead of a flat form as con-
templated in said patent. I can make the
finishing end of the die either with parallel
sided grooves as in sald patent by use of the
wedge Fig. 20, or by use of the wedge 32 1
malce sa,ld ﬁmshmfr end tapel in the reverse
direction.

My apparatus is capable of milling a great
variety of grooves, each of which can be made
at a single pass of the cutter, the variations
being accomplished by varying the angle of
the wedge or giving different forms to its
face; by changing the position of the wedge
relatively to the sleeve on the tail block end
of the spindle; by changing the contour of
the cutter either in side view or edge view or
both; by raising the cutier up and down with
the lifting rib and hub, the form and position
of which may be changed; by swinging the
vise and die block between the stated points

of feeding it along to cut different grooves;

and by tipping the die block fo raise one or
the other end more or less. |

It is obvious that a wabbling cutter of non-
circular contour, or a circular cutter with a
variable wabble, may be used for giving an
uneven surface to various materials for va-
rious purposes, and therefore I donot confine
the use of this device exclusively to the mak-
ing of dies as herein described.

I claim as my invention—

1. In an apparatus for forming uneven sur-
faces the combination of a rotating spindle,

a cutter mounted thereon and provlded with

a wabbling axis transverse to that of said
spindle, and means for controlling the wab-
bling movements of said cutter on said axis,
Subst%ntlally asdescribed and for the purpose
specified.

2. The combination of a Spmdle having a *

502,257

| shoulder with transverse ecurved recess, a cut-

ter mounted on said stdle and having a
transverse axial rib fitted in said curved re-
cess, the axis of which rib is in the plane of
the apices of the cutter teoth, and devices for
holding said cutter in place, substantlally as
described and for the purpose specified.

3. T'’he combination of a wabbling cutter
mounted upon a rotating spmdle of a yield-
ing holding mechanism, a carriage and a mov-
ing Wedrre or pattern bearing uponsaid yield-
ing holdmn' mechanism to govern the position
of the cuttm on its wabbhng axis, substan-
Elaélv as described and for the purpose speci-

e

4. The combination of a Wabbhnw cutter
mounted upon a rotating spindle, with the
sleeve 28, rigid arm 29, yleldmh arm 31, and
a moving wedn'e or pattern for aceting upon
said sleeve substantmlly as descrlbed and
for the purpose specified,

5. The combination of a spindle mounted
to rise and fall a hub and cutter on a spindle,
a carriage for moving the work by said cut-
ter and the lifting rlb on said carriage foract-
ing on said hub Lo raise the cutter, substan-
tmlly as described and for the pur pose speci-
fied.

6. The combination Of a mounted milling
machine cutter for milling screw threﬂ,dmfr

~dies, the carriage of said 1.na,(3hi,ne, the vise

pivoted to said carriage as at 38, and a divis-
ional operating device for moving said vise
a given distance on said pivot after cutting
each groovetochangethe angle of melma,mon,
substantlallv as descmbed a,nd fm the pur-
pose specified.

7. In a machine for ma,kmg 1‘1bbed dies for
rolling screw threads, the combination of a

66
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carriage adapted to be repeatedly moved lat-

er a,lly a given distance, a pivoted vise mount-
ed on sald carriage for holding said dles, and
a divisional opemnntr device f01 moving said
vise a given distance on its pivot in connec-
tion with sald lateral movement of said car-
riage, substantially as deseribed and for the
purpose specified.

8. In a machine for forming uneven sur-
faces, a cutter with teeth upon its peuphely
which periphery is of oval or eccentricoream
shaped contour and means for giving the
same a wabbling motion, substantlally as de-

sceribed and for the purpose specified. |
| - HORACKE IX. JONES.

Witnesses:

THOS. S. BISHOP,
M. S. WIARD.
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